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ABSTRACT 

Objective: Improving health literacy at an early age is crucial to childhood and 

adolescent health and development. Although health literacy in children and 

adolescents has gained increasing attention in the past decade, it remains an under-

researched area, particularly health literacy measurement. Given that it is still unclear 

which health literacy instrument is the best in terms of its validity, reliability and 

feasibility for children and adolescents, this study aimed to examine the quality of 

health literacy instruments used in children and adolescents and to identify the best 

instrument for field use. 

Design: Systematic review. 

Setting: A wide range of settings including schools, hospitals and communities. 

Participants: Children or adolescents aged 6 to 24. 

Primary and secondary outcome measures: Measurement properties (i.e. reliability, 

validity and responsiveness) and other important characteristics (e.g. health topics, 

components and scoring systems) of health literacy instruments. 

Results: There were 15 health literacy instruments identified from the screening 

process. When measuring health literacy in children and adolescents, researchers 

mainly focus on the functional domain and participant characteristics of cognitive 

development, dependency and demographic patterns. The methodological quality of 

included studies as assessed via measurement properties varied from poor to excellent. 

More than half (70.8%) of measurement properties were unknown, due to either poor 

methodological quality of included studies or a lack of reporting or assessment. 

Conclusions: More rigorous and high-quality studies are needed to fill the knowledge 

gap in measurement properties of child and adolescent health literacy instruments. 

Although it is challenging to draw a robust conclusion about which instrument is the 

most reliable and the most valid, this review provides important evidence that 
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supports the use of the 8-item Health Literacy Assessment Tool (HLAT-8) to measure 

childhood and adolescent health literacy in future school-based research. 

Keywords: Measurement properties; health literacy; children; adolescents; systematic 

review 
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STRENGTHS AND LIMITATIONS OF THIS STUDY 

• The COSMIN checklist was used as a methodological framework to rate the 

methodological quality of included studies.  

• This review has updated previous reviews of childhood and adolescent health 

literacy measurement and identified eight additional health literacy 

instruments. 

• Including only studies that aimed to develop or validate a health literacy 

instrument may eliminate studies that used a health literacy instrument for 

other purposes.  

•  Individual subjectivity exists in the screening and data synthesis stages.
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INTRODUCTION 

Health literacy is a personal resource that enables an individual to make decisions for 

healthcare, disease prevention and health promotion in everyday life.
1
 As defined by 

the World Health Organisation,
2
 health literacy refers to ‘the cognitive and social 

skills which determine the motivation and ability of individuals to gain access to, 

understand and use information in ways which promote and maintain good health.’ 

The literature has shown that health literacy is an independent and more direct 

predictor of health outcomes than socio-demographics.
3 4

 People with low health 

literacy are likely to have worse health-compromising behaviours, higher healthcare 

costs and poorer health status.
5
 Given the close relationship between health literacy 

and health outcomes, many countries have adopted the promotion of health literacy as 

a key strategy to reduce health inequities.
6
  

From a health promotion perspective, improving health literacy at an early age is 

crucial to childhood and adolescent health and development.
7
 As demonstrated by 

Diamond et al.
8
 and Robinson et al.,

9
 health literacy interventions for children and 

adolescents can bring about improvements in healthy behaviours and decreased used 

of emergency department services. Although health literacy in young people has 

gained increasing attention, with a rapidly growing number of publications in the past 

decade,
10-12

 childhood and adolescent health literacy is still under-researched. 

According to Forrest et al.’s 4D model,
13 14

 health literacy in children is mediated by 

four additional factors compared to adults:  (1) developmental change: children have 

less well-developed cognitive ability than adults; (2) dependency: children depend 

more on their parents and peers than adults do; (3) differential epidemiology: children 

experience a unique pattern of health, illness and disability; and (4) demographic 

patterns: many children and adolescents living in poverty or in single-parent families 

are neglected and so require additional care. These four differences pose significant 

challenges for researchers when measuring health literacy in children and adolescents. 

Health literacy is a broad and multi-dimensional concept with varying definitions.
15

 

This paper uses the definition by Nutbeam who states that health literacy consists of 

three domains: functional, interactive and critical
16

. The functional domain refers to 

basic skills in reading and writing health information, which are important for 
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functioning effectively in everyday life. The interactive domain represents advanced 

skills that allow individuals to extract health information and derive meaning from 

different forms of communication. And the critical domain represents more advanced 

skills that can be used to critically evaluate health information and take control over 

health determinants.
16

 Although health literacy is sufficiently explained in terms of its 

definitions
16-18

 and theoretical models,
4 7

 its measurement remains a contested issue. 

There are two possible reasons for this. One reason is the large variety of health 

literacy definitions and conceptual models,
12 15

 and the other reason is that researchers 

may have different study aims, populations and contexts when measuring health 

literacy.
19 20

  

Currently, there are two systematic reviews describing and analysing the methodology 

and measurement of childhood and adolescent health literacy.
10 11

 In 2013, Ormshaw 

et al.
10

 conducted a systematic review of child and adolescent health literacy 

measures. This review used four questions to explore health literacy measurement in 

children and adolescents: “What measurement tools were used? What health topics 

were involved? What components were identified? and Did studies achieve their 

stated aims?” The authors identified 16 empirical studies, with only six of them 

evaluating health literacy measurement as their primary aim. The remaining studies 

used health literacy measures as either a comparison tool when developing other new 

instruments or as a dependent variable to examine the effect of an intervention 

program. Subsequently, in 2014, Perry
11

 conducted an integrative review of health 

literacy instruments used in adolescents. In accordance with the eligibility criteria, 

five instruments were identified.  

Although these two reviews provide general knowledge about the methodology and 

measurement of health literacy in young people, both have limitations. Ormshaw et 

al.
10

 did not evaluate measurement properties of each health literacy instrument. 

Although Perry
11

 summarised measurement properties of each instrument, the 

information provided was limited and mostly descriptive, and lacked a critical 

appraisal. Notably, Ormshaw et al.
10

 and Perry
11

 did not consider the methodological 

quality of the included studies. A lack of quality assessment of studies raises concerns 

about the utility of such reviews for evaluating and selecting health literacy 

instruments for children and adolescents. Therefore, it is still unclear which 
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instrument is the best in terms of its validity, reliability and feasibility for field use. In 

addition, it is also unclear how Nutbeam’s three-domain health literacy model and 

Forrest et al.’s 4D model are considered in existing health literacy instruments for 

children and adolescents.  

To fill these knowledge gaps, this study aimed to conduct a systematic review to 

examine the quality of health literacy instruments used in the young population and to 

identify the best instrument for field use. We expected the findings would assist 

researchers in identifying and selecting the most appropriate instrument for different 

purposes when measuring childhood and adolescent health literacy. 

METHODS  

Following the methods for conducting systematic reviews outlined in the Cochrane 

Handbook,
21

 we developed a review protocol (See Appendix 1) prior to commencing 

the study. The Preferred Reporting Items for Systematic Reviews and Meta-Analysis 

(PRISMA) statement
22

 (See Research Checklist) was used to ensure the reporting 

quality of this review.  

Literature search 

The term ‘health literacy’ was first used in 1974,
23

 and so seven electronic databases 

were used to search for articles published between 1 January 1974 and 30 May 2014: 

Medline, PubMed, Embase, PsycINFO, CINAHL, ERIC and the Cochrane Library. 

The search strategy was designed on the basis of previous reviews
5 10 24 25

 and in 

consultation with two librarian experts. Three types of search terms were used: (1) 

construct-related terms: ‘health literacy’ OR ‘health and education and literacy’; (2) 

outcome-related terms: ‘health literacy assess*’ OR ‘health literacy measure*’ OR 

‘health literacy evaluat*’ OR ‘health literacy instrument*’ OR ‘health literacy tool*’; 

and (3) age-related terms: ‘child*’ OR ‘adolescent*’ OR ‘student*’ OR ‘youth’ OR 

‘young people’ OR ‘teen*’ OR ‘young adult.’  

No language restriction was applied. The detailed search strategy for each database is 

available in Appendix 2. As per the PRISMA flow diagram,
22

 the references from 
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included studies and from six previously published systematic reviews on health 

literacy
5 10 24-27

 were also included.  

Eligibility criteria 

Studies had to fulfil the following criteria to be included: (1) the stated aim of the 

study was to develop or validate a health literacy instrument; (2) participants were 

children or adolescents aged 6 to 24; (3) the term ‘health literacy’ was explicitly 

defined, although studies assessing health numeracy (the ability to understand and use 

numbers in healthcare settings) were also considered; and (4) at least one 

measurement property (reliability, validity and responsiveness) was reported in the 

outcomes.  

Studies were excluded if: (1) the full paper was not available (e.g. conference 

abstracts); (2) they were not peer-reviewed (e.g. dissertations, government reports); or 

(3) they were qualitative studies. 

Selection process 

All references were imported into EndNote X7 software (Thomson Reuters, New 

York, NY). Duplicate records were initially removed before screening. One author 

(GS) screened all studies based on title and abstract. Full-text papers of the remaining 

titles and abstracts were then obtained and screened by two independent authors (GS 

and SA). At each major step of this systematic review, discrepancies between authors 

were resolved through discussion.  

Data extraction  

Data were extracted from full-text papers by two independent authors (GS and TS). 

The extracted data included: characteristics of included studies (e.g. first author, 

published year and country), general characteristics of included instruments used in 

the included studies (e.g. health topics, components and scoring systems), 

methodological quality of included studies (e.g. internal consistency, reliability and 
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measurement error) and ratings of measurement properties of included instruments 

(e.g. internal consistency, reliability and measurement error). 

Methodological quality assessment of included studies 

The methodological quality of included studies was assessed using the COSMIN 

checklist.
28

 The COSMIN checklist is a critical appraisal tool containing standards for 

evaluating the methodological quality of studies on measurement properties of health 

measurement instruments.
29

 Specifically, nine measurement properties (internal 

consistency, reliability, measurement error, content validity, structural validity, 

hypotheses testing, cross-cultural validity, criterion validity and responsiveness) were 

assessed.
29

 Since there is no agreed-upon ‘gold standard’ for health literacy 

measurement,
30 31

 criterion validity was not assessed in this review. Each 

measurement property section contains 5 to 18 evaluating items. For example, 

‘internal consistency’ is evaluated against 11 items. Each item is scored using a four-

point scoring system (‘excellent’, ‘good’, ‘fair’ or ‘poor’). The overall 

methodological quality of a study is obtained for each measurement property 

separately, by taking the lowest rating of any item in that section (i.e. ‘worst score 

counts’). Two authors (GS and TS) independently assessed the methodological 

quality of included studies.  

Evaluation of measurement properties for included instruments 

The quality of each measurement property of an instrument was evaluated using 

quality criteria proposed by Terwee et al.
32

, who are members of the group that 

developed the COSMIN checklist (See Appendix 3). Each measurement property was 

given a rating result (‘+’ positive, ‘-’ negative, ‘?’ indeterminate and ‘na’ no 

information available). 

Best evidence synthesis: levels of evidence  

As recommended by the COSMIN checklist developer group,
29

 ‘a best evidence 

synthesis’ was used to synthesise all the evidence on measurement properties of 

different instruments. The procedure used was similar to the Grading of 
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Recommendations, Assessment, Development and Evaluation (GRADE) framework
33

,  

a transparent approach to rating quality of evidence that is often used in reviews of 

clinical trials.
34

 Given that this review did not target clinical trials, the GRADE 

framework adapted by the COSMIN group was used.
35

 Under this procedure, the 

possible overall rating for a measurement property is ‘positive’, ‘negative’, 

‘conflicting’ or ‘unknown’, accompanied by levels of evidence (‘strong’, ‘moderate’ 

or ‘limited’) (See Appendix 4). Specifically, three steps were taken to obtain the 

overall rating for a measurement property. First, the methodological quality of a study 

on each measurement property was assessed using the COSMIN checklist.
28

 

Measurement properties from ‘poor’ methodological quality studies did not contribute 

to ‘the best evidence synthesis’. Second, the quality of each measurement property of 

an instrument was evaluated using Terwee’s quality criteria.
32

 Third, the rating results 

of measurement properties in different studies on the same instrument were examined 

whether consistent or not. This best evidence synthesis was performed by one author 

(GS) and then checked by a second author (TS). 

Results  

The search identified 1804 studies. After duplicates and initial title/abstract screening, 

303 full-text articles were identified and obtained. As per the eligibility criteria, 15 

studies were included,
36-50

 yielding 15 unique health literacy instruments used in 

children and adolescents (See Figure 1).  

Characteristics of included studies 

Among the 15 studies identified, 11 were published in the last five years (2010 to 

2014) (See Table 1). Most included studies were conducted in Western countries 

(n=13), with seven studies carried out in the USA. The target population aged 7 to 25 

could be roughly classified into three subgroups: children aged 7 to 12 (n=3), 

adolescents aged 13 to 17 (n=10) and young adults aged 18 to 25 (n=2). Schools (n=9) 

were the most common recruitment settings, compared to clinical settings (n=4) and 

communities (n=2). 
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Table 1. Characteristics of included studies  

Study 

no 

Author (Year) Country Target population Health literacy 

instrument 

Sample size  

(% male) 

Sampling method Recruitment setting 

1 Davis et al.
38

 

(2006)  

USA Adolescents aged 10-19 years 

(mean age=14.8±1.9) 

REALM-Teen 1533 (47.4) na  Middle schools, high 

schools, paediatric 

primary care clinic 

and summer programs 

2 Norman and 

Skinner40 (2006) 

Canada Adolescents aged 13-21 years  

(mean age=14.95±1.24) 

eHEALS 664 (55.7) Sampling from one arm of a 

randomised controlled trial 

Secondary schools 

3 Chisolm and 

Buchanan
45

 

(2007)  

USA Young people aged 13-17 

years (mean age=14.7) 

TOFHLA 50 (48.0) na Children’s hospital 

4 Steckelberg et 

al.
44

 (2009)  

Germany Students in Grade 10-11 and 

university 

CHC Test Sample 1: 322 

(36.6) 

Sample 2: 107 

(32.7) 

na Secondary schools, 

university 

5 Schmidt et al.43 

(2010)  

Germany Children aged 9-13 years  

(mean age=10.4) 

HKACSS 852 (52.9) na Primary school 

6 Wu et al.37 (2010)  Canada Students in Grade 8-12 HLAB 275 (48.0) Convenience sampling Secondary schools 

7 Levin-Zamir et 

al.
46

 (2011)  

Israel Adolescents in Grade 7, 9, 11 

(approximately age 13, 15 and 

17) 

MHL 1316 (52.0) Probability sampling and 

random cluster sampling 

Public schools 

8 Chang et al.48 

(2012)  

Taiwan Students in high school 

 (mean age=16.01±1.02) 

c-sTOFHLAd 300 (52.6) Multiple-stage stratified 

random sampling 

High schools 

9 Hoffman et al.
47

 

(2013)  

USA Youth aged 14-19 years (mean 

age=17) 

REALM-Teen; 

NVS; s-

TOFHLA 

229 (61.6) na Private high school 

10 Massey et al.
41

 

(2013)  

USA Adolescents aged 13-17 years 

(mean age=14.8) 

MMAHL 1208 (37.6) Sampling from a large health 

insurance network 

Publicly health 

insurance network 

11 Mulvaney et al.50 

(2013)  

USA Adolescents aged 12-17 years 

(Sample 1: mean age=13.92; 

Sample 2: mean age=15.10)  

DNT-39 and 

DNT-14 

Sample 1: 61 

(52.5) 

Sample 2: 72 

(55.6) 

na Diabetes clinics  

12 Abel et al.42 Switzerland Young adults aged 18-25 years HLAT-8 7428 (95.5) Sampling from compulsory Compulsory military 
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Study 

no 

Author (Year) Country Target population Health literacy 

instrument 

Sample size  

(% male) 

Sampling method Recruitment setting 

(2014)  (male mean age: 19.6; female 

mean age=18.8) 

military service for males and 

two-stage random sampling 

for females 

service, communities 

13 Driessnack et al. 

(2014)  

USA Children aged 7-12 years NVS 47 (53.0) Convenience sampling The science centre 

14 Harper
39

 (2014)  New 

Zealand 

Students aged 18-24 years  HLAT-51 144 (41.0) Purposeful sampling College  

15 Warsh et al.
36

 

(2014)  

USA Children aged 7-17 years 

 (median age=11) 

NVS 97 (46.0) Convenience sampling  Paediatric clinics 

Note: na, no information available. CHC Test, the Critical Health Competence Test; c-sTOFHLAd, the Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, 

the Diabetes Numeracy Test; eHEALS, the eHealth Literacy Scale; HKACSS, the Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment 

Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 51-item Health Literacy Assessment Tool; MHL, the Media Health Literacy; MMAHL, the Multidimensional 

Measure of Adolescent Health Literacy; NVS, the Newest Vital Sign; REALM-Teen, the Rapid Estimate of Adolescent Literacy in Medicine; s-TOFHLA, the short-form Test of Functional 

Health Literacy in Adults; TOFHLA, the Test of Functional Health Literacy in Adults. 
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General characteristics of included instruments 

Compared to previous systematic reviews,
10 11

 this review identified eight additional 

health literacy instruments (NVS, s-TOFHLA, MMAHL, DNT-39, DNT-14, 

eHEALS, HLAT-51 and HLAT-8). The 15 health literacy instruments were classified 

into three groups based on whether the instrument was developed bespoke for the 

study or not (See Table 2).
10

 The three groups were: (1) newly-developed instruments 

for childhood and adolescent health literacy (n=9);
37-44 46 47

 (2) adapted instruments 

that were based on previous instruments for adult health literacy (n=3);
48 50

 and (3) 

original instruments that were developed for adult health literacy (n=3).
36 45 47 49

  

Health literacy domains and components  

Next, Nutbeam’s three-domain health literacy model
16

 was used to classify the 15 

instruments according to which of the commonly-used components of health literacy 

were included. Results showed that seven instruments measured only functional 

health literacy
36 38 45 47-50

 and one instrument measured only critical health literacy.
44

 

There was one instrument measuring functional and interactive health literacy
43

 and 

one measuring functional and critical health literacy.
37

 Five instruments measured 

health literacy by all three domains (functional, interactive and critical).
39-42 46

 

Consideration of participants’ characteristics  

As per Forrest et al.’s 4D model,
13 14

 the 15 included instruments were examined for 

whether participant characteristics were considered when developing a new 

instrument or validating an existing instrument. Results showed most of the health 

literacy instruments considered developmental change, dependency and demographic 

patterns. In contrast, only two instruments considered differential epidemiology.
50

 

Health topics, contents and readability levels 

Health literacy instruments for children and adolescents covered a range of health 

topics such as nutrition and sexual health. Most instruments (n=12) measured health 

literacy in healthcare settings or health promotion contexts, while only three 
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instruments measured health literacy in the specific context of eHealth or media 

health.
39 40 46

 In relation to the readability of tested materials, only five health literacy 

instruments reported their readability levels, ranging from 4th to 19.5th grade.  

Burden and forms of administration 

The time to administer was reported in seven instruments, and ranged from 3 to 90 

minutes. There were three forms of administration: interviewer-administered 

instruments (n=7), self-administered instruments (n=7) and video-assisted, 

interviewer-administered instruments (n=1). As for the method of assessment, ten 

instruments were performance-based, three instruments were self-report, and two 

included both performance-based and self-report items. 
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Table 2. General and important characteristics of included instruments used in children and adolescents  

No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

1 NVS
36 47 49

 Functional HL 

1. Reading comprehension 

(2) 

2. Numeracy (4) 

Demographic patterns 

 

Nutrition-related information 

about the label of an ice 

cream container (na) 

Open-

ended  

Score: 0-6; Ordinal 

category: 0-1: high 

likelihood of limited 

literacy; 2-3: 

possibility of limited 

literacy; 4-6: 

adequate literacy 

No longer 

than 3 

minutes 

Interviewer-

administered & 

Performance-

based 

2 TOFHLA
45

 Functional HL 

1. Reading comprehension 

(50) 

2. Numeracy (17)  

Developmental change 

Demographic patterns 

 

Instruction for preparation 

for an upper gastrointestinal 

series
 
(4.3 grade), a standard 

informed consent form (10.4 

grade), patients’ rights and 

responsibilities section of a 

Medicaid application form 

(19.5 grade), actual hospital 

forms & labelled 

prescription vials (9.4 grade) 

4 

response 

options  

Score: 0-100; 

Ordinal category: 0-

59: inadequate health 

literacy; 60-74: 

marginal health 

literacy; 75-100: 

adequate health 

literacy 

12.9 

minutes 

(8.9-17.3 

minutes) 

Interviewer-

administered & 

Performance-

based 

3 s-TOFHLA
47

 Functional HL 

1. Reading comprehension 

(36) 

Demographic patterns Instruction for preparation 

for an upper gastrointestinal 

series (4
th

 grade), patients’ 

rights and responsibilities 

section of a Medicaid 

application form (10th grade) 

4 

response 

options 

Score: 0-36; Ordinal 

category: 0-16: 

inadequate literacy; 

17-22: marginal 

literacy; 23-36: 

adequate literacy 

na Interviewer-

administered & 

Performance-

based 

4 c-sTOFHLAd
48

 Functional HL 

1. Reading comprehension 

(36) 

Developmental change 

Demographic patterns 

Instruction for preparation 

for an upper gastrointestinal 

series (4
th

 grade), patients’ 

rights and responsibilities 

section of a Medicaid 

application form (10
th

 grade) 

4 

response 

options 

Score: 0-36; Ordinal 

category: 0-16: 

inadequate literacy; 

17-22: marginal 

literacy; 23-36: 

adequate literacy 

20-minute 

class 

period 

Self-

administered & 

Performance-

based 

5 REALM-Teen
38 

47 
Functional HL 

1. Reading recognition 

(66) 

Developmental change 

Demographic patterns 

66 health-related words such 

as weight, prescription and 

tetanus (6
th

 grade) 

Open-

ended 

Score: 0-66; Ordinal 

category: 0-37: ≤ 3rd; 

38-47: 4
th

-5
th

; 48-58: 

2-3 

minutes 

Interviewer-

administered & 

Performance-
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

6
th

-7
th

; 59-62: 8
th

-9
th

; 

63-66: ≥ 10
th

  

based 

6 HLAB
37

 Functional and critical HL 

1. Understanding health 

information (30) 

2. Evaluating health 

information (17) 

Developmental change 

Demographic patterns 

A range of topics such as 

nutrition and sexual health 

(pilot-tested) 

Open-

ended 

Score: 0-107; 

Continuous category 

 

Two 

regular 

classroom 

sessions 

Self-

Administered & 

Performance-

based  

7 MMAHL41 Functional, interactive and 

critical HL 

1. Patient-provider 

encounter (4) 

2. Interaction with the 

health care system (5) 

3. Rights and 

responsibilities (7) 

4. Confidence in using 

health information from 

personal source (3) 

5. Confidence in using 

health information from 

media source (3) 

6. Health information 

seeking competency 

using the Internet (2) 

Developmental change 

Demographic patterns 

Dependency 

 

Experiences of how to 

access, navigate and manage 

one’s health care and 

preventive health needs (6
th

 

grade) 

5-point 

Likert 

scale 

Score: na; 

Continuous category  

na Self-

administered & 

Self-reported  

8 MHL
46

 Functional, interactive and 

critical HL 
1. Content identification 

(6) 

2. Perceived influence on 

behaviour (6) 

3. Critical analysis and 

intended (6) 

4. Action/reaction (6) 

Dependency 

Demographic patterns 

Nutrition/dieting, physical 

activity, body image, sexual 

activity, cigarette smoking, 

alcohol consumption, violent 

behaviour, safety habits 

and/or friendship and family 

connectedness (pilot-tested) 

Open-

ended & 

multiple 

choice 

Score: 0-24; 

Continuous category 

na Video-assisted 

interviewer-

administered & 

Performance-

based 
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

9 DNT-39
50

 Functional health literacy 

1. Health numeracy (39) 

Differential epidemiology 

Demographic patterns 

Nutrition, exercise, blood 

glucose monitoring and 

insulin administration (na) 

Open-

ended 

Score: 0-100; 

Continuous category 

na Interviewer-

administered & 

Performance-

based 

10 DNT-14
50

 Functional health literacy 

1. Health numeracy (14) 

Differential epidemiology 

Demographic patterns 

Nutrition, exercise, blood 

glucose monitoring and 

insulin administration (na) 

Open-

ended 

Score: 0-100; 

Continuous category 

na Interviewer-

administered & 

Performance-

based 

11 eHEALS
40

 Functional, interactive and 

critical HL 
1. Accessing health 

information (4) 

2. Evaluating health 

information (2) 

3. Applying health 

information (2) 

Developmental change 

Dependency 

Demographic patterns 

General health topics about 

online health information 

(pilot-tested) 

5-point 

Likert 

scale 

Score: na; 

Continuous category 

na Self-

Administered & 

Self-reported  

12 CHC Test
44

 Critical HL 

1. Understanding medical 

concepts (15) 

2. Searching literature 

skills (22) 

3. Basic statistics (18) 

4. Design of experiments 

and sampling (17) 

Developmental change 

Demographic patterns 

Echinacea and common cold, 

magnetic resonance imaging 

in knee injuries, treatment of 

acne, breast cancer screening 

(pilot-tested) 

Open-

ended & 

multiple 

choice 

na Less than 

90 minutes 

Interviewer-

administered & 

Performance-

based 

13 HKACSS
43

 Functional and interactive 

HL 
1. Health knowledge (3) 

2. Health attitudes (4) 

3. Health communication 

(3) 

4. Self-efficacy (3) 

Developmental change 

Dependency 

Demographic patterns 

Physical activities, nutrition, 

smoking, vaccination, tooth 

health and general health 

(na) 

2 

response 

options; 

5-point 

Likert 

scale; 4-

point 

Likert 

scale 

Score: na; 

Continuous category 

na Self-

Administered & 

Performance-

based & Self-

reported 
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

14 HLAT-51
39

 Functional, interactive and 

critical HL 
1. Comprehension skill 

(20) 

2. Health numeracy (11) 

3. Media literacy (8) 

4. Digital literacy (12) 

Developmental change 

Dependency 

Demographic patterns 

Health topics such as gout 

and uric acid, high 

cholesterol and triglyceride 

levels, health-information-

seeking skills (na) 

Yes/no; 

multiple 

choice 

na 30-45 

minutes 

Self-

administered & 

Performance-

based & Self-

reported 

15 HLAT-842 Functional, interactive and 

critical HL 

1. Understanding health 

information (2) 

2. Finding health 

information (2) 

3. Interactive health 

literacy (2) 

4. Critical health literacy 

(2) 

Dependency 

Demographic patterns 

General health topics in 

people’s daily life (na) 

5-point 

Likert 

scale; 4-

point 

Likert 

scale 

Score: 0-37; 

Continuous category 

 

na Self-

administered & 

Self-reported  

Note: na, no information available. CHC Test, the Critical Health Competence Test; c-sTOFHLAd, the Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, 

the Diabetes Numeracy Test; eHEALS, the eHealth Literacy Scale; HKACSS, the Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HL, Health Literacy; HLAB, Health 

Literacy Assessment Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 51-item Health Literacy Assessment Tool; IOM, the Institute of Medicine; MHL, the Media 

Health Literacy; MMAHL, the Multidimensional Measure of Adolescent Health Literacy; NVS, the Newest Vital Sign; REALM-Teen, the Rapid Estimate of Adolescent Literacy in Medicine; s-

TOFHLA, the short-form Test of Functional Health Literacy in Adults; TOFHLA, the Test of Functional Health Literacy in Adults; WHO, the World Health Organization. 
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Evaluation of methodological quality of included studies 

According to the COSMIN checklist,
28

 the methodological quality of each instrument 

as assessed by each study is presented in Table 3. All studies (n=15) examined 

content validity, 12 studies assessed internal consistency and hypotheses testing, six 

studies examined structural validity, five studies assessed reliability, and only one 

study assessed cross-cultural validity. 

Evaluation of instruments’ measurement properties  

After the methodological quality assessment of included studies, measurement 

properties of each health literacy instrument were examined according to Terwee’s 

quality criteria (See Appendix 5).
32

 The rating results of measurement properties of 

each instrument are summarised in Table 4.  

The synthesised evidence for the overall rating of measurement 

properties  

Finally, a synthesis was conducted for the overall rating of measurement properties 

for each instrument according to ‘the best evidence synthesis’ guidelines 

recommended by the COSMIN checklist developer group.
29

 This synthesis result was 

derived from information presented in Table 3 and Table 4. The overall rating of 

each measurement property for each health literacy instrument is presented in Table 

5. In summary, most information (70.8%, 85/120) on measurement properties was 

unknown due to either poor methodological quality of studies or a lack of information 

on reporting or assessment.  
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Table 3. Methodological quality of each study for each measurement property according to the COSMIN checklist  

Health literacy instrument 

 (Author, year) 

Internal 

consistency 

Reliability Measurement 

error 

Content 

validity 

Construct validity Responsive-

ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

NVS (Hoffman et al., 2013) 
47

 Poor na na Poor na Fair  na na 

NVS (Driessnack et al., 2014)  Poor na na Poor na Poor na na 

NVS (Warsh et al., 2014) 
36

 na na na Poor  na Fair na na 

TOFHLA (Chisolm and Buchanan, 2007) 
45

 

na na na Poor  na Fair  na na 

s-TOFHLA (Hoffman et al., 2013) 
47

 Poor na na Poor na Fair  na na 

c-sTOFHLAd (Chang et al., 2012) 
48

 Fair  Fair  na Good  Fair  Fair  Fair  na 

REALM-Teen (Davis et al., 2006) 
38

 Poor  Fair  na Good  na Fair  na na 

REALM-Teen (Hoffman et al., 2013) 
47

 Poor na na Poor na Poor na na 

HLAB (Wu et al., 2010) 
37

 Fair Poor na Good na Fair  na na 

MMAHL (Massey et al., 2013) 
41

 Good  na na Good  Good  na na na 

MHL (Levin-Zamir et al., 2011) 
46

 Poor  na na Good  na Good  na na 

DNT-39 (Mulvaney et al., 2013) 
50

 Fair  na na Poor  na Fair  na na 

DNT-14 (Mulvaney et al., 2013) 
50

 Fair  na na Poor  na Fair  na na 

eHEALS (Norman and Skinner, 2006) 
40

 Fair  Fair  na Good  Fair  Fair  na na 

CHC Test (Steckelberg et al., 2009) 
44

 na Poor na Good  Poor na na na 

HKACSS (Schmidt et al., 2010) 
43

 Excellent  na na Good  na Good  na na 

HLAT-51 (Harper, 2014) 
39

 Poor  na na Good  Poor na na na 

HLAT-8 (Abel et al., 2014)  Excellent na na Poor  Excellent Good  na na 

Note: na, no information available. CHC Test, the Critical Health Competence Test; c-sTOFHLAd, the Chinese version of short-form Test of Functional Health Literacy in 

Adolescents; DNT, the Diabetes Numeracy Test; eHEALS, the eHealth Literacy Scale; HKACSS, the Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, 

Health Literacy Assessment Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 51-item Health Literacy Assessment Tool; MHL, the Media Health 

Literacy; MMAHL, the Multidimensional Measure of Adolescent Health Literacy; NVS, the Newest Vital Sign; REALM-Teen, the Rapid Estimate of Adolescent Literacy in 

Medicine; s-TOFHLA, the short-form Test of Functional Health Literacy in Adults; TOFHLA, the Test of Functional Health Literacy in Adults. 
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Table 4. Evaluation of measurement properties for included instruments according to Terwee’s quality criteria  

Health literacy instrument (Author, 

year) 

Internal 

consistency 

Reliability Measurement 

error  

Content 

validity 

Construct validity Responsive-

ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

NVS (Hoffman et al., 2013) 
47

 - na na ? na - na na 

NVS (Driessnack et al., 2014) 
49

 + na na ? na - na na 

NVS (Warsh et al., 2014) 36 na na na ? na + na na 

TOFHLA (Chisolm and Buchanan, 

2007) 
45

 

na na na ? na + (TOFHLA-

R)  

-(TOFHLA-

N) 

na na 

s-TOFHLA (Hoffman et al., 2013) 
47

 + na na ? na - na na 

c-sTOFHLAd (Chang et al., 2012)  + + na + ? + ? na 

REALM-Teen (Davis et al., 2006) 38 + + na + na + na na 

REALM-Teen (Hoffman et al., 2013) 
47

 

+ na na ? na - na na 

HLAB (Wu et al., 2010) 
37

 + + na + na - na na 

MMAHL (Massey et al., 2013) 41 + na na + - na na na 

MHL (Levin-Zamir et al., 2011) 
46

 + na na + na + na na 

DNT-39 (Mulvaney et al., 2013) 
50

 + na na ? na - na na 

DNT-14 (Mulvaney et al., 2013) 
50

 + na na ? na - na na 

eHEALS (Norman and Skinner, 2006) 
40

 

+ - na + + - na na 

CHC Test (Steckelberg et al., 2009) 
44

 na + na + + na na na 

HKACSS (Schmidt et al., 2010) 
43

 + (Health 

communication)  

- (Health attitude) 

na na + na + na na 

HLAT-51 (Harper, 2014)  ? na na + ? na na na 

HLAT-8 (Abel et al., 2014) 
42

 - na na ? + + na na 

Note: na, no information available; + positive rating; ? indeterminate rating; - negative rating. CHC Test, the Critical Health Competence Test; c-sTOFHLAd, the Chinese version of 

short-form Test of Functional Health Literacy in Adolescents; DNT, the Diabetes Numeracy Test; eHEALS, the eHealth Literacy Scale; HKACSS, the Health Knowledge, Attitudes, 

Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 51-item Health Literacy 

Assessment Tool; MHL, the Media Health Literacy; MMAHL, the Multidimensional Measure of Adolescent Health Literacy; NVS, the Newest Vital Sign; REALM-Teen, the Rapid 

Estimate of Adolescent Literacy in Medicine; s-TOFHLA, the short-form Test of Functional Health Literacy in Adults; TOFHLA, the Test of Functional Health Literacy in Adults; 

TOFHLA-N, the Numeracy part of the Test of Functional Health Literacy in Adults; TOFHLA-R, the Reading part of the Test of Functional Health Literacy in Adults.
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Table 5. The overall quality of measurement properties for each health literacy instrument used in children and adolescents  

Health literacy 

instrument 

Internal consistency Reliability Measurement 

error 

Content 

validity 

Construct validity Responsive-

ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

NVS 
36 47 49

 ? na na ? na ± na na 

TOFHLA 
45

 na na na ? na + (TOFHLA-R) 

- (TOFHLA-N) 
na na 

s-TOFHLA 
47

 ? na na ? na - na na 

c-sTOFHLAd 
48

 + + na ++ ? + ? na 

REALM-Teen 38 47 ? + na ++ na + na na 

HLAB 
37

 + ? na ++ na - na na 

MMAHL 
41

 ++ na na ++ -- na na na 

MHL 
46

 ? na na ++ na ++ na na 

DNT-39 50 + na na ? na - na na 

DNT-14 
50

 + na na ? na - na na 

eHEALS 
40

 + - na ++ + - na na 

CHC Test 
44

 na ? na ++ ? na na na 

HKACSS 43 +++ (Health communication) 

--- (Health attitude) 
na na ++ na ++ na na 

HLAT-51 
39

 ? na na ++ ? na na na 

HLAT-8 42 --- na na ? +++ ++ na na 

Note: na, no information available; +++ or --- strong evidence and positive/negative result; ++ or -- moderate evidence and positive/negative result; + or - limited evidence and positive/negative 

result; ± conflicting evidence; ? unknown, due to poor methodological quality or indeterminate rating of a measurement property. CHC Test, the Critical Health Competence Test; c-sTOFHLAd, 

the Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, the Diabetes Numeracy Test; eHEALS, the eHealth Literacy Scale; HKACSS, the Health Knowledge, 

Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 51-item Health Literacy 

Assessment Tool; MHL, the Media Health Literacy; MMAHL, the Multidimensional Measure of Adolescent Health Literacy; NVS, the Newest Vital Sign; REALM-Teen, the Rapid Estimate of 

Adolescent Literacy in Medicine; s-TOFHLA, the short-form Test of Functional Health Literacy in Adults; TOFHLA, the Test of Functional Health Literacy in Adults; TOFHLA-N, the 

Numeracy part of the Test of Functional Health Literacy in Adults; TOFHLA-R, the Reading part of the Test of Functional Health Literacy in Adults. 
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Discussion  

Summary of main results 

This study identified and examined 15 health literacy instruments used in children and 

adolescents and exemplified the large variety of methods to measure childhood and 

adolescent health literacy. It shows that to date, health literacy instruments generally focus on 

the functional domain, and less on the interactive and critical domains. When measuring 

health literacy in children and adolescents, researchers mainly focus on participant 

characteristics of developmental change, dependency and demographic patterns, rather than 

differential epidemiology. The methodological quality of included studies as assessed via 

measurement properties varied from poor to excellent. Most information (70.8%) on 

measurement properties was unknown due to either the poor methodological quality of 

studies or a lack of reporting or assessment. It is therefore difficult to draw a robust 

conclusion about which instrument is the best.  

Health literacy measurement in children and adolescents  

This review found that health literacy measurement in children and adolescents still focused 

on the functional domain (n=7) rather than three domains (n=5). Unlike health literacy 

research for patients in clinics, health literacy research for children and adolescents (a 

comparatively healthy population) should be considered from a health promotion 

perspective,
51

 rather than a health care or disease management perspective. Integrating 

interactive and critical domains into health literacy measurement is aligned with the rationale 

of emphasising empowerment in health promotion for children and adolescents.
52

 The focus 

of health literacy for this population group should therefore include all three domains and so 

there is a need for future research to integrate the three domains within health literacy 

instruments. 

Similar to previous findings by Ormshaw et al.,
10

 this review also revealed that childhood and 

adolescent health literacy measurement varied by its dimensions, health topics, forms of 

administration, and by the level to which participant characteristics were considered. There 
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are likely four main reasons for these disparities. First, definitions of health literacy were 

inconsistent. Some researchers measured general health literacy,
37 42

 while others measured 

eHealth literacy or media health literacy.
40 46

 Second, researchers had different research 

purposes for their studies. Some researchers used what were originally adult instruments to 

measure adolescent health literacy,
36 45 49

 whereas others developed new or adapted 

instruments.
37-39 50

 Third, the research settings affected the measurement process. As clinical 

settings were busy, short surveys were more appropriate than long surveys.
36 38 41

 On the 

other hand, health literacy in school settings was often measured by long and comprehensive 

surveys.
37 39 44

 Fourth, researchers considered different participant characteristics when 

measuring health literacy in children and adolescents. For example, some researchers took 

considerations of students’ cognitive development,
37 38 41 43 48

 some focused on adolescents’ 

resources and environments (e.g. friends and family contexts, eHealth contexts, media 

contexts),
40 42 46

 and others looked at the effect of different cultural backgrounds and socio-

economic status.
37 38 40 41 43 44 46-49

 Based on Forrest et al.’s 4D model,
13 14

 this review showed 

that most health literacy instruments considered participants’ development, dependency and 

demographic patterns, with only two instruments considering differential epidemiology.
50

 

Although the ‘4D’ model cannot be used to reduce the disparities in health literacy 

measurement, it does provide an opportunity to identify gaps in current research and assist 

researchers to consider participants’ characteristics comprehensively in future research. 

The methodological quality of included studies 

This review included a methodological quality assessment of included studies, which was 

absent from previous reviews on this subject.
10 11

 Methodological quality assessment is 

important because strong conclusions about the measurement properties of instruments can 

only be drawn from high-quality studies. In this review, the COSMIN checklist was shown to 

be a useful framework for critically appraising the methodological quality of studies via each 

measurement property. Findings suggested that there was wide variation in the 

methodological quality of studies for all instruments. Poor methodological quality of studies 

was often seen in the original or adapted health literacy instruments (the NVS, the TOFHLA, 

the s-TOFHLA, the DNT-39 and the DNT-14) for two main reasons. The first reason was the 

vague description of the target population involved. This suggested that researchers were less 
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likely to consider an instrument’s content validity when using the original, adult instrument 

for children and adolescents. Given that children and adolescents have less well-developed 

cognitive abilities, it is essential to assess whether all items within an instrument are 

understood in future. The second reason was a lack of uni-dimensionality analysis for internal 

consistency. As explained in the COSMIN manual,
53

 a set of items can be inter-related and 

multi-dimensional, uni-dimensionality is a prerequisite for a clear interpretation of the 

internal consistency statistics (Cronbach’s alpha). Future research on the use of health 

literacy instruments therefore needs to assess and report both internal consistency statistics 

and uni-dimensionality analysis (e.g. factor analysis).  

Critical appraisal of measurement properties for included instruments 

This review demonstrated that of all instruments reviewed only the c-sTOFHLAd showed 

satisfactory internal consistency and test-retest reliability. The c-sTOFHLAd was a translated 

tool of the s-TOFHLA from English to Chinese.
48

 Compared to the overall reliability rating 

of the s-TOFHLA,
47

 the c-sTOFHLAd showed better results. The reason for this was 

probably the different methodological quality of included studies between the s-TOFHLA 

and the c-sTOFHLAd. The c-sTOFHLAd study had fair methodological quality in terms of 

internal consistency and test-retest reliability, whereas the original s-TOFHLA study had 

poor methodological quality for internal consistency and unknown information for test-retest 

reliability. Given the large disparity of rating results between the original and translated 

instrument, further evidence is needed to confirm whether the s-TOFHLA has the same or a 

different reliability within different cultures, thus assisting researchers to understand the 

generalisability of the s-TOFHLA’s reliability results. 

Six instruments were found to show satisfactory content validity and construct validity (i.e. 

structural validity, hypotheses testing and cross-cultural validity). Construct validity is a 

fundamental aspect of psychometrics and was examined for two reasons. First, it enables an 

instrument to be assessed for the extent to which operational variables adequately represent 

underlying theoretical constructs.
54

 Second, the overall rating results of content validity for 

all instruments were similar. The only difference was that the target population was involved 

or not. Given that all instruments’ items reflected the measured construct, in this review, 
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construct validity was determined to be key to examining the overall validity of included 

instruments. In this context, only the HLAT-8 showed positive evidence of structural validity 

and hypotheses testing. However, in the original paper,
42

 the HLAT-8 was only tested for its 

known-group validity, not for convergent validity. Examination of convergent validity is 

important because it assists researchers in understanding the extent to which two examined 

measures’ constructs are theoretically and practically related.
55

 Therefore, future research on 

the convergent validity of the HLAT-8 would be beneficial for complementing that which 

exists for its construct validity. 

As was the case in a previous study by Jordan et al.,
25

 this review demonstrated that none of 

the 15 studies contained evidence of responsiveness. Responsiveness is the ability of an 

instrument to detect change over time in the construct being measured, and it is particularly 

important for longitudinal studies.
28

 However, most studies included in this review were 

cross-sectional studies, and only one study (on the MMAHL
41

) discussed the potential to 

measure health literacy over time. Studies that measure health literacy over time in 

populations are needed, not only because this is a prerequisite for longitudinal studies, but 

also so that the responsiveness of instruments can be monitored and improved.  

Feasibility issues for included instruments 

This review showed that the feasibility aspects of instruments varied markedly. In relation to 

forms of administration, this review identified seven self-administered instruments and eight 

interviewer-administered instruments. This suggests that both methods of administration are 

well used. Self-administered instruments are cost-effective and efficient, but may bring about 

respondent bias, whereas interviewer-administered instruments, while able to ensure high 

response rates, are always resource intensive and expensive to administer.
56

 Although the 

literature showed that there was no significant difference in scores outcome between these 

two administration modes,
57 58

 the relevant studies mostly concerned health-related quality of 

life instruments. It is still unknown whether the same is true for health literacy instruments. 

Among children and adolescents, health literacy research is more likely to be conducted 

through large-scale surveys in school settings. Therefore, the more cost-effective, self-

administered mode seems to have great potential for future research. To further support the 
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wide use of self-administered instruments, there is a need for future research to confirm the 

same effect of administration between self-administered and interviewer-administered 

instruments. 

With regard to the type of assessment method, this review revealed that most health literacy 

instruments for children and adolescents are performance-based. There might be two reasons 

for this. First, it is due to participant characteristics. Compared with adults, children and 

adolescents have limited cognitive ability and are dependent on their parents for health 

decisions.
14

 It is challenging for them to accurately self-assess their ability to find, understand, 

communicate and apply health information. Second, performance-based instruments are 

objective, whereas self-report instruments are subjective and may bring about over-estimated 

results.
59

 However, the frequent use of performance-based instruments does not mean that 

they are more appropriate than self-report instruments when measuring childhood and 

adolescent health literacy. Compared with performance-based instruments, self-report 

instruments are always time-efficient and help to preserve respondents’ dignity.
20

 The 

challenge in using self-report instruments is to consider the readability of tested materials. If 

children and adolescents can understand what a health literacy instrument measures, then 

they can accurately self-assess their own health literacy skills.
52

 The difference between self-

report and performance-based instruments of health literacy has been discussed in the 

literature,
60

 but the evidence is still limited due to a lack of specifically-designed studies for 

exploring the difference. Further studies are needed to fill this knowledge gap. 

Recommendations for future research 

This review identified ten instruments (the REALM-Teen, the NVS, the s-TOFHLA, the c-

sTOFHLAd, the eHEALS, the CHC Test, the HKACSS, the HLAB, the MHL, the HLAT-51) 

that were used to measure health literacy in school settings. Although it is difficult to 

categorically state which instrument is the best, this review provides useful information that 

will assist researchers to identify the most suitable instrument to use when measuring health 

literacy in children and adolescents in school contexts.  
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Among the ten instruments, four tested functional health literacy (the REALM-Teen, the 

NVS, the s-TOFHLA and the c-sTOFHLAd); one examined critical health literacy (the CHC 

Test); one measured functional and interactive health literacy (the HKACSS); one examined 

functional and critical health literacy (the HLAB); and three tested health literacy 

comprehensively focusing on functional, interactive and critical domains (the eHEALS, the 

MHL and the HLAT-51); however, none of these comprehensive instruments were 

considered appropriate for use in schools. This was due to the fact that they focused on non-

general health literacy or were burdensome to administer. To ensure a three-domain nature 

focus, only the MMAHL and the HLAT-8 were available for consideration in this review.  

After comparing measurement contexts and measurement purpose, the HLAT-8 was 

identified as the most suitable instrument for measuring adolescent health literacy in school 

settings for four reasons: (1) it measures health literacy in the context of family and friends,
42

 

a highly important attribute because children and adolescents often need support for health 

decisions from parents and peers;
7 14

 (2) it is a short but comprehensive tool that captures 

Nutbeam’s three-domain nature of health literacy;
16

 (3) it showed satisfactory structural 

validity (RMSEA=0.03; CFI=0.99; TLI=0.97; SRMR=0.03);
42

 and (4) it has good feasibility 

(e.g. it is self-administered and time-efficient) for large-scale samples in school-based studies.  

Limitations  

This review was not without limitation. First, we restricted the search to studies aiming to 

develop or validate a health literacy instrument. Thus we may have missed relevant 

instruments in studies that were not aiming to develop instruments
61 62

 or the recently-

developed instruments.
63-65

 Second, although the COSMIN checklist provided us with strong 

evidence of the methodological quality of a study via an assessment of each measurement 

property, it cannot evaluate a study’s overall methodological quality. Third, individual 

subjectivity plays a part in the screening, data extraction and synthesis stage of the review. To 

reduce this subjectivity, two authors independently managed the major stages.  

CONCLUSION  
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This review updated previous reviews of childhood and adolescent health literacy 

measurement and incorporated a quality assessment framework. It showed that most 

information on measurement properties was unknown due to either the poor methodological 

quality of studies or a lack of assessment and reporting. Rigorous and high-quality studies are 

needed to fill the knowledge gap in relation to health literacy measurement in children and 

adolescents. Although it is challenging to draw a robust conclusion about which instrument is 

the best, this review provides important evidence that supports the use of the HLAT-8 to 

measure childhood and adolescent health literacy in future school-based research.  
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Figure 1. Flowchart of search and selection process according to PRISMA flow diagram 
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Appendix 1. A systematic review protocol 

 

Measuring the Quality of Child and Adolescent Health Literacy Instruments: A 

Systematic Review 

Shuaijun Guo1*, Rebecca Armstrong1, Elizabeth Waters1, Thirunavukkarasu Sathish1, Sheikh M Alif1, 

Geoffrey R Browne
1
, Xiaoming Yu

2*
 

1 School of Population and Global Health, The University of Melbourne, Melbourne, Australia 

2
 Institute of Child and Adolescent Health, School of Public Health, Peking University, Beijing, China 

* Corresponding author email: gshj1986@gmail.com    yxm@bjmu.edu.cn  

Background 

Health literacy research has been a growing interest by researchers across the globe. The term 

‘health literacy’ was first used in 1974 in the proceedings of a health education conference 

discussing health education as a social policy issue affecting the healthcare system, mass 

communication and the education system (1, 2). However, few references were found 

regarding health literacy in the literature until 1992 (3). Since 1992, health literacy has been 

broadly studied both in clinical and public health contexts. In clinical settings, health literacy 

is typically defined as ‘the degree to which individuals have the capacity to obtain, process 

and understand basic health information and services needed to make appropriate health 

decisions’ by the Institute of Medicine (IOM) in America (4). In such circumstances, health 

literacy is a derivative concept from literacy and numeracy skills, which is often used as a risk 

factor that needs to be identified and appropriately managed for patients and health 

professionals (5). Accordingly, health literacy measurement tools and ‘screening aids’ for 

clinicians are developed to assess patient literacy levels, and help health professionals to tailor 

health information for better communication with their patients (6). From the public health 

perspective, health literacy is defined and accepted by World Health Organization (WHO) as 

‘the cognitive and social skills which determine the motivation and ability of individuals to 

gain access to, understand and use information in ways which promote and maintain good 

health’ (7). This understanding of health literacy identifies it as a broad concept, which is 

seen as a personal asset to enable individuals to take more control over their health and 

determinants of health (5). With a different understanding of the concept, health literacy 

measures vary in a different way. Although health literacy measurement varies and is still 
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being debated (1, 8-10), there is consistent evidence showing health literacy is of potential 

importance and considered as a public health goal internationally. A recent WHO report 

pointed out that poor health literacy skills were associated with riskier behaviours, poorer 

health status, less self-management and longer hospitalization and more health costs (11).  

Based on a preliminary search of health literacy, there were more interests in studies focusing 

on adult health literacy than adolescent health literacy. However, previous research studies 

suggested that poor health literacy was a prevalent problem in adolescents. In Australia, the 

2006 National Health Literacy Survey reported that 67.6% of adolescents aged 15 to 19 years 

old did not attain the minimum skills required to deal with health information and service in 

everyday life (12). Compared with adult health literacy, there are several reasons for the 

potential importance of adolescent health literacy: 1) adolescents are future mainstream and 

independent healthcare consumers, a health literate person can contribute to less health care 

costs, better health status compared to that is not health literate (13); 2) adolescents are at a 

critical stage of development characterised by physical, emotional and cognitive changes, 

attempting to prepare for independence but lacking the adequate ability of reasoning and 

decision-making. Therefore, improving their health literacy skills could support sound health 

decisions in future (14, 15); 3) low health literacy has been demonstrated to associate with 

high levels of health-risk behaviors (16, 17) and low levels of health-promoting behaviors for 

adolescents (18); 4) enhancing health literacy through school-based interventions has great 

potential for improving students’ access to and interpretation of health information (19). 

Adolescents spend most of their daily time in school, which means they can receive health 

education and learn how to improve healthy lifestyles and related skills through this setting 

(20, 21). 

Health literacy is more challenging to understand for adolescents than that for adults. 

Researchers may have different understandings and underlying constructs when using the 

same definition. That is why there are such a large number of measurement tools of health 

literacy currently (22, 23), along with some newly-developed health literacy instruments (24). 

According to Mancuso (1), it is recommended to use specific assessment tools for a specific 

age group in a specific context. Studies measuring childhood and adolescent health literacy 

have been a research focus, particularly in the past five years (23). Ormshaw et al. (23) 

conducted a systematic review on measuring childhood and adolescent health literacy in 

2011. They found 16 studies that were involved with health literacy measures in children and 

adolescents. The authors also identified 13 health topics and nine underlying components 

from existing health literacy instruments. However, the authors did not critically appraise 

health literacy indices explicitly regarding their validity and reliability. More importantly, the 
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authors did not assess the methodological quality of each included study. This may undermine 

the persuasiveness of its conclusion. To fill this knowledge gap, we aim to conduct a 

systematic review that examines studies’ methodological quality and examine reliability and 

validity of each health literacy instrument, thus providing researchers with unbiased 

information about which instruments have good psychometric properties. The ‘COnsensus-

based Standards for the selection of health status Measurement INstruments’ (COSMIN) 

group has recently developed as a critical appraisal tool (a checklist) to evaluate the 

methodological quality of studies on measurement properties of health measurement 

instruments (25). These measurement properties are divided into three domains: reliability, 

validity, and responsiveness (26). According to the COSMIN checklist, it is possible and 

scientific to critically appraise and compare psychometric properties of health literacy 

instruments for children and adolescents. 

In this protocol, our target population is adolescent. According to the definition of the WHO, 

adolescents are those people aged 10 to 19 years and young people aged 10-24 years (27, 28). 

Given that the term ‘adolescent’, ‘child’, ‘youth’ and ‘young people’ is closely related, and 

Erikson (29) reckoned that children between the ages of 6 and 12 years could learn, compete 

and co-operate with others, we define our target group as those aged 6-24 years old.  

Objectives of the review  

This review aims to identify which health literacy instruments have good psychometric 

properties for children and adolescents. Specifically, there are three objectives: 

1) To examine the methodological quality of included studies that aim to measure 

health literacy in children and adolescents;  

2) To examine the measurement properties (i.e. reliability; validity; responsiveness) 

of health literacy instruments in children and adolescents;  

3) To compare the overall rating of measurement properties between each health 

literacy instrument used in children and adolescents.  

 

Search strategy  

Database and search terms 

As the term ‘health literacy’ was first coined in 1974, articles published from 1st,January 

1974 to 30th May 2014 in all languages will be searched. Search strategies will be first 

designed and then be consulted with two librarian experts. Articles indexed in the following 

seven databases: Medline, Pubmed, Embase, PsycINFO, CINAHL, ERIC and Cochrane 
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Library will be searched. The search key terms are ‘health literacy’ and ‘assessment’ 

according to previously published studies (1, 23, 30, 31). Age group for ‘child, adolescent and 

young adult’ will be defined in the database settings. The synonyms are listed in Appendix 

Table 1. These synonyms are connected by ‘or’ and search strategies are completed by ‘and’. 

Appendix Table 1 Searching terms in databases 

Key term (1) Key term (2) 

health literacy health literacy measur* 

health AND literacy AND education health literacy assess* 

 health literacy evaluat* 

 health literacy instrument* 

 health literacy tool* 

 

Other sources of literature 

Searching other sources to identify relevant research including:  

• Reference lists of identified studies; 

• Reference lists of previous systematic reviews on health literacy (1, 23, 30-33). 

Eligibility criteria for inclusion and exclusion  

According to the guidelines recommended by Cochrane Handbook for systematic reviews 

(34), inclusion criteria will be addressed regarding population, intervention, comparison, 

outcome and study design (PICOS): 

Inclusion criteria-Participants 

The target group should be children and/or adolescents, any age from 6 to 24 years of age. 

Inclusion criteria-Interventions and Comparators 

As interventional studies are not our interest in this review, it is not applicable to set out 

guidelines for interventions and comparators 

Inclusion criteria-Outcomes 

The included studies must be involved with health literacy assessment for children and 

adolescents, that is, the study should specify the term ‘health literacy’, and studies are 

included if they report on at least one or more attributes of the three measurement properties: 

1) reliability; 2) validity; and 3) responsiveness. 

Inclusion criteria-Study design 
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The article should be research-based and peer-reviewed paper including study aim, methods, 

and results. Also, the study aim should focus on health literacy instrument development or 

validation. 

Exclusion criteria 

Studies will be excluded if they are: 1) not focusing on the target group; 2) not focusing on 

the health literacy instrument development or tool validation; 3) not research-based and peer-

reviewed papers including editorials, comments and letters; 4) not reporting findings or 

results regarding any one of the measurement properties. 

Study selection 

Search records will be kept including the names of databases searched, keywords, search 

timeframe, and the search results. All the electronic search results will be initially inputted 

into the bibliography software of EndNote X7 (Thomson Reuters, New York, NY), and other 

sources of literature results will be summarised in the print paper. This screening process will 

follow the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 

statement (35). One reviewer will screen studies by titles and abstracts. Secondly, full copies 

of articles identified will be obtained for thorough screening according to the inclusion 

criteria by two reviewers independently. Any disagreements in reviewer selections will be 

resolved at a meeting.  

Quality assessment 

The methodological quality of each included study will be assessed by two reviewers 

independently using the COSMIN checklist (25). The checklist consists of nine boxes with 5-

18 items concerning methodological standards for how each measurement property should be 

assessed. Four response options for each item of the COSMIN checklist are defined, 

representing ‘excellent’, ‘good’, ‘fair’ and ‘poor’ quality. An overall score for the 

methodological quality of a study will be determined for each measurement property 

separately, by taking the lowest rating of any items in a box (‘worst score counts’) (36). 

Discrepancies arise between the reviewers will be resolved through discussion, if necessary 

with a third independent person. 

Data extraction 

Data extraction will be performed along with the assessment of methodological quality using 
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the COSMIN checklist (25). In addition, information on the interpretability (e.g. norm scores, 

floor-ceiling effects, minimal important change of the instruments), generalisability (e.g. 

characteristics of the study population and sampling procedure), respondent and 

administrative burden, and forms of administration will be also collected because they are 

important characteristics of a measurement instrument (26, 37). The data will be entered in an 

electronic form. Where possible, authors of the original studies will be contacted to obtain 

essential missing or additional data. Two reviewers will independently extract the data. 

Consensus should be reached afterward, if necessary with a third independent person.  

Data synthesis  

The results of the quality of health literacy instruments will be assessed using Terwee’s 

quality criteria (38), to see whether the results of the measurement attributes are ‘positive’, 

‘negative’, or ‘indeterminate’. To summarise the overall ratings of the measurement 

properties of one health literacy instruments by different authors, the synthesis will be 

performed by combining the results of the quality of health literacy instruments, the results of 

methodological quality of health literacy measurement studies and the consistency of their 

results. The possible overall rating for a measurement property is ‘positive’, ‘indeterminate’, 

or ‘negative’, accompanied by levels of evidence, similarly as was proposed by the Cochrane 

Back Review Group (39, 40). One reviewer will perform the data synthesis and a second 

reviewer will check the synthesised results. Discrepancies of the results will be resolved by 

discussion. 
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Appendix 2. Search strategy for seven databases 

1 MEDLINE (Web of Science) search strategy 

MEDLINE database was searched using the Web of Science interface on 16/05/2014 for the period 

1974 to 2014.  

Basic search: 

Set Results  

# 1 500 MeSH HEADING: (health literacy) OR ((TITLE: (health literacy) OR MeSH 

HEADING:exp: (Health Literacy)) AND (TITLE: (education) OR MeSH 

HEADING:exp: (Educational Status) OR MeSH HEADINGS:exp: (/education) OR 

MeSH HEADING:exp: (Teaching) OR MeSH HEADING:exp: (Educational Status) 

OR MeSH HEADING:exp: (Education)))  

Refined by: MeSH HEADINGS: ( ADOLESCENT OR YOUNG ADULT OR 

CHILD ) Indexes=MEDLINE Timespan=1974-2014 

# 2 3,880 TOPIC: ((((health) literacy assess* OR health literacy measur*) OR health literacy 

evaluat*) OR health literacy instrument*) OR health literacy tool*)  

Indexes=MEDLINE Timespan=1974-2014 

# 3 352 #2 AND #1  

Indexes=MEDLINE Timespan=1974-2014 
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2 PubMed search strategy 

PubMed database was searched (Advanced search) on 16/05/2014 for the period 1974 to 16/05/2014. 

Set Results  

# 1 4910 Search (health literacy[MeSH Terms]) OR (health AND education AND 

literacy[Title/Abstract]) Sort by: PublicationDate 

# 2 3248385 Search (child* OR adolescent* OR student* OR youth OR young people OR 

teen* OR young adult[Title/Abstract]) Sort by: PublicationDate  

Because if we select age group including child, adolescent, and young adult, the 

newest papers such as published in 2014 will not be included, the reason maybe 

the database doesn’t update properly. So we use these terms to identify.  

# 3 1887 Search (health literacy assess* OR health literacy measur* OR health literacy 

evaluat* OR health literacy instrument* OR health literacy tool*) Sort by: 

PublicationDate 

# 4 581 Search ((((health literacy[MeSH Terms]) OR (health AND education AND 

literacy[Title/Abstract]))) AND ((health literacy assess* OR health literacy 

measur* OR health literacy evaluat* OR health literacy instrument* OR health 

literacy tool*))) AND ((child* OR adolescent* OR student* OR youth OR young 

people OR teen* OR young adult[Title/Abstract])) Filters: Publication date from 

1974/01/01 to 2014/05/16 Sort by: PublicationDate 
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3 EMBASE (Ovid) search strategy 

EMBASE database was searched using Ovid interface on 16/05/2014 for the period 1974 to current. 

Using .mp as searching terms (Advanced Search): 

Set Results  

#1 6060 ("health literacy" or (health and literacy and education)).mp. 

#2 6043 limit 1 to yr="1974 -Current" 

#3 671 limit 2 to (school child <7 to 12 years> or adolescent <13 to 17 years>) 

#4 170 (health literacy assess* or health literacy measur* or health literacy evaluat* or 

health literacy instrument* or health literacy tool*).mp. 

#5 170 limit 4 to yr="1974 -Current" 

#6 18 3 and 5 
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4 PsycINFO (EBSCO) search strategy 

PsycINFO database was searched using EBSCO interface on 16/05/2014 for the period January 1974 

to May 2014. 

Advanced Search: 

Set Results   

#1 786 health literacy OR (health AND literacy 

AND education)   

Limiters - Published Date: 19740101-

20140531; Age Groups: School Age (6-12 

yrs), Adolescence (13-17 yrs), Young 

Adulthood (18-29 yrs)  

Search modes - Boolean/Phrase  

#2 133 health literacy assess* or health literacy 

measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool*   

Limiters - Published Date: 19740101-

20140531; Age Groups: School Age (6-12 

yrs), Adolescence (13-17 yrs), Young 

Adulthood (18-29 yrs)  

Search modes - Boolean/Phrase  

#3 133 (health literacy assess* or health literacy 

measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool*) 

AND (S1 AND S2)   

Search modes - Boolean/Phrase  
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5 CINAHL (EBSCO) search strategy 

CINAHL database was searched using EBSCO interface on 16/05/2014 for the period January 1974 to 

May 2014. 

Advanced Search: 

Set Results   

#1 437 health literacy OR ( health AND education 

AND literacy )   

Limiters - Published Date: 19740101-20140531; Age 

Groups: Child: 6-12 years, Adolescent: 13-18 years  

Search modes - Boolean/Phrase  

#2 63 health literacy assess* or health literacy 

measur* or health literacy evaluat* or 

health literacy instrument* or health 

literacy tool*   

Limiters - Published Date: 19740101-20140531; Age 

Groups: Child: 6-12 years, Adolescent: 13-18 years  

Search modes - Boolean/Phrase  

#3 63 (health literacy assess* or health literacy 

measur* or health literacy evaluat* or 

health literacy instrument* or health 

literacy tool*) AND (S1 AND S2)   

Search modes - Boolean/Phrase  
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6 ERIC (EBSCO) search strategy 

ERIC database was searched using EBSCO interface on 16/05/2014 for the period January 1974 to 

May 2014. 

Advanced Search: 

Set Results   

#1 59 health literacy assess* or health literacy 

measur* or health literacy evaluat* or 

health literacy instrument* or health 

literacy tool*   

Limiters - Date Published: 19740101-20140531  

Search modes - Boolean/Phrase  

#2 2,250 health literacy OR ( health AND 

education AND literacy )   

Limiters - Date Published: 19740101-20140531  

Search modes - Boolean/Phrase  

#3 59 S1 AND S2   Search modes - Boolean/Phrase  
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7 The Cochrane Library search strategy 

The Cochrane Library database was searched on 30/05/2014 for the period January 1974 to May 

2014. 

Set Results Sub-database 

#1 4 Cochrane Reviews: 

There are 4 results from 8483 records for your search on 'health literacy in Title, 

Abstract, Keywords and child* OR adolescent* OR student* OR teen* OR 

youth OR young adult OR young people in Title, Abstract, Keywords and health 

literacy assess* or health literacy measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 

Publication Date from 1974 to 2014 in Cochrane Reviews' 

#2 114 Trials: 

There are 114 results from 789657 records for your search on 'health literacy in 

Title, Abstract, Keywords and child* OR adolescent* OR student* OR teen* OR 

youth OR young adult OR young people in Title, Abstract, Keywords and health 

literacy assess* or health literacy measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 

Publication Date from 1974 to 2014 in Trials' 

#3 2 Methods Studies: 

There are 2 results from 15764 records for your search on 'health literacy in 

Title, Abstract, Keywords and child* OR adolescent* OR student* OR teen* OR 

youth OR young adult OR young people in Title, Abstract, Keywords and health 

literacy assess* or health literacy measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 

Publication Date from 1974 to 2014 in Methods Studies' 

#4 120  
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Appendix 3. Quality criteria for measurement properties of health 

literacy instruments 

Property  Rating Quality criteria  

Reliability    

 Internal consistency  + (Sub)scale unidimensional AND Cronbach’s alpha(s) ≥ 0.70 

 ? Dimensionality not known OR Cronbach’s alpha not determined 

 - (Sub)scale not unidimensional OR Cronbach’s alpha(s) < 0.70 

 Measurement error + MIC > SDC OR MIC outside the LOA 

 ? MIC not defined 

 - MIC ≤ SDC OR MIC equals or inside LOA 

 Reliability  + ICC/weighted Kappa ≥ 0.70 OR Pearson’s r ≥ 0.80 

 ? Neither ICC/weighted Kappa nor Pearson’s r determined 

 - ICC/weighted Kappa < 0.70 OR Pearson’s r < 0.80 

Validity    

 Content validity  + The target population considers all items in the questionnaire to be 

relevant AND considers the questionnaire to be complete 

 ? No target population involvement 

 - The target population considers items in the questionnaire to be 

irrelevant OR considers the questionnaire to be incomplete 

 Construct validity    

    Structural validity  + Factors should explain at least 50% of the variance 

 ? Explained variance not mentioned 

 - Factors explain < 50% of the variance 

    Hypotheses testing  + (Correlation with an instrument measuring the same construct ≥ 

0.50 OR at least 75% of the results are in accordance with the 

hypotheses) AND correlation with related constructs is higher than 

with unrelated constructs 

 ? Solely correlations determined with unrelated constructs 

 - Correlation with an instrument measuring the same construct < 

0.50 OR < 75% of the results are in accordance with the 

hypotheses OR correlation with related constructs is lower than 

with unrelated constructs 

Responsiveness   

  Responsiveness + (Correlation with an instrument measuring the same construct ≥ 

0.50 OR at least 75% of the results are in accordance with the 

hypotheses OR AUC ≥ 0.70) AND correlation with related 

constructs is higher than with unrelated constructs 

 ? Solely correlations determined with unrelated constructs 

 - Correlation with an instrument measuring the same construct < 

0.50 OR < 75% of the results are in accordance with the 

hypotheses OR AUC < 0.70 OR correlation with related constructs 

is lower than with unrelated constructs 

Note: AUC, Area Under the Curve; ICC, Intra-class Correlation Coefficient; LOA, Limits of Agreement; MIC, 

Minimal Important Change; SDC, Smallest Detectable Change. + positive rating; ? indeterminate rating; - negative 

rating. 
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Appendix 4. Levels of evidence for the overall rating of measurement 

properties  

Level Rating Criteria 

Strong +++ or --- Consistent findings in multiple studies of good methodological 

quality OR in one study of excellent methodological quality 

Moderate ++ or -- Consistent findings in multiple studies of fair methodological 

quality OR in one study of good methodological quality 

Limited + or - One study of fair methodological quality 

Conflicting ± Conflicting findings 

Unknown ? Only studies of poor methodological quality 

Note: + positive result; - negative result; ±conflicting result; ? unknown result. 
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Appendix 5. Reliability and validity results for included instruments 

Appendix Table 2. The methodological quality of each study based on reliability for each health literacy instrument 

Instrument 
Internal consistency  Reliability 

Result COSMIN score  Result Design Time interval  COSMIN score 

NVS (Warsh et al., 2014) na na  na   na 

NVS (Driessnack et al., 2014) α=0.71 (n=47) Poor   na   na 

NVS (Hoffman et al., 2013) α=0.67 (n=229) Poor   na   na 

c-sTOFHLAd (Chang et al., 2012) α=0.85 (n=300) 

Item-total correlation=0.44-

0.86 

Fair   Correlation of test and retest was 

0.95 (P<0.001) 

Test-

retest 

1 week Fair  

TOFHLA (Chisolm and Buchanan, 

2007) 

na na  na   na 

s-TOFHLA (Hoffman et al., 2013) α=0.89 (n=229) Poor   na   na 

REALM-Teen (Davis et al., 2006) α=0.94 (n=388) Poor  γ=0.98 Test-

retest 

1 week Fair 

REALM-Teen (Hoffman et al., 

2013) 

α=0.92 (n=229) Poor   na    

HLAB (Wu et al., 2010) α=0.92 (n=275) 

Understanding α=0.88 

(n=275) 

Evaluating α=0.82 (n=275) 

Fair   Concordance rate=95% Inter-

rater 

na Poor 

MMAHL(Massey et al., 2013) α=0.83 (n=1208) 

Item-total correlation=0.39-

0.74 

Good   na   na 

MHL (Levin-Zamir et al., 2011) α=0.74 (n=1316) 

Coefficient of 

reproducibility=0.84  

Coefficients of 

scalability=0.54-0.80  

Poor  na   na 

DNT-39 (Mulvaney et al., 2013) α=0.93 (n=61) Fair   na   na 

DNT-14 (Mulvaney et al., 2013) α=0.82 (n=133)  

α=0.80 (n=61) 

Fair   na   na 
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Instrument 
Internal consistency  Reliability 

Result COSMIN score  Result Design Time interval  COSMIN score 

α=0.83 (n=72) 

eHEALS (Norman and Skinner, 

2006) 

α=0.88 (n=664) 

Item-scale correlation 

coefficient=0.51-0.76 

Fair   The correlations between 

administrations ranged 0.68-0.40. 

Test-

retest 

Immediately after 

the intervention; 3-

month; 6-month 

Fair  

CHC Test (Steckelberg et al., 

2009) 

na na  Cohen’s Kappa was excellent for 

277 ratings (κ=0.9-1.0), moderate 

or good for 31 ratings (κ=0.7-0.89) 

and poor for 5 ratings (κ=<0.7) 

Inter-

rater 

na Poor 

HKACSS (Schmidt et al., 2010) Health knowledge χ
2
=6.45, 

P=0.17 (n=852) 

Health communication 

α=0.73 (n=852) 

Health attitudes α=0.57 

(n=852) 

Excellent  ` na   na 

HLAT-51 (Harper, 2014) Goodness of fit statistic was 

calculated by each domain 

(CFI=0.33-0.88; TLI=0.66-

0.84; RMSEA=0.09-0.17). 

The internal consistency 

statistic was not calculated. 

Poor  na   na 

HLAT-8 (Abel et al., 2014) α=0.64 (n=7097 for male) 

α=0.65 (n=331 for female) 

Excellent  na   na 

Note: na, no information available. CFI, Comparative Fit Index; CHC Test, the Critical Health Competence Test; c-sTOFHLAd, the Chinese version of short-form Test of Functional 

Health Literacy in Adolescents; DNT, the Diabetes Numeracy Test; eHEALS, the eHealth Literacy Scale; HKACSS, the Health Knowledge, Attitudes, Communication and Self-

efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 51-item Health Literacy Assessment Tool; MHL, 

the Media Health Literacy; MMAHL, the Multidimensional Measure of Adolescent Health Literacy; NVS, the Newest Vital Sign; REALM-Teen, the Rapid Estimate of Adolescent 

Literacy in Medicine; RMSEA, Root Mean Square Error of Approximation; s-TOFHLA, the short-form Test of Functional Health Literacy in Adults; TLI, Tucker-Lewis Index; 

TOFHLA, the Test of Functional Health Literacy in Adults. 
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Appendix Table 3. The methodological quality of each study based on validity for each health literacy instrument  

Instrument Content validity  Structural validity  Hypotheses-testing  Cross-cultural validity 

Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

NVS  

(Warsh et al., 

2014) 

A panel of heath literacy 

experts developed the NVS 

according to previous 

experience. The NVS was 

then refined after feedback 

from patients, 

interviewers, and data 

analysts. No target 

population is involved in 

this study. 

Poor  na na  Hypotheses regarding 

correlation between scores of a 

comparator instrument of Gray 

Silent Reading Test (GSRT) and 

NVS were formulated before 

data collection. The NVS and 

GSRT scores were highly 

correlated (ρ=0.71, p<0.0001). 

The NVS score increased with 

child age (ρ=0.53, p<0.0001). 

Fair   na na 

NVS  

(Driessnack 

et al., 2014) 

A panel of heath literacy 

experts developed the NVS 

according to previous 

experience. The NVS was 

then refined after feedback 

from patients, 

interviewers, and data 

analysts. No target 

population is involved in 

this study. 

Poor  na na  A moderate positive correlation 

was found between children’s 

NVS scores and their age, and 

between children’s NVS scores 

and their reports of books 

numbers (γs=0.43, p=0.003; 

γs=0.36, p=0.012, respectively), 

but not found with their parents’ 

report of the number of 

children’s books at home 

(γs=0.06, p=0.671).  

Poor  na na 

NVS  

(Hoffman et 

al., 2013) 

A panel of heath literacy 

experts developed the NVS 

according to previous 

experience. The NVS was 

then refined after feedback 

from patients, 

interviewers, and data 

analysts. No target 

population is involved in 

Poor  na na  Convergent validity was 

measured between NVS and the 

TerraNova academic 

achievement test, with a 

correlation coefficient of 0.49 

(p<0.01). 

Fair   na na 
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Instrument Content validity  Structural validity  Hypotheses-testing  Cross-cultural validity 

Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

this study. 

c-

sTOFHLAd  

(Chang et 

al., 2012) 

The c-sTOFHLAd was 

translated from the short-

version of TOFHLA 

according to translation 

procedures and was tested 

among 30 adolescents to 

ensure appropriateness.  

Good   Confirmatory factor 

analysis was conducted 

to determine structural 

validity. One-factor 

model indicated an 

acceptable fit to the 

data according 

structural equation 

modelling analysis.  

Fair   Convergent validity was 

measured between c-

sTOFHLAd and the rapid 

estimate of adult literacy in 

medicine (REALM), with a 

correlation coefficient of 0.74 

(p<0.001). 

Fair   Semantic equivalence 

was measured by the 

content validity index 

(CVI). All items were 

rated by the experts as 

having a CVI>0.85. 

Thirty adolescents were 

chosen to determine 

and ensure the cultural 

congruence of the 

instrument. 

Fair  

TOFHLA  

(Chisolm 

and 

Buchanan, 

2007) 

The TOFHLA was 

developed from a literacy 

expert after reviewing 

commonly used hospital 

texts and a pilot test. No 

target population is 

involved in this study. 

Poor   na na  The reading comprehension 

component (TOFHLA-R) was 

significantly collated with the 

Wide-Ranging Achievement 

Test (WRAT3) and the rapid 

estimate of adult literacy in 

medicine (REALM) (ρ=0.59, 

p<0.001; ρ=0.60, p<0.001 

respectively), however, no 

correlation were found with the 

numeracy component 

(TOFHLA-N) (ρ=0.11, p=0.45; 

ρ=0.18, p=0.22 respectively). 

Fair   na na 

s-TOFHLA  

(Hoffman et 

al., 2013) 

The s-TOFHLA was 

developed based on 

previous data analysis, 

perceived importance and 

frequency of the task in the 

healthcare settings.  

Poor   na na  Convergent validity was 

measured between NVS and the 

TerraNova academic 

achievement test, with a 

correlation coefficient of 0.28 

(p<0.01). 

Fair   na na 

REALM- The REALM-Teen was Good   na na  Convergent validity was Fair   na na 
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Instrument Content validity  Structural validity  Hypotheses-testing  Cross-cultural validity 

Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

Teen  

(Davis et al., 

2006) 

developed based on a 

preliminary test and a 

structured interview 

among adolescents. And a 

panel of experts reviewed 

the word list. 

measured between REALM-

Teen and the WRAT-3 (r=0.83) 

and SORT-R (r=0.93). 

REALM-

Teen  

(Hoffman et 

al., 2013) 

The REALM-Teen was 

developed based on a 

preliminary test and 

structured interview 

among adolescents. And a 

panel of experts reviewed 

the word list. 

Poor   na na  Convergent validity was 

measured between NVS and the 

TerraNova academic 

achievement test, with a 

correlation coefficient of 0.40 

(p<0.01). 

Poor  na na 

HLAB  

(Wu et al., 

2010) 

Previous experience and 

literature review were used 

to develop items; 10 

students were pilot-tested 

for appropriateness of 

wording, content and 

format of the final 

instrument. 

Good   na na  Correlations were assumed 

between socio-demographic 

variables and the overall scores. 

Socio-demographics of gender, 

age when came to Canada to 

live, speaking a language other 

than English were correlated 

with the scores of HLAB (β=-

0.18, p=0.004; β=-0.22, 

p=0.014; β=-0.20, p=0.008 

respectively). No convergent 

validity is assessed. 

Fair   na na 

MMAHL 

(Massey et 

al., 2013) 

Domains were established 

from literature review and 

focus group. Items were 

developed either using 

adaptation of existing 

relevant items or created 

by the research team. 

Good  Explorative principal 

components factor 

analysis was conducted 

and 49.8% of the 

variance was 

accounted by 6 factors. 

Good   na na  na na 
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Instrument Content validity  Structural validity  Hypotheses-testing  Cross-cultural validity 

Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

MHL  

(Levin-

Zamir et al., 

2011) 

The face validity was 

discussed in the focus 

group during pilot test. The 

content validity was 

analysed using theory and 

operational definitions of 

health literacy and media 

literacy, and adolescents 

were invited to write 

detailed, anonymous 

responses. 

Good   na na  As hypothesised, MHL was 

associated with socio-economic 

determinants, particularly with 

gender (β=1.25, p<0.001) and 

mother’s education (β=0.16, 

p=0.04). In addition, MHL was 

also associated with health 

behaviours (β=0.03, p=0.05) 

and health empowerment 

(β=0.36, p<0.001). 

Good   na na 

DNT-39  

(Mulvaney et 

al., 2013) 

The DNT-39 was 

developed from the 

original 43-item version 

DNT-43 by eliminating 

questions specific to type 2 

diabetes. An expert team 

developed the DNT-43 and 

refined it.  

Poor  na na  The DNT-39 was associated 

with WRAT-3 and parent 

education (ρ=0.40, p=0.001; 

ρ=0.29, p=0.028 respectively) 

Fair   na na 

DNT-14  

(Mulvaney et 

al., 2013) 

The DNT-14 was 

developed from the 

original 15-item version 

DNT-15 by eliminating 1 

question specific to type 2 

diabetes. An expert team 

developed the DNT-15 by 

data analysis from DNT-

43. 

Poor  na na  The DNT-14 was associated 

with the Wide-Ranging 

Achievement Test (WRAT3), 

parent education, diabetes 

problem solving and HbA1c 

(ρ=0.36, p=0.005; ρ=0.31, 

p=0.019; ρ=0.27, p=0.023; ρ=-

0.34, p=0.004 respectively) 

Fair   na na 

eHEALS  

(Norman and 

Skinner, 

2006) 

The eHEALS was 

developed by the expert 

team and pilot-tested and 

refined by feedback from 

Good   Explorative principal 

components factor 

analysis was conducted 

and 56% of the 

Fair   Correlations were assumed 

between eHEALS and other 

measured variables (gender, age, 

use of information technology 

Fair   na na 
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Instrument Content validity  Structural validity  Hypotheses-testing  Cross-cultural validity 

Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

participants. variance was 

accounted by a single 

factor. The factor 

loadings ranged from 

0.60-0.84 among the 8 

items. 

overall, self-evaluations of 

health). However, only gender 

difference was found at baseline 

level of eHealth literacy 

(t=2.236, p=0.026). No 

convergent validity is assessed. 

CHC Test  

(Steckelberg 

et al., 2009) 

The CHC Test was 

developed by the research 

team and pre-tested by 

collecting qualitative data 

and quantitative field test. 

Good   IRT test for 

determining 

dimensionality was 

performed. 

Poor  na na  na na 

HKACSS  

(Schmidt et 

al., 2010) 

The HKACSS items were 

taken from a previous 

health survey and selected 

basing on consideration of 

item content. 

Good   na na  As hypothesised, health 

communication, attitudes and 

self-efficacy were significantly 

related to each other (ρ=0.15-

0.38, P<0.05). And children 

from higher educational 

background showed a better 

knowledge and communicated 

more about health topics 

(β=0.16, p<0.05). 

Good   na na 

HLAT-51  

(Harper, 

2014) 

The expert team evaluated 

the initial items using a 5-

point Likert scale 

according to their research 

experience. And 144 

college students were 

invited to complete a pilot 

test. 

Good   Comprehension 

(CFI=0.80; TLI=0.78; 

RMSEA=0.09); health 

numeracy (CFI=0.57; 

TLI=0.48; 

RMSEA=0.09); media 

literacy (CFI=0.88; 

TLI=0.84; 

RMSEA=0.07); digital 

literacy (CFI=0.33; 

TLI=0.06; 

Poor  na   na na 
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Instrument Content validity  Structural validity  Hypotheses-testing  Cross-cultural validity 

Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

RMSEA=0.16); health 

information seeking 

(CFI=0.80; TLI=0.66; 

RMSEA=0.17) 

HLAT-8  

(Abel et al., 

2014) 

The research team 

developed the HALT-8 

drawing on literature 

review and their own 

experience. No target 

population is involved in 

this study. 

Poor   Explorative principal 

components factor 

analysis was conducted 

and 72.96% of the 

variance was 

accounted by four 

factors among male. In 

addition, the factor 

structure was validated 

using confirmatory 

factor analysis 

(CFI=0.99; TLI=0.97; 

RMSEA=0.03; 

SRMR=0.03). 

Excellent  Hypotheses were formulated a 

priori regarding correlations 

between health literacy and 

gender, socio-cultural 

characteristics and health 

values. Results showed that 

female, higher educational 

status, and a stronger health 

valuation were associated with 

higher HL scores (p<0.05, 

respectively).  

 

Good   na na 

Note: na, no information available. CFI, Comparative Fit Index; CHC Test, the Critical Health Competence Test; c-sTOFHLAd, the Chinese version of short-form Test of Functional Health 

Literacy in Adolescents; DNT, the Diabetes Numeracy Test; eHEALS, the eHealth Literacy Scale; HKACSS, the Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, 

Health Literacy Assessment Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 51-item Health Literacy Assessment Tool; MHL, the Media Health Literacy; 

MMAHL, the Multidimensional Measure of Adolescent Health Literacy; NVS, the Newest Vital Sign; REALM-Teen, the Rapid Estimate of Adolescent Literacy in Medicine; RMSEA, Root 

Mean Square Error of Approximation; SRMR, Standardized Root Mean Square Residual; SORT-R, Slosson Oral Reading Test-Revised; s-TOFHLA, the short-form Test of Functional Health 

Literacy in Adults; TLI, Tucker-Lewis Index; TOFHLA, the Test of Functional Health Literacy in Adults; WRAT-3, Wide-Range Achievement Test-Revised. 
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Research Checklist. PRISMA checklist for reporting systematic review 

Section/topic  # Checklist item  
Reported on 

page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and 

interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review 
registration number.  

2-3 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  5-7 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study 

design (PICOS).  

7 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information 

including registration number.  

Appendix 1 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) 

used as criteria for eligibility, giving rationale.  

8 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search 

and date last searched.  

7 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.  Appendix 2 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-

analysis).  

8 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and 

confirming data from investigators.  

8 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made.  9 

Risk of bias in individual studies  12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome 

level), and how this information is to be used in any data synthesis.  

9 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  N/A 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-

analysis.  

9-10 
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Section/topic  # Checklist item  
Reported on 

page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies).  9-10 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-

specified.  

N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with 

a flow diagram.  

10; Figure 1  

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations.  10; 13-14; Table 

1 & 2 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  19; Table 3 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect 

estimates and confidence intervals, ideally with a forest plot.  

19; Table 4  

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  19; Table 5 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  19; Table 5 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  N/A 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., 

healthcare providers, users, and policy makers).  

23-28 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, 

reporting bias).  

28 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  28-29 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review.  N/A 

 

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 

doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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ABSTRACT 

Objective: Improving health literacy at an early age is crucial to personal health and 

development. Although health literacy in children and adolescents has gained 

momentum in the past decade, it remains an under-researched area, particularly health 

literacy measurement. This study aimed to examine the quality of health literacy 

instruments used in children and adolescents and to identify the best instrument for 

field use. 

Design: Systematic review. 

Setting: A wide range of settings including schools, clinics and communities. 

Participants: Children and/or adolescents aged 6-24 years. 

Primary and secondary outcome measures: Measurement properties (reliability, 

validity and responsiveness) and other important characteristics (e.g. health topics, 

components or scoring systems) of health literacy instruments. 

Results: There were 29 health literacy instruments identified from the screening 

process. When measuring health literacy in children and adolescents, researchers 

mainly focus on the functional domain (basic skills in reading and writing) and 

consider participant characteristics of developmental change (of cognitive ability), 

dependency (on parents) and demographic patterns (e.g. racial/ethnic backgrounds), 

less on differential epidemiology (of health and illness). The methodological quality 

of included studies as assessed via measurement properties varied from poor to 

excellent. More than half (62.9%) of measurement properties were unknown, due to 

either poor methodological quality of included studies or a lack of reporting or 

assessment. The 8-item Health Literacy Assessment Tool (HLAT-8) showed best 

evidence on construct validity and the Health Literacy Measure for Adolescents 

showed best evidence on reliability. 

Conclusions: More rigorous and high-quality studies are needed to fill the knowledge 

gap in measurement properties of health literacy instruments. Although it is 
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challenging to draw a robust conclusion about which instrument is the most reliable 

and the most valid, this review provides important evidence that supports the use of 

the HLAT-8 to measure childhood and adolescent health literacy in future school-

based research. 

Keywords: measurement properties; health literacy; children; adolescents; systematic 

review
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STRENGTHS AND LIMITATIONS OF THIS STUDY 

• The COSMIN checklist was used as a methodological framework to rate the 

methodological quality of included studies.  

• This review has updated previous three reviews of childhood and adolescent 

health literacy measurement tools and identified 19 additional new health 

literacy instruments. 

• Including only studies that aimed to develop or validate a health literacy 

instrument may eliminate studies that used a health literacy instrument for 

other purposes.  

•  Individual subjectivity exists in the screening and data synthesis stages.
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INTRODUCTION 

Health literacy is a personal resource that enables an individual to make decisions for 

healthcare, disease prevention and health promotion in everyday life.
1
 As defined by 

the World Health Organisation,
2
 health literacy refers to ‘the cognitive and social 

skills which determine the motivation and ability of individuals to gain access to, 

understand and use information in ways which promote and maintain good health.’ 

The literature has shown that health literacy is an independent and more direct 

predictor of health outcomes than socio-demographics.
3 4

 People with low health 

literacy are likely to have worse health-compromising behaviours, higher healthcare 

costs and poorer health status.
5
 Given the close relationship between health literacy 

and health outcomes, many countries have adopted health literacy promotion as a key 

strategy to reduce health inequities.
6
  

From a health promotion perspective, improving health literacy at an early age is 

crucial to childhood and adolescent health and development.
7
 As demonstrated by 

Diamond et al.
8
 and Robinson et al.,

9
 health literacy interventions for children and 

adolescents can bring about improvements in healthy behaviours and decreased used 

of emergency department services. Although health literacy in young people has 

gained increasing attention, with a rapidly growing number of publications in the past 

decade,
10-13

 childhood and adolescent health literacy is still under-researched. 

According to Forrest et al.’s 4D model,
14 15

 health literacy in children and adolescents 

is mediated by four additional factors compared to adults: (1) developmental change: 

children and adolescents have less well-developed cognitive ability than adults; (2) 

dependency: children and adolescents depend more on their parents and peers than 

adults do; (3) differential epidemiology: children and adolescents experience a unique 

pattern of health, illness and disability; and (4) demographic patterns: many children 

and adolescents living in poverty or in single-parent families are neglected and so 

require additional care. These four differences pose significant challenges for 

researchers when measuring health literacy in children and adolescents. 

Health literacy is a broad and multi-dimensional concept with varying definitions.
16

 

This paper uses the definition by Nutbeam who states that health literacy consists of 

three domains: functional, interactive and critical.
17

 The functional domain refers to 
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basic skills in reading and writing health information, which are important for 

functioning effectively in everyday life. The interactive domain represents advanced 

skills that allow individuals to extract health information and derive meaning from 

different forms of communication. And the critical domain represents more advanced 

skills that can be used to critically evaluate health information and take control over 

health determinants.
17

 Although health literacy is sufficiently explained in terms of its 

definitions
17-19

 and theoretical models,
4 7

 its measurement remains a contested issue. 

There are two possible reasons for this. One reason is the large variety of health 

literacy definitions and conceptual models,
12 16

 and the other reason is that researchers 

may have different study aims, populations and contexts when measuring health 

literacy.
20 21

  

Currently, there are three systematic reviews describing and analysing the 

methodology and measurement of childhood and adolescent health literacy.
10 11 13

 In 

2013, Ormshaw et al.
10

 conducted a systematic review of child and adolescent health 

literacy measures. This review used four questions to explore health literacy 

measurement in children and adolescents: “What measurement tools were used? What 

health topics were involved? What components were identified? and Did studies 

achieve their stated aims?” The authors identified 16 empirical studies, with only six 

of them evaluating health literacy measurement as their primary aim. The remaining 

studies used health literacy measures as either a comparison tool when developing 

other new instruments or as a dependent variable to examine the effect of an 

intervention program. Subsequently, in 2014, Perry
11

 conducted an integrative review 

of health literacy instruments used in adolescents. In accordance with the eligibility 

criteria, five instruments were identified. More recently, Okan et al.
13

 conducted 

another systematic review on generic health literacy instruments used for children and 

adolescents with the aim of identifying and assessing relevant instruments for first-

time use. They found fifteen generic health literacy instruments used for this target 

group. 

Although these three reviews provide general knowledge about the methodology and 

measurement of health literacy in young people, they all have limitations. Ormshaw et 

al.
10

 did not evaluate measurement properties of each health literacy instrument. 

Although Perry
11

 and Okan et al.
13

 summarised measurement properties of each 
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instrument, the information provided was limited, mostly descriptive, and lacked a 

critical appraisal. Notably, none of the three reviews considered the methodological 

quality of included studies
10 11 13

. A lack of quality assessment of studies raises 

concerns about the utility of such reviews for evaluating and selecting health literacy 

instruments for children and adolescents. Therefore, it is still unclear which 

instrument is the best in terms of its validity, reliability and feasibility for field use. In 

addition, it is also unclear how Nutbeam’s three-domain health literacy model and 

Forrest et al.’s 4D model are considered in existing health literacy instruments for 

children and adolescents. 

To fill these knowledge gaps, this systematic review aimed to examine the quality of 

health literacy instruments used in the young population and to identify the best 

instrument for field use. We expect the findings will assist researchers in identifying 

and selecting the most appropriate instrument for different purposes when measuring 

childhood and adolescent health literacy. 

METHODS  

Following the methods for conducting systematic reviews outlined in the Cochrane 

Handbook,
22

 we developed a review protocol (See Appendix 1, PROSPERO 

registered ID: CRD42018013759) prior to commencing the study. The Preferred 

Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement
23

 

(See Research Checklist) was used to ensure the reporting quality of this review.  

Literature search 

The review took place over two time periods: The initial systematic review covered 

the period between 1 January 1974 and 16 May 2014 (period 1). The start date of 

1974 was chosen because this was the date from which the term ‘health literacy’ was 

first used.
24

 A second search was used to update the review in February 2018. It 

covered the period 17 May 2014 to 31 Jan 2018 (period 2). The databases searched 

were: Medline, PubMed, Embase, PsycINFO, CINAHL, ERIC and the Cochrane 

Library. The search strategy was designed on the basis of previous reviews
5 10 25 26

 and 

in consultation with two librarian experts. Three types of search terms were used: (1) 
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construct-related terms: ‘health literacy’ OR ‘health and education and literacy’; (2) 

outcome-related terms: ‘health literacy assess*’ OR ‘health literacy measure*’ OR 

‘health literacy evaluat*’ OR ‘health literacy instrument*’ OR ‘health literacy tool*’; 

and (3) age-related terms: ‘child*’ OR ‘adolescent*’ OR ‘student*’ OR ‘youth’ OR 

‘young people’ OR ‘teen*’ OR ‘young adult.’  

No language restriction was applied. The detailed search strategy for each database is 

available in Appendix 2. As per the PRISMA flow diagram,
23

 the references from 

included studies and from six previously published systematic reviews on health 

literacy
5 10 25-28

 were also included.  

Eligibility criteria 

Studies had to fulfil the following criteria to be included: (1) the stated aim of the 

study was to develop or validate a health literacy instrument; (2) participants were 

children or adolescents aged 6 to 24. This broad age range was used because the age 

range for ‘children’ (under the age of 18) and ‘adolescents’ (aged 10 to 24) overlap
29

 

and also because children aged over 6 are able to learn and develop their own health 

literacy
30

; (3) the term ‘health literacy’ was explicitly defined, although studies 

assessing health numeracy (the ability to understand and use numbers in healthcare 

settings) were also considered; and (4) at least one measurement property (reliability, 

validity and responsiveness) was reported in the outcomes.  

Studies were excluded if: (a) the full paper was not available (i.e. only a conference 

abstract or protocol was available); (b) they were not peer-reviewed (e.g. dissertations, 

government reports); or (c) they were qualitative studies. 

Selection process 

All references were imported into EndNote X7 software (Thomson Reuters, New 

York, NY) and duplicate records were initially removed before screening. Next, one 

author (GS) screened all studies based on title and abstract. Full-text papers of the 

remaining titles and abstracts were then obtained separately for each review round 

(period 1 and period 2). All papers were screened by two independent authors (GS 
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and SA). At each major step of this systematic review, discrepancies between authors 

were resolved through discussion.  

Data extraction  

The data that were extracted from papers were: characteristics of included studies (e.g. 

first author, published year and country), general characteristics of instruments (e.g. 

health topics, components and scoring systems), methodological quality of the study 

(e.g. internal consistency, reliability and measurement error) and ratings of 

measurement properties of included instruments (e.g. internal consistency, reliability 

and measurement error). Data extraction from full-text papers published during period 

1 was performed by two independent authors (GS and TS), whereas data extraction 

from full-text papers published during period 2 was conducted by one author (GS) 

and then checked by a second author (TS).  

Methodological quality assessment of included studies 

The methodological quality of included studies was assessed using the COnsensus-

based Standards for the selection of health Measurement Instruments (COSMIN) 

checklist.
31

 The COSMIN checklist is a critical appraisal tool containing standards for 

evaluating the methodological quality of studies on measurement properties of health 

measurement instruments.
32

 Specifically, nine measurement properties (internal 

consistency, reliability, measurement error, content validity, structural validity, 

hypotheses testing, cross-cultural validity, criterion validity and responsiveness) were 

assessed.
32

 Since there is no agreed-upon ‘gold standard’ for health literacy 

measurement,
33 34

 criterion validity was not assessed in this review. Each 

measurement property section contains 5 to 18 evaluating items. For example, 

‘internal consistency’ is evaluated against 11 items. Each item is scored using a four-

point scoring system (‘excellent’, ‘good’, ‘fair’ or ‘poor’). The overall 

methodological quality of a study is obtained for each measurement property 

separately, by taking the lowest rating of any item in that section (i.e. ‘worst score 

counts’). Two authors (GS and TS) independently assessed the methodological 

quality of included studies published during period 1, whereas the quality of included 
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studies published during period 2 was assessed by one author (GS) and then checked 

by another (TS).  

Evaluation of measurement properties for included instruments 

The quality of each measurement property of an instrument was evaluated using 

quality criteria proposed by Terwee et al.
35

, who are members of the group that 

developed the COSMIN checklist (See Appendix 3). Each measurement property was 

given a rating result (‘+’ positive, ‘-’ negative, ‘?’ indeterminate and ‘na’ no 

information available). 

Best evidence synthesis: levels of evidence  

As recommended by the COSMIN checklist developer group,
32

 ‘a best evidence 

synthesis’ was used to synthesise all the evidence on measurement properties of 

different instruments. The procedure used was similar to the Grading of 

Recommendations, Assessment, Development and Evaluation (GRADE) framework
36

,  

a transparent approach to rating quality of evidence that is often used in reviews of 

clinical trials.
37

 Given that this review did not target clinical trials, the GRADE 

framework adapted by the COSMIN group was used.
38

 Under this procedure, the 

possible overall rating for a measurement property is ‘positive’, ‘negative’, 

‘conflicting’ or ‘unknown’, accompanied by levels of evidence (‘strong’, ‘moderate’ 

or ‘limited’) (See Appendix 4). Three steps were taken to obtain the overall rating for 

a measurement property. First, the methodological quality of a study on each 

measurement property was assessed using the COSMIN checklist. Measurement 

properties from ‘poor’ methodological quality studies did not contribute to ‘the best 

evidence synthesis’. Second, the quality of each measurement property of an 

instrument was evaluated using Terwee’s quality criteria.
35

 Third, the rating results of 

measurement properties in different studies on the same instrument were examined 

whether consistent or not. This best evidence synthesis was performed by one author 

(GS) and then checked by a second author (TS). 

Patient and Public Involvement 
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Children and adolescents were not involved in setting the research question, the 

outcome measures, or the design or implementation of this study.  

Results  

The initial search identified 2790 studies. After duplicates and initial title/abstract 

screening, 361full-text articles were identified and obtained. As per the eligibility 

criteria, 29 studies were included,
39-53

 yielding 29 unique health literacy instruments 

used in children and adolescents (See Figure 1).  

Characteristics of included studies 

Of the 29 studies identified, 25 were published between 2010 and 2017 (See Table 1). 

Most included studies were conducted in Western countries (n=20), with eleven 

studies carried out in the USA. The target population (aged 7 to 25) could be roughly 

classified into three subgroups: children aged 7 to 12 (n=5), adolescents aged 13 to 17 

(n=20) and young adults aged 18 to 25 (n=4). Schools (n=17) were the most common 

recruitment settings, compared to clinical settings (n=8) and communities (n=4). 
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Table 1. Characteristics of included studies  

Study 

no 

Author (Year) Country Target population Health literacy 

instrument 

Sample size  

(% male) 

Sampling method Recruitment setting 

1 Davis et al.
41

 

(2006)  

USA Adolescents aged 10-19 years 

(mean age=14.8±1.9) 

REALM-Teen 1533 (47.4) na  Middle schools, high 

schools, paediatric 

primary care clinic 

and summer programs 

2 Norman and 

Skinner43 (2006) 

Canada Adolescents aged 13-21 years  

(mean age=14.95±1.24) 

eHEALS 664 (55.7) Sampling from one arm of a 

randomized controlled trial 

Secondary schools 

3 Chisolm and 

Buchanan
48

 

(2007)  

USA Young people aged 13-17 

years (mean age=14.7) 

TOFHLA 50 (48.0) na Children’s hospital 

4 Steckelberg et 

al.
47

 (2009)  

Germany Students in Grade 10-11 and 

university 

CHC Test Sample 1: 322 

(36.6) 

Sample 2: 107 

(32.7) 

na Secondary schools, 

university 

5 Schmidt et al.46 

(2010)  

Germany Children aged 9-13 years  

(mean age=10.4) 

HKACSS 852 (52.9) na Primary school 

6 Wu et al.40 (2010)  Canada Students in Grade 8-12 HLAB 275 (48.0) Convenience sampling Secondary schools 

7 Levin-Zamir et 

al.
49

 (2011)  

Israel Adolescents in Grade 7, 9, 11 

(approximately age 13, 15 and 

17) 

MHL 1316 (52.0) Probability sampling and 

random cluster sampling 

Public schools 

8 Chang et al.51 

(2012)  

Taiwan Students in high school 

 (mean age=16.01±1.02) 

c-sTOFHLAd 300 (52.6) Multiple-stage stratified 

random sampling 

High schools 

9 Hoffman et al.
50

 

(2013)  

USA Youth aged 14-19 years (mean 

age=17) 

REALM-Teen; 

NVS; s-

TOFHLA 

229 (61.6) na Private high school 

10 Massey et al.
44

 

(2013)  

USA Adolescents aged 13-17 years 

(mean age=14.8) 

MMAHL 1208 (37.6) Sampling from a large health 

insurance network 

Publicly health 

insurance network 

11 Mulvaney et al.53 

(2013)  

USA Adolescents aged 12-17 years 

(Sample 1: mean age=13.92; 

Sample 2: mean age=15.10)  

DNT-39 and 

DNT-14 

Sample 1: 61 

(52.5) 

Sample 2: 72 

(55.6) 

na Diabetes clinics  
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Study 

no 

Author (Year) Country Target population Health literacy 

instrument 

Sample size  

(% male) 

Sampling method Recruitment setting 

12 Abel et al.
45

 

(2014)  

Switzerland Young adults aged 18-25 years 

(male mean age: 19.6; female 

mean age=18.8) 

HLAT-8 7428 (95.5) Sampling from compulsory 

military service for males and 

two-stage random sampling 

for females 

Compulsory military 

service, communities 

13 Driessnack et al.
54 

(2014)  

USA Children aged 7-12 years NVS 47 (53.0) Convenience sampling The science centre 

14 Harper42 (2014)  New 

Zealand 

Students aged 18-24 years  HLAT-51 144 (41.0) Purposeful sampling College  

15 Warsh et al.
39

 

(2014)  

USA Children aged 7-17 years 

 (median age=11) 

NVS 97 (46.0) Convenience sampling  Paediatric clinics 

16 Liu et al.55 (2014) Taiwan Children in grade six CHLT 162609 (51.1) National sampling  Primary schools 

17 Ueno et al.
56

 

(2014) 

Japan  Students in high school Grade 

1 (age range: 15-16 years)  

VOHL 162 (46.3) Convenience sampling  A senior high school 

18 Manganello et 

al.57 (2015)  

USA Youth aged 12-19 years (mean 

age=15.6) 

HAS-A 272 (37.0) Convenience sampling  A paediatric clinic and 

the community 

19 Naigaga et al.
58

 

(2015)  

Uganda  Pregnant adolescents aged 15-

19 years  

MaHeLi 384 (0) Random sampling Health centres  

20 de Jesus Loureiro 

et al.59 (2015) 

Portugal Adolescents and young people 

aged 14-24 years (mean 

age=16.75±1.62) 

QuALiSMental 4938 (43.3) Multi-stage cluster random 

sampling  

Schools  

21 McDonald et al.
60 

(2016) 

Australia Adolescents and young adults 

diagnosed with cancer (age 

range: 12-24 years)  

FCCHL-AYAC 105 (33.3) Sampling from a support 

organisation 

An organisation for 

young people living 

with cancer 

22 Smith et al.
61

 

(2016) 

USA Deaf/hard-of hearing and 

hearing adolescents in high 

school (mean age=17.0±0.84 

and 15.8±1.1) 

ICHL Sample 1: 154 

(53.2) 

Sample 2: 89 

(33.0) 

Convenience sampling  Medical centre 

summer programs  

23 Ghanbari et al.
62

 

(2016)  

Iran Adolescents aged 15-18 years 

(mean age=16.2±1.03) 

HELMA 582 (48.8) Multi-stage sampling  High schools 

24 Paakkari et al.
63

 

(2016)  

Finland Pupils (7
th

 graders aged 13 

years: n=1918; 9th graders 

aged 15 years: n=1935) 

HLSAC 3853 (na) Cluster sampling  Secondary schools 

25 Manganello et USA Adolescents aged 14-19 years REALM-TeenS 174 (na) na Adolescent medicine 
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Study 

no 

Author (Year) Country Target population Health literacy 

instrument 

Sample size  

(% male) 

Sampling method Recruitment setting 

al.
64

 (2017) (mean age=16.6) clinics 

26 Tsubakita et al.
65

 

(2017) 

Japan  Young adults aged 18-26 years 

(mean age=19.65±1.34) 

funHLS-YA 1751 (76.8) Convenience sampling A private university 

27 Intarakamhang et 

al.
66

 (2017) 

Thailand  Overweight children aged 9-

14 years  

HLS-TCO 2000 (na) Quota-stratified random 

sampling 

Schools  

28 Bradley-Klug et 

al.67 (2017) 

USA Youth and young adults with 

chronic health conditions aged 

13-21 years (mean age=17.6) 

HLRS-Y  204 (24.3) National sampling  Community-based 

agencies and social 

media outlets 

29 Quemelo et al.
68

 

(2017) 

Brazil  University students (mean 

age=22.7±5.3) 

p_HLAT-8 472 (33.9) na A university 

Note: na, no information available. CHC Test, Critical Health Competence Test; CHLT, Child Health Literacy Test; c-sTOFHLAd, Chinese version of short-form Test of Functional Health 

Literacy in Adolescents; DNT, Diabetes Numeracy Test; eHEALS, eHealth Literacy Scale; FCCHL-AYAC, Functional, Communicative, and Critical Health Literacy-Adolescents and Young 

Adults Cancer; funHLS-YA, Functional Health Literacy Scale for Young Adults; HAS-A, Health Literacy Assessment Scale for Adolescents; HELMA, Health Literacy Measure for 

Adolescents; HKACSS, Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, 8-item Health Literacy Assessment Tool; 

HLAT-51, 51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, Health Literacy for School-aged Children; HLS-TCO, Health 

Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; MaHeLi, Maternal Health Literacy; MHL, Media Health Literacy; MMAHL, Multidimensional 

Measure of Adolescent Health Literacy; NVS, Newest Vital Sign; p_HLAT-8, Portuguese version of the 8-item Health Literacy Assessment Tool; QuALiSMental, Questionnaire for Assessment 

of Mental Health Literacy; REALM-Teen, Rapid Estimate of Adolescent Literacy in Medicine; REALM-TeenS, Rapid Estimate of Adolescent Literacy in Medicine Short Form; s-TOFHLA, 

short-form Test of Functional Health Literacy in Adults; TOFHLA, Test of Functional Health Literacy in Adults; VOHL, Visual Oral Health Literacy. 
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General characteristics of included instruments 

Compared to previous systematic reviews,
10 11 13

 this review identified 19 additional 

new health literacy instruments (eHEALS, s-TOFHLA, DNT-39, DNT-14, HLAT-51, 

HLAT-8, CHLT, VOHL, HAS-A, QuALiSMental, FCCHL-AYAC, ICHL, HELMA, 

HLSAC, REALM-TeenS, funHLS-YA, HLS-TCO, HLRS-Y and p_HLAT-8). The 29 

health literacy instruments were classified into three groups based on whether the 

instrument was developed bespoke for the study or not (See Table 2).
10

 The three 

groups were: (1) newly-developed instruments for childhood, adolescent and youth 

health literacy (n=20);
40-47 49 50 55-58 61-63 65-67

 (2) adapted instruments that were based 

on previous instruments for adult/adolescent health literacy (n=6);
51 53 59 60 64 68

 and (3) 

original instruments that were developed for adult health literacy (n=3).
39 48 50 52

  

Health literacy domains and components  

Next, Nutbeam’s three-domain health literacy model
17

 was used to classify the 29 

instruments according to which of the commonly-used components of health literacy 

were included. Results showed that ten instruments measured only functional health 

literacy
39 41 48 50-53 56 64 65

 and one instrument measured only critical health literacy.
47

 

There was one instrument measuring functional and interactive health literacy
46

, one 

measuring functional and critical health literacy
40

, and one measuring interactive and 

critical health literacy.
61

 Fifteen instruments measured health literacy by all three 

domains (functional, interactive and critical).
42-45 49 55 57-60 62 63 66-68

 

Consideration of participants’ characteristics  

As per Forrest et al.’s 4D model,
14 15

 the 29 included instruments were examined for 

whether participant characteristics were considered when developing a new 

instrument or validating an existing instrument. Results showed most of the health 

literacy instruments considered developmental change, dependency and demographic 

patterns. In contrast, only seven instruments considered differential epidemiology.
53 58 

60 61 66 67
 

Health topics, contents and readability levels 
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Health literacy instruments for children and adolescents covered a range of health 

topics such as nutrition and sexual health. Most instruments (n=26) measured health 

literacy in healthcare settings or health promotion contexts (e.g. general health topics, 

oral health, or mental health), while only three instruments measured health literacy in 

the specific context of eHealth or media health.
42 43 49

 In relation to the readability of 

tested materials, only eight health literacy instruments reported their readability levels, 

ranging from 2th to 19.5th grade.  

Burden and forms of administration 

The time to administer was reported in seven instruments, ranging from 3 to 90 

minutes. There were three forms of administration: self-administered instruments 

(n=19), interviewer-administered instruments (n=9), and video-assisted, interviewer-

administered instruments (n=1). Regarding the method of assessment, fifteen 

instruments were performance-based, eleven instruments were self-report, and three 

included both performance-based and self-report items. 
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Table 2. General and important characteristics of included instruments used in children and adolescents  

No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

1 NVS
50 54

 
39

  

 

Functional HL 

1. Reading comprehension 

(2) 

2. Numeracy (4) 

Demographic patterns 

 

Nutrition-related information 

about the label of an ice 

cream container (na) 

Open-

ended  

Score range: 0-6; 

Ordinal category: 0-

1: high likelihood of 

limited literacy; 2-3: 

possibility of limited 

literacy; 4-6: 

adequate literacy 

No longer 

than 3 

minutes 

Interviewer-

administered & 

Performance-

based 

2 TOFHLA
48

 Functional HL 

1. Reading comprehension 

(50) 

2. Numeracy (17)  

Developmental change 

Demographic patterns 

 

Instruction for preparation 

for an upper gastrointestinal 

series
 
(4.3 grade), a standard 

informed consent form (10.4 

grade), patients’ rights and 

responsibilities section of a 

Medicaid application form 

(19.5 grade), actual hospital 

forms & labelled 

prescription vials (9.4 grade) 

4 

response 

options  

Score range: 0-100; 

Ordinal category: 0-

59: inadequate health 

literacy; 60-74: 

marginal health 

literacy; 75-100: 

adequate health 

literacy 

12.9 

minutes 

(8.9-17.3 

minutes) 

Interviewer-

administered & 

Performance-

based 

3 s-TOFHLA
50

 Functional HL 

1. Reading comprehension 

(36) 

Demographic patterns Instruction for preparation 

for an upper gastrointestinal 

series (4
th

 grade), patients’ 

rights and responsibilities 

section of a Medicaid 

application form (10th grade) 

4 

response 

options 

Score range: 0-36; 

Ordinal category: 0-

16: inadequate 

literacy; 17-22: 

marginal literacy; 23-

36: adequate literacy 

na Interviewer-

administered & 

Performance-

based 

4 c-sTOFHLAd
51

 Functional HL 

1. Reading comprehension 

(36) 

Developmental change 

Demographic patterns 

Instruction for preparation 

for an upper gastrointestinal 

series (4
th

 grade), patients’ 

rights and responsibilities 

section of a Medicaid 

application form (10
th

 grade) 

4 

response 

options 

Score range: 0-36; 

Ordinal category: 0-

16: inadequate 

literacy; 17-22: 

marginal literacy; 23-

36: adequate literacy 

20-minute 

class 

period 

Self-

administered & 

Performance-

based 

5 REALM-Teen
41 

50 
Functional HL 

1. Reading recognition 

(66) 

Developmental change 

Demographic patterns 

66 health-related words such 

as weight, prescription and 

tetanus (6
th

 grade) 

Open-

ended 

Score range: 0-66; 

Ordinal category: 0-

37: ≤ 3
rd

; 38-47: 4
th

-

2-3 

minutes 

Interviewer-

administered & 

Performance-
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

5
th

; 48-58: 6
th

-7
th

; 59-

62: 8
th

-9
th

; 63-66: ≥ 

10
th

  

based 

6 HLAB40 Functional and critical HL 

1. Understanding health 

information (30) 

2. Evaluating health 

information (17) 

Developmental change 

Demographic patterns 

A range of topics such as 

nutrition and sexual health 

(pilot-tested) 

Open-

ended 

Score range: 0-107; 

Continuous score 

 

Two 

regular 

classroom 

sessions 

Self-

Administered & 

Performance-

based  

7 MMAHL
44

 Functional, interactive and 

critical HL 

1. Patient-provider 

encounter (4) 

2. Interaction with the 

health care system (5) 

3. Rights and 

responsibilities (7) 

4. Confidence in using 

health information from 

personal source (3) 

5. Confidence in using 

health information from 

media source (3) 

6. Health information 

seeking competency 

using the Internet (2) 

Developmental change 

Demographic patterns 

Dependency 

 

Experiences of how to 

access, navigate and manage 

one’s health care and 

preventive health needs (6th 

grade) 

5-point 

Likert 

scale 

Score range: na; 

Continuous score  

na Self-

administered & 

Self-reported  

8 MHL
49

 Functional, interactive and 

critical HL 
1. Content identification 

(6) 

2. Perceived influence on 

behaviour (6) 

3. Critical analysis and 

intended (6) 

Dependency 

Demographic patterns 

Nutrition/dieting, physical 

activity, body image, sexual 

activity, cigarette smoking, 

alcohol consumption, violent 

behaviour, safety habits 

and/or friendship and family 

connectedness (pilot-tested) 

Open-

ended & 

multiple 

choice 

Score range: 0-24; 

Continuous score 

na Video-assisted 

interviewer-

administered & 

Performance-

based 
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

4. Action/reaction (6) 

9 DNT-39
53

 Functional health literacy 

1. Health numeracy (39) 

Differential epidemiology 

Demographic patterns 

Nutrition, exercise, blood 

glucose monitoring and 

insulin administration (na) 

Open-

ended 

Score range: 0-100; 

Continuous score 

na Interviewer-

administered & 

Performance-

based 

10 DNT-14
53

 Functional health literacy 
1. Health numeracy (14) 

Differential epidemiology 

Demographic patterns 

Nutrition, exercise, blood 

glucose monitoring and 

insulin administration (na) 

Open-

ended 

Score range: 0-100; 

Continuous score 

na Interviewer-

administered & 

Performance-

based 

11 eHEALS
43

 Functional, interactive and 

critical HL 
1. Accessing health 

information (4) 

2. Evaluating health 

information (2) 

3. Applying health 

information (2) 

Developmental change 

Dependency 

Demographic patterns 

General health topics about 

online health information 

(pilot-tested) 

5-point 

Likert 

scale 

Score range: na; 

Continuous score 

na Self-

Administered & 

Self-reported  

12 CHC Test
47

 Critical HL 
1. Understanding medical 

concepts (15) 

2. Searching literature 

skills (22) 

3. Basic statistics (18) 

4. Design of experiments 

and sampling (17) 

Developmental change 

Demographic patterns 

Echinacea and common cold, 

magnetic resonance imaging 

in knee injuries, treatment of 

acne, breast cancer screening 

(pilot-tested) 

Open-

ended & 

multiple 

choice 

na Less than 

90 minutes 

Interviewer-

administered & 

Performance-

based 

13 HKACSS
46

 Functional and interactive 

HL 
1. Health knowledge (3) 

2. Health attitudes (4) 

3. Health communication 

(3) 

4. Self-efficacy (3) 

Developmental change 

Dependency 

Demographic patterns 

Physical activities, nutrition, 

smoking, vaccination, tooth 

health and general health 

(na) 

2 

response 

options; 

5-point 

Likert 

scale; 4-

point 

Likert 

Score range: na; 

Continuous score 

na Self-

Administered & 

Performance-

based & Self-

reported 
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

scale 

14 HLAT-51
42

 Functional, interactive and 

critical HL 
1. Comprehension skill 

(20) 

2. Health numeracy (11) 

3. Media literacy (8) 

4. Digital literacy (12) 

Developmental change 

Dependency 

Demographic patterns 

Health topics such as gout 

and uric acid, high 

cholesterol and triglyceride 

levels, health-information-

seeking skills (na) 

Yes/no; 

multiple 

choice 

na 30-45 

minutes 

Self-

administered & 

Performance-

based & Self-

reported 

15 HLAT-8
45

 Functional, interactive and 

critical HL 
1. Understanding health 

information (2) 

2. Finding health 

information (2) 

3. Interactive health 

literacy (2) 

4. Critical health literacy 

(2) 

Dependency 

Demographic patterns 

General health topics in 

people’s daily life (na) 

5-point 

Likert 

scale; 4-

point 

Likert 

scale 

Score range: 0-37; 

Continuous score 

 

na Self-

administered & 

Self-reported  

16 CHLT
55

 Functional, interactive and 

critical HL 

1. Health knowledge (11) 

2. Health attitude (16) 

3. Health skills (5) 

Developmental change 

Dependency 

Demographic patterns 

Personal hygiene, growth 

and aging, sexual education 

and mental health, healthy 

eating, safety and first aid, 

medicine safety, substance 

abuse prevention, health 

promotion and disease 

prevention, consumer health, 

health and environment 

(pilot-tested) 

Multiple 

choice 

Score range: 0-32; 

Continuous score 

na Self-

administered & 

Performance-

based  

17 VOHL
56

 Functional HL 

1. Health knowledge (2) 

Developmental change 

 

Oral health for tooth & 

gingiva (na) 

Visual 

drawing 

Score range: 0-6; 

Continuous score 

na Self-

administered & 

Performance-

based  

18 HAS-A
57

 Functional, interactive and Developmental change General health topics in daily 5-point Score range: 0-24 na Self-
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

critical HL 

1. Understanding health 

information (6) 

2. Communication health 

information (5) 

3. Confusion about health 

information (4) 

Demographic patterns 

Dependency 

 

life (pilot-tested) Likert 

scale 

(understanding), 0-20 

(communication), 0-

16 (confusion); 

Continuous score 

administered & 

Self-reported  

19 MaHeLi
58 Functional, interactive and 

critical HL 

1. Health seeking-

behaviour (1) 

2. Competence and coping 

skills (6) 

3.  Appraisal of health 

information (5) 

Developmental change 

Demographic patterns 

Dependency 

Differential epidemiology 

 

General health and maternal 

health topics (na) 

6-point 

Likert 

scale 

na na Interviewer-

administered & 

Self-reported  

20 QuALiSMental
59

 Functional, interactive and 

critical HL 

1. Recognition disorders 

(14) 

2. Knowledge about the 

professionals and 

treatments available 

(16) 

3. Knowledge of the 

effectiveness of self-

help strategies (12) 

4. Knowledge and skills 

needed to provide 

support and first aid to 

others (10) 

5. Knowledge of how to 

prevent mental 

disorders (8) 

Developmental change 

Demographic patterns 

Dependency 

 

Mental health vignettes (na) Yes/no; 

Multiple 

choice 

na 40-50 

minutes 

Self-

administered & 

Performance-

based  
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

21 FCCHL-AYA
60

 Functional, interactive and 

critical HL 

1. Functional HL (6) 

2. Communicative HL(3) 

3. Critical HL (4)  

Developmental change 

Dependency 

Differential epidemiology 

Health topics regarding 

cancer in daily life (2
nd

 

grade) 

4-point 

Likert 

scale 

Score range: 13-52; 

Continuous score 

na Self-

administered & 

Self-reported  

22 ICHL
61

 Interactive and critical HL 

1. Interactive HL (2) 

2. Critical HL (7) 

Developmental change 

Demographic patterns 

Dependency 

Differential epidemiology 

General health topics in daily 

life (pilot-tested) 

5-point 

Likert 

scale 

na 40-55 

minutes 

(together 

with other 

measures) 

Self-

administered & 

Self-reported  

23 HELMA
62

 Functional, interactive and 

critical HL 

1. Access (5) 

2. Reading (5) 

3. Understanding (10)  

4. Appraise (5) 

5. Use (4) 

6. Communication (8) 

7. Self-efficacy (4) 

8. Numeracy (3) 

Developmental change 

Dependency 

 

General health topics in daily 

life (pilot-tested) 

5-point 

Likert 

scale 

Score range: 0-100; 

Ordinal category: 0-

50: inadequate; 50.1-

66: problematic; 

66.1-84: sufficient; 

84.1-100: excellent 

15 minutes  Self-

administered & 

Self-reported  

24 HLSAC
63

  Functional, interactive and 

critical HL 

1. Theoretical knowledge 

(2) 

2. Practical knowledge (2) 

3. Individual critical 

thinking (2) 

4. Self-awareness (2) 

5. Citizenship (2) 

Developmental change 

Dependency 

 

General health topics in daily 

life (7
th

 grade) 

4-point 

Likert 

scale 

na 45 minutes 

(together 

with the 

HBSC 

survey)  

Self-

administered & 

Self-reported  

25 REALM-

TeenS
64

 
Functional HL 

1. Reading recognition 

(10) 

Developmental change 

Demographic patterns 

10 health-related words such 

as diabetes (6
th

 grade) 

Open-

ended 

Score range: 0-10; 

Ordinal category: 0-

2: ≤ 3rd; 3-4: 4th-5th; 

5-6: 6
th

-7
th

; 7-8: 8
th

-

13.6 

seconds 

(range: 

7.8-23.0) 

Interviewer-

administered & 

Performance-

based 
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

9
th

; 9-10: ≥ 10
th

  

26 funHLS-YA
65

 Functional HL 

1. Word recognition and 

comprehension (19) 

Developmental change 

 

Diseases and symptoms, 

nutrition and diet, biology of 

the human body (na) 

Multiple 

choice 

Score range: na; 

Continuous score 

5 minutes Self-

administered & 

Performance-

based  

27 HLS-TCO
66

 Functional, interactive and 

critical HL 

1. Health knowledge and 

understanding (10) 

2. Accessing information 

and services (5) 

3. Communicating skills 

(6) 

4. Managing health 

conditions (5) 

5. Media literacy (5) 

6. Making decisions (4) 

Developmental change 

Demographic patterns 

Dependency 

Differential epidemiology 

Health information for 

obesity preventive 

behaviours (pilot-tested) 

Multiple 

choice; 

Likert 

scale 

Score range: 0-135; 

Ordinal category: 

low: <21 for FHL, 

<33 for IHL, <27 for 

CHL; fair: 21-27.99 

for FHL, 33-43.99 

for IHL, 27-35.99 for 

CHL; high: 28-35 for 

FHL, 44-54.9 for 

IHL, 36-45 for CHL 

na Self-

administered & 

Performance-

based & Self-

reported 

28 HLRS-Y
67

 Functional, interactive and 

critical HL 

1. Knowledge (10) 

2. Self-advocacy/support 

(14) 

3. Resiliency (13) 

Developmental change 

Demographic patterns 

Differential epidemiology 

Health information about 

chronic health conditions 

(pilot-tested) 

4-point 

Likert 

scale 

Score range: na; 

Continuous score 

15-20 

minutes 

Self-

administered & 

Self-reported  

29 p_HLAT-868  Functional, interactive and 

critical HL 

1. Understanding health 

information (2) 

2. Searching health 

information (2) 

3. Communicating health 

information (2) 

Appraising health 

information (2) 

Dependency 

 

General health topics in daily 

life (pilot-tested)  

5-point 

Likert 

scale; 4-

point 

Likert 

scale 

Score range: 0-37; 

Continuous score 

 

na Self-

administered & 

Self-reported  
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Note: na, no information available. CHC Test, Critical Health Competence Test; CHLT, Child Health Literacy Test; c-sTOFHLAd, Chinese version of short-form Test of Functional Health 

Literacy in Adolescents; DNT, Diabetes Numeracy Test; eHEALS, eHealth Literacy Scale; FCCHL-AYAC, Functional, Communicative, and Critical Health Literacy-Adolescents and Young 

Adults Cancer; funHLS-YA, Functional Health Literacy Scale for Young Adults; HAS-A, Health Literacy Assessment Scale for Adolescents; HBSC, Health Behaviour in School-aged Children; 

HELMA, Health Literacy Measure for Adolescents; HKACSS, Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HL, Health Literacy; HLAB, Health Literacy Assessment 

Booklet; HLAT-8, 8-item Health Literacy Assessment Tool; HLAT-51, 51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, 

Health Literacy for School-aged Children; HLS-TCO, Health Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; MaHeLi, Maternal Health Literacy; 

MHL, Media Health Literacy; MMAHL, Multidimensional Measure of Adolescent Health Literacy; NVS, Newest Vital Sign; p_HLAT-8, Portuguese version of the 8-item Health Literacy 

Assessment Tool; QuALiSMental, Questionnaire for Assessment of Mental Health Literacy; REALM-Teen, Rapid Estimate of Adolescent Literacy in Medicine; REALM-TeenS, Rapid Estimate 

of Adolescent Literacy in Medicine Short Form; s-TOFHLA, short-form Test of Functional Health Literacy in Adults; TOFHLA, Test of Functional Health Literacy in Adults; VOHL, Visual 

Oral Health Literacy. 
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Evaluation of methodological quality of included studies 

According to the COSMIN checklist, the methodological quality of each instrument 

as assessed by each study is presented in Table 3. Almost all studies (n=28) examined 

content validity, 24 studies assessed internal consistency and hypotheses testing, 17 

studies examined structural validity, eight studies assessed test-retest/inter-rater 

reliability, two studies assessed cross-cultural validity and only one study assessed 

responsiveness. 

Evaluation of instruments’ measurement properties  

After the methodological quality assessment of included studies, measurement 

properties of each health literacy instrument were examined according to Terwee’s 

quality criteria (See Appendix 5).
35

 The rating results of measurement properties of 

each instrument are summarised in Table 4.  

The synthesised evidence for the overall rating of measurement 

properties  

Finally, a synthesis was conducted for the overall rating of measurement properties 

for each instrument according to ‘the best evidence synthesis’ guidelines 

recommended by the COSMIN checklist developer group.
32

 This synthesis result was 

derived from information presented in Table 3 and Table 4. The overall rating of 

each measurement property for each health literacy instrument is presented in Table 

5. In summary, most information (62.9%, 146/232) on measurement properties was 

unknown due to either poor methodological quality of studies or a lack of information 

on reporting or assessment.  
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Table 3. Methodological quality of each study for each measurement property according to the COSMIN checklist  

Health literacy instrument 

 (Author, year) 

Internal 

consistency 

Reliability Measurement 

error 

Content 

validity 

Construct validity Responsive

-ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

NVS (Hoffman et al., 2013) 
50

 Poor na na Poor na Fair  na na 

NVS (Driessnack et al., 2014) 54 Poor na na Poor na Poor na na 

NVS (Warsh et al., 2014) 
39

 na na na Poor  na Fair na na 

TOFHLA (Chisolm and Buchanan, 

2007) 
48

 

na na na Poor  na Fair  na na 

s-TOFHLA (Hoffman et al., 2013) 
50

 Poor na na Poor na Fair  na na 

c-sTOFHLAd (Chang et al., 2012) 
51

 Fair  Fair  na Good  Fair  Fair  Fair  na 

REALM-Teen (Davis et al., 2006) 
41

 Poor  Fair  na Good  na Fair  na na 

REALM-Teen (Hoffman et al., 2013) 
50

 

Poor na na Poor na Poor na na 

HLAB (Wu et al., 2010) 
40

 Fair Poor na Good na Fair  na na 

MMAHL (Massey et al., 2013) 
44

 Good  na na Good  Good  na na na 

MHL (Levin-Zamir et al., 2011) 
49

 Poor  na na Good  na Good  na na 

DNT-39 (Mulvaney et al., 2013) 
53

 Fair  na na Poor  na Fair  na na 

DNT-14 (Mulvaney et al., 2013) 
53

 Fair  na na Poor  na Fair  na na 

eHEALS (Norman et al., 2006) 
43

 Fair  Fair  na Good  Fair  Fair  na na 

CHC Test (Steckelberg et al., 2009) 
47

 na Poor na Good  Poor na na na 

HKACSS (Schmidt et al., 2010) 
46

 Excellent  na na Good  na Good  na na 

HLAT-51 (Harper, 2014) 
42

 Poor  na na Good  Poor na na na 

HLAT-8 (Abel et al., 2014) 45 Excellent na na Poor  Excellent Good  na na 

CHLT (Liu et al., 2014) 
55

 Fair  na na Good  Fair  Fair  na na 

VOHL (Ueno et al., 2014) 
56

 na Fair  na na na Fair  na Fair  

HAS-A (Manganello et al. 2015) 57 Fair  na na Good  Fair  Fair  na na 

MaHeLi (Naigaga et al. 2015) 
58

 Fair  na na Poor  Fair  na na na 

QuALiSMental (de Jesus Loureiro et 

al., 2015) 
59

 

Fair  na na Excellent Fair  Fair  na na 

FCCHL-AYAC (McDonald et al., 

2016) 60 

Fair  na na Good  Fair  Fair  na na 
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Health literacy instrument 

 (Author, year) 

Internal 

consistency 

Reliability Measurement 

error 

Content 

validity 

Construct validity Responsive

-ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

ICHL (Smith et al., 2016) 
61

 na na na Good  na Fair  na na 

HELMA (Ghanbari et al., 2016 ) 62 Good  Good  na Good  Good  na na na 

HLSAC (Paakkari et al., 2016) 
63

  Fair  Fair  na Good  Fair  Fair  na na 

REALM-TeenS (Manganello et al., 

2017) 64 

Good  na na Good  na Good  na na 

funHLS-YA (Tsubakita et al., 2017) 
65

 Fair  na na Poor Fair  Fair  na na 

HLS-TCO (Intarakamhang et al., 2017) 
66

 

Fair na na Good  Fair  Fair na na 

HLRS-Y (Bradley-Klug et al., 2017) 
67

  Fair  na na Excellent  Fair  Fair na na 

p_HLAT-8 (Quemelo et al., 2017) 68 Fair  na na Good  Fair  Fair  Fair  na 

Note: na, no information available. CHC Test, Critical Health Competence Test; CHLT, Child Health Literacy Test; c-sTOFHLAd, Chinese version of short-form Test of Functional 

Health Literacy in Adolescents; DNT, Diabetes Numeracy Test; eHEALS, eHealth Literacy Scale; FCCHL-AYAC, Functional, Communicative, and Critical Health Literacy-

Adolescents and Young Adults Cancer; funHLS-YA, Functional Health Literacy Scale for Young Adults; HAS-A, Health Literacy Assessment Scale for Adolescents; HELMA, 

Health Literacy Measure for Adolescents; HKACSS, Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, 8-

item Health Literacy Assessment Tool; HLAT-51, 51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, Health 

Literacy for School-aged Children; HLS-TCO, Health Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; MaHeLi, Maternal Health 

Literacy; MHL, Media Health Literacy; MMAHL, Multidimensional Measure of Adolescent Health Literacy; NVS, Newest Vital Sign; p_HLAT-8, Portuguese version of the 8-item 

Health Literacy Assessment Tool; QuALiSMental, Questionnaire for Assessment of Mental Health Literacy; REALM-Teen, Rapid Estimate of Adolescent Literacy in Medicine; 

REALM-TeenS, Rapid Estimate of Adolescent Literacy in Medicine Short Form; s-TOFHLA, short-form Test of Functional Health Literacy in Adults; TOFHLA, Test of Functional 

Health Literacy in Adults; VOHL, Visual Oral Health Literacy. 
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Table 4. Evaluation of measurement properties for included instruments according to Terwee’s quality criteria  

Health literacy instrument (Author, 

year) 

Internal 

consistency 

Reliability Measurement 

error  

Content 

validity 

Construct validity Responsive-

ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

NVS (Hoffman et al., 2013) 
50

 - na� na� ? na� - na� na�

NVS (Driessnack et al., 2014) 
54

 + na� na� ? na� - na� na�

NVS (Warsh et al., 2014) 39 na na� na� ? na� + na� na�

TOFHLA (Chisolm and Buchanan, 

2007) 
48

 

na� na� na� ? na� - na� na�

s-TOFHLA (Hoffman et al., 2013) 
50

 + na� na� ? na� - na� na�

c-sTOFHLAd (Chang et al., 2012) 
51

 + + na + ? + ? na�

REALM-Teen (Davis et al., 2006) 41 + + na + na + na na 

REALM-Teen (Hoffman et al., 2013) 
50

 + na� na� ? na� - na� na�

HLAB (Wu et al., 2010) 
40

 + + na + na� - na� na�

MMAHL (Massey et al., 2013) 
44

 + na� na� + - na na� na�

MHL (Levin-Zamir et al., 2011) 49 + na� na� + na� + na� na�

DNT-39 (Mulvaney et al., 2013) 
53

 + na� na� ? na� - na� na�

DNT-14 (Mulvaney et al., 2013) 
53

 + na� na� ? na� - na� na�

eHEALS (Norman and Skinner, 2006) 
43

 + - na� + + -� na� na�

CHC Test (Steckelberg et al., 2009) 47 na + na� + + na� na� na�

HKACSS (Schmidt et al., 2010) 
46

 + (HC) - (HA) na� na� + na + na� na�

HLAT-51 (Harper, 2014) 
42

 ? na� na� + ? na na� na�

HLAT-8 (Abel et al., 2014) 45 - na� na� ? + + na� na�

CHLT (Liu et al., 2014) 
55

 + na na + + + na na 

VOHL (Ueno et al., 2014) 
56

 na - (TS) + (GS) na na na - na + 

HAS-A (Manganello et al. 2015) 57 + na na + + - na na 

MaHeLi (Naigaga et al. 2015) 
58

 + na na ? + na na na 

QuALiSMental (de Jesus Loureiro et al., 

2015) 
59

 

- na na + + + na na 

FCCHL-AYAC (McDonald et al., 2016) 
60 

+ (FHL) - (IHL) 

+ (CHL) 
na na + + - na na 

ICHL (Smith et al., 2016) 
61

 na na na + na + na na 

HELMA (Ghanbari et al., 2016 ) 
62

 + + na + + na na na 

HLSAC (Paakkari et al., 2016) 
63

  + + na + - + na na 

REALM-TeenS (Manganello et al., + na na + na + na na 
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Health literacy instrument (Author, 

year) 

Internal 

consistency 

Reliability Measurement 

error  

Content 

validity 

Construct validity Responsive-

ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

2017) 
64

 

funHLS-YA (Tsubakita et al., 2017) 
65

 + na na ? + - na na 

HLS-TCO (Intarakamhang et al., 2017) 
66

 

+ na na + + + na na 

HLRS-Y (Bradley-Klug et al., 2017) 
67

  + na na + + + na na 

p_HLAT-8 (Quemelo et al., 2017) 68 + na na + + - + na 

Note: na, no information available; + positive rating; ? indeterminate rating; - negative rating. CHC Test, Critical Health Competence Test; CHL, Critical Health Literacy; CHLT, 

Child Health Literacy Test; c-sTOFHLAd, Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, Diabetes Numeracy Test; eHEALS, eHealth 

Literacy Scale; FCCHL-AYAC, Functional, Communicative, and Critical Health Literacy-Adolescents and Young Adults Cancer; FHL, Functional Health Literacy; funHLS-YA, 

Functional Health Literacy Scale for Young Adults; GS, Gingiva Score; HA, Health Attitude; HAS-A, Health Literacy Assessment Scale for Adolescents; HC, Health Communication; 

HELMA, Health Literacy Measure for Adolescents; HKACSS, Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; 

HLAT-8, 8-item Health Literacy Assessment Tool; HLAT-51, 51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, 

Health Literacy for School-aged Children; HLS-TCO, Health Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; IHL, Interactive Health 

Literacy; MaHeLi, Maternal Health Literacy; MHL, Media Health Literacy; MMAHL, Multidimensional Measure of Adolescent Health Literacy; NVS, Newest Vital Sign; p_HLAT-

8, Portuguese version of the 8-item Health Literacy Assessment Tool; QuALiSMental, Questionnaire for Assessment of Mental Health Literacy; REALM-Teen, Rapid Estimate of 

Adolescent Literacy in Medicine; REALM-TeenS, Rapid Estimate of Adolescent Literacy in Medicine Short Form; s-TOFHLA, short-form Test of Functional Health Literacy in 

Adults; TOFHLA, Test of Functional Health Literacy in Adults; TS, Tooth Score; VOHL, Visual Oral Health Literacy.
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Table 5. The overall quality of measurement properties for each health literacy instrument used in children and adolescents  

Health literacy 

instrument 

Internal consistency Reliability Measurement 

error 

Content 

validity 

Construct validity Responsive-

ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

NVS 
50 54

 
39

 ? na na ? na ± na na 

TOFHLA 
48

 na na na ? na - na na 

s-TOFHLA 50 ? na na ? na - na na 

c-sTOFHLAd 
51

 + + na ++ ? + ? na 

REALM-Teen 
41 50

 ? + na ++ na + na na 

HLAB 
40

 + ? na ++ na - na na 

MMAHL 44 ++ na na ++ -- na na na 

MHL 
49

 ? na na ++ na ++ na na 

DNT-39 
53

 + na na ? na - na na 

DNT-14 
53

 + na na ? na - na na 

eHEALS 43 + - na ++ + - na na 

CHC Test 
47

 na ? na ++ ? na na na 

HKACSS 
46

 +++ (HC) --- (HA) na na ++ na ++ na na 

HLAT-51 
42

 ? na na ++ ? na na na 

HLAT-8 45 --- na na ? +++ ++ na na 

CHLT 
55

 + na na ++ + + na na 

VOHL 
56

 na - (TS) + (GS) na na na - na + 

HAS-A 
57

 + na na ++ + - na na 

MaHeLi 58 + na na ? + na na na 

QuALiSMental 
59

 - na na +++ + + na na 

FCCHL-AYAC 
60

 + (FHL) - (IHL) + (CHL) na na ++ + - na na 

ICHL 
61

 na na na ++ na + na na 

HELMA 62 ++ ++ na ++ ++ na na na 

HLSAC 
63

  + + na ++ - + na na 

REALM-TeenS 
64

 ++ na na ++ na ++ na na 

funHLS-YA 
65

 + na na ? + - na na 

HLS-TCO 66  + na na ++ + + na na 

HLRS-Y 
67

 + na na +++ + + na na 

p_HLAT-8 
68

  + na na ++ + - + na 

Note: na, no information available; +++ or --- strong evidence and positive/negative result; ++ or -- moderate evidence and positive/negative result; + or - limited evidence and positive/negative 
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result; ± conflicting evidence; ? unknown, due to poor methodological quality or indeterminate rating of a measurement property. CHC Test, Critical Health Competence Test; CHL, Critical 

Health Literacy; CHLT, Child Health Literacy Test; c-sTOFHLAd, Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, Diabetes Numeracy Test; eHEALS, 

eHealth Literacy Scale; FCCHL-AYAC, Functional, Communicative, and Critical Health Literacy-Adolescents and Young Adults Cancer; FHL, Functional Health Literacy; funHLS-YA, 

Functional Health Literacy Scale for Young Adults; GS, Gingiva Score; HA, Health Attitude; HAS-A, Health Literacy Assessment Scale for Adolescents; HC, Health Communication; HELMA, 

Health Literacy Measure for Adolescents; HKACSS, Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, 8-item 

Health Literacy Assessment Tool; HLAT-51, 51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, Health Literacy for School-

aged Children; HLS-TCO, Health Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; IHL, Interactive Health Literacy; MaHeLi, Maternal Health 

Literacy; MHL, Media Health Literacy; MMAHL, Multidimensional Measure of Adolescent Health Literacy; NVS, Newest Vital Sign; p_HLAT-8, Portuguese version of the 8-item Health 

Literacy Assessment Tool; QuALiSMental, Questionnaire for Assessment of Mental Health Literacy; REALM-Teen, Rapid Estimate of Adolescent Literacy in Medicine; REALM-TeenS, Rapid 

Estimate of Adolescent Literacy in Medicine Short Form; s-TOFHLA, short-form Test of Functional Health Literacy in Adults; TOFHLA, Test of Functional Health Literacy in Adults; TS, 

Tooth Score; VOHL, Visual Oral Health Literacy. 
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Discussion  

Summary of main results 

This study identified and examined 29 health literacy instruments used in children and 

adolescents and exemplified the large variety of methods used. It showed that to date, 

only half of included health literacy instruments (15/29) measure all three domains 

(functional, interactive and critical) and that the functional domain is still the focus of 

attention when measuring health literacy in children and adolescents. Additionally, 

researchers mainly focus on participant characteristics of developmental change (of 

cognitive ability), dependency (on parents) and demographic patterns (e.g. 

racial/ethnic backgrounds), and less so on differential epidemiology (of health and 

illness). The methodological quality of included studies as assessed via measurement 

properties varied from poor to excellent. Most information (62.9%) on measurement 

properties was unknown due to either the poor methodological quality of studies or a 

lack of reporting or assessment. It is therefore difficult to draw a robust conclusion 

about which instrument is the best.  

Health literacy measurement in children and adolescents  

This review found that health literacy measurement in children and adolescents tends 

to include Nutbeam’s three-domain health literacy construct (i.e. functional, 

interactive and critical), especially in the past five years. However, almost one third of 

included instruments focused only on the functional domain (n=10). Unlike health 

literacy research for patients in clinics, health literacy research for children and 

adolescents (a comparatively healthy population) should be considered from a health 

promotion perspective,
69

 rather than a health care or disease management perspective. 

Integrating interactive and critical domains into health literacy measurement is 

aligned with the rationale of emphasising empowerment in health promotion for 

children and adolescents.
70

 The focus of health literacy for this population group 

should therefore include all three domains and so there is a need for future research to 

integrate the three domains within health literacy instruments. 
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Similar to previous findings by Ormshaw et al.
10

 and Okan et al.,
13

 this review also 

revealed that childhood and adolescent health literacy measurement varied by its 

dimensions, health topics, forms of administration, and by the level to which 

participant characteristics were considered. There are likely four main reasons for 

these disparities. First, definitions of health literacy were inconsistent. Some 

researchers measured general health literacy,
40 45

 while others measured eHealth 

literacy or media health literacy.
43 49

 Second, researchers had different research 

purposes for their studies. Some researchers used what were originally adult 

instruments to measure adolescent health literacy,
39 48 52

 whereas others developed 

new or adapted instruments.
40-42 53

 Third, the research settings affected the 

measurement process. As clinical settings were busy, short surveys were more 

appropriate than long surveys.
39 41 44

 On the other hand, health literacy in school 

settings was often measured using long and comprehensive surveys.
40 42 47

 Fourth, 

researchers considered different participant characteristics when measuring health 

literacy in children and adolescents. For example, some researchers took 

considerations of students’ cognitive development,
40 41 44 46 51

 some focused on 

adolescents’ resources and environments (e.g. friends and family contexts, eHealth 

contexts, media contexts),
43 45 49

 and others looked at the effect of different cultural 

backgrounds and socio-economic status.
40 41 43 44 46 47 49-52

 Based on Forrest et al.’s 4D 

model,
14 15

 this review showed that most health literacy instruments considered 

participants’ development, dependency and demographic patterns, with only seven 

instruments considering differential epidemiology.
53 58 60 61 66 67

 Although the ‘4D’ 

model cannot be used to reduce the disparities in health literacy measurement, it does 

provide an opportunity to identify gaps in current research and assist researchers to 

consider participants’ characteristics comprehensively in future research. 

The methodological quality of included studies 

This review included a methodological quality assessment of included studies, which 

was absent from previous reviews on this subject.
10 11

 Methodological quality 

assessment is important because strong conclusions about the measurement properties 

of instruments can only be drawn from high-quality studies. In this review, the 

COSMIN checklist was shown to be a useful framework for critically appraising the 

methodological quality of studies via each measurement property. Findings suggested 
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that there was wide variation in the methodological quality of studies for all 

instruments. Poor methodological quality of studies was often seen in the original or 

adapted health literacy instruments (the NVS, the TOFHLA, the s-TOFHLA, the 

DNT-39 and the DNT-14) for two main reasons. The first reason was the vague 

description of the target population involved. This suggested that researchers were 

less likely to consider an instrument’s content validity when using the original, adult 

instrument for children and/or adolescents. Given that children and adolescents have 

less well-developed cognitive abilities, in future it is essential to assess whether all 

items within an instrument are understood. The second reason was a lack of uni-

dimensionality analysis for internal consistency. As explained by the COSMIN 

group,
71

 a set of items can be inter-related and multi-dimensional, whereas uni-

dimensionality is a prerequisite for a clear interpretation of the internal consistency 

statistics (Cronbach’s alpha). Future research on the use of health literacy instruments 

therefore needs to assess and report both internal consistency statistics and uni-

dimensionality analysis (e.g. factor analysis).  

Critical appraisal of measurement properties for included 

instruments 

This review demonstrated that of all instruments reviewed three instruments (the c-

sTOFHLAd, the HELMA and the HLSAC) showed satisfactory evidence about 

internal consistency and test-retest reliability. Based on the synthesised evidence, the 

HELMA showed moderate evidence and positive results of internal consistency 

(α=0.93) and test-retest reliability (intraclass correlation coefficient (ICC)=0.93), 

whereas the HLSAC (α=0.93; standardised stability estimate=0.83) and the c-

sTOFHLAd (α=0.85; ICC=0.95) showed limited evidence and positive results. 

Interestingly, compared to the overall reliability rating of the s-TOFHLA,
50

 the c-

sTOFHLAd showed better results.
72

 The reason for this was probably the different 

methodological quality of the studies that examined the s-TOFHLA and the c-

sTOFHLAd. The c-sTOFHLAd study had fair methodological quality in terms of 

internal consistency and test-retest reliability, whereas the original s-TOFHLA study 

had poor methodological quality for internal consistency and unknown information 

for test-retest reliability. Given the large disparity of rating results between the 
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original and translated instrument, further evidence is needed to confirm whether the 

s-TOFHLA has the same or a different reliability within different cultures, thus 

assisting researchers to understand the generalisability of the s-TOFHLA’s reliability 

results. 

Four instruments were found to show satisfactory evidence about both content 

validity and construct validity (structural validity and hypotheses testing). Construct 

validity is a fundamental aspect of psychometrics and was examined in this review for 

two reasons. First, it enables an instrument to be assessed for the extent to which 

operational variables adequately represent underlying theoretical constructs.
73

 Second, 

the overall rating results of content validity for all included instruments were similar 

(i.e. unknown or moderate/strong evidence and positive result). The only difference 

was that the target population was involved or not. Given that all instruments’ items 

reflected the measured construct, in this review, construct validity was determined to 

be key to examining the overall validity of included instruments. In this context, only 

the HLAT-8 showed strong evidence and positive result for structural validity 

(CFI=0.99; TLI=0.97; RMSEA=0.03; SRMR=0.03) and moderate evidence on 

hypotheses testing (known-group validity results showed differences of health literacy 

by gender, educational status and health valuation). However, in the original paper,
45

 

the HLAT-8 was only tested for its known-group validity, not for convergent validity. 

Examination of convergent validity is important because it assists researchers in 

understanding the extent to which two examined measures’ constructs are 

theoretically and practically related.
74

 Therefore, future research on the convergent 

validity of the HLAT-8 would be beneficial for complementing that which exists for 

its construct validity. 

Similar to a previous study by Jordan et al.,
26

 this review demonstrated that only one 

included study contained evidence of responsiveness. Ueno et al.
56

 developed a visual 

oral health literacy instrument and examined responsiveness by comparing changes in 

health literacy before and after oral health education. Their results showed students’ 

health literacy scores increased significantly after health education. Responsiveness is 

the ability of an instrument to detect change over time in the construct being measured, 

and it is particularly important for longitudinal studies.
31

 However, most studies 

included in this review were cross-sectional studies, and only one study (on the 
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MMAHL
44

) discussed the potential to measure health literacy over time. Studies that 

measure health literacy over time in populations are needed, not only because this is a 

prerequisite for longitudinal studies, but also so that the responsiveness of instruments 

can be monitored and improved.  

Feasibility issues for included instruments 

This review showed that the feasibility aspects of instruments varied markedly. In 

relation to forms of administration, this review identified 19 self-administered 

instruments and 10 interviewer-administered instruments. This suggests that self-

administered instruments are more commonly used in practice than interviewer-

administered instruments. However, both administration modes have limitations. Self-

administered instruments are cost-effective and efficient, but may bring about 

respondent bias, whereas interviewer-administered instruments, while able to ensure 

high response rates, are always resource intensive and expensive to administer.
75

 

Although the literature showed that there was no significant difference in scores 

outcome between these two administration modes,
76 77

 the relevant studies mostly 

concerned health-related quality of life instruments. It is still unknown whether the 

same is true for health literacy instruments. Among children and adolescents, health 

literacy research is more likely to be conducted through large-scale surveys in school 

settings. Therefore, the more cost-effective, self-administered mode seems to have 

great potential for future research. To further support the wide use of self-

administered instruments, there is a need for future research to confirm the same 

effect of administration between self-administered and interviewer-administered 

instruments. 

With regard to the type of assessment method, this review revealed that performance-

based health literacy instruments (n=15) are more preferable than self-report 

instruments (n=11). There might be two reasons for this. First, it is due to participant 

characteristics. Compared with adults, children and adolescents are more dependent 

on their parents for health-related decisions.
15

 Measurement error is more likely to 

occur when children and adolescents answer self-report items.
78

 Therefore, 

performance-based assessment is often selected to avoid such inaccuracy. Second, 

performance-based instruments are objective, whereas self-report instruments are 
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subjective and may bring about over-estimated results.
79

 However, the frequent use of 

performance-based instruments does not mean that they are more appropriate than 

self-report instruments when measuring childhood and adolescent health literacy. 

Compared with performance-based instruments, self-report instruments are always 

time-efficient and help to preserve respondents’ dignity.
21

 The challenge in using self-

report instruments is to consider the readability of tested materials. If children and 

adolescents can understand what a health literacy instrument measures, then they are 

more able to accurately self-assess their own health literacy skills.
70

 The difference 

between self-report and performance-based instruments of health literacy has been 

discussed in the literature,
80

 but the evidence about the difference is still limited due 

to a lack of specifically-designed studies for exploring the difference. Further studies 

are needed to fill this knowledge gap. 

Recommendations for future research 

This review identified 18 instruments (the REALM-Teen, the NVS, the s-TOFHLA, 

the c-sTOFHLAd, the eHEALS, the CHC Test, the HKACSS, the HLAB, the MHL, 

the HLAT-51, the CHLT, the VOHL, the QuALiSMental, the HELMA, the HLSAC, 

the funHLS-YA, the HLS-TCO and the p_HLAT-8) that were used to measure health 

literacy in school settings. Although it is difficult to categorically state which 

instrument is the best, this review provides useful information that will assist 

researchers to identify the most suitable instrument to use when measuring health 

literacy in children and adolescents in school contexts.  

Among the 18 instruments, six tested functional health literacy (the REALM-Teen, 

the NVS, the s-TOFHLA, the c-sTOFHLAd, the VOHL and the funHLS-YA); one 

examined critical health literacy (the CHC Test); one measured functional and 

interactive health literacy (the HKACSS); one examined functional and critical health 

literacy (the HLAB); and nine tested health literacy comprehensively focusing on 

functional, interactive and critical domains (the eHEALS, the MHL, the HLAT-51, 

the CHLT, the QuALiSMental, the HELMA, the HLSAC, the HLS-TCO and the 

p_HLAT-8). However, only one of these three-domain instruments (the HLSAC) was 

considered appropriate for use in schools because of its quick administration, 

satisfactory reliability and one-factor validity. Eight three-domain instruments were 

Page 37 of 82

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020080 on 14 June 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

38 

 

excluded due to the fact that they focused on non-general health literacy (the eHEALS, 

the MHL, the QuALiSMental, the HLS-TCO) or were burdensome to administer (the 

HLAT-51, the HELMA-44) or were not published in English (the CHLT and the 

p_HLAT-8).  

Compared with the HLSAC, the HLAT-8 examines the construct of health literacy via 

three domains rather than one-factor structure, thus enabling a more comprehensive 

examination of the constrcut. Meanwhile, although the p_HLAT-8 (Portuguese 

version) is not available in English, the original HLAT-8 is. After comparing 

measurement domains and measurement perperties, the HLAT-8 was deemed to be 

more suitable for measuring health literacy in school settings for four reasons: (1) it 

measures health literacy in the context of family and friends,
45

 a highly important 

attribute because children and adolescents often need support for health decisions 

from parents and peers;
7 15

 (2) it is a short but comprehensive tool that captures 

Nutbeam’s three-domain nature of health literacy;
17

 (3) it showed satisfactory 

structural validity (RMSEA=0.03; CFI=0.99; TLI=0.97; SRMR=0.03);
45

 and (4) it 

has good feasibility (e.g. the p_HLAT-8 is self-administered and time-efficient) in 

school-based studies. However, there are still two main aspects that need to be 

considered in future. One aspect is its use in the target population. Given the HLAT-8 

has not been tested for children and adolescents under 18, its readability and 

measurement properties need to be evaluated. The other aspect is that its convergent 

validity (the strength of association between two measures of a similar construct, an 

essential part of construct validity) has not been examined. Testing convergent 

validity of the HLAT-8 is important because high convergent validity assists 

researchers to understand the extent to which two examined measures’ constructs are 

theoretically and practically related. 

Limitations  

This review was not without limitation. First, we restricted the search to studies 

aiming to develop or validate a health literacy instrument. Thus we may have missed 

relevant instruments in studies that were not aiming to develop instruments.
81 82

 

Second, although the COSMIN checklist provided us with strong evidence of the 

methodological quality of a study via an assessment of each measurement property, it 
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cannot evaluate a study’s overall methodological quality. Third, criterion validity was 

not examined due to lack of ‘gold standard’ for health literacy measurement. However, 

we examined convergent validity under the domain of ‘hypotheses testing’. This can 

ascertain the validity of newly-developed instruments against existing commonly-

used instruments. Finally, individual subjectivity inevitably played a part in the 

screening, data extraction and synthesis stage of the review. To reduce this 

subjectivity, two authors independently managed the major stages.  

CONCLUSION  

This review updated previous reviews of childhood and adolescent health literacy 

measurement and incorporated a quality assessment framework. It showed that most 

information on measurement properties was unknown due to either the poor 

methodological quality of studies or a lack of assessment and reporting. Rigorous and 

high-quality studies are needed to fill the knowledge gap in relation to health literacy 

measurement in children and adolescents. Although it is challenging to draw a robust 

conclusion about which instrument is the best, this review provides important 

evidence that supports the use of the HLAT-8 to measure childhood and adolescent 

health literacy in future research.  
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FIGURE 

Figure 1. Flowchart of search and selection process according to PRISMA flow 

diagram 
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Appendix 1. A systematic review protocol 

 

Measuring the Quality of Child and Adolescent Health Literacy Instruments: A 

Systematic Review 

6KXDLMXQ�*XR���5HEHFFD�$UPVWURQJ���(OL]DEHWK�:DWHUV���7KLUXQDYXNNDUDVX�6DWKLVK���6KHLNK�0�$OLI���

*HRIIUH\�5�%URZQH���;LDRPLQJ�<X� 

��6FKRRO�RI�3RSXODWLRQ�DQG�*OREDO�+HDOWK��7KH�8QLYHUVLW\�RI�0HOERXUQH��0HOERXUQH��$XVWUDOLD 

��,QVWLWXWH�RI�&KLOG�DQG�$GROHVFHQW�+HDOWK��6FKRRO�RI�3XEOLF�+HDOWK��3HNLQJ�8QLYHUVLW\��%HLMLQJ��&KLQD 

* Corresponding author email: gshj1986@gmail.com    yxm@bjmu.edu.cn  

Background 

+HDOWK�OLWHUDF\�UHVHDUFK�KDV�EHHQ�D�JURZLQJ�LQWHUHVW�E\�UHVHDUFKHUV�DFURVV�WKH�JOREH��7KH�WHUP�

µKHDOWK� OLWHUDF\¶�ZDV�¿UVW�XVHG� LQ������LQ� WKH�SURFHHGLQJV�RI�D�KHDOWK�HGXFDWLRQ�FRQIHUHQFH�

GLVFXVVLQJ� KHDOWK� HGXFDWLRQ� DV� D� VRFLDO� SROLF\� LVVXH� DIIHFWLQJ� WKH� KHDOWKFDUH� V\VWHP�� PDVV�

FRPPXQLFDWLRQ�DQG�WKH�HGXFDWLRQ�V\VWHP���������+RZHYHU��IHZ�UHIHUHQFHV�ZHUH�IRXQG�UHJDUGLQJ�

KHDOWK� OLWHUDF\� LQ� WKH� OLWHUDWXUH� XQWLO� ����� ����� 6LQFH������� KHDOWK� OLWHUDF\� KDV� EHHQ� EURDGO\�

VWXGLHG�ERWK�LQ�FOLQLFDO�DQG�SXEOLF�KHDOWK�FRQWH[WV��,Q�FOLQLFDO�VHWWLQJV��KHDOWK�OLWHUDF\�LV�W\SLFDOO\�

GHILQHG�DV�µWKH�GHJUHH�WR�ZKLFK�LQGLYLGXDOV�KDYH�WKH�FDSDFLW\�WR�REWDLQ��SURFHVV�DQG�XQGHUVWDQG�

EDVLF� KHDOWK� LQIRUPDWLRQ�DQG� VHUYLFHV� QHHGHG� WR�PDNH� DSSURSULDWH�KHDOWK� GHFLVLRQV¶� E\� WKH�

,QVWLWXWH� RI� 0HGLFLQH� �,20�� LQ� $PHULFD� ����� ,Q� VXFK� FLUFXPVWDQFHV�� KHDOWK� OLWHUDF\� LV� D�

GHULYDWLYH�FRQFHSW�IURP�OLWHUDF\�DQG�QXPHUDF\�VNLOOV��ZKLFK�LV�RIWHQ�XVHG�DV�D�ULVN�IDFWRU�WKDW�

QHHGV� WR� EH� LGHQWLILHG� DQG� DSSURSULDWHO\�PDQDJHG� IRU� SDWLHQWV� DQG� KHDOWK� SURIHVVLRQDOV� �����

$FFRUGLQJO\�� KHDOWK� OLWHUDF\� PHDVXUHPHQW� WRROV� DQG� µVFUHHQLQJ� DLGV¶� IRU� FOLQLFLDQV� DUH�

GHYHORSHG� WR� DVVHVV� SDWLHQW� OLWHUDF\� OHYHOV�� DQG� KHOS� KHDOWK� SURIHVVLRQDOV� WR� WDLORU� KHDOWK�

LQIRUPDWLRQ�IRU�EHWWHU�FRPPXQLFDWLRQ�ZLWK�WKHLU�SDWLHQWV������)URP�WKH�SXEOLF�KHDOWK�SHUVSHFWLYH��

KHDOWK�OLWHUDF\�LV�GHILQHG�DQG�DFFHSWHG�E\�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��DV�µWKH�FRJQLWLYH�

DQG�VRFLDO�VNLOOV�ZKLFK�GHWHUPLQH�WKH�PRWLYDWLRQ�DQG�DELOLW\�RI�LQGLYLGXDOV�WR�JDLQ�DFFHVV�WR��

XQGHUVWDQG�DQG�XVH�LQIRUPDWLRQ�LQ�ZD\V�ZKLFK�SURPRWH�DQG�PDLQWDLQ�JRRG�KHDOWK¶������7KLV�

XQGHUVWDQGLQJ�RI�KHDOWK�OLWHUDF\�LGHQWLILHV�LW�DV�D�EURDG�FRQFHSW��ZKLFK�LV�VHHQ�DV�D�SHUVRQDO�

DVVHW�WR�HQDEOH�LQGLYLGXDOV�WR�WDNH�PRUH�FRQWURO�RYHU�WKHLU�KHDOWK�DQG�GHWHUPLQDQWV�RI�KHDOWK������

:LWK�D�GLIIHUHQW�XQGHUVWDQGLQJ�RI�WKH�FRQFHSW��KHDOWK�OLWHUDF\�PHDVXUHV�YDU\�LQ�D�GLIIHUHQW�ZD\��

$OWKRXJK� KHDOWK� OLWHUDF\� PHDVXUHPHQW� YDULHV� DQG� LV� VWLOO� EHLQJ� GHEDWHG� ���� ������� WKHUH� LV�
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FRQVLVWHQW� HYLGHQFH� VKRZLQJ� KHDOWK� OLWHUDF\� LV� RI� SRWHQWLDO� LPSRUWDQFH� DQG� FRQVLGHUHG� DV� D�

SXEOLF�KHDOWK�JRDO�LQWHUQDWLRQDOO\��$�UHFHQW�:+2�UHSRUW�SRLQWHG�RXW�WKDW�SRRU�KHDOWK�OLWHUDF\�

VNLOOV�ZHUH�DVVRFLDWHG�ZLWK�ULVNLHU�EHKDYLRXUV��SRRUHU�KHDOWK�VWDWXV��OHVV�VHOI�PDQDJHPHQW�DQG�

ORQJHU�KRVSLWDOL]DWLRQ�DQG�PRUH�KHDOWK�FRVWV������� 

%DVHG�RQ�D�SUHOLPLQDU\�VHDUFK�RI�KHDOWK�OLWHUDF\��WKHUH�ZHUH�PRUH�LQWHUHVWV�LQ�VWXGLHV�IRFXVLQJ�

RQ� DGXOW� KHDOWK� OLWHUDF\� WKDQ� DGROHVFHQW� KHDOWK� OLWHUDF\��+RZHYHU�� SUHYLRXV� UHVHDUFK� VWXGLHV�

VXJJHVWHG� WKDW�SRRU�KHDOWK� OLWHUDF\�ZDV�D�SUHYDOHQW�SUREOHP� LQ� DGROHVFHQWV�� ,Q�$XVWUDOLD�� WKH�

�����1DWLRQDO�+HDOWK�/LWHUDF\�6XUYH\�UHSRUWHG�WKDW�������RI�DGROHVFHQWV�DJHG����WR����\HDUV�

ROG�GLG�QRW�DWWDLQ�WKH�PLQLPXP�VNLOOV�UHTXLUHG�WR�GHDO�ZLWK�KHDOWK�LQIRUPDWLRQ�DQG�VHUYLFH�LQ�

HYHU\GD\� OLIH� ������ &RPSDUHG� ZLWK� DGXOW� KHDOWK� OLWHUDF\�� WKHUH� DUH� VHYHUDO� UHDVRQV� IRU� WKH�

SRWHQWLDO� LPSRUWDQFH�RI�DGROHVFHQW�KHDOWK� OLWHUDF\�����DGROHVFHQWV�DUH�IXWXUH�PDLQVWUHDP�DQG�

LQGHSHQGHQW�KHDOWKFDUH�FRQVXPHUV��D�KHDOWK�OLWHUDWH�SHUVRQ�FDQ�FRQWULEXWH�WR�OHVV�KHDOWK�FDUH�

FRVWV��EHWWHU�KHDOWK�VWDWXV�FRPSDUHG�WR�WKDW�LV�QRW�KHDOWK�OLWHUDWH����������DGROHVFHQWV�DUH�DW�D�

FULWLFDO� VWDJH� RI� GHYHORSPHQW� FKDUDFWHULVHG� E\� SK\VLFDO�� HPRWLRQDO� DQG� FRJQLWLYH� FKDQJHV��

DWWHPSWLQJ� WR� SUHSDUH� IRU� LQGHSHQGHQFH� EXW� ODFNLQJ� WKH� DGHTXDWH� DELOLW\� RI� UHDVRQLQJ� DQG�

GHFLVLRQ�PDNLQJ��7KHUHIRUH��LPSURYLQJ�WKHLU�KHDOWK�OLWHUDF\�VNLOOV�FRXOG�VXSSRUW�VRXQG�KHDOWK�

GHFLVLRQV�LQ�IXWXUH��������������ORZ�KHDOWK�OLWHUDF\�KDV�EHHQ�GHPRQVWUDWHG�WR�DVVRFLDWH�ZLWK�KLJK�

OHYHOV� RI� KHDOWK�ULVN� EHKDYLRUV� ����� ���� DQG� ORZ� OHYHOV� RI� KHDOWK�SURPRWLQJ� EHKDYLRUV� IRU�

DGROHVFHQWV� ������ ��� HQKDQFLQJ� KHDOWK� OLWHUDF\� WKURXJK� VFKRRO�EDVHG� LQWHUYHQWLRQV� KDV� JUHDW�

SRWHQWLDO� IRU� LPSURYLQJ� VWXGHQWV¶� DFFHVV� WR� DQG� LQWHUSUHWDWLRQ� RI� KHDOWK� LQIRUPDWLRQ� ������

$GROHVFHQWV� VSHQG�PRVW�RI� WKHLU�GDLO\� WLPH� LQ� VFKRRO��ZKLFK�PHDQV� WKH\�FDQ� UHFHLYH�KHDOWK�

HGXFDWLRQ�DQG�OHDUQ�KRZ�WR�LPSURYH�KHDOWK\�OLIHVW\OHV�DQG�UHODWHG�VNLOOV�WKURXJK�WKLV�VHWWLQJ������

���� 

+HDOWK� OLWHUDF\� LV� PRUH� FKDOOHQJLQJ� WR� XQGHUVWDQG� IRU� DGROHVFHQWV� WKDQ� WKDW� IRU� DGXOWV��

5HVHDUFKHUV�PD\�KDYH�GLIIHUHQW�XQGHUVWDQGLQJV�DQG�XQGHUO\LQJ�FRQVWUXFWV�ZKHQ�XVLQJ�WKH�VDPH�

GHILQLWLRQ��7KDW�LV�ZK\�WKHUH�DUH�VXFK�D�ODUJH�QXPEHU�RI�PHDVXUHPHQW�WRROV�RI�KHDOWK�OLWHUDF\�

FXUUHQWO\� ����� ����� DORQJ� ZLWK� VRPH� QHZO\�GHYHORSHG� KHDOWK� OLWHUDF\� LQVWUXPHQWV� ������

$FFRUGLQJ�WR�0DQFXVR������LW�LV�UHFRPPHQGHG�WR�XVH�VSHFLILF�DVVHVVPHQW�WRROV�IRU�D�VSHFLILF�

DJH�JURXS� LQ�D� VSHFLILF�FRQWH[W��6WXGLHV�PHDVXULQJ�FKLOGKRRG�DQG�DGROHVFHQW�KHDOWK� OLWHUDF\�

KDYH� EHHQ� D� UHVHDUFK� IRFXV�� SDUWLFXODUO\� LQ� WKH� SDVW� ILYH� \HDUV� ������ 2UPVKDZ� HW� DO�� �����

FRQGXFWHG�D�V\VWHPDWLF�UHYLHZ�RQ�PHDVXULQJ�FKLOGKRRG�DQG�DGROHVFHQW�KHDOWK�OLWHUDF\�LQ�������

7KH\� IRXQG� ��� VWXGLHV� WKDW� ZHUH� LQYROYHG� ZLWK� KHDOWK� OLWHUDF\� PHDVXUHV� LQ� FKLOGUHQ� DQG�

DGROHVFHQWV��7KH�DXWKRUV�DOVR�LGHQWLILHG����KHDOWK�WRSLFV�DQG�QLQH�XQGHUO\LQJ�FRPSRQHQWV�IURP�

H[LVWLQJ� KHDOWK� OLWHUDF\� LQVWUXPHQWV��+RZHYHU�� WKH� DXWKRUV� GLG� QRW� FULWLFDOO\� DSSUDLVH� KHDOWK�

OLWHUDF\�LQGLFHV�H[SOLFLWO\�UHJDUGLQJ�WKHLU�YDOLGLW\�DQG�UHOLDELOLW\��0RUH�LPSRUWDQWO\��WKH�DXWKRUV�

Page 49 of 82

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020080 on 14 June 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

3 
 

GLG� QRW� DVVHVV� WKH�PHWKRGRORJLFDO� TXDOLW\� RI� HDFK� LQFOXGHG� VWXG\��7KLV�PD\� XQGHUPLQH� WKH�

SHUVXDVLYHQHVV�RI�LWV�FRQFOXVLRQ��7R�ILOO�WKLV�NQRZOHGJH�JDS��ZH�DLP�WR�FRQGXFW�D�V\VWHPDWLF�

UHYLHZ�WKDW�H[DPLQHV�VWXGLHV¶�PHWKRGRORJLFDO�TXDOLW\�DQG�H[DPLQH�UHOLDELOLW\�DQG�YDOLGLW\�RI�

HDFK�KHDOWK� OLWHUDF\� LQVWUXPHQW�� WKXV�SURYLGLQJ� UHVHDUFKHUV�ZLWK�XQELDVHG� LQIRUPDWLRQ�DERXW�

ZKLFK�LQVWUXPHQWV�KDYH�JRRG�SV\FKRPHWULF�SURSHUWLHV��7KH�µ&2QVHQVXV�EDVHG�6WDQGDUGV�IRU�

WKH� VHOHFWLRQ� RI� KHDOWK� VWDWXV� 0HDVXUHPHQW� ,1VWUXPHQWV¶� �&260,1�� JURXS� KDV� UHFHQWO\�

GHYHORSHG�DV�D�FULWLFDO�DSSUDLVDO� WRRO� �D�FKHFNOLVW�� WR�HYDOXDWH� WKH�PHWKRGRORJLFDO�TXDOLW\�RI�

VWXGLHV� RQ� PHDVXUHPHQW� SURSHUWLHV� RI� KHDOWK� PHDVXUHPHQW� LQVWUXPHQWV� ������ 7KHVH�

PHDVXUHPHQW�SURSHUWLHV�DUH�GLYLGHG�LQWR�WKUHH�GRPDLQV��UHOLDELOLW\��YDOLGLW\��DQG�UHVSRQVLYHQHVV�

������$FFRUGLQJ�WR�WKH�&260,1�FKHFNOLVW��LW�LV�SRVVLEOH�DQG�VFLHQWLILF�WR�FULWLFDOO\�DSSUDLVH�DQG�

FRPSDUH�SV\FKRPHWULF�SURSHUWLHV�RI�KHDOWK�OLWHUDF\�LQVWUXPHQWV�IRU�FKLOGUHQ�DQG�DGROHVFHQWV� 

,Q�WKLV�SURWRFRO��RXU�WDUJHW�SRSXODWLRQ�LV�DGROHVFHQW��$FFRUGLQJ�WR�WKH�GHILQLWLRQ�RI�WKH�:+2��

DGROHVFHQWV�DUH�WKRVH�SHRSOH�DJHG����WR����\HDUV�DQG�\RXQJ�SHRSOH�DJHG�������\HDUV�����������

*LYHQ� WKDW� WKH� WHUP� µDGROHVFHQW¶�� µFKLOG¶�� µ\RXWK¶� DQG� µ\RXQJ�SHRSOH¶� LV�FORVHO\� UHODWHG�� DQG�

(ULNVRQ������UHFNRQHG�WKDW�FKLOGUHQ�EHWZHHQ�WKH�DJHV�RI���DQG����\HDUV�FRXOG�OHDUQ��FRPSHWH�

DQG�FR�RSHUDWH�ZLWK�RWKHUV��ZH�GHILQH�RXU�WDUJHW�JURXS�DV�WKRVH�DJHG������\HDUV�ROG�� 

Objectives of the review  

7KLV� UHYLHZ� DLPV� WR� LGHQWLI\� ZKLFK� KHDOWK� OLWHUDF\� LQVWUXPHQWV� KDYH� JRRG� SV\FKRPHWULF�

SURSHUWLHV�IRU�FKLOGUHQ�DQG�DGROHVFHQWV��6SHFLILFDOO\��WKHUH�DUH�WKUHH�REMHFWLYHV� 

���7R� H[DPLQH� WKH�PHWKRGRORJLFDO� TXDOLW\� RI� LQFOXGHG� VWXGLHV� WKDW� DLP� WR�PHDVXUH�

KHDOWK�OLWHUDF\�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�� 

���7R�H[DPLQH�WKH�PHDVXUHPHQW�SURSHUWLHV��L�H��UHOLDELOLW\��YDOLGLW\��UHVSRQVLYHQHVV��RI�

KHDOWK�OLWHUDF\�LQVWUXPHQWV�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�� 

��� 7R� FRPSDUH� WKH� RYHUDOO� UDWLQJ� RI� PHDVXUHPHQW� SURSHUWLHV� EHWZHHQ� HDFK� KHDOWK�

OLWHUDF\�LQVWUXPHQW�XVHG�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�� 

 

Search strategy  

'DWDEDVH�DQG�VHDUFK�WHUPV 

$V�WKH�WHUP�µKHDOWK�OLWHUDF\¶�ZDV�ILUVW�FRLQHG�LQ�������DUWLFOHV�SXEOLVKHG�IURP��VW�-DQXDU\������

WR���WK�0D\������LQ�DOO�ODQJXDJHV�ZLOO�EH�VHDUFKHG��6HDUFK�VWUDWHJLHV�ZLOO�EH�ILUVW�GHVLJQHG�DQG�

WKHQ�EH�FRQVXOWHG�ZLWK�WZR�OLEUDULDQ�H[SHUWV��$UWLFOHV�LQGH[HG�LQ�WKH�IROORZLQJ�VHYHQ�GDWDEDVHV��

0HGOLQH��3XEPHG��(PEDVH��3V\F,1)2��&,1$+/��(5,&�DQG�&RFKUDQH�/LEUDU\�ZLOO�EH�VHDUFKHG��

7KH�VHDUFK�NH\�WHUPV�DUH�µKHDOWK�OLWHUDF\¶�DQG�µDVVHVVPHQW¶�DFFRUGLQJ�WR�SUHYLRXVO\�SXEOLVKHG�
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VWXGLHV������������������$JH�JURXS�IRU�µFKLOG��DGROHVFHQW�DQG�\RXQJ�DGXOW¶�ZLOO�EH�GHILQHG�LQ�WKH�

GDWDEDVH� VHWWLQJV�� 7KH� V\QRQ\PV� DUH� OLVWHG� LQ� $SSHQGL[� 7DEOH� ��� 7KHVH� V\QRQ\PV� DUH�

FRQQHFWHG�E\�µRU¶�DQG�VHDUFK�VWUDWHJLHV�DUH�FRPSOHWHG�E\�µDQG¶� 

$SSHQGL[�7DEOH���6HDUFKLQJ�WHUPV�LQ�GDWDEDVHV 

.H\�WHUP���� .H\�WHUP���� 
KHDOWK�OLWHUDF\ KHDOWK�OLWHUDF\�PHDVXU 
KHDOWK�$1'�OLWHUDF\�$1'�HGXFDWLRQ KHDOWK�OLWHUDF\�DVVHVV 
 KHDOWK�OLWHUDF\�HYDOXDW 
 KHDOWK�OLWHUDF\�LQVWUXPHQW 
 KHDOWK�OLWHUDF\�WRRO 

 

2WKHU�VRXUFHV�RI�OLWHUDWXUH 

6HDUFKLQJ�RWKHU�VRXUFHV�WR�LGHQWLI\�UHOHYDQW�UHVHDUFK�LQFOXGLQJ�� 

x 5HIHUHQFH�OLVWV�RI�LGHQWLILHG�VWXGLHV� 
x 5HIHUHQFH�OLVWV�RI�SUHYLRXV�V\VWHPDWLF�UHYLHZV�RQ�KHDOWK�OLWHUDF\���������������� 

Eligibility criteria for inclusion and exclusion  

$FFRUGLQJ�WR�WKH�JXLGHOLQHV�UHFRPPHQGHG�E\�&RFKUDQH�+DQGERRN�IRU�V\VWHPDWLF�UHYLHZV�������

LQFOXVLRQ�FULWHULD�ZLOO�EH�DGGUHVVHG�UHJDUGLQJ�SRSXODWLRQ��LQWHUYHQWLRQ��FRPSDULVRQ��RXWFRPH�

DQG�VWXG\�GHVLJQ��3,&26�� 

,QFOXVLRQ�FULWHULD�3DUWLFLSDQWV 

7KH�WDUJHW�JURXS�VKRXOG�EH�FKLOGUHQ�DQG�RU�DGROHVFHQWV��DQ\�DJH�IURP���WR����\HDUV�RI�DJH� 

,QFOXVLRQ�FULWHULD�,QWHUYHQWLRQV�DQG�&RPSDUDWRUV 

$V� LQWHUYHQWLRQDO� VWXGLHV� DUH� QRW� RXU� LQWHUHVW� LQ� WKLV� UHYLHZ�� LW� LV� QRW� DSSOLFDEOH� WR� VHW� RXW�

JXLGHOLQHV�IRU�LQWHUYHQWLRQV�DQG�FRPSDUDWRUV 

,QFOXVLRQ�FULWHULD�2XWFRPHV 

7KH� LQFOXGHG� VWXGLHV� PXVW� EH� LQYROYHG� ZLWK� KHDOWK� OLWHUDF\� DVVHVVPHQW� IRU� FKLOGUHQ� DQG�

DGROHVFHQWV��WKDW�LV��WKH�VWXG\�VKRXOG�VSHFLI\�WKH�WHUP�µKHDOWK�OLWHUDF\¶��DQG�VWXGLHV�DUH�LQFOXGHG�

LI�WKH\�UHSRUW�RQ�DW�OHDVW�RQH�RU�PRUH�DWWULEXWHV�RI�WKH�WKUHH�PHDVXUHPHQW�SURSHUWLHV�����UHOLDELOLW\��

���YDOLGLW\��DQG����UHVSRQVLYHQHVV� 

,QFOXVLRQ�FULWHULD�6WXG\�GHVLJQ 

7KH�DUWLFOH�VKRXOG�EH�UHVHDUFK�EDVHG�DQG�SHHU�UHYLHZHG�SDSHU�LQFOXGLQJ�VWXG\�DLP��PHWKRGV��
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DQG� UHVXOWV��$OVR�� WKH� VWXG\� DLP� VKRXOG� IRFXV� RQ� KHDOWK� OLWHUDF\� LQVWUXPHQW� GHYHORSPHQW� RU�

YDOLGDWLRQ� 

([FOXVLRQ�FULWHULD 

6WXGLHV�ZLOO�EH�H[FOXGHG�LI�WKH\�DUH�����QRW�IRFXVLQJ�RQ�WKH�WDUJHW�JURXS�����QRW�IRFXVLQJ�RQ�WKH�

KHDOWK� OLWHUDF\� LQVWUXPHQW� GHYHORSPHQW� RU� WRRO� YDOLGDWLRQ�� ��� QRW� UHVHDUFK�EDVHG� DQG� SHHU�

UHYLHZHG�SDSHUV�LQFOXGLQJ�HGLWRULDOV��FRPPHQWV�DQG�OHWWHUV�����QRW�UHSRUWLQJ�ILQGLQJV�RU�UHVXOWV�

UHJDUGLQJ�DQ\�RQH�RI�WKH�PHDVXUHPHQW�SURSHUWLHV� 

Study selection 

6HDUFK� UHFRUGV� ZLOO� EH� NHSW� LQFOXGLQJ� WKH� QDPHV� RI� GDWDEDVHV� VHDUFKHG�� NH\ZRUGV�� VHDUFK�

WLPHIUDPH��DQG�WKH�VHDUFK�UHVXOWV��$OO�WKH�HOHFWURQLF�VHDUFK�UHVXOWV�ZLOO�EH�LQLWLDOO\�LQSXWWHG�LQWR�

WKH� ELEOLRJUDSK\� VRIWZDUH� RI� (QG1RWH� ;�� �7KRPVRQ� 5HXWHUV�� 1HZ�<RUN�� 1<��� DQG� RWKHU�

VRXUFHV�RI�OLWHUDWXUH�UHVXOWV�ZLOO�EH�VXPPDULVHG�LQ�WKH�SULQW�SDSHU��7KLV�VFUHHQLQJ�SURFHVV�ZLOO�

IROORZ�WKH�3UHIHUUHG�5HSRUWLQJ�,WHPV�IRU�6\VWHPDWLF�5HYLHZV�DQG�0HWD�$QDO\VLV��35,60$��

VWDWHPHQW�������2QH�UHYLHZHU�ZLOO�VFUHHQ�VWXGLHV�E\�WLWOHV�DQG�DEVWUDFWV��6HFRQGO\��IXOO�FRSLHV�RI�

DUWLFOHV�LGHQWLILHG�ZLOO�EH�REWDLQHG�IRU�WKRURXJK�VFUHHQLQJ�DFFRUGLQJ�WR�WKH�LQFOXVLRQ�FULWHULD�E\�

WZR�UHYLHZHUV�LQGHSHQGHQWO\��$Q\�GLVDJUHHPHQWV�LQ�UHYLHZHU�VHOHFWLRQV�ZLOO�EH�UHVROYHG�DW�D�

PHHWLQJ�� 

Quality assessment 

7KH� PHWKRGRORJLFDO� TXDOLW\� RI� HDFK� LQFOXGHG� VWXG\� ZLOO� EH� DVVHVVHG� E\� WZR� UHYLHZHUV�

LQGHSHQGHQWO\�XVLQJ�WKH�&260,1�FKHFNOLVW�������7KH�FKHFNOLVW�FRQVLVWV�RI�QLQH�ER[HV�ZLWK���

���LWHPV�FRQFHUQLQJ�PHWKRGRORJLFDO�VWDQGDUGV�IRU�KRZ�HDFK�PHDVXUHPHQW�SURSHUW\�VKRXOG�EH�

DVVHVVHG�� )RXU� UHVSRQVH� RSWLRQV� IRU� HDFK� LWHP� RI� WKH� &260,1� FKHFNOLVW� DUH� GHILQHG��

UHSUHVHQWLQJ� µH[FHOOHQW¶�� µJRRG¶�� µIDLU¶� DQG� µSRRU¶� TXDOLW\�� $Q� RYHUDOO� VFRUH� IRU� WKH�

PHWKRGRORJLFDO�TXDOLW\�RI�D�VWXG\�ZLOO�EH�GHWHUPLQHG�IRU�HDFK�PHDVXUHPHQW�SURSHUW\�VHSDUDWHO\��

E\�WDNLQJ�WKH�ORZHVW�UDWLQJ�RI�DQ\�LWHPV�LQ�D�ER[��µZRUVW�VFRUH�FRXQWV¶��������'LVFUHSDQFLHV�

DULVH� EHWZHHQ� WKH� UHYLHZHUV� ZLOO� EH� UHVROYHG� WKURXJK� GLVFXVVLRQ�� LI� QHFHVVDU\�ZLWK� D� WKLUG�

LQGHSHQGHQW�SHUVRQ� 

Data extraction 

'DWD�H[WUDFWLRQ�ZLOO�EH�SHUIRUPHG�DORQJ�ZLWK�WKH�DVVHVVPHQW�RI�PHWKRGRORJLFDO�TXDOLW\�XVLQJ�

WKH�&260,1�FKHFNOLVW�������,Q�DGGLWLRQ��LQIRUPDWLRQ�RQ�WKH�LQWHUSUHWDELOLW\��H�J��QRUP�VFRUHV��
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IORRU�FHLOLQJ� HIIHFWV�� PLQLPDO� LPSRUWDQW� FKDQJH� RI� WKH� LQVWUXPHQWV��� JHQHUDOLVDELOLW\� �H�J��

FKDUDFWHULVWLFV�RI�WKH�VWXG\�SRSXODWLRQ�DQG�VDPSOLQJ�SURFHGXUH���UHVSRQGHQW�DQG�DGPLQLVWUDWLYH�

EXUGHQ�� DQG� IRUPV� RI� DGPLQLVWUDWLRQ� ZLOO� EH� DOVR� FROOHFWHG� EHFDXVH� WKH\� DUH� LPSRUWDQW�

FKDUDFWHULVWLFV�RI�D�PHDVXUHPHQW�LQVWUXPHQW�����������7KH�GDWD�ZLOO�EH�HQWHUHG�LQ�DQ�HOHFWURQLF�

IRUP��:KHUH� SRVVLEOH�� DXWKRUV� RI� WKH� RULJLQDO� VWXGLHV� ZLOO� EH� FRQWDFWHG� WR� REWDLQ� HVVHQWLDO�

PLVVLQJ� RU� DGGLWLRQDO� GDWD�� 7ZR� UHYLHZHUV� ZLOO� LQGHSHQGHQWO\� H[WUDFW� WKH� GDWD�� &RQVHQVXV�

VKRXOG�EH�UHDFKHG�DIWHUZDUG��LI�QHFHVVDU\�ZLWK�D�WKLUG�LQGHSHQGHQW�SHUVRQ�� 

Data synthesis  

7KH�UHVXOWV�RI�WKH�TXDOLW\�RI�KHDOWK�OLWHUDF\�LQVWUXPHQWV�ZLOO�EH�DVVHVVHG�XVLQJ�7HUZHH¶V�TXDOLW\�

FULWHULD�������WR�VHH�ZKHWKHU�WKH�UHVXOWV�RI�WKH�PHDVXUHPHQW�DWWULEXWHV�DUH�µSRVLWLYH¶��µQHJDWLYH¶��

RU� µLQGHWHUPLQDWH¶��7R� VXPPDULVH� WKH� RYHUDOO� UDWLQJV� RI� WKH�PHDVXUHPHQW� SURSHUWLHV� RI� RQH�

KHDOWK�OLWHUDF\�LQVWUXPHQWV�E\�GLIIHUHQW�DXWKRUV��WKH�V\QWKHVLV�ZLOO�EH�SHUIRUPHG�E\�FRPELQLQJ�

WKH�UHVXOWV�RI�WKH�TXDOLW\�RI�KHDOWK�OLWHUDF\�LQVWUXPHQWV��WKH�UHVXOWV�RI�PHWKRGRORJLFDO�TXDOLW\�RI�

KHDOWK�OLWHUDF\�PHDVXUHPHQW�VWXGLHV�DQG�WKH�FRQVLVWHQF\�RI�WKHLU�UHVXOWV��7KH�SRVVLEOH�RYHUDOO�

UDWLQJ�IRU�D�PHDVXUHPHQW�SURSHUW\�LV�µSRVLWLYH¶��µLQGHWHUPLQDWH¶��RU�µQHJDWLYH¶��DFFRPSDQLHG�E\�

OHYHOV�RI�HYLGHQFH��VLPLODUO\�DV�ZDV�SURSRVHG�E\�WKH�&RFKUDQH�%DFN�5HYLHZ�*URXS�����������

2QH�UHYLHZHU�ZLOO�SHUIRUP�WKH�GDWD�V\QWKHVLV�DQG�D�VHFRQG�UHYLHZHU�ZLOO�FKHFN�WKH�V\QWKHVLVHG�

UHVXOWV��'LVFUHSDQFLHV�RI�WKH�UHVXOWV�ZLOO�EH�UHVROYHG�E\�GLVFXVVLRQ� 
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UHYLHZ�JURXS��6SLQH��������������������� 
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Appendix 2. Search strategy for seven databases 

This section has two parts for SEARCH STRATEGY. The first part focuses on the 

timeline of 1974 to 2014. The second part focuses on the timeline of May 2014 to Jan 

2018. 

Part 1: 

1 MEDLINE (Web of Science) search strategy 

MEDLINE database was searched using the Web of Science interface on 16/05/2014 for the period 1974 

to 2014.  

Basic search: 

Set Results 
 

# 1 500 MeSH HEADING: (health literacy) OR ((TITLE: (health literacy) OR MeSH 
HEADING:exp: (Health Literacy)) AND (TITLE: (education) OR MeSH 
HEADING:exp: (Educational Status) OR MeSH HEADINGS:exp: (/education) OR 
MeSH HEADING:exp: (Teaching) OR MeSH HEADING:exp: (Educational Status) 
OR MeSH HEADING:exp: (Education)))  
Refined by: MeSH HEADINGS: ( ADOLESCENT OR YOUNG ADULT OR 
CHILD ) Indexes=MEDLINE Timespan=1974-2014 

# 2 3,880 TOPIC: ((((health) literacy assess* OR health literacy measur*) OR health literacy 
evaluat*) OR health literacy instrument*) OR health literacy tool*)  
Indexes=MEDLINE Timespan=1974-2014 

# 3 352 #2 AND #1  
Indexes=MEDLINE Timespan=1974-2014 

 

2 PubMed search strategy 

PubMed database was searched (Advanced search) on 16/05/2014 for the period 1974 to 16/05/2014. 

Set Results 
 

# 1 4910 Search (health literacy[MeSH Terms]) OR (health AND education AND 
literacy[Title/Abstract]) Sort by: PublicationDate 

# 2 3248385 Search (child* OR adolescent* OR student* OR youth OR young people OR teen* 
OR young adult[Title/Abstract]) Sort by: PublicationDate  
Because if we select age group including child, adolescent, and young adult, the 
newest papers such as published in 2014 will not be included, the reason maybe 
WKH�GDWDEDVH�GRHVQ¶W�XSGDWH�SURSHUO\��6R�ZH�XVH�WKHVH�WHUPV�WR�LGHQWLI\�� 

# 3 1887 Search (health literacy assess* OR health literacy measur* OR health literacy 
evaluat* OR health literacy instrument* OR health literacy tool*) Sort by: 
PublicationDate 

# 4 581 Search ((((health literacy[MeSH Terms]) OR (health AND education AND 
literacy[Title/Abstract]))) AND ((health literacy assess* OR health literacy 
measur* OR health literacy evaluat* OR health literacy instrument* OR health 
literacy tool*))) AND ((child* OR adolescent* OR student* OR youth OR young 
people OR teen* OR young adult[Title/Abstract])) Filters: Publication date from 
1974/01/01 to 2014/05/16 Sort by: PublicationDate 
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3 EMBASE (Ovid) search strategy 

EMBASE database was searched using Ovid interface on 16/05/2014 for the period 1974 to current. 

Using .mp as searching terms (Advanced Search): 

Set Results  

#1 6060 ("health literacy" or (health and literacy and education)).mp. 

#2 6043 limit 1 to yr="1974 -Current" 

#3 671 limit 2 to (school child <7 to 12 years> or adolescent <13 to 17 years>) 

#4 170 (health literacy assess* or health literacy measur* or health literacy evaluat* or 
health literacy instrument* or health literacy tool*).mp. 

#5 170 limit 4 to yr="1974 -Current" 

#6 18 3 and 5 

 

4 PsycINFO (EBSCO) search strategy 

PsycINFO database was searched using EBSCO interface on 16/05/2014 for the period January 1974 to 

May 2014. 

Advanced Search: 

Set Results   

#1 786 health literacy OR (health AND literacy 
AND education)   

Limiters - Published Date: 19740101-
20140531; Age Groups: School Age (6-12 
yrs), Adolescence (13-17 yrs), Young 
Adulthood (18-29 yrs)  

Search modes - Boolean/Phrase  

#2 133 health literacy assess* or health literacy 
measur* or health literacy evaluat* or health 
literacy instrument* or health literacy tool*   

Limiters - Published Date: 19740101-
20140531; Age Groups: School Age (6-12 
yrs), Adolescence (13-17 yrs), Young 
Adulthood (18-29 yrs)  

Search modes - Boolean/Phrase  

#3 133 (health literacy assess* or health literacy 
measur* or health literacy evaluat* or health 
literacy instrument* or health literacy tool*) 
AND (S1 AND S2)   

Search modes - Boolean/Phrase  
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5 CINAHL (EBSCO) search strategy 

CINAHL database was searched using EBSCO interface on 16/05/2014 for the period January 1974 to 

May 2014. 

Advanced Search: 

Set Results   

#1 437 health literacy OR ( health AND 
education AND literacy )   

Limiters - Published Date: 19740101-20140531; Age 
Groups: Child: 6-12 years, Adolescent: 13-18 years  

Search modes - Boolean/Phrase  

#2 63 health literacy assess* or health literacy 
measur* or health literacy evaluat* or 
health literacy instrument* or health 
literacy tool*   

Limiters - Published Date: 19740101-20140531; Age 
Groups: Child: 6-12 years, Adolescent: 13-18 years  

Search modes - Boolean/Phrase  

#3 63 (health literacy assess* or health literacy 
measur* or health literacy evaluat* or 
health literacy instrument* or health 
literacy tool*) AND (S1 AND S2)   

Search modes - Boolean/Phrase  

 

6 ERIC (EBSCO) search strategy 

ERIC database was searched using EBSCO interface on 16/05/2014 for the period January 1974 to May 

2014. 

Advanced Search: 

Set Results   

#1 59 health literacy assess* or health literacy 
measur* or health literacy evaluat* or 
health literacy instrument* or health 
literacy tool*   

Limiters - Date Published: 19740101-
20140531  

Search modes - Boolean/Phrase  

#2 2,250 health literacy OR ( health AND 
education AND literacy )   

Limiters - Date Published: 19740101-
20140531  

Search modes - Boolean/Phrase  

#3 59 S1 AND S2   Search modes - Boolean/Phrase  
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7 The Cochrane Library search strategy 

The Cochrane Library database was searched on 30/05/2014 for the period January 1974 to May 2014. 

Set Results Sub-database 

#1 4 Cochrane Reviews: 
There are 4 results from 8483 records for your search on 'health literacy in Title, 
Abstract, Keywords and child* OR adolescent* OR student* OR teen* OR 
youth OR young adult OR young people in Title, Abstract, Keywords and 
health literacy assess* or health literacy measur* or health literacy evaluat* or 
health literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 
Publication Date from 1974 to 2014 in Cochrane Reviews' 

#2 114 Trials: 
There are 114 results from 789657 records for your search on 'health literacy in 
Title, Abstract, Keywords and child* OR adolescent* OR student* OR teen* 
OR youth OR young adult OR young people in Title, Abstract, Keywords and 
health literacy assess* or health literacy measur* or health literacy evaluat* or 
health literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 
Publication Date from 1974 to 2014 in Trials' 

#3 2 Methods Studies: 
There are 2 results from 15764 records for your search on 'health literacy in 
Title, Abstract, Keywords and child* OR adolescent* OR student* OR teen* 
OR youth OR young adult OR young people in Title, Abstract, Keywords and 
health literacy assess* or health literacy measur* or health literacy evaluat* or 
health literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 
Publication Date from 1974 to 2014 in Methods Studies' 

#4 120  

 

Part 2: 

The above seven databases were searched using similar rationale as describe before for 

the timeframe of May 17 2014 to Jan 31 2018.  

MEDLINE was searched using the Web of Science interface on 17/02/2018 for the 

period 2014 to 2018.  

Basic search: 
Set Results 

 

# 5 35 #4 AND #3 
Indexes=MEDLINE Timespan=2014-2018 

# 4 14,198 MeSH MAJOR TOPIC:exp: ((((((child*) OR adolescent*) OR student*) OR youth) 
OR young people) OR teen*) OR young adult) 
Indexes=MEDLINE Timespan=2014-2018 
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# 3 1,779 #2 AND #1 
Indexes=MEDLINE Timespan=2014-2018 

# 2 3,482 ((((TOPIC: (health literacy assess*) OR TOPIC: (health literacy 
measur*)) OR TOPIC: (health literacy instrument*)) OR TOPIC: (health literacy 
tool*)) ORTOPIC: (health literacy evaluat*)) 
Indexes=MEDLINE Timespan=2014-2018 

# 1 2,654 ((MeSH HEADING:exp: (health literacy) OR MeSH MAJOR TOPIC:exp: (health 
literacy)) OR TITLE: (health literacy)) OR MeSH MAJOR TOPIC: ((health) AND 
education) AND literacy) 
Indexes=MEDLINE Timespan=2014-2018 

 

Pubmed was searched (Advanced search) on 17/02/2018 for the period 2014 to 

31/01/2018.  

Set Results 
 

#6 

 

26 Search (((((((health literacy[MeSH Terms]) OR health literacy[Title/Abstract]) OR 
(health[Title/Abstract] AND education[Title/Abstract] AND 
literacy[Title/Abstract])) OR (health[Title/Abstract] AND 
education[Title/Abstract] AND numeracy[Title/Abstract]))) AND ((health literacy 
assess*[Title/Abstract] OR health literacy measur*[Title/Abstract] OR health 
literacy evaluat*[Title/Abstract] OR health literacy instrument*[Title/Abstract] OR 
health literacy tool*[Title/Abstract])))) AND ((child*[Title/Abstract] OR 
adolescent*[Title/Abstract] OR student*[Title/Abstract] OR youth[Title/Abstract] 
OR young people[Title/Abstract] OR teen*[Title/Abstract] OR young 
adult[Title/Abstract])) Filters:Publication date from 2014/05/16 to 2018/01/31 

#5 48 Search (((((((health literacy[MeSH Terms]) OR health literacy[Title/Abstract]) OR 
(health[Title/Abstract] AND education[Title/Abstract] AND 
literacy[Title/Abstract])) OR (health[Title/Abstract] AND 
education[Title/Abstract] AND numeracy[Title/Abstract]))) AND ((health literacy 
assess*[Title/Abstract] OR health literacy measur*[Title/Abstract] OR health 
literacy evaluat*[Title/Abstract] OR health literacy instrument*[Title/Abstract] OR 
health literacy tool*[Title/Abstract])))) AND ((child*[Title/Abstract] OR 
adolescent*[Title/Abstract] OR student*[Title/Abstract] OR youth[Title/Abstract] 
OR young people[Title/Abstract] OR teen*[Title/Abstract] OR young 
adult[Title/Abstract])) 

#4 288 Search (((((health literacy[MeSH Terms]) OR health literacy[Title/Abstract]) OR 
(health[Title/Abstract] AND education[Title/Abstract] AND 
literacy[Title/Abstract])) OR (health[Title/Abstract] AND 
education[Title/Abstract] AND numeracy[Title/Abstract]))) AND ((health literacy 
assess*[Title/Abstract] OR health literacy measur*[Title/Abstract] OR health 
literacy evaluat*[Title/Abstract] OR health literacy instrument*[Title/Abstract] OR 
health literacy tool*[Title/Abstract])) 

#3 288 Search (health literacy assess*[Title/Abstract] OR health literacy 
measur*[Title/Abstract] OR health literacy evaluat*[Title/Abstract] OR health 
literacy instrument*[Title/Abstract] OR health literacy tool*[Title/Abstract]) 

#2 1636528 Search (child*[Title/Abstract] OR adolescent*[Title/Abstract] OR 
student*[Title/Abstract] OR youth[Title/Abstract] OR young 
people[Title/Abstract] OR teen*[Title/Abstract] OR young adult[Title/Abstract]) 

#1 8495 Search (((health literacy[MeSH Terms]) OR health literacy[Title/Abstract]) OR 
(health[Title/Abstract] AND education[Title/Abstract] AND 
literacy[Title/Abstract])) OR (health[Title/Abstract] AND 
education[Title/Abstract] AND numeracy[Title/Abstract]) 
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EMBASE was searched using Ovid interface on 17/02/2018 for the period 2014 to 

current. 

Using .mp as searching terms (Basic Search): 

Set Results  

#1 11966 ("health literacy" or (health and literacy and education)).mp. 

#2 5862 limit 1 to yr="2014 -Current" 

#3 639 limit 2 to (school child <7 to 12 years> or adolescent <13 to 17 years>) 

#4 372 (health literacy assess* or health literacy measur* or health literacy evaluat* or 
health literacy instrument* or health literacy tool*).mp. 

#5 26 3 and 4 

 

PsycINFO was searched using Ovid interface on 17/02/2018 for the period May 2014 

to Jan 2018. 

Basic Search: 

Set Results  

#1 4331 ("health literacy" or (health and literacy and education)).mp. 

#2 2077 limit 1 to yr="2014 -Current" 

#3 754 limit 2 to (100 childhood <birth to age 12 yrs> or 180 school age <age 6 to 
12 yrs> or 200 adolescence <age 13 to 17 yrs> or 320 young adulthood <age 
18 to 29 yrs>) 

#4 216 (health literacy assess* or health literacy measur* or health literacy evaluat* 
or health literacy instrument* or health literacy tool*).mp. 

#5 40 3 and 4 

Page 60 of 82

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020080 on 14 June 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

14 
 

CINAHL was searched using EBSCO interface on 17/02/2018 for the period May 2014 

to Jan 2018. 

Basic Search: 

Set Results   

S1 health literacy OR ( ( health AND 
education AND literacy) )  

Limiters - Published Date: 20140501-
20180131; Age Groups: Child: 6-12 
years, Adolescent: 13-18 years 
Search modes - Boolean/Phrase 

View 
Results (467) 

S2 health literacy assess* or health literacy 
measur* or health literacy evaluat* or 
health literacy instrument* or health 
literacy tool*  

Limiters - Published Date: 20140501-
20180131; Age Groups: Child: 6-12 
years, Adolescent: 13-18 years 
Search modes - Boolean/Phrase 

View 
Results (118) 

S3 S1 AND S2 Search modes - Boolean/Phrase View 
Results (118) 

 

ERIC was searched using EBSCO interface on 17/02/2018 for the period May 2014 to 

Jan 2018. 

Basic Search: 

Set Results   

S1 health literacy OR ( ( health AND education AND 
literacy) )  

Limiters - Date Published: 
20140501-20180131 
Search modes - 
Boolean/Phrase 

View 
Results (292) 

S2 health literacy assess* or health literacy measur* or 
health literacy evaluat* or health literacy instrument* 
or health literacy tool*  

Limiters - Date Published: 
20140501-20180131 
Search modes - 
Boolean/Phrase 

View 
Results (13) 

S3  (S1 AND S2)  Search modes - 
Boolean/Phrase 

View 
Results (13) 
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Cochrane Library was searched on 17/02/2018 for the period May 2014 to Jan 2018. 

Set Results Sub-database 

#1 2 Cochrane Reviews: 
There are 2 results from 10210 records for your search on 'health literacy in 
Title, Abstract, Keywords and child* OR adolescent* OR student* OR teen* 
OR youth OR young adult OR young people in Title, Abstract, Keywords and 
health literacy assess* or health literacy measur* or health literacy evaluat* or 
health literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 
Publication Year from 2014 to 2018 in Cochrane Reviews' 

#2 199 Trials: 
There are 199 results from 1121096 records for your search on 'health literacy in 
Title, Abstract, Keywords and child* OR adolescent* OR student* OR teen* 
OR youth OR young adult OR young people in Title, Abstract, Keywords and 
health literacy assess* or health literacy measur* or health literacy evaluat* or 
health literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 
Publication Year from 2014 to 2018 in Trials' 

#3 201  
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Appendix 3. Quality criteria for measurement properties of health 

literacy instruments 

3URSHUW\� 5DWLQJ 4XDOLW\�FULWHULD� 
5HOLDELOLW\�   
�,QWHUQDO�FRQVLVWHQF\� � �6XE�VFDOH�XQLGLPHQVLRQDO�$1'�&URQEDFK¶V�DOSKD�V�������� 
 " 'LPHQVLRQDOLW\�QRW�NQRZQ�25�&URQEDFK¶V�DOSKD�QRW�GHWHUPLQHG 
 � �6XE�VFDOH�QRW�XQLGLPHQVLRQDO�25�&URQEDFK¶V�DOSKD�V�������� 
�0HDVXUHPHQW�HUURU � 0,&�!�6'&�25�0,&�RXWVLGH�WKH�/2$ 
 " 0,&�QRW�GH¿QHG 
 � 0,&���6'&�25�0,&�HTXDOV�RU�LQVLGH�/2$ 
�5HOLDELOLW\� � ,&&�ZHLJKWHG�.DSSD��������25�3HDUVRQ¶V�U������� 
 " 1HLWKHU�,&&�ZHLJKWHG�.DSSD�QRU�3HDUVRQ¶V�U�GHWHUPLQHG 
 � ,&&�ZHLJKWHG�.DSSD��������25�3HDUVRQ¶V�U������� 
9DOLGLW\�   
�&RQWHQW�YDOLGLW\� � 7KH�WDUJHW�SRSXODWLRQ�FRQVLGHUV�DOO�LWHPV�LQ�WKH�TXHVWLRQQDLUH�WR�

EH�UHOHYDQW�$1'�FRQVLGHUV�WKH�TXHVWLRQQDLUH�WR�EH�FRPSOHWH 
 " 1R�WDUJHW�SRSXODWLRQ�LQYROYHPHQW 
 � 7KH�WDUJHW�SRSXODWLRQ�FRQVLGHUV�LWHPV�LQ�WKH�TXHVWLRQQDLUH�WR�EH�

LUUHOHYDQW�25�FRQVLGHUV�WKH�TXHVWLRQQDLUH�WR�EH�LQFRPSOHWH 
�&RQVWUXFW�YDOLGLW\�   
����6WUXFWXUDO�YDOLGLW\� � )DFWRUV�VKRXOG�H[SODLQ�DW�OHDVW�����RI�WKH�YDULDQFH 
 " ([SODLQHG�YDULDQFH�QRW�PHQWLRQHG 
 � )DFWRUV�H[SODLQ�������RI�WKH�YDULDQFH 
����+\SRWKHVHV�WHVWLQJ� � �&RUUHODWLRQ�ZLWK�DQ�LQVWUXPHQW�PHDVXULQJ�WKH�VDPH�FRQVWUXFW���

�����25�DW� OHDVW� ����RI� WKH� UHVXOWV� DUH� LQ� DFFRUGDQFH�ZLWK� WKH�

K\SRWKHVHV��$1'� FRUUHODWLRQ� ZLWK� UHODWHG� FRQVWUXFWV� LV� KLJKHU�

WKDQ�ZLWK�XQUHODWHG�FRQVWUXFWV 
 " 6ROHO\�FRUUHODWLRQV�GHWHUPLQHG�ZLWK�XQUHODWHG�FRQVWUXFWV 
 � &RUUHODWLRQ�ZLWK�DQ� LQVWUXPHQW�PHDVXULQJ� WKH� VDPH�FRQVWUXFW���

����� 25� �� ���� RI� WKH� UHVXOWV� DUH� LQ� DFFRUGDQFH� ZLWK� WKH�

K\SRWKHVHV�25�FRUUHODWLRQ�ZLWK�UHODWHG�FRQVWUXFWV�LV�ORZHU� WKDQ�

ZLWK�XQUHODWHG�FRQVWUXFWV 
5HVSRQVLYHQHVV   
��5HVSRQVLYHQHVV � �&RUUHODWLRQ�ZLWK�DQ�LQVWUXPHQW�PHDVXULQJ�WKH�VDPH�FRQVWUXFW���

�����25�DW� OHDVW� ����RI� WKH� UHVXOWV� DUH� LQ� DFFRUGDQFH�ZLWK� WKH�

K\SRWKHVHV� 25� $8&� �� ������ $1'� FRUUHODWLRQ� ZLWK� UHODWHG�

FRQVWUXFWV�LV�KLJKHU�WKDQ�ZLWK�XQUHODWHG�FRQVWUXFWV 
 " 6ROHO\�FRUUHODWLRQV�GHWHUPLQHG�ZLWK�XQUHODWHG�FRQVWUXFWV 
 � &RUUHODWLRQ�ZLWK�DQ� LQVWUXPHQW�PHDVXULQJ� WKH� VDPH�FRQVWUXFW���

����� 25� �� ���� RI� WKH� UHVXOWV� DUH� LQ� DFFRUGDQFH� ZLWK� WKH�

K\SRWKHVHV� 25� $8&� �� ����� 25� FRUUHODWLRQ� ZLWK� UHODWHG�

FRQVWUXFWV�LV�ORZHU�WKDQ�ZLWK�XQUHODWHG�FRQVWUXFWV 
1RWH��$8&��$UHD�8QGHU� WKH�&XUYH�� ,&&�� ,QWUD�FODVV�&RUUHODWLRQ�&RHI¿FLHQW�� /2$��/LPLWV� RI�$JUHHPHQW��0,&��

0LQLPDO�,PSRUWDQW�&KDQJH��6'&��6PDOOHVW�'HWHFWDEOH�&KDQJH����SRVLWLYH�UDWLQJ��"�LQGHWHUPLQDWH�UDWLQJ����QHJDWLYH�

UDWLQJ� 
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Appendix 4. Levels of evidence for the overall rating of measurement 
properties  

Level Rating Criteria 

Strong +++ or --- &RQVLVWHQW� ¿QGLQJV� LQ� PXOWLSOH� VWXGLHV� RI� JRRG�

methodological quality OR in one study of excellent 
methodological quality 

Moderate ++ or -- &RQVLVWHQW�¿QGLQJV�LQ�PXOWLSOH�VWXGLHV�RI�IDLU�PHWKRGRORJLFDO�

quality OR in one study of good methodological quality 
Limited + or - One study of fair methodological quality 
Conflicting ± &RQÀLFWLQJ�¿QGLQJV 
Unknown ? Only studies of poor methodological quality 

Note: + positive result; - negative result; ±conflicting result; ? unknown result. 
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Appendix 5. Reliability and validity results for included instruments 

Appendix Table 1. The methodological quality of each study based on reliability for each health literacy instrument 

,QVWUXPHQW 
,QWHUQDO�FRQVLVWHQF\  5HOLDELOLW\ 

5HVXOW &260,1�VFRUH  5HVXOW 'HVLJQ 7LPH�LQWHUYDO� &260,1�VFRUH 
196��:DUVK�HW�DO�������� QD QD  QD QD QD QD 
196��'ULHVVQDFN�HW�DO�������� . ������Q ��� 3RRU�  QD QD QD QD 
196��+RIIPDQ�HW�DO�������� . ������Q ���� 3RRU�  QD QD QD QD 
F�V72)+/$G��&KDQJ�HW�DO���

����� 
. ������Q ���� 
,WHP�WRWDO�FRUUHODWLRQ �����

���� 

)DLU�  &RUUHODWLRQ�RI�WHVW�DQG�UHWHVW�ZDV�

������3������� 
7HVW�

UHWHVW 
��ZHHN )DLU� 

72)+/$��&KLVROP�DQG�

%XFKDQDQ������� 
QD QD  QD QD QD QD 

V�72)+/$��+RIIPDQ�HW�DO���

����� 
. ������Q ���� 3RRU�  QD QD QD QD 

5($/0�7HHQ��'DYLV�HW�DO�������� . ������Q ���� 3RRU  � ���� 7HVW�

UHWHVW 
��ZHHN )DLU 

5($/0�7HHQ��+RIIPDQ�HW�DO���

����� 
. ������Q ���� 3RRU�  QD QD QD  

+/$%��:X�HW�DO�������� . ������Q ���� 
8QGHUVWDQGLQJ�. �����

�Q ���� 
(YDOXDWLQJ�. ������Q ���� 

)DLU�  &RQFRUGDQFH�UDWH ��� ,QWHU�

UDWHU 
QD 3RRU 

00$+/�0DVVH\�HW�DO�������� . ������Q ����� 
,WHP�WRWDO�FRUUHODWLRQ �����

���� 

*RRG�  QD QD QD QD 

0+/��/HYLQ�=DPLU�HW�DO�������� . ������Q ����� 
&RHIILFLHQW�RI�

UHSURGXFLELOLW\ ����� 
&RHIILFLHQWV�RI�

VFDODELOLW\ ���������� 

3RRU  QD QD QD QD 

'17�����0XOYDQH\�HW�DO�������� . ������Q ��� )DLU�  QD QD QD QD 
'17�����0XOYDQH\�HW�DO�������� . ������Q ����� )DLU�  QD QD QD QD 
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,QVWUXPHQW 
,QWHUQDO�FRQVLVWHQF\  5HOLDELOLW\ 

5HVXOW &260,1�VFRUH  5HVXOW 'HVLJQ 7LPH�LQWHUYDO� &260,1�VFRUH 
. ������Q ��� 
. ������Q ��� 

H+($/6��1RUPDQ�DQG�6NLQQHU��

����� 
. ������Q ���� 
,WHP�VFDOH�FRUUHODWLRQ�

FRHIILFLHQW ��������� 

)DLU�  7KH�FRUUHODWLRQV�EHWZHHQ�

DGPLQLVWUDWLRQV�UDQJHG����������� 
7HVW�

UHWHVW 
,PPHGLDWHO\�DIWHU�

WKH�LQWHUYHQWLRQ����

PRQWK����PRQWK 

)DLU� 

&+&�7HVW��6WHFNHOEHUJ�HW�DO���

����� 
QD QD  &RKHQ¶V�.DSSD�ZDV�H[FHOOHQW�IRU�

����UDWLQJV��� ����������PRGHUDWH�

RU�JRRG�IRU����UDWLQJV��� ����������

DQG�SRRU�IRU���UDWLQJV��� ����� 

,QWHU�

UDWHU 
QD 3RRU 

+.$&66��6FKPLGW�HW�DO�������� +HDOWK�NQRZOHGJH�$� ������

3 ������Q ���� 
+HDOWK�FRPPXQLFDWLRQ�

. ������Q ���� 
+HDOWK�DWWLWXGHV�. �����

�Q ���� 

([FHOOHQW� C QD QD QD QD 

+/$7�����+DUSHU������� *RRGQHVV�RI�ILW�VWDWLVWLF�ZDV�

FDOFXODWHG�E\�HDFK�GRPDLQ�

�&), �����������7/, �����

������506($ ������������

7KH�LQWHUQDO�FRQVLVWHQF\�

VWDWLVWLF�ZDV�QRW�FDOFXODWHG� 

3RRU  QD QD QD QD 

+/$7����$EHO�HW�DO�������� . ������Q �����IRU�PDOH� 
. ������Q ����IRU�IHPDOH� 

([FHOOHQW  QD QD QD QD 

&+/7��/LX�HW�DO�������� . ������WKH�HQWLUH�VFDOH���

VXEVFDOHV�.�UDQJHG������WR�

���� 

)DLU�  QD QD QD QD 

92+/��8HQR�HW�DO�������� QD QD  7KH�NDSSD�YDOXH�RI�VFRULQJ�DPRQJ�

WKH�GHQWLVWV�UDQJHG�IURP������WRRWK�

VFRUH�WR������IRU�JLQJLYD�VFRUH� 

,QWHU�

UDWHU 
QD )DLU� 

+$6�$��0DQJDQHOOR�HW�DO�������� . ������FRPPXQLFDWLRQ� 
. ������FRQIXVLRQ� 
. ������XQGHUVWDQGLQJ� 

)DLU�  QD QD QD QD 

0D+H/L��1DLJDJD�HW�DO������� 7KH�SHUVRQ�VHSDUDWLRQ�LQGH[�

IRU�WKH�RULJLQDO����LWHP�VFDOH�

)DLU�  QD QD QD QD 
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,QVWUXPHQW 
,QWHUQDO�FRQVLVWHQF\  5HOLDELOLW\ 

5HVXOW &260,1�VFRUH  5HVXOW 'HVLJQ 7LPH�LQWHUYDO� &260,1�VFRUH 
ZDV������DQG�. ������$IWHU�

LWHP�UHGXFWLRQ��WKH�SHUVRQ�

VHSDUDWLRQ�LQGH[�IRU����LWHP�

VFDOH�ZDV������ 
4X$/L60HQWDO��GH�-HVXV�

/RXUHLUR�HW�DO�������� 
. �����������FRPSRQHQW���

DQG��� 
. �����������FRPSRQHQW��� 
. �����������FRPSRQHQW��� 

)DLU�  QD QD QD QD 

)&&+/�$<$&��0F'RQDOG�HW�DO���

����� 
. ������)+/� 
. ������,+/� 
. ������&+/� 

)DLU�  QD QD QD QD 

,&+/��6PLWK�HW�DO�������� QD QD  QD QD QD QD 
+(/0$��*KDQEDUL�HW�DO�������� . ������WKH�HQWLUH�VFDOH���

VXEVFDOHV�.�UDQJHG������WR�

���� 

*RRG�  7KH�LQWUDFODVV�FRUUHODWLRQ�

FRHIILFLHQW�ZDV������ 
7HVW�

UHWHVW 
7ZR�ZHHNV *RRG 

+/6$&��3DDNNDUL�HW�DO�������� . ������WKH�HQWLUH�VFDOH���

VXEVFDOHV�.�UDQJHG������WR�

���� 

)DLU�  7KH�VWDQGDUGLVHG�VWDELOLW\�HVWLPDWH�

ZDV������ 
7HVW�

UHWHVW 
7ZR�ZHHNV )DLU� 

5($/0�7HHQ6��0DQJDQHOOR�HW�

DO�������� 
. ���� *RRG�  QD QD QD QD 

funHLS-YA��7VXEDNLWD�HW�DO���
����� 

. ���� )DLU�  QD QD QD QD 

+/6�7&2��,QWDUDNDPKDQJ�HW�DO���

����� 
. ����������IRU�ILYH�

VXEVFDOHV��.5��� �����IRU�

KHDOWK�NQRZOHGJH�VFDOH 

)DLU  QD QD QD QD 

+/56�<��%UDGOH\�.OXJ�HW�DO���

����� 
. ������.QRZOHGJH� 
. ������6HOI�DGYRFDF\��

VXSSRUW� 
. ������5HVLOLHQF\� 

)DLU�  QD QD QD QD 

SB+/$7����4XHPHOR�HW�DO�������� . ������WKH�HQWLUH�VFDOH���

VXEVFDOHV�.�UDQJHG������WR�

����� 

)DLU�  QD QD QD QD 

Note: na, no information available. CFI, Comparative Fit Index; CHC Test, the Critical Health Competence Test; &+/��&ULWLFDO�+HDOWK�/LWHUDF\��&+/7��&KLOG�+HDOWK�/LWHUDF\�7HVW��c-

sTOFHLAd, the Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, the Diabetes Numeracy Test; eHEALS, the eHealth Literacy Scale; FCCHL-
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AYAC, the Functional, Communicative, and Critical Health Literacy-Adolescents and Young Adults Cancer; FHL, Functional Health Literacy; funHLS-YA, Functional Health Literacy 

Scale for Young Adults; HAS-A, the Health Literacy Assessment Scale for Adolescents; HELMA, the Health Literacy Measure for Adolescents; HKACSS, the Health Knowledge, 

Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 51-item Health 

Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, The Health Literacy for School-aged Children; HLS-TCO, Health Literacy Scale 

for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; IHL, Interactive Health Literacy; MaHeLi, the Maternal Health Literacy; MHL, the Media Health 

Literacy; MMAHL, the Multidimensional Measure of Adolescent Health Literacy; NVS, the Newest Vital Sign; SB+/$7����3RUWXJXHVH�YHUVLRQ�RI�the 8-item Health Literacy Assessment 

Tool;�4X$/L60HQWDO��WKH�4XHVWLRQQDLUH�IRU�$VVHVVPHQW�RI�0HQWDO�+HDOWK�/LWHUDF\��REALM-Teen, the Rapid Estimate of Adolescent Literacy in Medicine; 5($/0�7HHQ6��WKH�5DSLG�

(VWLPDWH�RI�$GROHVFHQW�/LWHUDF\�LQ�0HGLFLQH�6KRUW�)RUP��RMSEA, Root Mean Square Error of Approximation; s-TOFHLA, the short-form Test of Functional Health Literacy in Adults; 

TLI, Tucker-Lewis Index; TOFHLA, the Test of Functional Health Literacy in Adults��92+/��WKH�9LVXDO�2UDO�+HDOWK�/LWHUDF\. 
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Appendix Table 2. The methodological quality of each study based on validity for each health literacy instrument  

,QVWUXPHQW &RQWHQW�YDOLGLW\  6WUXFWXUDO�YDOLGLW\  +\SRWKHVHV�WHVWLQJ  &URVV�FXOWXUDO�YDOLGLW\ 

5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
196� 
�:DUVK�HW�DO���

����� 

$� SDQHO� RI� KHDWK� OLWHUDF\�

H[SHUWV�GHYHORSHG�WKH�196�

DFFRUGLQJ� WR� SUHYLRXV�

H[SHULHQFH�� 7KH� 196� ZDV�

WKHQ�UHILQHG�DIWHU�IHHGEDFN�

IURP�SDWLHQWV��LQWHUYLHZHUV��

DQG�GDWD�DQDO\VWV��1R�WDUJHW�

SRSXODWLRQ� LV� LQYROYHG� LQ�

LWHP�JHQHUDWLRQ� 

3RRU  QD QD  +\SRWKHVHV� UHJDUGLQJ�

FRUUHODWLRQ� EHWZHHQ� VFRUHV� RI� D�

FRPSDUDWRU� LQVWUXPHQW� RI� *UD\�

6LOHQW�5HDGLQJ�7HVW��*657��DQG�

196� ZHUH� IRUPXODWHG� EHIRUH�

GDWD� FROOHFWLRQ�� 7KH� 196� DQG�

*657� VFRUHV� ZHUH� KLJKO\�

FRUUHODWHG� �! ������ S����������

7KH� 196� VFRUH� LQFUHDVHG� ZLWK�

FKLOG�DJH��! ������S��������� 

)DLU�  QD QD 

196� 
�'ULHVVQDFN�

HW�DO�������� 

$� SDQHO� RI� KHDWK� OLWHUDF\�

H[SHUWV�GHYHORSHG�WKH�196�

DFFRUGLQJ� WR� SUHYLRXV�

H[SHULHQFH�� 7KH� 196� ZDV�

WKHQ�UHILQHG�DIWHU�IHHGEDFN�

IURP�SDWLHQWV��LQWHUYLHZHUV��

DQG�GDWD�DQDO\VWV��1R�WDUJHW�

SRSXODWLRQ� LV� LQYROYHG� LQ�

LWHP�JHQHUDWLRQ� 

3RRU  QD QD  $�PRGHUDWH� SRVLWLYH� FRUUHODWLRQ�

ZDV� IRXQG� EHWZHHQ� FKLOGUHQ¶V�

196� VFRUHV� DQG� WKHLU� DJH�� DQG�

EHWZHHQ� FKLOGUHQ¶V� 196� VFRUHV�

DQG� WKHLU� UHSRUWV� RI� ERRNV�

QXPEHUV� ��V ������ S �������

�V ������ S ������� UHVSHFWLYHO\���

EXW�QRW�IRXQG�ZLWK�WKHLU�SDUHQWV¶�

UHSRUW� RI� WKH� QXPEHU� RI�

FKLOGUHQ¶V� ERRNV� DW� KRPH�

��V ������S �������� 

3RRU  QD QD 

196� 
�+RIIPDQ�HW�

DO�������� 

$� SDQHO� RI� KHDWK� OLWHUDF\�

H[SHUWV�GHYHORSHG�WKH�196�

DFFRUGLQJ� WR� SUHYLRXV�

H[SHULHQFH�� 7KH� 196� ZDV�

WKHQ�UHILQHG�DIWHU�IHHGEDFN�

IURP�SDWLHQWV��LQWHUYLHZHUV��

DQG�GDWD�DQDO\VWV��1R�WDUJHW�

SRSXODWLRQ� LV� LQYROYHG� LQ�

LWHP�JHQHUDWLRQ� 

3RRU  QD QD  &RQYHUJHQW� YDOLGLW\� ZDV�

PHDVXUHG�EHWZHHQ�196�DQG�WKH�

7HUUD1RYD� DFDGHPLF�

DFKLHYHPHQW� WHVW�� ZLWK� D�

FRUUHODWLRQ� FRHIILFLHQW� RI� �����

�S������� 

)DLU�  QD QD 
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,QVWUXPHQW &RQWHQW�YDOLGLW\  6WUXFWXUDO�YDOLGLW\  +\SRWKHVHV�WHVWLQJ  &URVV�FXOWXUDO�YDOLGLW\ 

5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
F�

V72)+/$G� 
�&KDQJ�HW�

DO�������� 

7KH� F�V72)+/$G� ZDV�

WUDQVODWHG� IURP� WKH� VKRUW�

YHUVLRQ� RI� 72)+/$�

DFFRUGLQJ� WR� WUDQVODWLRQ�

SURFHGXUHV� DQG� ZDV� WHVWHG�

DPRQJ� ��� DGROHVFHQWV� WR�

HQVXUH�DSSURSULDWHQHVV�� 

*RRG�  &RQILUPDWRU\� IDFWRU�

DQDO\VLV�ZDV�FRQGXFWHG�

WR� GHWHUPLQH� VWUXFWXUDO�

YDOLGLW\�� 2QH�IDFWRU�

PRGHO� LQGLFDWHG� DQ�

DFFHSWDEOH� ILW� WR� WKH�

GDWD� DFFRUGLQJ�

VWUXFWXUDO� HTXDWLRQ�

PRGHOOLQJ�DQDO\VLV�� 

)DLU�  &RQYHUJHQW� YDOLGLW\� ZDV�

PHDVXUHG� EHWZHHQ� F�

V72)+/$G� DQG� WKH� UDSLG�

HVWLPDWH� RI� DGXOW� OLWHUDF\� LQ�

PHGLFLQH� �5($/0��� ZLWK� D�

FRUUHODWLRQ� FRHIILFLHQW� RI� �����

�S�������� 

)DLU�  6HPDQWLF� HTXLYDOHQFH�

ZDV� PHDVXUHG� E\� WKH�

FRQWHQW� YDOLGLW\� LQGH[�

�&9,��� $OO� LWHPV� ZHUH�

UDWHG� E\� WKH� H[SHUWV� DV�

KDYLQJ� D� &9,!������

7KLUW\�DGROHVFHQWV�ZHUH�

FKRVHQ�WR�GHWHUPLQH�DQG�

HQVXUH� WKH� FXOWXUDO�

FRQJUXHQFH� RI� WKH�

LQVWUXPHQW� 

)DLU� 

72)+/$� 
�&KLVROP�

DQG�

%XFKDQDQ��

����� 

7KH� 72)+/$� ZDV�

GHYHORSHG� IURP� D� OLWHUDF\�

H[SHUW� DIWHU� UHYLHZLQJ�

FRPPRQO\� XVHG� KRVSLWDO�

WH[WV� DQG� D� SLORW� WHVW�� 1R�

WDUJHW� SRSXODWLRQ� LV�

LQYROYHG� LQ� LWHP�

JHQHUDWLRQ� 

3RRU�  QD QD  7KH� UHDGLQJ� FRPSUHKHQVLRQ�

FRPSRQHQW� ZDV� VLJQLILFDQWO\�

FRUUHODWHG�ZLWK� WKH�:5$7��DQG�

WKH� 5($/0� �! ������ S��������

! ������ S������� UHVSHFWLYHO\���

KRZHYHU�� QR� FRUUHODWLRQ� ZHUH�

IRXQG� ZLWK� WKH� QXPHUDF\�

FRPSRQHQW� �! ������ S ������

! ������S �����UHVSHFWLYHO\�� 

)DLU�  QD QD 

V�72)+/$� 
�+RIIPDQ�HW�

DO�������� 

7KH� V�72)+/$� ZDV�

GHYHORSHG� EDVHG� RQ�

SUHYLRXV� GDWD� DQDO\VLV��

SHUFHLYHG� LPSRUWDQFH� DQG�

IUHTXHQF\�RI�WKH�WDVN�LQ�WKH�

KHDOWKFDUH�VHWWLQJV�� 

3RRU�  QD QD  &RQYHUJHQW� YDOLGLW\� ZDV�

PHDVXUHG�EHWZHHQ�196�DQG�WKH�

7HUUD1RYD� DFDGHPLF�

DFKLHYHPHQW� WHVW�� ZLWK� D�

FRUUHODWLRQ� FRHIILFLHQW� RI� �����

�S������� 

)DLU�  QD QD 

5($/0�

7HHQ� 
�'DYLV�HW�DO���

����� 

7KH� 5($/0�7HHQ� ZDV�

GHYHORSHG� EDVHG� RQ� D�

SUHOLPLQDU\� WHVW� DQG� D�

VWUXFWXUHG�LQWHUYLHZ�DPRQJ�

DGROHVFHQWV��$QG�D�SDQHO�RI�

H[SHUWV� UHYLHZHG� WKH�ZRUG�

*RRG�  QD QD  &RQYHUJHQW� YDOLGLW\� ZDV�

PHDVXUHG� EHWZHHQ� 5($/0�

7HHQ� DQG� WKH�:5$7��� �U ������

DQG�6257�5��U ������ 

)DLU�  QD QD 

Page 70 of 82

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 18, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-020080 on 14 June 2018. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

24 
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5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
OLVW� 

5($/0�

7HHQ� 
�+RIIPDQ�HW�

DO�������� 

7KH� 5($/0�7HHQ� ZDV�

GHYHORSHG� EDVHG� RQ� D�

SUHOLPLQDU\� WHVW� DQG�

VWUXFWXUHG�LQWHUYLHZ�DPRQJ�

DGROHVFHQWV��$QG�D�SDQHO�RI�

H[SHUWV� UHYLHZHG� WKH�ZRUG�

OLVW� 

3RRU�  QD QD  &RQYHUJHQW� YDOLGLW\� ZDV�

PHDVXUHG�EHWZHHQ�196�DQG�WKH�

7HUUD1RYD� DFDGHPLF�

DFKLHYHPHQW� WHVW�� ZLWK� D�

FRUUHODWLRQ� FRHIILFLHQW� RI� �����

�S������� 

3RRU  QD QD 

+/$%� 
�:X�HW�DO���

����� 

3UHYLRXV� H[SHULHQFH� DQG�

OLWHUDWXUH�UHYLHZ�ZHUH�XVHG�

WR� GHYHORS� LWHPV�� ���

VWXGHQWV� ZHUH� SLORW�WHVWHG�

IRU� DSSURSULDWHQHVV� RI�

ZRUGLQJ�� FRQWHQW� DQG�

IRUPDW� RI� WKH� ILQDO�

LQVWUXPHQW� 

*RRG�  QD QD  &RUUHODWLRQV� ZHUH� DVVXPHG�

EHWZHHQ� VRFLR�GHPRJUDSKLF�

YDULDEOHV�DQG�WKH�RYHUDOO�VFRUHV��

6RFLR�GHPRJUDSKLFV� RI� JHQGHU��

DJH�ZKHQ�FDPH�WR�&DQDGD�WR�OLYH��

VSHDNLQJ� D� ODQJXDJH� RWKHU� WKDQ�

(QJOLVK�ZHUH�FRUUHODWHG�ZLWK�WKH�

VFRUHV� RI� +/$%� �� �������

S �������� �������S �������� �

������S ������ UHVSHFWLYHO\���1R�

FRQYHUJHQW�YDOLGLW\�LV�DVVHVVHG� 

)DLU�  QD QD 

00$+/ 
�0DVVH\�HW�

DO�������� 

'RPDLQV� ZHUH� HVWDEOLVKHG�

IURP� OLWHUDWXUH� UHYLHZ� DQG�

IRFXV� JURXS�� ,WHPV� ZHUH�

GHYHORSHG� HLWKHU� XVLQJ�

DGDSWDWLRQ� RI� H[LVWLQJ�

UHOHYDQW�LWHPV�RU�FUHDWHG�E\�

WKH�UHVHDUFK�WHDP� 

*RRG  ([SORUDWLYH� SULQFLSDO�

FRPSRQHQWV� IDFWRU�

DQDO\VLV�ZDV�FRQGXFWHG�

DQG� ������ RI� WKH�

YDULDQFH�ZDV�DFFRXQWHG�

E\���IDFWRUV� 

*RRG�  QD QD  QD QD 

0+/� 
�/HYLQ�

=DPLU�HW�DO���

����� 

7KH� IDFH� YDOLGLW\� ZDV�

GLVFXVVHG� LQ� WKH� IRFXV�

JURXS�GXULQJ�SLORW�WHVW��7KH�

FRQWHQW� YDOLGLW\� ZDV�

DQDO\VHG� XVLQJ� WKHRU\� DQG�

RSHUDWLRQDO� GHILQLWLRQV� RI�

*RRG�  QD QD  $V� K\SRWKHVLVHG�� 0+/� ZDV�

DVVRFLDWHG� ZLWK� VRFLR�HFRQRPLF�

GHWHUPLQDQWV�� SDUWLFXODUO\� ZLWK�

JHQGHU� �� ������ S�������� DQG�

PRWKHU¶V� HGXFDWLRQ� �� ������

S ������� ,Q� DGGLWLRQ��0+/�ZDV�

*RRG�  QD QD 

Page 71 of 82

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 18, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-020080 on 14 June 2018. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

25 
 

,QVWUXPHQW &RQWHQW�YDOLGLW\  6WUXFWXUDO�YDOLGLW\  +\SRWKHVHV�WHVWLQJ  &URVV�FXOWXUDO�YDOLGLW\ 

5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
KHDOWK� OLWHUDF\� DQG� PHGLD�

OLWHUDF\�� DQG� DGROHVFHQWV�

ZHUH� LQYLWHG� WR� ZULWH�

GHWDLOHG�� DQRQ\PRXV�

UHVSRQVHV� 

DOVR� DVVRFLDWHG� ZLWK� KHDOWK�

EHKDYLRXUV��� ������S ������DQG�

KHDOWK� HPSRZHUPHQW� �� ������

S�������� 

'17���� 
�0XOYDQH\�HW�

DO�������� 

7KH� '17���� ZDV�

GHYHORSHG�IURP�WKH�RULJLQDO�

���LWHP�YHUVLRQ�'17����E\�

HOLPLQDWLQJ� TXHVWLRQV�

VSHFLILF�WR�W\SH���GLDEHWHV��

$Q� H[SHUW� WHDP� GHYHORSHG�

WKH�'17����DQG�UHILQHG�LW�� 

3RRU  QD QD  7KH�'17����ZDV�DVVRFLDWHG�ZLWK�

:5$7��� DQG� SDUHQW� HGXFDWLRQ�

�! ������ S ������� ! ������

S ������UHVSHFWLYHO\� 

)DLU�  QD QD 

'17���� 
�0XOYDQH\�HW�

DO�������� 

7KH� '17���� ZDV�

GHYHORSHG�IURP�WKH�RULJLQDO�

���LWHP�YHUVLRQ�'17����E\�

HOLPLQDWLQJ� �� TXHVWLRQ�

VSHFLILF�WR�W\SH���GLDEHWHV��

$Q� H[SHUW� WHDP� GHYHORSHG�

WKH� '17���� E\� GDWD�

DQDO\VLV�IURP�'17���� 

3RRU  QD QD  7KH�'17����ZDV�DVVRFLDWHG�ZLWK�

WKH�:LGH�5DQJLQJ�$FKLHYHPHQW�

7HVW� �:5$7���� SDUHQW�

HGXFDWLRQ�� GLDEHWHV� SUREOHP�

VROYLQJ� DQG� +E$�F� �! ������

S ������� ! ������ S �������

! ������ S ������� ! �������

S ������UHVSHFWLYHO\� 

)DLU�  QD QD 

H+($/6� 
�1RUPDQ�DQG�

6NLQQHU��

����� 

7KH� H+($/6� ZDV�

GHYHORSHG� E\� WKH� H[SHUW�

WHDP� DQG� SLORW�WHVWHG� DQG�

UHILQHG� E\� IHHGEDFN� IURP�

SDUWLFLSDQWV� 

*RRG�  ([SORUDWLYH� SULQFLSDO�

FRPSRQHQWV� IDFWRU�

DQDO\VLV�ZDV�FRQGXFWHG�

DQG�����RI�WKH�YDULDQFH�

ZDV� DFFRXQWHG� E\� D�

VLQJOH�IDFWRU��7KH�IDFWRU�

ORDGLQJV� UDQJHG� IURP�

���������� DPRQJ� WKH� ��

LWHPV� 

)DLU�  &RUUHODWLRQV� ZHUH� DVVXPHG�

EHWZHHQ� H+($/6� DQG� RWKHU�

PHDVXUHG�YDULDEOHV��JHQGHU��DJH��

XVH� RI� LQIRUPDWLRQ� WHFKQRORJ\�

RYHUDOO�� VHOI�HYDOXDWLRQV� RI�

KHDOWK��� +RZHYHU�� RQO\� JHQGHU�

GLIIHUHQFH�ZDV�IRXQG�DW�EDVHOLQH�

OHYHO� RI� H+HDOWK� OLWHUDF\�

�W ������� S �������� 1R�

FRQYHUJHQW�YDOLGLW\�LV�DVVHVVHG� 

)DLU�  QD QD 

&+&�7HVW� 
�6WHFNHOEHUJ�

7KH� &+&� 7HVW� ZDV�

GHYHORSHG� E\� WKH� UHVHDUFK�

*RRG�  ,57� WHVW� IRU�

GHWHUPLQLQJ�

3RRU  QD QD  QD QD 
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5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
HW�DO�������� WHDP� DQG� SUH�WHVWHG� E\�

FROOHFWLQJ� TXDOLWDWLYH� GDWD�

DQG�TXDQWLWDWLYH�ILHOG�WHVW� 

GLPHQVLRQDOLW\� ZDV�

SHUIRUPHG� 

+.$&66� 
�6FKPLGW�HW�

DO�������� 

7KH� +.$&66� LWHPV� ZHUH�

WDNHQ� IURP� D� SUHYLRXV�

KHDOWK� VXUYH\� DQG� VHOHFWHG�

EDVLQJ� RQ� FRQVLGHUDWLRQ� RI�

LWHP�FRQWHQW� 

*RRG�  QD QD  $V� K\SRWKHVLVHG�� KHDOWK�

FRPPXQLFDWLRQ�� DWWLWXGHV� DQG�

VHOI�HIILFDF\� ZHUH� VLJQLILFDQWO\�

UHODWHG� WR� HDFK� RWKHU� �! �����

������ 3�������� $QG� FKLOGUHQ�

IURP� KLJKHU� HGXFDWLRQDO�

EDFNJURXQG� VKRZHG� D� EHWWHU�

NQRZOHGJH� DQG� FRPPXQLFDWHG�

PRUH� DERXW� KHDOWK� WRSLFV�

�� ������S������� 

*RRG�  QD QD 

+/$7���� 
�+DUSHU��

����� 

7KH� H[SHUW� WHDP� HYDOXDWHG�

WKH� LQLWLDO� LWHPV�XVLQJ�D���

SRLQW� /LNHUW� VFDOH�

DFFRUGLQJ� WR� WKHLU� UHVHDUFK�

H[SHULHQFH�� $QG� ����

FROOHJH� VWXGHQWV� ZHUH�

LQYLWHG� WR� FRPSOHWH� D� SLORW�

WHVW� 

*RRG�  &RPSUHKHQVLRQ�

�&), ������ 7/, ������

506($ ������� KHDOWK�

QXPHUDF\� �&), ������

7/, ������

506($ ������� PHGLD�

OLWHUDF\� �&), ������

7/, ������

506($ ������� GLJLWDO�

OLWHUDF\� �&), ������

7/, ������

506($ ������� KHDOWK�

LQIRUPDWLRQ� VHHNLQJ�

�&), ������ 7/, ������

506($ ����� 

3RRU  QD QD  QD QD 

+/$7��� 
�$EHO�HW�DO���

����� 

7KH� UHVHDUFK� WHDP�

GHYHORSHG� WKH� +$/7���

GUDZLQJ� RQ� OLWHUDWXUH�

UHYLHZ� DQG� WKHLU� RZQ�

3RRU�  ([SORUDWLYH� SULQFLSDO�

FRPSRQHQWV� IDFWRU�

DQDO\VLV�ZDV�FRQGXFWHG�

DQG� ������� RI� WKH�

([FHOOHQW  +\SRWKHVHV� ZHUH� IRUPXODWHG� D�

SULRUL� UHJDUGLQJ� FRUUHODWLRQV�

EHWZHHQ� KHDOWK� OLWHUDF\� DQG�

JHQGHU�� VRFLR�FXOWXUDO�

*RRG�  QD QD 
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5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
H[SHULHQFH�� 1R� WDUJHW�

SRSXODWLRQ� LV� LQYROYHG� LQ�

LWHP�JHQHUDWLRQ� 

YDULDQFH�ZDV�DFFRXQWHG�

E\� IRXU� IDFWRUV� DPRQJ�

PDOH�� ,Q� DGGLWLRQ�� WKH�

IDFWRU� VWUXFWXUH� ZDV�

YDOLGDWHG� XVLQJ�

FRQILUPDWRU\� IDFWRU�

DQDO\VLV� �&), ������

7/, ������

506($ ������

6505 ������ 

FKDUDFWHULVWLFV�DQG�KHDOWK�YDOXHV��

5HVXOWV� VKRZHG� WKDW� IHPDOH��

KLJKHU� HGXFDWLRQDO� VWDWXV�� DQG� D�

VWURQJHU� KHDOWK� YDOXDWLRQ� ZHUH�

DVVRFLDWHG�ZLWK�KLJKHU�+/�VFRUHV�

�S�������UHVSHFWLYHO\��� 
 

&+/7��/LX�

HW�DO�������� 
7KH� UHVHDUFK� WHDP�

GHYHORSHG� WKH� &+/7�

GUDZLQJ� RQ� OLWHUDWXUH�

UHYLHZ��H[SHUW�FRQVXOWDWLRQ�

DQG�SLORW�WHVW�����VL[�JUDGHUV�

ZHUH� SLORWHG� DERXW� WKH�

LQVWUXPHQW¶V�UHDGDELOLW\� 

*RRG�  &RQILUPDWRU\� IDFWRU�

DQDO\VLV�ZDV�FRQGXFWHG�

WR� WHVW� WKH� XQL�

GLPHQVLRQDOLW\� RI� HDFK�

VXEVFDOH�� 7KH� IDFWRU�

ORDGLQJV� UDQJHG� IURP�

���������� 

)DLU�  +\SRWKHVHV� ZHUH� IRUPXODWHG� D�

SULRUL� UHJDUGLQJ� FRUUHODWLRQV�

EHWZHHQ� KHDOWK� OLWHUDF\� DQG�

JHQGHU�� VHOI�UHSRUWHG� KHDOWK� DQG�

KHDOWK� EHKDYLRXUV�� 5HVXOWV�

VKRZHG�WKDW�IHPDOH��EHWWHU�KHDOWK�

VWDWXV�� QRUPDO�%0,�DQG�KHDOWK\�

EHKDYLRXUV� ZHUH� SRVLWLYHO\�

DVVRFLDWHG� ZLWK� +/� VFRUHV�

�S������� UHVSHFWLYHO\��� +HDOWK�

ULVN\�EHKDYLRXUV�ZHUH�QHJDWLYHO\�

DVVRFLDWHG� ZLWK� KHDOWK� OLWHUDF\�

VFRUHV��S������� 

)DLU�  QD QD 

92+/�

�8HQR�HW�DO���

����� 

QD QD  QD QD  &RUUHODWLRQV� ZHUH� FRQGXFWHG�

EHWZHHQ� KHDOWK� OLWHUDF\� DQG�

JHQGHU�� 5HVXOWV� VKRZHG� IHPDOH�

VWXGHQWV� KDG� KLJKHU� JLQJLYD�

VFRUHV� WKDQ� PDOH� VWXGHQWV�

�S�������� +RZHYHU�� QR� JHQGHU�

GLIIHUHQFHV�ZHUH�IRXQG�UHJDUGLQJ�

WRRWK�VFRUHV� 

)DLU�  QD QD 

Page 74 of 82

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 18, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-020080 on 14 June 2018. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

28 
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5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
+$6�$�

�0DQJDQHOOR�

HW�DO�������� 

7KH� UHVHDUFK� WHDP�

GHYHORSHG� WKH� +$6�$�

GUDZLQJ� RQ� OLWHUDWXUH�

UHYLHZ��H[SHUW�FRQVXOWDWLRQ�

DQG� SLORW� WHVW�� 6FDOH� LWHPV�

ZHUH� SLORWHG� ZLWK�

XQGHUJUDGXDWHV� 

*RRG�  ([SORUDWRU\� IDFWRU�

DQDO\VLV�ZDV�FRQGXFWHG�

DQG�����RI�WKH�YDULDQFH�

ZDV�DFFRXQWHG�E\�WKUHH�

IDFWRUV� 

)DLU�  &RPPXQLFDWLRQ�VFDOH��FRQIXVLRQ�

VFDOH�� DQG� XQGHUVWDQGLQJ� VFDOH�

ZHUH� DOO� FRUUHODWHG� ZLWK� WKH�

$85$� VFDOH� �U ������ S��������

U ������� S�������� U �������

S��������� 7KH� FRUUHODWLRQ�

EHWZHHQ� FRPPXQLFDWLRQ� VFDOH��

FRQIXVLRQ� VFDOH� DQG�

XQGHUVWDQGLQJ� VFDOH� DQG�

5($/0�7HHQ� DQG� 196� ZHUH�

VPDOO�� UDQJLQJ� IURP� ������ WR�

������$OVR�KHDOWK�OLWHUDF\�VFRUHV�

ZHUH� FRPSDUHG� E\�

GHPRJUDSKLFV�� 7KHUH� ZDV� QR�

GLIIHUHQFH� LQ� VFRUHV� E\� VH[� RU�

DJH�� EXW� D� VLJQLILFDQW� GLIIHUHQFH�

E\�UDFH�HWKQLFLW\��S�������� 

)DLU�  QD QD 

0D+H/L�

�1DLJDJD�HW�

DO������� 

7KH� UHVHDUFK� WHDP�

GHYHORSHG� WKH� 0D+H/L�

EDVHG� RQ� WKH� KHDOWK� EHOLHI�

PRGHO� DQG� LQWHJUDWHG�

PRGHO�RI�KHDOWK�OLWHUDF\��1R�

WDUJHW� SRSXODWLRQ� LV�

LQYROYHG� LQ� LWHP�

JHQHUDWLRQ� 

Poor   7KH� KHDOWK�VHHNLQJ�

EHKDYLRXU� �+6%��

VXEVFDOH� EURXJKW�

VXEVWDQWLDO�

PXOWLGLPHQVLRQDOLW\�

LQWR� WKH�0H+H/L� VFDOH��

$IWHU� UHPRYLQJ� PRVW�

LWHPV� RI� WKH� +6%�

VXEVFDOH�� WKH� 0H+H/L�

VFDOH� VKRZHG� D� XQL�

GLPHQVLRQDOLW\�

FRQVWUXFW�ZLWK�VRPH�EXW�

QRW� WRR� QRWLFHDEOH�

PXOWL�GLPHQVLRQDOLW\� 

)DLU�  QD QD  QD QD 
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,QVWUXPHQW &RQWHQW�YDOLGLW\  6WUXFWXUDO�YDOLGLW\  +\SRWKHVHV�WHVWLQJ  &URVV�FXOWXUDO�YDOLGLW\ 

5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
4X$/L60HQ

WDO��GH�-HVXV�

/RXUHLUR�HW�

DO�������� 

7KH� TXHVWLRQQDLUH� ZDV�

GHYHORSHG�EDVHG�RQ�PHQWDO�

KHDOWK� OLWHUDF\� IUDPHZRUN�

DQG� DGDSWHG� DPRQJ�

3RUWXJXHVH�DGROHVFHQWV�DQG�

\RXQJ�SHRSOH� 

Excellent   ([SORUDWRU\� IDFWRU�

DQDO\VLV�ZDV�FRQGXFWHG�

IRU� HDFK� FRPSRQHQW� RI�

WKH� TXHVWLRQQDLUH�� $�

ILYH�IDFWRU� VROXWLRQ�

H[SODLQHG� ������� RI�

WKH� WRWDO� YDULDQFH� IRU�

FRPSRQHQW� �� DQG�

�������IRU�FRPSRQHQWV�

�� DQG� ���$� WKUHH�IDFWRU�

VROXWLRQ� H[SODLQHG�

�������RI�WKH�YDULDQFH�

IRU� FRPSRQHQW��� DQG� D�

WZR�IDFWRU� VROXWLRQ�

H[SODLQHG� ������� IRU�

FRPSRQHQW��� 

)DLU�  7KH�UHODWLRQVKLS�EHWZHHQ�PHQWDO�

KHDOWK� FRPSRQHQWV� DQG� PHQWDO�

KHDOWK� KHOS�VHHNLQJ� LQWHQVLRQ�

ZDV� H[DPLQHG� XVLQJ� D� ELQDU\�

ORJLVWLF� UHJUHVVLRQ� DQDO\VLV��

5HVXOWV�VKRZHG�KLJKHU� OHYHOV�RI�

PHQWDO� KHDOWK� OLWHUDF\� WHQGHG� WR�

DVVRFLDWH� ZLWK� PHQWDO� KHDOWK�

VHHNLQJ�LQWHQWLRQV�� 

)DLU�  QD QD 

)&&+/�

$<$&�

�0F'RQDOG�

HW�DO�������� 

7KH� LQVWUXPHQW� ZDV�

DGDSWHG� IURP� WKH�

IXQFWLRQDO��FRPPXQLFDWLYH��

DQG� FULWLFDO� KHDOWK� OLWHUDF\�

VFDOH� WR� EH� VXLWDEOH� IRU�

DGROHVFHQWV� DQG� \RXQJ�

DGXOWV� GLDJQRVHG� ZLWK�

FDQFHU� 

Good   ([SORUDWRU\� IDFWRU�

DQDO\VLV�ZDV�FRQGXFWHG�

IRU�WKH�HQWLUH�VFDOH��7KH�

VFUHHQ� SORW� VXJJHVWHG�

WKH� H[WUDFWLRQ� RI� WKUHH�

IDFWRUV��������YDULDQFH�

H[SODLQHG�� 

)DLU�  +HDOWK� OLWHUDF\� VFRUHV� ZHUH�

H[DPLQHG�E\�JHQGHU��ZKHWKHU�WKH�

PHDVXUH� ZDV� FRPSOHWHG� RQOLQH�

RU� RQ� SDSHU�� ZKHWKHU� WKH�

SDUWLFLSDQW� ZDV� RQ� RU� RII�

WUHDWPHQW�� 5HVXOWV� VKRZHG� QR�

VLJQLILFDQW�GLIIHUHQFH�ZDV�IRXQG� 

)DLU�  QD QD 

,&+/��6PLWK�

HW�DO�������� 
7KH� LQVWUXPHQW� ZDV�

GHYHORSHG� IURP� IRUPDWLYH�

LQWHUYLHZV� ZLWK� ���

GHDI�KDUG�RI� KHDULQJ� KLJK�

VFKRRO� VWXGHQWV�� $OVR� WKH�

LQVWUXPHQW�ZDV�SLORWHG�ZLWK�

��� LQGLYLGXDOV� LQFOXGLQJ�

FRQWHQW�H[SHUW�DQG�FRQWHQW�

Good   QD QD  7KH� UHODWLRQVKLS� EHWZHHQ� ,&+/�

DQG� VWDQGDUG� KHDOWK� OLWHUDF\�

PHDVXUHV�ZHUH�H[DPLQHG��5HVXOW�

VKRZHG� PRVW� ,&+/� LWHPV� ZHUH�

UHODWHG� WR� KHDOWK� OLWHUDF\� VNLOOV�

LQVWUXPHQW�VKRUW� IRUP�� V�

72)+/$�� DQG� FRPSUHKHQVLYH�

KHDUW� GLVHDVH� NQRZOHGJH�

)DLU�  QD QD 
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,QVWUXPHQW &RQWHQW�YDOLGLW\  6WUXFWXUDO�YDOLGLW\  +\SRWKHVHV�WHVWLQJ  &URVV�FXOWXUDO�YDOLGLW\ 

5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
QDwYH� GHDI� DQG� KHDULQJ�

FROOHDJXHV�� WHDFKHUV�

LQWHUSUHWHUV�DQG�VWXGHQWV� 

TXHVWLRQQDLUH��S�������� 

+(/0$�

�*KDQEDUL�HW�

DO�������� 

$OO� LWHPV� ZHUH� LQLWLDOO\�

JHQHUDWHG� E\� LQ�GHSWK�

LQWHUYLHZV� ZLWK� ���

DGROHVFHQWV�� 7KHQ� LWHPV�

ZHUH�DVVHVVHG�E\�DQ�H[SHUW�

SDQHO� UHYLHZ� DQG� ���

DGROHVFHQWV� 

*RRG�  ([SORUDWRU\� IDFWRU�

DQDO\VLV�ZDV�FRQGXFWHG�

DQG� ������� RI� WKH�

YDULDQFH�ZDV�DFFRXQWHG�

E\�HLJKW�IDFWRUV� 

*RRG�  QD QD  QD QD 

+/6$&�

�3DDNNDUL�HW�

DO�������� 

7KH� UHVHDUFK� WHDP�

GHYHORSHG� WKH� +/6$&�

GUDZLQJ� RQ� OLWHUDWXUH�

UHYLHZ�� H[SHUW� UHYLHZ� DQG�

SLORW�WHVW��6FDOH�LWHPV�ZHUH�

SLORWHG�ZLWK�����SXSLOV���WK�

JUDGHUV�DQG��WK�JUDGHUV�� 

*RRG�  7KH� ILYH�IDFWRU�

VWUXFWXUH� ZDV� WHVWHG�

XVLQJ� FRQILUPDWRU\�

IDFWRU� DQDO\VLV�

�506($ ������

&), ������ 7/, ������

6505 �������

+RZHYHU�� GXH� WR� KLJK�

FRUUHODWLRQV� EHWZHHQ�

IDFWRUV�� RQH�IDFWRU�

VWUXFWXUH� ZDV� ILQDOO\�

GHWHUPLQHG�

�506($ ������

&), ������ 7/, ������

6505 ������ 

)DLU�  &RUUHODWLRQV� ZHUH� DVVXPHG�

EHWZHHQ� WKH� ILQDO� ���LWHP� VFDOH�

DQG� WKH� RULJLQDO� ���LWHP� VFDOH��

5HVXOWV� VKRZHG� WKH� ���LWHP�

+/6$&� SUHGLFWHG�

DSSUR[LPDWHO\� ���� RI� WKH�

YDULDQFH� RI� WKH� ���LWHP�

LQVWUXPHQW� 

)DLU�  QD QD 

5($/0�

7HHQ6�

�0DQJDQHOOR�

HW�DO�������� 

7KLV� LQVWUXPHQW� ZDV�

GHULYHG� IURP� WKH� RULJLQDO�

���LWHP� 5($/0�7HHQ�

XVLQJ� WKH� LWHP� UHVSRQVH�

WKHRU\�� $OVR�� WHQ� WHHQDJH�

SDWLHQWV�ZHUH�SLORWHG� 

*RRG�  QD QD  7KH�5($/0�7HHQ6�VFRUHV�ZHUH�

FRUUHODWHG� ZLWK� WKH� 5($/0�

7HHQ��U ������S���������,WHP�ILW�

DQDO\VLV� XVLQJ� WKH� GLIIHUHQWLDO�

LWHP� IXQFWLRQLQJ� VKRZHG� WKH�

5($/0�7HHQ6� IXQFWLRQHG�ZHOO�

IRU� GLIIHUHQW� JURXSV� RI� VH[��

*RRG�  QD QD 
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,QVWUXPHQW &RQWHQW�YDOLGLW\  6WUXFWXUDO�YDOLGLW\  +\SRWKHVHV�WHVWLQJ  &URVV�FXOWXUDO�YDOLGLW\ 

5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
UDFH�HWKQLFLW\�� DQG� ODQJXDJH�

VSRNHQ�DW�KRPH� 

funHLS-YA�
�7VXEDNLWD�HW�

DO�������� 

,WHPV�ZHUH�JHQHUDWHG�IURP�

KHDOWK� PDWHULDOV� WKDW� ZHUH�

IUHTXHQWO\� XVHG� LQ� \RXQJ�

DGXOWV�DQG�UHYLHZHG�E\�WKH�

UHVHDUFK� WHDP�� 1R� WDUJHW�

SRSXODWLRQ�ZDV�LQYROYHG�LQ�

SLORW�WHVW� 

3RRU�  ��IDFWRU� PRGHO� ZDV�

VXSSRUWHG� E\� WKH�

H[SORUDWRU\� IDFWRU�

DQDO\VLV� 

)DLU�  7KH�FRUUHODWLRQ�EHWZHHQ�funHLS-
YA and the comparator instrument 
of functional health literacy was 
0.191 (p<0.001). 

)DLU  QD QD 

+/6�7&2�

�,QWDUDNDPKD

QJ�HW�DO���

����� 

,WHPV�ZHUH�GHYHORSHG�IURP�

WKHRULHV�� GRFXPHQWV� DQG�

UHODWHG� UHVHDUFK�� $OVR��

IRFXV� JURXS� DQG� H[SHUW�

UHYLHZ� ZHUH� XVHG� WR�

GHYHORS� WKH� LQVWUXPHQW��

����VDPSOHV�RI�RYHUZHLJKW�

FKLOGUHQ�ZHUH�SLORWHG� 

*RRG�  &RQILUPDWRU\� IDFWRU�

DQDO\VLV�ZDV�FRQGXFWHG�

IRU� HDFK� VXEVFDOH� DQG�

UHVXOWV� VKRZHG� WKH�

PRGHO� ZDV� DFFHSWDEOH��

ZLWK� IDFWRU� ORDGLQJ�

UDQJLQJ����������� 

)DLU�  7KH�SDWK�PRGHO�RI�KHDOWK�OLWHUDF\�

IRU� REHVLW\� SUHYHQWLRQ�

EHKDYLRXUV�ZDV�FRQGXFWHG�XVLQJ�

VWUXFWXUDO� HTXDWLRQ� PRGHOOLQJ��

5HVXOWV�VKRZHG�WKH�K\SRWKHWLFDO�

FDXVDO�PRGHO�ZDV�FRQVLVWHQW�ZLWK�

HPSLULFDO� GDWD� �FKL�

VTXDUH ������� S ������ GI ����

506($ ������ &), ������

$*), ������ 

)DLU�  QD QD 

+/56�<�

�%UDGOH\�

.OXJ�HW�DO���

����� 

,WHPV� ZHUH� JHQHUDWHG� E\�

IRFXV�JURXS��H[SHUW�UHYLHZ�

DQG� D� SLORW� WHVW� ZLWK� ���

SDUWLFLSDQWV� 

([FHOOHQW�  ([SORUDWRU\� IDFWRU�

DQDO\VLV� ZDV�

FRQGXFWHG�� DQG� UHVXOWV�

VKRZHG� D� WKUHH�IDFWRU�

VWUXFWXUH� RI� WKH�

LQVWUXPHQW� 

)DLU�  7KH�UHODWLRQVKLSV�EHWZHHQ�KHDOWK�

OLWHUDF\� VFRUHV� DQG�

GHPRJUDSKLFV� ZHUH� H[DPLQHG�

DQG� UHVXOWV� VKRZHG� LQVXUDQFH�

W\SH� DQG�NQRZOHGJH�� WLPH� VLQFH�

GLDJQRVLV� DQG� NQRZOHGJH� DQG�

VHOI�DGYRFDF\� 

)DLU  QD QD 

SB+/$7���

�4XHPHOR�HW�

DO�������� 

The SB+/$7��� was 
translated from the HLAT-
8 according to translation 
procedures and was tested 
among 10 university 

*RRG�  &RQILUPDWRU\� IDFWRU�

DQDO\VLV� ZDV�

FRQGXFWHG�� DQG� UHVXOWV�

VKRZHG� WKH� ��IDFWRU�

PRGHO� ILW� ZDV� IDLU�

)DLU�  &RQYHUJHQW� YDOLGLW\� ZDV�

H[DPLQHG�IRU�HDFK�VXE�VFDOH��EXW�

WKH�UHVXOWV�VKRZHG�WKDW�RQO\� WKH�

IDFWRU� µVHDUFK� IRU� LQIRUPDWLRQ¶�

ZDV� DGHTXDWH�� 'LVFULPLQDQW�

)DLU�  7hree experts in the 
field of health forward 
and backward translated 
the scale independently. 
7HQ� XQLYHUVLW\� VWXGHQWV�

)DLU� 
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,QVWUXPHQW &RQWHQW�YDOLGLW\  6WUXFWXUDO�YDOLGLW\  +\SRWKHVHV�WHVWLQJ  &URVV�FXOWXUDO�YDOLGLW\ 

5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
 5HVXOWV� &260,1�

VFRUH 
students to ensure 
appropriateness.  

�&), ������ *), ������

7/, ������

506($ ������ 

YDOLGLW\� ZDV� RQO\� DGHTXDWH� IRU�

WZR� IDFWRUV� �µVHDUFK� IRU�

LQIRUPDWLRQ¶�DQG�µXQGHUVWDQGLQJ�

LQIRUPDWLRQ¶�� 

ZHUH�SLORWHG�WR�WHVW�DQG�

HQVXUH� WKH� FXOWXUDO�

FRQJUXHQFH�RI�WKH�VFDOH��

&RQILUPDWRU\� IDFWRU�

DQDO\VLV� VKRZHG� D� ��

IDFWRU� VWUXFWXUH� ILW� WKH�

PRGHO� 
Note: na, no information available. AGFI, Adjusted Goodness of Fit Index; AURA, Ask, Understand, Remember and Assessment; CFI, Comparative Fit Index; CHC Test, the Critical Health 

Competence Test; &+/7��&KLOG�+HDOWK�/LWHUDF\�7HVW��c-sTOFHLAd, the Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, the Diabetes Numeracy Test; 

eHEALS, the eHealth Literacy Scale; FCCHL-AYAC, the Functional, Communicative, and Critical Health Literacy-Adolescents and Young Adults Cancer; funHLS-YA, Functional Health 

Literacy Scale for Young Adults; HAS-A, the Health Literacy Assessment Scale for Adolescents; HELMA, the Health Literacy Measure for Adolescents; HKACSS, the Health Knowledge, 

Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 51-item Health Literacy 

Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, The Health Literacy for School-aged Children; HLS-TCO, Health Literacy Scale for Thai Childhood 

Overweight; ICHL, Interactive and Critical Health Literacy; MaHeLi, the Maternal Health Literacy; MHL, the Media Health Literacy; MMAHL, the Multidimensional Measure of Adolescent 

Health Literacy; NVS, the Newest Vital Sign; SB+/$7����3RUWXJXHVH�YHUVLRQ�RI�the 8-item Health Literacy Assessment Tool;�4X$/L60HQWDO��WKH�4XHVWLRQQDLUH�IRU�$VVHVVPHQW�RI�0HQWDO�+HDOWK�

/LWHUDF\��REALM-Teen, the Rapid Estimate of Adolescent Literacy in Medicine; 5($/0�7HHQ6��WKH�5DSLG�(VWLPDWH�RI�$GROHVFHQW�/LWHUDF\�LQ�0HGLFLQH�6KRUW�)RUP��RMSEA, Root Mean Square 

Error of Approximation; 6505� Standardized Root Mean Square Residual; 6257�5��6ORVVRQ�2UDO�5HDGLQJ�7HVW�5HYLVHG; s-TOFHLA, the short-form Test of Functional Health Literacy in Adults; 

TLI, Tucker-Lewis Index; TOFHLA, the Test of Functional Health Literacy in Adults; 92+/��WKH�9LVXDO�2UDO�+HDOWK�/LWHUDF\��:5$7����:LGH�5DQJH�$FKLHYHPHQW�7HVW�5HYLVHG� 
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Appendix Table 3. The methodological quality of each study based on responsiveness for each health literacy instrument  

,QVWUXPHQW 5HVSRQVLYHQHVV 

5HVXOWV� &260,1�VFRUH 

92+/��8HQR�HW�DO�������� &RPSDULVRQ� RI� KHDOWK� OLWHUDF\� VFRUHV� EHIRUH� DQG� DIWHU� KHDOWK� HGXFDWLRQ�

VKRZHG�ERWK� WRRWK�DQG�JLQJLYD� VFRUHV� VLJQLILFDQWO\� LQFUHDVHG�DIWHU�KHDOWK�

HGXFDWLRQ� 

)DLU� 

1RWH��$V�WKHUH�ZDV�RQO\�RQH�VWXG\�H[DPLQLQJ�WKH�LQVWUXPHQW¶V�UHVSRQVLYHQHVV��ZH�RQO\�SUHVHQWHG�WKH�LQVWUXPHQW�RI�92+/��92+/��WKH�9LVXDO�2UDO�+HDOWK�/LWHUDF\� 
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Research Checklist. PRISMA checklist for reporting systematic review 

Section/topic  # Checklist item  
Reported on page 

#  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and 

interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review 
registration number.  

2-3 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  5-7 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study 

design (PICOS).  

7 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information 

including registration number.  

Appendix 1 

(CRD42018013759) 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication 

status) used as criteria for eligibility, giving rationale.  

8 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the 

search and date last searched.  

7 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.  Appendix 2 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-

analysis).  

8-9 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and 

confirming data from investigators.  

9 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made.  9 

Risk of bias in individual studies  12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or 

outcome level), and how this information is to be used in any data synthesis.  

9-10 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  N/A 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each 

meta-analysis.  

10 
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Section/topic  # Checklist item  
Reported on 

page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies).  10 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-

specified.  

N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with 

a flow diagram.  

11; Figure 1  

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations.  11; 15-16; Table 

1 & 2 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  25; Table 3 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect 

estimates and confidence intervals, ideally with a forest plot.  

25; Table 4  

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  25; Table 5 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  25; Table 5 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  N/A 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., 

healthcare providers, users, and policy makers).  

32-38 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, 

reporting bias).  

38-39 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  39 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review.  N/A 

 

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 

doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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ABSTRACT 

Objective: Improving health literacy at an early age is crucial to personal health and 

development. Although health literacy in children and adolescents has gained 

momentum in the past decade, it remains an under-researched area, particularly health 

literacy measurement. This study aimed to examine the quality of health literacy 

instruments used in children and adolescents and to identify the best instrument for 

field use. 

Design: Systematic review. 

Setting: A wide range of settings including schools, clinics and communities. 

Participants: Children and/or adolescents aged 6-24 years. 

Primary and secondary outcome measures: Measurement properties (reliability, 

validity and responsiveness) and other important characteristics (e.g. health topics, 

components or scoring systems) of health literacy instruments. 

Results: There were 29 health literacy instruments identified from the screening 

process. When measuring health literacy in children and adolescents, researchers 

mainly focus on the functional domain (basic skills in reading and writing) and 

consider participant characteristics of developmental change (of cognitive ability), 

dependency (on parents) and demographic patterns (e.g. racial/ethnic backgrounds), 

less on differential epidemiology (of health and illness). The methodological quality 

of included studies as assessed via measurement properties varied from poor to 

excellent. More than half (62.9%) of measurement properties were unknown, due to 

either poor methodological quality of included studies or a lack of reporting or 

assessment. The 8-item Health Literacy Assessment Tool (HLAT-8) showed best 

evidence on construct validity and the Health Literacy Measure for Adolescents 

showed best evidence on reliability. 

Conclusions: More rigorous and high-quality studies are needed to fill the knowledge 

gap in measurement properties of health literacy instruments. Although it is 
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challenging to draw a robust conclusion about which instrument is the most reliable 

and the most valid, this review provides important evidence that supports the use of 

the HLAT-8 to measure childhood and adolescent health literacy in future school-

based research. 

Keywords: measurement properties; health literacy; children; adolescents; systematic 

review
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STRENGTHS AND LIMITATIONS OF THIS STUDY 

• The COSMIN checklist was used as a methodological framework to rate the 

methodological quality of included studies.  

• This review has updated previous three reviews of childhood and adolescent 

health literacy measurement tools and identified 19 additional new health 

literacy instruments. 

• Including only studies that aimed to develop or validate a health literacy 

instrument may eliminate studies that used a health literacy instrument for 

other purposes.  

•  Individual subjectivity exists in the screening and data synthesis stages.
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INTRODUCTION 

Health literacy is a personal resource that enables an individual to make decisions for 

healthcare, disease prevention and health promotion in everyday life.
1
 As defined by 

the World Health Organisation,
2
 health literacy refers to ‘the cognitive and social 

skills which determine the motivation and ability of individuals to gain access to, 

understand and use information in ways which promote and maintain good health.’ 

The literature has shown that health literacy is an independent and more direct 

predictor of health outcomes than socio-demographics.
3 4

 People with low health 

literacy are likely to have worse health-compromising behaviours, higher healthcare 

costs and poorer health status.
5
 Given the close relationship between health literacy 

and health outcomes, many countries have adopted health literacy promotion as a key 

strategy to reduce health inequities.
6
  

From a health promotion perspective, improving health literacy at an early age is 

crucial to childhood and adolescent health and development.
7
 As demonstrated by 

Diamond et al.
8
 and Robinson et al.,

9
 health literacy interventions for children and 

adolescents can bring about improvements in healthy behaviours and decreased used 

of emergency department services. Although health literacy in young people has 

gained increasing attention, with a rapidly growing number of publications in the past 

decade,
10-13

 childhood and adolescent health literacy is still under-researched. 

According to Forrest et al.’s 4D model,
14 15

 health literacy in children and adolescents 

is mediated by four additional factors compared to adults: (1) developmental change: 

children and adolescents have less well-developed cognitive ability than adults; (2) 

dependency: children and adolescents depend more on their parents and peers than 

adults do; (3) differential epidemiology: children and adolescents experience a unique 

pattern of health, illness and disability; and (4) demographic patterns: many children 

and adolescents living in poverty or in single-parent families are neglected and so 

require additional care. These four differences pose significant challenges for 

researchers when measuring health literacy in children and adolescents. 

Health literacy is a broad and multi-dimensional concept with varying definitions.
16

 

This paper uses the definition by Nutbeam who states that health literacy consists of 

three domains: functional, interactive and critical.
17

 The functional domain refers to 
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basic skills in reading and writing health information, which are important for 

functioning effectively in everyday life. The interactive domain represents advanced 

skills that allow individuals to extract health information and derive meaning from 

different forms of communication. And the critical domain represents more advanced 

skills that can be used to critically evaluate health information and take control over 

health determinants.
17

 Although health literacy is sufficiently explained in terms of its 

definitions
17-19

 and theoretical models,
4 7

 its measurement remains a contested issue. 

There are two possible reasons for this. One reason is the large variety of health 

literacy definitions and conceptual models,
12 16

 and the other reason is that researchers 

may have different study aims, populations and contexts when measuring health 

literacy.
20 21

  

Currently, there are three systematic reviews describing and analysing the 

methodology and measurement of childhood and adolescent health literacy.
10 11 13

 In 

2013, Ormshaw et al.
10

 conducted a systematic review of child and adolescent health 

literacy measures. This review used four questions to explore health literacy 

measurement in children and adolescents: “What measurement tools were used? What 

health topics were involved? What components were identified? and Did studies 

achieve their stated aims?” The authors identified 16 empirical studies, with only six 

of them evaluating health literacy measurement as their primary aim. The remaining 

studies used health literacy measures as either a comparison tool when developing 

other new instruments or as a dependent variable to examine the effect of an 

intervention program. Subsequently, in 2014, Perry
11

 conducted an integrative review 

of health literacy instruments used in adolescents. In accordance with the eligibility 

criteria, five instruments were identified. More recently, Okan et al.
13

 conducted 

another systematic review on generic health literacy instruments used for children and 

adolescents with the aim of identifying and assessing relevant instruments for first-

time use. They found fifteen generic health literacy instruments used for this target 

group. 

Although these three reviews provide general knowledge about the methodology and 

measurement of health literacy in young people, they all have limitations. Ormshaw et 

al.
10

 did not evaluate measurement properties of each health literacy instrument. 

Although Perry
11

 and Okan et al.
13

 summarised measurement properties of each 
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instrument, the information provided was limited, mostly descriptive, and lacked a 

critical appraisal. Notably, none of the three reviews considered the methodological 

quality of included studies
10 11 13

. A lack of quality assessment of studies raises 

concerns about the utility of such reviews for evaluating and selecting health literacy 

instruments for children and adolescents. Therefore, it is still unclear which 

instrument is the best in terms of its validity, reliability and feasibility for field use. In 

addition, it is also unclear how Nutbeam’s three-domain health literacy model and 

Forrest et al.’s 4D model are considered in existing health literacy instruments for 

children and adolescents. 

To fill these knowledge gaps, this systematic review aimed to examine the quality of 

health literacy instruments used in the young population and to identify the best 

instrument for field use. We expect the findings will assist researchers in identifying 

and selecting the most appropriate instrument for different purposes when measuring 

childhood and adolescent health literacy. 

METHODS  

Following the methods for conducting systematic reviews outlined in the Cochrane 

Handbook,
22

 we developed a review protocol (See Appendix 1, PROSPERO 

registered ID: CRD42018013759) prior to commencing the study. The Preferred 

Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement
23

 

(See Research Checklist) was used to ensure the reporting quality of this review.  

Literature search 

The review took place over two time periods: The initial systematic review covered 

the period between 1 January 1974 and 16 May 2014 (period 1). The start date of 

1974 was chosen because this was the date from which the term ‘health literacy’ was 

first used.
24

 A second search was used to update the review in February 2018. It 

covered the period 17 May 2014 to 31 Jan 2018 (period 2). The databases searched 

were: Medline, PubMed, Embase, PsycINFO, CINAHL, ERIC and the Cochrane 

Library. The search strategy was designed on the basis of previous reviews
5 10 25 26

 and 

in consultation with two librarian experts. Three types of search terms were used: (1) 
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construct-related terms: ‘health literacy’ OR ‘health and education and literacy’; (2) 

outcome-related terms: ‘health literacy assess*’ OR ‘health literacy measure*’ OR 

‘health literacy evaluat*’ OR ‘health literacy instrument*’ OR ‘health literacy tool*’; 

and (3) age-related terms: ‘child*’ OR ‘adolescent*’ OR ‘student*’ OR ‘youth’ OR 

‘young people’ OR ‘teen*’ OR ‘young adult.’  

No language restriction was applied. The detailed search strategy for each database is 

available in Appendix 2. As per the PRISMA flow diagram,
23

 the references from 

included studies and from six previously published systematic reviews on health 

literacy
5 10 25-28

 were also included.  

Eligibility criteria 

Studies had to fulfil the following criteria to be included: (1) the stated aim of the 

study was to develop or validate a health literacy instrument; (2) participants were 

children or adolescents aged 6 to 24. This broad age range was used because the age 

range for ‘children’ (under the age of 18) and ‘adolescents’ (aged 10 to 24) overlap
29

 

and also because children aged over 6 are able to learn and develop their own health 

literacy
30

; (3) the term ‘health literacy’ was explicitly defined, although studies 

assessing health numeracy (the ability to understand and use numbers in healthcare 

settings) were also considered; and (4) at least one measurement property (reliability, 

validity and responsiveness) was reported in the outcomes.  

Studies were excluded if: (a) the full paper was not available (i.e. only a conference 

abstract or protocol was available); (b) they were not peer-reviewed (e.g. dissertations, 

government reports); or (c) they were qualitative studies. 

Selection process 

All references were imported into EndNote X7 software (Thomson Reuters, New 

York, NY) and duplicate records were initially removed before screening. Next, one 

author (GS) screened all studies based on title and abstract. Full-text papers of the 

remaining titles and abstracts were then obtained separately for each review round 

(period 1 and period 2). All papers were screened by two independent authors (GS 

Page 8 of 84

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020080 on 14 June 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

9 

 

and SA). At each major step of this systematic review, discrepancies between authors 

were resolved through discussion.  

Data extraction  

The data that were extracted from papers were: characteristics of included studies (e.g. 

first author, published year and country), general characteristics of instruments (e.g. 

health topics, components and scoring systems), methodological quality of the study 

(e.g. internal consistency, reliability and measurement error) and ratings of 

measurement properties of included instruments (e.g. internal consistency, reliability 

and measurement error). Data extraction from full-text papers published during period 

1 was performed by two independent authors (GS and TS), whereas data extraction 

from full-text papers published during period 2 was conducted by one author (GS) 

and then checked by a second author (TS).  

Methodological quality assessment of included studies 

The methodological quality of included studies was assessed using the COnsensus-

based Standards for the selection of health Measurement Instruments (COSMIN) 

checklist.
31

 The COSMIN checklist is a critical appraisal tool containing standards for 

evaluating the methodological quality of studies on measurement properties of health 

measurement instruments.
32

 Specifically, nine measurement properties (internal 

consistency, reliability, measurement error, content validity, structural validity, 

hypotheses testing, cross-cultural validity, criterion validity and responsiveness) were 

assessed.
32

 Since there is no agreed-upon ‘gold standard’ for health literacy 

measurement,
33 34

 criterion validity was not assessed in this review. Each 

measurement property section contains 5 to 18 evaluating items. For example, 

‘internal consistency’ is evaluated against 11 items. Each item is scored using a four-

point scoring system (‘excellent’, ‘good’, ‘fair’ or ‘poor’). The overall 

methodological quality of a study is obtained for each measurement property 

separately, by taking the lowest rating of any item in that section (i.e. ‘worst score 

counts’). Two authors (GS and TS) independently assessed the methodological 

quality of included studies published during period 1, whereas the quality of included 
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studies published during period 2 was assessed by one author (GS) and then checked 

by another (TS).  

Evaluation of measurement properties for included instruments 

The quality of each measurement property of an instrument was evaluated using 

quality criteria proposed by Terwee et al.
35

, who are members of the group that 

developed the COSMIN checklist (See Appendix 3). Each measurement property was 

given a rating result (‘+’ positive, ‘-’ negative, ‘?’ indeterminate and ‘na’ no 

information available). 

Best evidence synthesis: levels of evidence  

As recommended by the COSMIN checklist developer group,
32

 ‘a best evidence 

synthesis’ was used to synthesise all the evidence on measurement properties of 

different instruments. The procedure used was similar to the Grading of 

Recommendations, Assessment, Development and Evaluation (GRADE) framework
36

,  

a transparent approach to rating quality of evidence that is often used in reviews of 

clinical trials.
37

 Given that this review did not target clinical trials, the GRADE 

framework adapted by the COSMIN group was used.
38

 Under this procedure, the 

possible overall rating for a measurement property is ‘positive’, ‘negative’, 

‘conflicting’ or ‘unknown’, accompanied by levels of evidence (‘strong’, ‘moderate’ 

or ‘limited’) (See Appendix 4). Three steps were taken to obtain the overall rating for 

a measurement property. First, the methodological quality of a study on each 

measurement property was assessed using the COSMIN checklist. Measurement 

properties from ‘poor’ methodological quality studies did not contribute to ‘the best 

evidence synthesis’. Second, the quality of each measurement property of an 

instrument was evaluated using Terwee’s quality criteria.
35

 Third, the rating results of 

measurement properties in different studies on the same instrument were examined 

whether consistent or not. This best evidence synthesis was performed by one author 

(GS) and then checked by a second author (TS). 

Patient and Public Involvement 
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Children and adolescents were not involved in setting the research question, the 

outcome measures, or the design or implementation of this study.  

Results  

The initial search identified 2790 studies. After duplicates and initial title/abstract 

screening, 361full-text articles were identified and obtained. As per the eligibility 

criteria, 29 studies were included,
39-53

 yielding 29 unique health literacy instruments 

used in children and adolescents (See Figure 1).  

Characteristics of included studies 

Of the 29 studies identified, 25 were published between 2010 and 2017 (See Table 1). 

Most included studies were conducted in Western countries (n=20), with eleven 

studies carried out in the USA. The target population (aged 7 to 25) could be roughly 

classified into three subgroups: children aged 7 to 12 (n=5), adolescents aged 13 to 17 

(n=20) and young adults aged 18 to 25 (n=4). Schools (n=17) were the most common 

recruitment settings, compared to clinical settings (n=8) and communities (n=4). 
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Table 1. Characteristics of included studies  

Study 

no 

Author (Year) Country Target population Health literacy 

instrument 

Sample size  

(% male) 

Sampling method Recruitment setting 

1 Davis et al.
41

 

(2006)  

USA Adolescents aged 10-19 years 

(mean age=14.8±1.9) 

REALM-Teen 1533 (47.4) na  Middle schools, high 

schools, paediatric 

primary care clinic 

and summer programs 

2 Norman and 

Skinner43 (2006) 

Canada Adolescents aged 13-21 years  

(mean age=14.95±1.24) 

eHEALS 664 (55.7) Sampling from one arm of a 

randomized controlled trial 

Secondary schools 

3 Chisolm and 

Buchanan
48

 

(2007)  

USA Young people aged 13-17 

years (mean age=14.7) 

TOFHLA 50 (48.0) na Children’s hospital 

4 Steckelberg et 

al.
47

 (2009)  

Germany Students in Grade 10-11 and 

university 

CHC Test Sample 1: 322 

(36.6) 

Sample 2: 107 

(32.7) 

na Secondary schools, 

university 

5 Schmidt et al.46 

(2010)  

Germany Children aged 9-13 years  

(mean age=10.4) 

HKACSS 852 (52.9) na Primary school 

6 Wu et al.40 (2010)  Canada Students in Grade 8-12 HLAB 275 (48.0) Convenience sampling Secondary schools 

7 Levin-Zamir et 

al.
49

 (2011)  

Israel Adolescents in Grade 7, 9, 11 

(approximately age 13, 15 and 

17) 

MHL 1316 (52.0) Probability sampling and 

random cluster sampling 

Public schools 

8 Chang et al.51 

(2012)  

Taiwan Students in high school 

 (mean age=16.01±1.02) 

c-sTOFHLAd 300 (52.6) Multiple-stage stratified 

random sampling 

High schools 

9 Hoffman et al.
50

 

(2013)  

USA Youth aged 14-19 years (mean 

age=17) 

REALM-Teen; 

NVS; s-

TOFHLA 

229 (61.6) na Private high school 

10 Massey et al.
44

 

(2013)  

USA Adolescents aged 13-17 years 

(mean age=14.8) 

MMAHL 1208 (37.6) Sampling from a large health 

insurance network 

Publicly health 

insurance network 

11 Mulvaney et al.53 

(2013)  

USA Adolescents aged 12-17 years 

(Sample 1: mean age=13.92; 

Sample 2: mean age=15.10)  

DNT-39 and 

DNT-14 

Sample 1: 61 

(52.5) 

Sample 2: 72 

(55.6) 

na Diabetes clinics  
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Study 

no 

Author (Year) Country Target population Health literacy 

instrument 

Sample size  

(% male) 

Sampling method Recruitment setting 

12 Abel et al.
45

 

(2014)  

Switzerland Young adults aged 18-25 years 

(male mean age: 19.6; female 

mean age=18.8) 

HLAT-8 7428 (95.5) Sampling from compulsory 

military service for males and 

two-stage random sampling 

for females 

Compulsory military 

service, communities 

13 Driessnack et al.
54 

(2014)  

USA Children aged 7-12 years NVS 47 (53.0) Convenience sampling The science centre 

14 Harper42 (2014)  New 

Zealand 

Students aged 18-24 years  HLAT-51 144 (41.0) Purposeful sampling College  

15 Warsh et al.
39

 

(2014)  

USA Children aged 7-17 years 

 (median age=11) 

NVS 97 (46.0) Convenience sampling  Paediatric clinics 

16 Liu et al.55 (2014) Taiwan Children in grade six CHLT 162609 (51.1) National sampling  Primary schools 

17 Ueno et al.
56

 

(2014) 

Japan  Students in high school Grade 

1 (age range: 15-16 years)  

VOHL 162 (46.3) Convenience sampling  A senior high school 

18 Manganello et 

al.57 (2015)  

USA Youth aged 12-19 years (mean 

age=15.6) 

HAS-A 272 (37.0) Convenience sampling  A paediatric clinic and 

the community 

19 Naigaga et al.
58

 

(2015)  

Uganda  Pregnant adolescents aged 15-

19 years  

MaHeLi 384 (0) Random sampling Health centres  

20 de Jesus Loureiro 

et al.59 (2015) 

Portugal Adolescents and young people 

aged 14-24 years (mean 

age=16.75±1.62) 

QuALiSMental 4938 (43.3) Multi-stage cluster random 

sampling  

Schools  

21 McDonald et al.
60 

(2016) 

Australia Adolescents and young adults 

diagnosed with cancer (age 

range: 12-24 years)  

FCCHL-AYAC 105 (33.3) Sampling from a support 

organisation 

An organisation for 

young people living 

with cancer 

22 Smith et al.
61

 

(2016) 

USA Deaf/hard-of hearing and 

hearing adolescents in high 

school (mean age=17.0±0.84 

and 15.8±1.1) 

ICHL Sample 1: 154 

(53.2) 

Sample 2: 89 

(33.0) 

Convenience sampling  Medical centre 

summer programs  

23 Ghanbari et al.
62

 

(2016)  

Iran Adolescents aged 15-18 years 

(mean age=16.2±1.03) 

HELMA 582 (48.8) Multi-stage sampling  High schools 

24 Paakkari et al.
63

 

(2016)  

Finland Pupils (7
th

 graders aged 13 

years: n=1918; 9th graders 

aged 15 years: n=1935) 

HLSAC 3853 (na) Cluster sampling  Secondary schools 

25 Manganello et USA Adolescents aged 14-19 years REALM-TeenS 174 (na) na Adolescent medicine 
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Study 

no 

Author (Year) Country Target population Health literacy 

instrument 

Sample size  

(% male) 

Sampling method Recruitment setting 

al.
64

 (2017) (mean age=16.6) clinics 

26 Tsubakita et al.
65

 

(2017) 

Japan  Young adults aged 18-26 years 

(mean age=19.65±1.34) 

funHLS-YA 1751 (76.8) Convenience sampling A private university 

27 Intarakamhang et 

al.
66

 (2017) 

Thailand  Overweight children aged 9-

14 years  

HLS-TCO 2000 (na) Quota-stratified random 

sampling 

Schools  

28 Bradley-Klug et 

al.67 (2017) 

USA Youth and young adults with 

chronic health conditions aged 

13-21 years (mean age=17.6) 

HLRS-Y  204 (24.3) National sampling  Community-based 

agencies and social 

media outlets 

29 Quemelo et al.
68

 

(2017) 

Brazil  University students (mean 

age=22.7±5.3) 

p_HLAT-8 472 (33.9) na A university 

Note: na, no information available. CHC Test, Critical Health Competence Test; CHLT, Child Health Literacy Test; c-sTOFHLAd, Chinese version of short-form Test of Functional Health 

Literacy in Adolescents; DNT, Diabetes Numeracy Test; eHEALS, eHealth Literacy Scale; FCCHL-AYAC, Functional, Communicative, and Critical Health Literacy-Adolescents and Young 

Adults Cancer; funHLS-YA, Functional Health Literacy Scale for Young Adults; HAS-A, Health Literacy Assessment Scale for Adolescents; HELMA, Health Literacy Measure for 

Adolescents; HKACSS, Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, 8-item Health Literacy Assessment Tool; 

HLAT-51, 51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, Health Literacy for School-aged Children; HLS-TCO, Health 

Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; MaHeLi, Maternal Health Literacy; MHL, Media Health Literacy; MMAHL, Multidimensional 

Measure of Adolescent Health Literacy; NVS, Newest Vital Sign; p_HLAT-8, Portuguese version of the 8-item Health Literacy Assessment Tool; QuALiSMental, Questionnaire for Assessment 

of Mental Health Literacy; REALM-Teen, Rapid Estimate of Adolescent Literacy in Medicine; REALM-TeenS, Rapid Estimate of Adolescent Literacy in Medicine Short Form; s-TOFHLA, 

short-form Test of Functional Health Literacy in Adults; TOFHLA, Test of Functional Health Literacy in Adults; VOHL, Visual Oral Health Literacy. 
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General characteristics of included instruments 

Compared to previous systematic reviews,
10 11 13

 this review identified 19 additional 

new health literacy instruments (eHEALS, s-TOFHLA, DNT-39, DNT-14, HLAT-51, 

HLAT-8, CHLT, VOHL, HAS-A, QuALiSMental, FCCHL-AYAC, ICHL, HELMA, 

HLSAC, REALM-TeenS, funHLS-YA, HLS-TCO, HLRS-Y and p_HLAT-8). The 29 

health literacy instruments were classified into three groups based on whether the 

instrument was developed bespoke for the study or not (See Table 2).
10

 The three 

groups were: (1) newly-developed instruments for childhood, adolescent and youth 

health literacy (n=20);
40-47 49 50 55-58 61-63 65-67

 (2) adapted instruments that were based 

on previous instruments for adult/adolescent health literacy (n=6);
51 53 59 60 64 68

 and (3) 

original instruments that were developed for adult health literacy (n=3).
39 48 50 52

  

Health literacy domains and components  

Next, Nutbeam’s three-domain health literacy model
17

 was used to classify the 29 

instruments according to which of the commonly-used components of health literacy 

were included. Results showed that ten instruments measured only functional health 

literacy
39 41 48 50-53 56 64 65

 and one instrument measured only critical health literacy.
47

 

There was one instrument measuring functional and interactive health literacy
46

, one 

measuring functional and critical health literacy
40

, and one measuring interactive and 

critical health literacy.
61

 Fifteen instruments measured health literacy by all three 

domains (functional, interactive and critical).
42-45 49 55 57-60 62 63 66-68

 

Consideration of participants’ characteristics  

As per Forrest et al.’s 4D model,
14 15

 the 29 included instruments were examined for 

whether participant characteristics were considered when developing a new 

instrument or validating an existing instrument. Results showed most of the health 

literacy instruments considered developmental change, dependency and demographic 

patterns. In contrast, only seven instruments considered differential epidemiology.
53 58 

60 61 66 67
 

Health topics, contents and readability levels 
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Health literacy instruments for children and adolescents covered a range of health 

topics such as nutrition and sexual health. Most instruments (n=26) measured health 

literacy in healthcare settings or health promotion contexts (e.g. general health topics, 

oral health, or mental health), while only three instruments measured health literacy in 

the specific context of eHealth or media health.
42 43 49

 In relation to the readability of 

tested materials, only eight health literacy instruments reported their readability levels, 

ranging from 2th to 19.5th grade.  

Burden and forms of administration 

The time to administer was reported in seven instruments, ranging from 3 to 90 

minutes. There were three forms of administration: self-administered instruments 

(n=19), interviewer-administered instruments (n=9), and video-assisted, interviewer-

administered instruments (n=1). Regarding the method of assessment, fifteen 

instruments were performance-based, eleven instruments were self-report, and three 

included both performance-based and self-report items. 
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Table 2. General and important characteristics of included instruments used in children and adolescents  

No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

1 NVS
50 54

 
39

  

 

Functional HL 

1. Reading comprehension 

(2) 

2. Numeracy (4) 

Demographic patterns 

 

Nutrition-related information 

about the label of an ice 

cream container (na) 

Open-

ended  

Score range: 0-6; 

Ordinal category: 0-

1: high likelihood of 

limited literacy; 2-3: 

possibility of limited 

literacy; 4-6: 

adequate literacy 

No longer 

than 3 

minutes 

Interviewer-

administered & 

Performance-

based 

2 TOFHLA
48

 Functional HL 

1. Reading comprehension 

(50) 

2. Numeracy (17)  

Developmental change 

Demographic patterns 

 

Instruction for preparation 

for an upper gastrointestinal 

series
 
(4.3 grade), a standard 

informed consent form (10.4 

grade), patients’ rights and 

responsibilities section of a 

Medicaid application form 

(19.5 grade), actual hospital 

forms & labelled 

prescription vials (9.4 grade) 

4 

response 

options  

Score range: 0-100; 

Ordinal category: 0-

59: inadequate health 

literacy; 60-74: 

marginal health 

literacy; 75-100: 

adequate health 

literacy 

12.9 

minutes 

(8.9-17.3 

minutes) 

Interviewer-

administered & 

Performance-

based 

3 s-TOFHLA
50

 Functional HL 

1. Reading comprehension 

(36) 

Demographic patterns Instruction for preparation 

for an upper gastrointestinal 

series (4
th

 grade), patients’ 

rights and responsibilities 

section of a Medicaid 

application form (10th grade) 

4 

response 

options 

Score range: 0-36; 

Ordinal category: 0-

16: inadequate 

literacy; 17-22: 

marginal literacy; 23-

36: adequate literacy 

na Interviewer-

administered & 

Performance-

based 

4 c-sTOFHLAd
51

 Functional HL 

1. Reading comprehension 

(36) 

Developmental change 

Demographic patterns 

Instruction for preparation 

for an upper gastrointestinal 

series (4
th

 grade), patients’ 

rights and responsibilities 

section of a Medicaid 

application form (10
th

 grade) 

4 

response 

options 

Score range: 0-36; 

Ordinal category: 0-

16: inadequate 

literacy; 17-22: 

marginal literacy; 23-

36: adequate literacy 

20-minute 

class 

period 

Self-

administered & 

Performance-

based 

5 REALM-Teen
41 

50 
Functional HL 

1. Reading recognition 

(66) 

Developmental change 

Demographic patterns 

66 health-related words such 

as weight, prescription and 

tetanus (6
th

 grade) 

Open-

ended 

Score range: 0-66; 

Ordinal category: 0-

37: ≤ 3
rd

; 38-47: 4
th

-

2-3 

minutes 

Interviewer-

administered & 

Performance-
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

5
th

; 48-58: 6
th

-7
th

; 59-

62: 8
th

-9
th

; 63-66: ≥ 

10
th

  

based 

6 HLAB40 Functional and critical HL 

1. Understanding health 

information (30) 

2. Evaluating health 

information (17) 

Developmental change 

Demographic patterns 

A range of topics such as 

nutrition and sexual health 

(pilot-tested) 

Open-

ended 

Score range: 0-107; 

Continuous score 

 

Two 

regular 

classroom 

sessions 

Self-

Administered & 

Performance-

based  

7 MMAHL
44

 Functional, interactive and 

critical HL 

1. Patient-provider 

encounter (4) 

2. Interaction with the 

health care system (5) 

3. Rights and 

responsibilities (7) 

4. Confidence in using 

health information from 

personal source (3) 

5. Confidence in using 

health information from 

media source (3) 

6. Health information 

seeking competency 

using the Internet (2) 

Developmental change 

Demographic patterns 

Dependency 

 

Experiences of how to 

access, navigate and manage 

one’s health care and 

preventive health needs (6th 

grade) 

5-point 

Likert 

scale 

Score range: na; 

Continuous score  

na Self-

administered & 

Self-reported  

8 MHL
49

 Functional, interactive and 

critical HL 
1. Content identification 

(6) 

2. Perceived influence on 

behaviour (6) 

3. Critical analysis and 

intended (6) 

Dependency 

Demographic patterns 

Nutrition/dieting, physical 

activity, body image, sexual 

activity, cigarette smoking, 

alcohol consumption, violent 

behaviour, safety habits 

and/or friendship and family 

connectedness (pilot-tested) 

Open-

ended & 

multiple 

choice 

Score range: 0-24; 

Continuous score 

na Video-assisted 

interviewer-

administered & 

Performance-

based 
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

4. Action/reaction (6) 

9 DNT-39
53

 Functional health literacy 

1. Health numeracy (39) 

Differential epidemiology 

Demographic patterns 

Nutrition, exercise, blood 

glucose monitoring and 

insulin administration (na) 

Open-

ended 

Score range: 0-100; 

Continuous score 

na Interviewer-

administered & 

Performance-

based 

10 DNT-14
53

 Functional health literacy 
1. Health numeracy (14) 

Differential epidemiology 

Demographic patterns 

Nutrition, exercise, blood 

glucose monitoring and 

insulin administration (na) 

Open-

ended 

Score range: 0-100; 

Continuous score 

na Interviewer-

administered & 

Performance-

based 

11 eHEALS
43

 Functional, interactive and 

critical HL 
1. Accessing health 

information (4) 

2. Evaluating health 

information (2) 

3. Applying health 

information (2) 

Developmental change 

Dependency 

Demographic patterns 

General health topics about 

online health information 

(pilot-tested) 

5-point 

Likert 

scale 

Score range: na; 

Continuous score 

na Self-

Administered & 

Self-reported  

12 CHC Test
47

 Critical HL 
1. Understanding medical 

concepts (15) 

2. Searching literature 

skills (22) 

3. Basic statistics (18) 

4. Design of experiments 

and sampling (17) 

Developmental change 

Demographic patterns 

Echinacea and common cold, 

magnetic resonance imaging 

in knee injuries, treatment of 

acne, breast cancer screening 

(pilot-tested) 

Open-

ended & 

multiple 

choice 

na Less than 

90 minutes 

Interviewer-

administered & 

Performance-

based 

13 HKACSS
46

 Functional and interactive 

HL 
1. Health knowledge (3) 

2. Health attitudes (4) 

3. Health communication 

(3) 

4. Self-efficacy (3) 

Developmental change 

Dependency 

Demographic patterns 

Physical activities, nutrition, 

smoking, vaccination, tooth 

health and general health 

(na) 

2 

response 

options; 

5-point 

Likert 

scale; 4-

point 

Likert 

Score range: na; 

Continuous score 

na Self-

Administered & 

Performance-

based & Self-

reported 
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

scale 

14 HLAT-51
42

 Functional, interactive and 

critical HL 
1. Comprehension skill 

(20) 

2. Health numeracy (11) 

3. Media literacy (8) 

4. Digital literacy (12) 

Developmental change 

Dependency 

Demographic patterns 

Health topics such as gout 

and uric acid, high 

cholesterol and triglyceride 

levels, health-information-

seeking skills (na) 

Yes/no; 

multiple 

choice 

na 30-45 

minutes 

Self-

administered & 

Performance-

based & Self-

reported 

15 HLAT-8
45

 Functional, interactive and 

critical HL 
1. Understanding health 

information (2) 

2. Finding health 

information (2) 

3. Interactive health 

literacy (2) 

4. Critical health literacy 

(2) 

Dependency 

Demographic patterns 

General health topics in 

people’s daily life (na) 

5-point 

Likert 

scale; 4-

point 

Likert 

scale 

Score range: 0-37; 

Continuous score 

 

na Self-

administered & 

Self-reported  

16 CHLT
55

 Functional, interactive and 

critical HL 

1. Health knowledge (11) 

2. Health attitude (16) 

3. Health skills (5) 

Developmental change 

Dependency 

Demographic patterns 

Personal hygiene, growth 

and aging, sexual education 

and mental health, healthy 

eating, safety and first aid, 

medicine safety, substance 

abuse prevention, health 

promotion and disease 

prevention, consumer health, 

health and environment 

(pilot-tested) 

Multiple 

choice 

Score range: 0-32; 

Continuous score 

na Self-

administered & 

Performance-

based  

17 VOHL
56

 Functional HL 

1. Health knowledge (2) 

Developmental change 

 

Oral health for tooth & 

gingiva (na) 

Visual 

drawing 

Score range: 0-6; 

Continuous score 

na Self-

administered & 

Performance-

based  

18 HAS-A
57

 Functional, interactive and Developmental change General health topics in daily 5-point Score range: 0-24 na Self-
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

critical HL 

1. Understanding health 

information (6) 

2. Communication health 

information (5) 

3. Confusion about health 

information (4) 

Demographic patterns 

Dependency 

 

life (pilot-tested) Likert 

scale 

(understanding), 0-20 

(communication), 0-

16 (confusion); 

Continuous score 

administered & 

Self-reported  

19 MaHeLi
58 Functional, interactive and 

critical HL 

1. Health seeking-

behaviour (1) 

2. Competence and coping 

skills (6) 

3.  Appraisal of health 

information (5) 

Developmental change 

Demographic patterns 

Dependency 

Differential epidemiology 

 

General health and maternal 

health topics (na) 

6-point 

Likert 

scale 

na na Interviewer-

administered & 

Self-reported  

20 QuALiSMental
59

 Functional, interactive and 

critical HL 

1. Recognition disorders 

(14) 

2. Knowledge about the 

professionals and 

treatments available 

(16) 

3. Knowledge of the 

effectiveness of self-

help strategies (12) 

4. Knowledge and skills 

needed to provide 

support and first aid to 

others (10) 

5. Knowledge of how to 

prevent mental 

disorders (8) 

Developmental change 

Demographic patterns 

Dependency 

 

Mental health vignettes (na) Yes/no; 

Multiple 

choice 

na 40-50 

minutes 

Self-

administered & 

Performance-

based  
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

21 FCCHL-AYA
60

 Functional, interactive and 

critical HL 

1. Functional HL (6) 

2. Communicative HL(3) 

3. Critical HL (4)  

Developmental change 

Dependency 

Differential epidemiology 

Health topics regarding 

cancer in daily life (2
nd

 

grade) 

4-point 

Likert 

scale 

Score range: 13-52; 

Continuous score 

na Self-

administered & 

Self-reported  

22 ICHL
61

 Interactive and critical HL 

1. Interactive HL (2) 

2. Critical HL (7) 

Developmental change 

Demographic patterns 

Dependency 

Differential epidemiology 

General health topics in daily 

life (pilot-tested) 

5-point 

Likert 

scale 

na 40-55 

minutes 

(together 

with other 

measures) 

Self-

administered & 

Self-reported  

23 HELMA
62

 Functional, interactive and 

critical HL 

1. Access (5) 

2. Reading (5) 

3. Understanding (10)  

4. Appraise (5) 

5. Use (4) 

6. Communication (8) 

7. Self-efficacy (4) 

8. Numeracy (3) 

Developmental change 

Dependency 

 

General health topics in daily 

life (pilot-tested) 

5-point 

Likert 

scale 

Score range: 0-100; 

Ordinal category: 0-

50: inadequate; 50.1-

66: problematic; 

66.1-84: sufficient; 

84.1-100: excellent 

15 minutes  Self-

administered & 

Self-reported  

24 HLSAC
63

  Functional, interactive and 

critical HL 

1. Theoretical knowledge 

(2) 

2. Practical knowledge (2) 

3. Individual critical 

thinking (2) 

4. Self-awareness (2) 

5. Citizenship (2) 

Developmental change 

Dependency 

 

General health topics in daily 

life (7
th

 grade) 

4-point 

Likert 

scale 

na 45 minutes 

(together 

with the 

HBSC 

survey)  

Self-

administered & 

Self-reported  

25 REALM-

TeenS
64

 
Functional HL 

1. Reading recognition 

(10) 

Developmental change 

Demographic patterns 

10 health-related words such 

as diabetes (6
th

 grade) 

Open-

ended 

Score range: 0-10; 

Ordinal category: 0-

2: ≤ 3rd; 3-4: 4th-5th; 

5-6: 6
th

-7
th

; 7-8: 8
th

-

13.6 

seconds 

(range: 

7.8-23.0) 

Interviewer-

administered & 

Performance-

based 
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No HL instrument HL domain and 

component (item number) 

Participant characteristics 

consideration 

Health topic and content 

(readability level) 

Response 

category 

Scoring system Burden Administration 

form 

9
th

; 9-10: ≥ 10
th

  

26 funHLS-YA
65

 Functional HL 

1. Word recognition and 

comprehension (19) 

Developmental change 

 

Diseases and symptoms, 

nutrition and diet, biology of 

the human body (na) 

Multiple 

choice 

Score range: na; 

Continuous score 

5 minutes Self-

administered & 

Performance-

based  

27 HLS-TCO
66

 Functional, interactive and 

critical HL 

1. Health knowledge and 

understanding (10) 

2. Accessing information 

and services (5) 

3. Communicating skills 

(6) 

4. Managing health 

conditions (5) 

5. Media literacy (5) 

6. Making decisions (4) 

Developmental change 

Demographic patterns 

Dependency 

Differential epidemiology 

Health information for 

obesity preventive 

behaviours (pilot-tested) 

Multiple 

choice; 

Likert 

scale 

Score range: 0-135; 

Ordinal category: 

low: <21 for FHL, 

<33 for IHL, <27 for 

CHL; fair: 21-27.99 

for FHL, 33-43.99 

for IHL, 27-35.99 for 

CHL; high: 28-35 for 

FHL, 44-54.9 for 

IHL, 36-45 for CHL 

na Self-

administered & 

Performance-

based & Self-

reported 

28 HLRS-Y
67

 Functional, interactive and 

critical HL 

1. Knowledge (10) 

2. Self-advocacy/support 

(14) 

3. Resiliency (13) 

Developmental change 

Demographic patterns 

Differential epidemiology 

Health information about 

chronic health conditions 

(pilot-tested) 

4-point 

Likert 

scale 

Score range: na; 

Continuous score 

15-20 

minutes 

Self-

administered & 

Self-reported  

29 p_HLAT-868  Functional, interactive and 

critical HL 

1. Understanding health 

information (2) 

2. Searching health 

information (2) 

3. Communicating health 

information (2) 

Appraising health 

information (2) 

Dependency 

 

General health topics in daily 

life (pilot-tested)  

5-point 

Likert 

scale; 4-

point 

Likert 

scale 

Score range: 0-37; 

Continuous score 

 

na Self-

administered & 

Self-reported  
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Note: na, no information available. CHC Test, Critical Health Competence Test; CHLT, Child Health Literacy Test; c-sTOFHLAd, Chinese version of short-form Test of Functional Health 

Literacy in Adolescents; DNT, Diabetes Numeracy Test; eHEALS, eHealth Literacy Scale; FCCHL-AYAC, Functional, Communicative, and Critical Health Literacy-Adolescents and Young 

Adults Cancer; funHLS-YA, Functional Health Literacy Scale for Young Adults; HAS-A, Health Literacy Assessment Scale for Adolescents; HBSC, Health Behaviour in School-aged Children; 

HELMA, Health Literacy Measure for Adolescents; HKACSS, Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HL, Health Literacy; HLAB, Health Literacy Assessment 

Booklet; HLAT-8, 8-item Health Literacy Assessment Tool; HLAT-51, 51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, 

Health Literacy for School-aged Children; HLS-TCO, Health Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; MaHeLi, Maternal Health Literacy; 

MHL, Media Health Literacy; MMAHL, Multidimensional Measure of Adolescent Health Literacy; NVS, Newest Vital Sign; p_HLAT-8, Portuguese version of the 8-item Health Literacy 

Assessment Tool; QuALiSMental, Questionnaire for Assessment of Mental Health Literacy; REALM-Teen, Rapid Estimate of Adolescent Literacy in Medicine; REALM-TeenS, Rapid Estimate 

of Adolescent Literacy in Medicine Short Form; s-TOFHLA, short-form Test of Functional Health Literacy in Adults; TOFHLA, Test of Functional Health Literacy in Adults; VOHL, Visual 

Oral Health Literacy. 
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Evaluation of methodological quality of included studies 

According to the COSMIN checklist, the methodological quality of each instrument 

as assessed by each study is presented in Table 3. Almost all studies (n=28) examined 

content validity, 24 studies assessed internal consistency and hypotheses testing, 17 

studies examined structural validity, eight studies assessed test-retest/inter-rater 

reliability, two studies assessed cross-cultural validity and only one study assessed 

responsiveness. 

Evaluation of instruments’ measurement properties  

After the methodological quality assessment of included studies, measurement 

properties of each health literacy instrument were examined according to Terwee’s 

quality criteria (See Appendix 5).
35

 The rating results of measurement properties of 

each instrument are summarised in Table 4.  

The synthesised evidence for the overall rating of measurement 

properties  

Finally, a synthesis was conducted for the overall rating of measurement properties 

for each instrument according to ‘the best evidence synthesis’ guidelines 

recommended by the COSMIN checklist developer group.
32

 This synthesis result was 

derived from information presented in Table 3 and Table 4. The overall rating of 

each measurement property for each health literacy instrument is presented in Table 

5. In summary, most information (62.9%, 146/232) on measurement properties was 

unknown due to either poor methodological quality of studies or a lack of information 

on reporting or assessment.  
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Table 3. Methodological quality of each study for each measurement property according to the COSMIN checklist  

Health literacy instrument 

 (Author, year) 

Internal 

consistency 

Reliability Measurement 

error 

Content 

validity 

Construct validity Responsive

-ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

NVS (Hoffman et al., 2013) 
50

 Poor na na Poor na Fair  na na 

NVS (Driessnack et al., 2014) 54 Poor na na Poor na Poor na na 

NVS (Warsh et al., 2014) 
39

 na na na Poor  na Fair na na 

TOFHLA (Chisolm and Buchanan, 

2007) 
48

 

na na na Poor  na Fair  na na 

s-TOFHLA (Hoffman et al., 2013) 
50

 Poor na na Poor na Fair  na na 

c-sTOFHLAd (Chang et al., 2012) 
51

 Fair  Fair  na Good  Fair  Fair  Fair  na 

REALM-Teen (Davis et al., 2006) 
41

 Poor  Fair  na Good  na Fair  na na 

REALM-Teen (Hoffman et al., 2013) 
50

 

Poor na na Poor na Poor na na 

HLAB (Wu et al., 2010) 
40

 Fair Poor na Good na Fair  na na 

MMAHL (Massey et al., 2013) 
44

 Good  na na Good  Good  na na na 

MHL (Levin-Zamir et al., 2011) 
49

 Poor  na na Good  na Good  na na 

DNT-39 (Mulvaney et al., 2013) 
53

 Fair  na na Poor  na Fair  na na 

DNT-14 (Mulvaney et al., 2013) 
53

 Fair  na na Poor  na Fair  na na 

eHEALS (Norman et al., 2006) 
43

 Fair  Fair  na Good  Fair  Fair  na na 

CHC Test (Steckelberg et al., 2009) 
47

 na Poor na Good  Poor na na na 

HKACSS (Schmidt et al., 2010) 
46

 Excellent  na na Good  na Good  na na 

HLAT-51 (Harper, 2014) 
42

 Poor  na na Good  Poor na na na 

HLAT-8 (Abel et al., 2014) 45 Excellent na na Poor  Excellent Good  na na 

CHLT (Liu et al., 2014) 
55

 Fair  na na Good  Fair  Fair  na na 

VOHL (Ueno et al., 2014) 
56

 na Fair  na na na Fair  na Fair  

HAS-A (Manganello et al. 2015) 57 Fair  na na Good  Fair  Fair  na na 

MaHeLi (Naigaga et al. 2015) 
58

 Fair  na na Poor  Fair  na na na 

QuALiSMental (de Jesus Loureiro et 

al., 2015) 
59

 

Fair  na na Excellent Fair  Fair  na na 

FCCHL-AYAC (McDonald et al., 

2016) 60 

Fair  na na Good  Fair  Fair  na na 
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Health literacy instrument 

 (Author, year) 

Internal 

consistency 

Reliability Measurement 

error 

Content 

validity 

Construct validity Responsive

-ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

ICHL (Smith et al., 2016) 
61

 na na na Good  na Fair  na na 

HELMA (Ghanbari et al., 2016 ) 62 Good  Good  na Good  Good  na na na 

HLSAC (Paakkari et al., 2016) 
63

  Fair  Fair  na Good  Fair  Fair  na na 

REALM-TeenS (Manganello et al., 

2017) 64 

Good  na na Good  na Good  na na 

funHLS-YA (Tsubakita et al., 2017) 
65

 Fair  na na Poor Fair  Fair  na na 

HLS-TCO (Intarakamhang et al., 2017) 
66

 

Fair na na Good  Fair  Fair na na 

HLRS-Y (Bradley-Klug et al., 2017) 
67

  Fair  na na Excellent  Fair  Fair na na 

p_HLAT-8 (Quemelo et al., 2017) 68 Fair  na na Good  Fair  Fair  Fair  na 

Note: na, no information available. CHC Test, Critical Health Competence Test; CHLT, Child Health Literacy Test; c-sTOFHLAd, Chinese version of short-form Test of Functional 

Health Literacy in Adolescents; DNT, Diabetes Numeracy Test; eHEALS, eHealth Literacy Scale; FCCHL-AYAC, Functional, Communicative, and Critical Health Literacy-

Adolescents and Young Adults Cancer; funHLS-YA, Functional Health Literacy Scale for Young Adults; HAS-A, Health Literacy Assessment Scale for Adolescents; HELMA, 

Health Literacy Measure for Adolescents; HKACSS, Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, 8-

item Health Literacy Assessment Tool; HLAT-51, 51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, Health 

Literacy for School-aged Children; HLS-TCO, Health Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; MaHeLi, Maternal Health 

Literacy; MHL, Media Health Literacy; MMAHL, Multidimensional Measure of Adolescent Health Literacy; NVS, Newest Vital Sign; p_HLAT-8, Portuguese version of the 8-item 

Health Literacy Assessment Tool; QuALiSMental, Questionnaire for Assessment of Mental Health Literacy; REALM-Teen, Rapid Estimate of Adolescent Literacy in Medicine; 

REALM-TeenS, Rapid Estimate of Adolescent Literacy in Medicine Short Form; s-TOFHLA, short-form Test of Functional Health Literacy in Adults; TOFHLA, Test of Functional 

Health Literacy in Adults; VOHL, Visual Oral Health Literacy. 
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Table 4. Evaluation of measurement properties for included instruments according to Terwee’s quality criteria  

Health literacy instrument (Author, 

year) 

Internal 

consistency 

Reliability Measurement 

error  

Content 

validity 

Construct validity Responsive-

ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

NVS (Hoffman et al., 2013) 
50

 - na na ? na - na na 

NVS (Driessnack et al., 2014) 
54

 + na na ? na - na na 

NVS (Warsh et al., 2014) 39 na na na ? na + na na 

TOFHLA (Chisolm and Buchanan, 

2007) 
48

 

na na na ? na - na na 

s-TOFHLA (Hoffman et al., 2013) 
50

 + na na ? na - na na 

c-sTOFHLAd (Chang et al., 2012) 
51

 + + na + ? + ? na 

REALM-Teen (Davis et al., 2006) 41 + + na + na + na na 

REALM-Teen (Hoffman et al., 2013) 
50

 + na na ? na - na na 

HLAB (Wu et al., 2010) 
40

 + + na + na - na na 

MMAHL (Massey et al., 2013) 
44

 + na na + - na na na 

MHL (Levin-Zamir et al., 2011) 49 + na na + na + na na 

DNT-39 (Mulvaney et al., 2013) 
53

 + na na ? na - na na 

DNT-14 (Mulvaney et al., 2013) 
53

 + na na ? na - na na 

eHEALS (Norman and Skinner, 2006) 
43

 + - na + + - na na 

CHC Test (Steckelberg et al., 2009) 47 na + na + + na na na 

HKACSS (Schmidt et al., 2010) 
46

 + (HC) - (HA) na na + na + na na 

HLAT-51 (Harper, 2014) 
42

 ? na na + ? na na na 

HLAT-8 (Abel et al., 2014) 45 - na na ? + + na na 

CHLT (Liu et al., 2014) 
55

 + na na + + + na na 

VOHL (Ueno et al., 2014) 
56

 na - (TS) + (GS) na na na - na + 

HAS-A (Manganello et al. 2015) 57 + na na + + - na na 

MaHeLi (Naigaga et al. 2015) 
58

 + na na ? + na na na 

QuALiSMental (de Jesus Loureiro et al., 

2015) 
59

 

- na na + + + na na 

FCCHL-AYAC (McDonald et al., 2016) 
60 

+ (FHL) - (IHL) 

+ (CHL) 

na na + + - na na 

ICHL (Smith et al., 2016) 
61

 na na na + na + na na 

HELMA (Ghanbari et al., 2016 ) 
62

 + + na + + na na na 

HLSAC (Paakkari et al., 2016) 
63

  + + na + - + na na 

REALM-TeenS (Manganello et al., + na na + na + na na 

Page 28 of 84

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on April 18, 2024 by guest. Protected by copyright. http://bmjopen.bmj.com/ BMJ Open: first published as 10.1136/bmjopen-2017-020080 on 14 June 2018. Downloaded from 

http://bmjopen.bmj.com/


For peer review only

29 

 

Health literacy instrument (Author, 

year) 

Internal 

consistency 

Reliability Measurement 

error  

Content 

validity 

Construct validity Responsive-

ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

2017) 
64

 

funHLS-YA (Tsubakita et al., 2017) 
65

 + na na ? + - na na 

HLS-TCO (Intarakamhang et al., 2017) 
66

 

+ na na + + + na na 

HLRS-Y (Bradley-Klug et al., 2017) 
67

  + na na + + + na na 

p_HLAT-8 (Quemelo et al., 2017) 68 + na na + + - + na 

Note: na, no information available; + positive rating; ? indeterminate rating; - negative rating. CHC Test, Critical Health Competence Test; CHL, Critical Health Literacy; CHLT, 

Child Health Literacy Test; c-sTOFHLAd, Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, Diabetes Numeracy Test; eHEALS, eHealth 

Literacy Scale; FCCHL-AYAC, Functional, Communicative, and Critical Health Literacy-Adolescents and Young Adults Cancer; FHL, Functional Health Literacy; funHLS-YA, 

Functional Health Literacy Scale for Young Adults; GS, Gingiva Score; HA, Health Attitude; HAS-A, Health Literacy Assessment Scale for Adolescents; HC, Health Communication; 

HELMA, Health Literacy Measure for Adolescents; HKACSS, Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; 

HLAT-8, 8-item Health Literacy Assessment Tool; HLAT-51, 51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, 

Health Literacy for School-aged Children; HLS-TCO, Health Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; IHL, Interactive Health 

Literacy; MaHeLi, Maternal Health Literacy; MHL, Media Health Literacy; MMAHL, Multidimensional Measure of Adolescent Health Literacy; NVS, Newest Vital Sign; p_HLAT-

8, Portuguese version of the 8-item Health Literacy Assessment Tool; QuALiSMental, Questionnaire for Assessment of Mental Health Literacy; REALM-Teen, Rapid Estimate of 

Adolescent Literacy in Medicine; REALM-TeenS, Rapid Estimate of Adolescent Literacy in Medicine Short Form; s-TOFHLA, short-form Test of Functional Health Literacy in 

Adults; TOFHLA, Test of Functional Health Literacy in Adults; TS, Tooth Score; VOHL, Visual Oral Health Literacy.
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Table 5. The overall quality of measurement properties for each health literacy instrument used in children and adolescents  

Health literacy 

instrument 

Internal consistency Reliability Measurement 

error 

Content 

validity 

Construct validity Responsive-

ness Structural 

validity 

Hypotheses 

testing 

Cross-cultural 

validity 

NVS 
50 54

 
39

 ? na na ? na ± na na 

TOFHLA 
48

 na na na ? na - na na 

s-TOFHLA 50 ? na na ? na - na na 

c-sTOFHLAd 
51

 + + na ++ ? + ? na 

REALM-Teen 
41 50

 ? + na ++ na + na na 

HLAB 
40

 + ? na ++ na - na na 

MMAHL 44 ++ na na ++ -- na na na 

MHL 
49

 ? na na ++ na ++ na na 

DNT-39 
53

 + na na ? na - na na 

DNT-14 
53

 + na na ? na - na na 

eHEALS 43 + - na ++ + - na na 

CHC Test 
47

 na ? na ++ ? na na na 

HKACSS 
46

 +++ (HC) --- (HA) na na ++ na ++ na na 

HLAT-51 
42

 ? na na ++ ? na na na 

HLAT-8 45 --- na na ? +++ ++ na na 

CHLT 
55

 + na na ++ + + na na 

VOHL 
56

 na - (TS) + (GS) na na na - na + 

HAS-A 
57

 + na na ++ + - na na 

MaHeLi 58 + na na ? + na na na 

QuALiSMental 
59

 - na na +++ + + na na 

FCCHL-AYAC 
60

 + (FHL) - (IHL) + (CHL) na na ++ + - na na 

ICHL 
61

 na na na ++ na + na na 

HELMA 62 ++ ++ na ++ ++ na na na 

HLSAC 
63

  + + na ++ - + na na 

REALM-TeenS 
64

 ++ na na ++ na ++ na na 

funHLS-YA 
65

 + na na ? + - na na 

HLS-TCO 66  + na na ++ + + na na 

HLRS-Y 
67

 + na na +++ + + na na 

p_HLAT-8 
68

  + na na ++ + - + na 

Note: na, no information available; +++ or --- strong evidence and positive/negative result; ++ or -- moderate evidence and positive/negative result; + or - limited evidence and positive/negative 
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result; ± conflicting evidence; ? unknown, due to poor methodological quality or indeterminate rating of a measurement property. CHC Test, Critical Health Competence Test; CHL, Critical 

Health Literacy; CHLT, Child Health Literacy Test; c-sTOFHLAd, Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, Diabetes Numeracy Test; eHEALS, 

eHealth Literacy Scale; FCCHL-AYAC, Functional, Communicative, and Critical Health Literacy-Adolescents and Young Adults Cancer; FHL, Functional Health Literacy; funHLS-YA, 

Functional Health Literacy Scale for Young Adults; GS, Gingiva Score; HA, Health Attitude; HAS-A, Health Literacy Assessment Scale for Adolescents; HC, Health Communication; HELMA, 

Health Literacy Measure for Adolescents; HKACSS, Health Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, 8-item 

Health Literacy Assessment Tool; HLAT-51, 51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, Health Literacy for School-

aged Children; HLS-TCO, Health Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; IHL, Interactive Health Literacy; MaHeLi, Maternal Health 

Literacy; MHL, Media Health Literacy; MMAHL, Multidimensional Measure of Adolescent Health Literacy; NVS, Newest Vital Sign; p_HLAT-8, Portuguese version of the 8-item Health 

Literacy Assessment Tool; QuALiSMental, Questionnaire for Assessment of Mental Health Literacy; REALM-Teen, Rapid Estimate of Adolescent Literacy in Medicine; REALM-TeenS, Rapid 

Estimate of Adolescent Literacy in Medicine Short Form; s-TOFHLA, short-form Test of Functional Health Literacy in Adults; TOFHLA, Test of Functional Health Literacy in Adults; TS, 

Tooth Score; VOHL, Visual Oral Health Literacy. 
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Discussion  

Summary of main results 

This study identified and examined 29 health literacy instruments used in children and 

adolescents and exemplified the large variety of methods used. Compared to previous 

three systematic reviews,
10 11 13

 this review identified 19 additional new health literacy 

instruments and critically appraise measurement properties of each instrument. It 

showed that to date, only half of included health literacy instruments (15/29) measure 

all three domains (functional, interactive and critical) and that the functional domain 

is still the focus of attention when measuring health literacy in children and 

adolescents. Additionally, researchers mainly focus on participant characteristics of 

developmental change (of cognitive ability), dependency (on parents) and 

demographic patterns (e.g. racial/ethnic backgrounds), and less so on differential 

epidemiology (of health and illness). The methodological quality of included studies 

as assessed via measurement properties varied from poor to excellent. Most 

information (62.9%) on measurement properties was unknown due to either the poor 

methodological quality of studies or a lack of reporting or assessment. It is therefore 

difficult to draw a robust conclusion about which instrument is the best.  

Health literacy measurement in children and adolescents  

This review found that health literacy measurement in children and adolescents tends 

to include Nutbeam’s three-domain health literacy construct (i.e. functional, 

interactive and critical), especially in the past five years. However, almost one third of 

included instruments focused only on the functional domain (n=10). Unlike health 

literacy research for patients in clinics, health literacy research for children and 

adolescents (a comparatively healthy population) should be considered from a health 

promotion perspective,
69

 rather than a health care or disease management perspective. 

Integrating interactive and critical domains into health literacy measurement is 

aligned with the rationale of emphasising empowerment in health promotion for 

children and adolescents.
70

 The focus of health literacy for this population group 
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should therefore include all three domains and so there is a need for future research to 

integrate the three domains within health literacy instruments. 

Similar to previous findings by Ormshaw et al.
10

 and Okan et al.,
13

 this review also 

revealed that childhood and adolescent health literacy measurement varied by its 

dimensions, health topics, forms of administration, and by the level to which 

participant characteristics were considered. There are likely four main reasons for 

these disparities. First, definitions of health literacy were inconsistent. Some 

researchers measured general health literacy,
40 45

 while others measured eHealth 

literacy or media health literacy.
43 49

 Second, researchers had different research 

purposes for their studies. Some researchers used what were originally adult 

instruments to measure adolescent health literacy,
39 48 52

 whereas others developed 

new or adapted instruments.
40-42 53

 Third, the research settings affected the 

measurement process. As clinical settings were busy, short surveys were more 

appropriate than long surveys.
39 41 44

 On the other hand, health literacy in school 

settings was often measured using long and comprehensive surveys.
40 42 47

 Fourth, 

researchers considered different participant characteristics when measuring health 

literacy in children and adolescents. For example, some researchers took 

considerations of students’ cognitive development,
40 41 44 46 51

 some focused on 

adolescents’ resources and environments (e.g. friends and family contexts, eHealth 

contexts, media contexts),
43 45 49

 and others looked at the effect of different cultural 

backgrounds and socio-economic status.
40 41 43 44 46 47 49-52

 Based on Forrest et al.’s 4D 

model,
14 15

 this review showed that most health literacy instruments considered 

participants’ development, dependency and demographic patterns, with only seven 

instruments considering differential epidemiology.
53 58 60 61 66 67

 Although the ‘4D’ 

model cannot be used to reduce the disparities in health literacy measurement, it does 

provide an opportunity to identify gaps in current research and assist researchers to 

consider participants’ characteristics comprehensively in future research. 

The methodological quality of included studies 

This review included a methodological quality assessment of included studies, which 

was absent from previous reviews on this subject.
10 11

 Methodological quality 

assessment is important because strong conclusions about the measurement properties 
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of instruments can only be drawn from high-quality studies. In this review, the 

COSMIN checklist was shown to be a useful framework for critically appraising the 

methodological quality of studies via each measurement property. Findings suggested 

that there was wide variation in the methodological quality of studies for all 

instruments. Poor methodological quality of studies was often seen in the original or 

adapted health literacy instruments (the NVS, the TOFHLA, the s-TOFHLA, the 

DNT-39 and the DNT-14) for two main reasons. The first reason was the vague 

description of the target population involved. This suggested that researchers were 

less likely to consider an instrument’s content validity when using the original, adult 

instrument for children and/or adolescents. Given that children and adolescents have 

less well-developed cognitive abilities, in future it is essential to assess whether all 

items within an instrument are understood. The second reason was a lack of uni-

dimensionality analysis for internal consistency. As explained by the COSMIN 

group,
71

 a set of items can be inter-related and multi-dimensional, whereas uni-

dimensionality is a prerequisite for a clear interpretation of the internal consistency 

statistics (Cronbach’s alpha). Future research on the use of health literacy instruments 

therefore needs to assess and report both internal consistency statistics and uni-

dimensionality analysis (e.g. factor analysis).  

Critical appraisal of measurement properties for included 

instruments 

This review demonstrated that of all instruments reviewed three instruments (the c-

sTOFHLAd, the HELMA and the HLSAC) showed satisfactory evidence about 

internal consistency and test-retest reliability. Based on the synthesised evidence, the 

HELMA showed moderate evidence and positive results of internal consistency 

(α=0.93) and test-retest reliability (intraclass correlation coefficient (ICC)=0.93), 

whereas the HLSAC (α=0.93; standardised stability estimate=0.83) and the c-

sTOFHLAd (α=0.85; ICC=0.95) showed limited evidence and positive results. 

Interestingly, compared to the overall reliability rating of the s-TOFHLA,
50

 the c-

sTOFHLAd showed better results.
72

 The reason for this was probably the different 

methodological quality of the studies that examined the s-TOFHLA and the c-

sTOFHLAd. The c-sTOFHLAd study had fair methodological quality in terms of 

Page 34 of 84

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020080 on 14 June 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

35 

 

internal consistency and test-retest reliability, whereas the original s-TOFHLA study 

had poor methodological quality for internal consistency and unknown information 

for test-retest reliability. Given the large disparity of rating results between the 

original and translated instrument, further evidence is needed to confirm whether the 

s-TOFHLA has the same or a different reliability within different cultures, thus 

assisting researchers to understand the generalisability of the s-TOFHLA’s reliability 

results. 

Four instruments were found to show satisfactory evidence about both content 

validity and construct validity (structural validity and hypotheses testing). Construct 

validity is a fundamental aspect of psychometrics and was examined in this review for 

two reasons. First, it enables an instrument to be assessed for the extent to which 

operational variables adequately represent underlying theoretical constructs.
73

 Second, 

the overall rating results of content validity for all included instruments were similar 

(i.e. unknown or moderate/strong evidence and positive result). The only difference 

was that the target population was involved or not. Given that all instruments’ items 

reflected the measured construct, in this review, construct validity was determined to 

be key to examining the overall validity of included instruments. In this context, only 

the HLAT-8 showed strong evidence and positive result for structural validity 

(CFI=0.99; TLI=0.97; RMSEA=0.03; SRMR=0.03) and moderate evidence on 

hypotheses testing (known-group validity results showed differences of health literacy 

by gender, educational status and health valuation). However, in the original paper,
45

 

the HLAT-8 was only tested for its known-group validity, not for convergent validity. 

Examination of convergent validity is important because it assists researchers in 

understanding the extent to which two examined measures’ constructs are 

theoretically and practically related.
74

 Therefore, future research on the convergent 

validity of the HLAT-8 would be beneficial for complementing that which exists for 

its construct validity. 

Similar to a previous study by Jordan et al.,
26

 this review demonstrated that only one 

included study contained evidence of responsiveness. Ueno et al.
56

 developed a visual 

oral health literacy instrument and examined responsiveness by comparing changes in 

health literacy before and after oral health education. Their results showed students’ 

health literacy scores increased significantly after health education. Responsiveness is 
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the ability of an instrument to detect change over time in the construct being measured, 

and it is particularly important for longitudinal studies.
31

 However, most studies 

included in this review were cross-sectional studies, and only one study (on the 

MMAHL
44

) discussed the potential to measure health literacy over time. Studies that 

measure health literacy over time in populations are needed, not only because this is a 

prerequisite for longitudinal studies, but also so that the responsiveness of instruments 

can be monitored and improved.  

Feasibility issues for included instruments 

This review showed that the feasibility aspects of instruments varied markedly. In 

relation to forms of administration, this review identified 19 self-administered 

instruments and 10 interviewer-administered instruments. This suggests that self-

administered instruments are more commonly used in practice than interviewer-

administered instruments. However, both administration modes have limitations. Self-

administered instruments are cost-effective and efficient, but may bring about 

respondent bias, whereas interviewer-administered instruments, while able to ensure 

high response rates, are always resource intensive and expensive to administer.
75

 

Although the literature showed that there was no significant difference in scores 

outcome between these two administration modes,
76 77

 the relevant studies mostly 

concerned health-related quality of life instruments. It is still unknown whether the 

same is true for health literacy instruments. Among children and adolescents, health 

literacy research is more likely to be conducted through large-scale surveys in school 

settings. Therefore, the more cost-effective, self-administered mode seems to have 

great potential for future research. To further support the wide use of self-

administered instruments, there is a need for future research to confirm the same 

effect of administration between self-administered and interviewer-administered 

instruments. 

With regard to the type of assessment method, this review revealed that performance-

based health literacy instruments (n=15) are more preferable than self-report 

instruments (n=11). There might be two reasons for this. First, it is due to participant 

characteristics. Compared with adults, children and adolescents are more dependent 

on their parents for health-related decisions.
15

 Measurement error is more likely to 
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occur when children and adolescents answer self-report items.
78

 Therefore, 

performance-based assessment is often selected to avoid such inaccuracy. Second, 

performance-based instruments are objective, whereas self-report instruments are 

subjective and may bring about over-estimated results.
79

 However, the frequent use of 

performance-based instruments does not mean that they are more appropriate than 

self-report instruments when measuring childhood and adolescent health literacy. 

Compared with performance-based instruments, self-report instruments are always 

time-efficient and help to preserve respondents’ dignity.
21

 The challenge in using self-

report instruments is to consider the readability of tested materials. If children and 

adolescents can understand what a health literacy instrument measures, then they are 

more able to accurately self-assess their own health literacy skills.
70

 The difference 

between self-report and performance-based instruments of health literacy has been 

discussed in the literature,
80

 but the evidence about the difference is still limited due 

to a lack of specifically-designed studies for exploring the difference. Further studies 

are needed to fill this knowledge gap. 

Recommendations for future research 

This review identified 18 instruments (the REALM-Teen, the NVS, the s-TOFHLA, 

the c-sTOFHLAd, the eHEALS, the CHC Test, the HKACSS, the HLAB, the MHL, 

the HLAT-51, the CHLT, the VOHL, the QuALiSMental, the HELMA, the HLSAC, 

the funHLS-YA, the HLS-TCO and the p_HLAT-8) that were used to measure health 

literacy in school settings. Although it is difficult to categorically state which 

instrument is the best, this review provides useful information that will assist 

researchers to identify the most suitable instrument to use when measuring health 

literacy in children and adolescents in school contexts.  

Among the 18 instruments, six tested functional health literacy (the REALM-Teen, 

the NVS, the s-TOFHLA, the c-sTOFHLAd, the VOHL and the funHLS-YA); one 

examined critical health literacy (the CHC Test); one measured functional and 

interactive health literacy (the HKACSS); one examined functional and critical health 

literacy (the HLAB); and nine tested health literacy comprehensively focusing on 

functional, interactive and critical domains (the eHEALS, the MHL, the HLAT-51, 

the CHLT, the QuALiSMental, the HELMA, the HLSAC, the HLS-TCO and the 
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p_HLAT-8). However, only one of these three-domain instruments (the HLSAC) was 

considered appropriate for use in schools because of its quick administration, 

satisfactory reliability and one-factor validity. Eight three-domain instruments were 

excluded due to the fact that they focused on non-general health literacy (the eHEALS, 

the MHL, the QuALiSMental, the HLS-TCO) or were burdensome to administer (the 

HLAT-51, the HELMA-44) or were not published in English (the CHLT and the 

p_HLAT-8).  

Compared with the HLSAC, the HLAT-8 examines the construct of health literacy via 

three domains rather than one-factor structure, thus enabling a more comprehensive 

examination of the constrcut. Meanwhile, although the p_HLAT-8 (Portuguese 

version) is not available in English, the original HLAT-8 is. After comparing 

measurement domains and measurement perperties, the HLAT-8 was deemed to be 

more suitable for measuring health literacy in school settings for four reasons: (1) it 

measures health literacy in the context of family and friends,
45

 a highly important 

attribute because children and adolescents often need support for health decisions 

from parents and peers;
7 15

 (2) it is a short but comprehensive tool that captures 

Nutbeam’s three-domain nature of health literacy;
17

 (3) it showed satisfactory 

structural validity (RMSEA=0.03; CFI=0.99; TLI=0.97; SRMR=0.03);
45

 and (4) it 

has good feasibility (e.g. the p_HLAT-8 is self-administered and time-efficient) in 

school-based studies. However, there are still two main aspects that need to be 

considered in future. One aspect is its use in the target population. Given the HLAT-8 

has not been tested for children and adolescents under 18, its readability and 

measurement properties need to be evaluated. The other aspect is that its convergent 

validity (the strength of association between two measures of a similar construct, an 

essential part of construct validity) has not been examined. Testing convergent 

validity of the HLAT-8 is important because high convergent validity assists 

researchers to understand the extent to which two examined measures’ constructs are 

theoretically and practically related. 

Limitations  

This review was not without limitation. First, we restricted the search to studies 

aiming to develop or validate a health literacy instrument. Thus we may have missed 
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relevant instruments in studies that were not aiming to develop instruments.
81 82

 

Second, although the COSMIN checklist provided us with strong evidence of the 

methodological quality of a study via an assessment of each measurement property, it 

cannot evaluate a study’s overall methodological quality. Third, criterion validity was 

not examined due to lack of ‘gold standard’ for health literacy measurement. However, 

we examined convergent validity under the domain of ‘hypotheses testing’. This can 

ascertain the validity of newly-developed instruments against existing commonly-

used instruments. Finally, individual subjectivity inevitably played a part in the 

screening, data extraction and synthesis stage of the review. To reduce this 

subjectivity, two authors independently managed the major stages.  

CONCLUSION  

This review updated previous reviews of childhood and adolescent health literacy 

measurement (c.f. Ormshaw et. al., Perry & Okan et al.) to incorporate a quality 

assessment framework. It showed that most information on measurement properties 

was unknown due to either the poor methodological quality of studies or a lack of 

assessment and reporting. Rigorous and high-quality studies are needed to fill the 

knowledge gap in relation to health literacy measurement in children and adolescents. 

Although it is challenging to draw a robust conclusion about which instrument is the 

best, this review provides important evidence that supports the use of the HLAT-8 to 

measure childhood and adolescent health literacy in future research.  
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FIGURE 

Figure 1. Flowchart of search and selection process according to PRISMA flow 

diagram 
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Figure 1. Flowchart of search and selection process according to PRISMA flow diagram  
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Appendix 1. A systematic review protocol 
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Background 

Health literacy research has been a growing interest by researchers across the globe. The term 

‘health literacy’ was first used in 1974 in the proceedings of a health education conference 

discussing health education as a social policy issue affecting the healthcare system, mass 

communication and the education system (1, 2). However, few references were found 

regarding health literacy in the literature until 1992 (3). Since 1992, health literacy has been 

broadly studied both in clinical and public health contexts. In clinical settings, health literacy 

is typically defined as ‘the degree to which individuals have the capacity to obtain, process 

and understand basic health information and services needed to make appropriate health 

decisions’ by the Institute of Medicine (IOM) in America (4). In such circumstances, health 

literacy is a derivative concept from literacy and numeracy skills, which is often used as a risk 

factor that needs to be identified and appropriately managed for patients and health 

professionals (5). Accordingly, health literacy measurement tools and ‘screening aids’ for 

clinicians are developed to assess patient literacy levels, and help health professionals to tailor 

health information for better communication with their patients (6). From the public health 

perspective, health literacy is defined and accepted by World Health Organization (WHO) as 

‘the cognitive and social skills which determine the motivation and ability of individuals to 

gain access to, understand and use information in ways which promote and maintain good 

health’ (7). This understanding of health literacy identifies it as a broad concept, which is 

seen as a personal asset to enable individuals to take more control over their health and 

determinants of health (5). With a different understanding of the concept, health literacy 

measures vary in a different way. Although health literacy measurement varies and is still 
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being debated (1, 8-10), there is consistent evidence showing health literacy is of potential 

importance and considered as a public health goal internationally. A recent WHO report 

pointed out that poor health literacy skills were associated with riskier behaviours, poorer 

health status, less self-management and longer hospitalization and more health costs (11).  

Based on a preliminary search of health literacy, there were more interests in studies focusing 

on adult health literacy than adolescent health literacy. However, previous research studies 

suggested that poor health literacy was a prevalent problem in adolescents. In Australia, the 

2006 National Health Literacy Survey reported that 67.6% of adolescents aged 15 to 19 years 

old did not attain the minimum skills required to deal with health information and service in 

everyday life (12). Compared with adult health literacy, there are several reasons for the 

potential importance of adolescent health literacy: 1) adolescents are future mainstream and 

independent healthcare consumers, a health literate person can contribute to less health care 

costs, better health status compared to that is not health literate (13); 2) adolescents are at a 

critical stage of development characterised by physical, emotional and cognitive changes, 

attempting to prepare for independence but lacking the adequate ability of reasoning and 

decision-making. Therefore, improving their health literacy skills could support sound health 

decisions in future (14, 15); 3) low health literacy has been demonstrated to associate with 

high levels of health-risk behaviors (16, 17) and low levels of health-promoting behaviors for 

adolescents (18); 4) enhancing health literacy through school-based interventions has great 

potential for improving students’ access to and interpretation of health information (19). 

Adolescents spend most of their daily time in school, which means they can receive health 

education and learn how to improve healthy lifestyles and related skills through this setting 

(20, 21). 

Health literacy is more challenging to understand for adolescents than that for adults. 

Researchers may have different understandings and underlying constructs when using the 

same definition. That is why there are such a large number of measurement tools of health 

literacy currently (22, 23), along with some newly-developed health literacy instruments (24). 

According to Mancuso (1), it is recommended to use specific assessment tools for a specific 

age group in a specific context. Studies measuring childhood and adolescent health literacy 

have been a research focus, particularly in the past five years (23). Ormshaw et al. (23) 

conducted a systematic review on measuring childhood and adolescent health literacy in 

2011. They found 16 studies that were involved with health literacy measures in children and 

adolescents. The authors also identified 13 health topics and nine underlying components 

from existing health literacy instruments. However, the authors did not critically appraise 

health literacy indices explicitly regarding their validity and reliability. More importantly, the 
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authors did not assess the methodological quality of each included study. This may undermine 

the persuasiveness of its conclusion. To fill this knowledge gap, we aim to conduct a 

systematic review that examines studies’ methodological quality and examine reliability and 

validity of each health literacy instrument, thus providing researchers with unbiased 

information about which instruments have good psychometric properties. The ‘COnsensus-

based Standards for the selection of health status Measurement INstruments’ (COSMIN) 

group has recently developed as a critical appraisal tool (a checklist) to evaluate the 

methodological quality of studies on measurement properties of health measurement 

instruments (25). These measurement properties are divided into three domains: reliability, 

validity, and responsiveness (26). According to the COSMIN checklist, it is possible and 

scientific to critically appraise and compare psychometric properties of health literacy 

instruments for children and adolescents. 

In this protocol, our target population is adolescent. According to the definition of the WHO, 

adolescents are those people aged 10 to 19 years and young people aged 10-24 years (27, 28). 

Given that the term ‘adolescent’, ‘child’, ‘youth’ and ‘young people’ is closely related, and 

Erikson (29) reckoned that children between the ages of 6 and 12 years could learn, compete 

and co-operate with others, we define our target group as those aged 6-24 years old.  

Objectives of the review  

This review aims to identify which health literacy instruments have good psychometric 

properties for children and adolescents. Specifically, there are three objectives: 

1) To examine the methodological quality of included studies that aim to measure 

health literacy in children and adolescents;  

2) To examine the measurement properties (i.e. reliability; validity; responsiveness) 

of health literacy instruments in children and adolescents;  

3) To compare the overall rating of measurement properties between each health 

literacy instrument used in children and adolescents.  

 

Search strategy  

Database and search terms 

As the term ‘health literacy’ was first coined in 1974, articles published from 1st,January 

1974 to 30th May 2014 in all languages will be searched. Search strategies will be first 

designed and then be consulted with two librarian experts. Articles indexed in the following 

seven databases: Medline, Pubmed, Embase, PsycINFO, CINAHL, ERIC and Cochrane 
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Library will be searched. The search key terms are ‘health literacy’ and ‘assessment’ 

according to previously published studies (1, 23, 30, 31). Age group for ‘child, adolescent and 

young adult’ will be defined in the database settings. The synonyms are listed in Appendix 

Table 1. These synonyms are connected by ‘or’ and search strategies are completed by ‘and’. 

Appendix Table 1 Searching terms in databases 

Key term (1) Key term (2) 

health literacy health literacy measur* 

health AND literacy AND education health literacy assess* 

 health literacy evaluat* 

 health literacy instrument* 

 health literacy tool* 

 

Other sources of literature 

Searching other sources to identify relevant research including:  

 Reference lists of identified studies; 

 Reference lists of previous systematic reviews on health literacy (1, 23, 30-33). 

Eligibility criteria for inclusion and exclusion  

According to the guidelines recommended by Cochrane Handbook for systematic reviews 

(34), inclusion criteria will be addressed regarding population, intervention, comparison, 

outcome and study design (PICOS): 

Inclusion criteria-Participants 

The target group should be children and/or adolescents, any age from 6 to 24 years of age. 

Inclusion criteria-Interventions and Comparators 

As interventional studies are not our interest in this review, it is not applicable to set out 

guidelines for interventions and comparators 

Inclusion criteria-Outcomes 

The included studies must be involved with health literacy assessment for children and 

adolescents, that is, the study should specify the term ‘health literacy’, and studies are 

included if they report on at least one or more attributes of the three measurement properties: 

1) reliability; 2) validity; and 3) responsiveness. 

Inclusion criteria-Study design 
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The article should be research-based and peer-reviewed paper including study aim, methods, 

and results. Also, the study aim should focus on health literacy instrument development or 

validation. 

Exclusion criteria 

Studies will be excluded if they are: 1) not focusing on the target group; 2) not focusing on 

the health literacy instrument development or tool validation; 3) not research-based and peer-

reviewed papers including editorials, comments and letters; 4) not reporting findings or 

results regarding any one of the measurement properties. 

Study selection 

Search records will be kept including the names of databases searched, keywords, search 

timeframe, and the search results. All the electronic search results will be initially inputted 

into the bibliography software of EndNote X7 (Thomson Reuters, New York, NY), and other 

sources of literature results will be summarised in the print paper. This screening process will 

follow the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 

statement (35). One reviewer will screen studies by titles and abstracts. Secondly, full copies 

of articles identified will be obtained for thorough screening according to the inclusion 

criteria by two reviewers independently. Any disagreements in reviewer selections will be 

resolved at a meeting.  

Quality assessment 

The methodological quality of each included study will be assessed by two reviewers 

independently using the COSMIN checklist (25). The checklist consists of nine boxes with 5-

18 items concerning methodological standards for how each measurement property should be 

assessed. Four response options for each item of the COSMIN checklist are defined, 

representing ‘excellent’, ‘good’, ‘fair’ and ‘poor’ quality. An overall score for the 

methodological quality of a study will be determined for each measurement property 

separately, by taking the lowest rating of any items in a box (‘worst score counts’) (36). 

Discrepancies arise between the reviewers will be resolved through discussion, if necessary 

with a third independent person. 

Data extraction 

Data extraction will be performed along with the assessment of methodological quality using 
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the COSMIN checklist (25). In addition, information on the interpretability (e.g. norm scores, 

floor-ceiling effects, minimal important change of the instruments), generalisability (e.g. 

characteristics of the study population and sampling procedure), respondent and 

administrative burden, and forms of administration will be also collected because they are 

important characteristics of a measurement instrument (26, 37). The data will be entered in an 

electronic form. Where possible, authors of the original studies will be contacted to obtain 

essential missing or additional data. Two reviewers will independently extract the data. 

Consensus should be reached afterward, if necessary with a third independent person.  

Data synthesis  

The results of the quality of health literacy instruments will be assessed using Terwee’s 

quality criteria (38), to see whether the results of the measurement attributes are ‘positive’, 

‘negative’, or ‘indeterminate’. To summarise the overall ratings of the measurement 

properties of one health literacy instruments by different authors, the synthesis will be 

performed by combining the results of the quality of health literacy instruments, the results of 

methodological quality of health literacy measurement studies and the consistency of their 

results. The possible overall rating for a measurement property is ‘positive’, ‘indeterminate’, 

or ‘negative’, accompanied by levels of evidence, similarly as was proposed by the Cochrane 

Back Review Group (39, 40). One reviewer will perform the data synthesis and a second 

reviewer will check the synthesised results. Discrepancies of the results will be resolved by 

discussion. 
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Appendix 2. Search strategy for seven databases 

This section has two parts for SEARCH STRATEGY. The first part focuses on the 

timeline of 1974 to 2014. The second part focuses on the timeline of May 2014 to Jan 

2018. 

Part 1: 

1 MEDLINE (Web of Science) search strategy 

MEDLINE database was searched using the Web of Science interface on 16/05/2014 for the period 

1974 to 2014.  

Basic search: 

Set Results  

# 1 500 MeSH HEADING: (health literacy) OR ((TITLE: (health literacy) OR MeSH 

HEADING:exp: (Health Literacy)) AND (TITLE: (education) OR MeSH 

HEADING:exp: (Educational Status) OR MeSH HEADINGS:exp: (/education) OR 

MeSH HEADING:exp: (Teaching) OR MeSH HEADING:exp: (Educational Status) 

OR MeSH HEADING:exp: (Education)))  

Refined by: MeSH HEADINGS: ( ADOLESCENT OR YOUNG ADULT OR 

CHILD ) Indexes=MEDLINE Timespan=1974-2014 

# 2 3,880 TOPIC: ((((health) literacy assess* OR health literacy measur*) OR health literacy 

evaluat*) OR health literacy instrument*) OR health literacy tool*)  

Indexes=MEDLINE Timespan=1974-2014 

# 3 352 #2 AND #1  

Indexes=MEDLINE Timespan=1974-2014 

 

2 PubMed search strategy 

PubMed database was searched (Advanced search) on 16/05/2014 for the period 1974 to 16/05/2014. 

Set Results  

# 1 4910 Search (health literacy[MeSH Terms]) OR (health AND education AND 

literacy[Title/Abstract]) Sort by: PublicationDate 

# 2 3248385 Search (child* OR adolescent* OR student* OR youth OR young people OR teen* 

OR young adult[Title/Abstract]) Sort by: PublicationDate  

Because if we select age group including child, adolescent, and young adult, the 

newest papers such as published in 2014 will not be included, the reason maybe the 

database doesn’t update properly. So we use these terms to identify.  

# 3 1887 Search (health literacy assess* OR health literacy measur* OR health literacy 

evaluat* OR health literacy instrument* OR health literacy tool*) Sort by: 

PublicationDate 

# 4 581 Search ((((health literacy[MeSH Terms]) OR (health AND education AND 

literacy[Title/Abstract]))) AND ((health literacy assess* OR health literacy measur* 

OR health literacy evaluat* OR health literacy instrument* OR health literacy 

tool*))) AND ((child* OR adolescent* OR student* OR youth OR young people OR 

teen* OR young adult[Title/Abstract])) Filters: Publication date from 1974/01/01 to 

2014/05/16 Sort by: PublicationDate 
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3 EMBASE (Ovid) search strategy 

EMBASE database was searched using Ovid interface on 16/05/2014 for the period 1974 to current. 

Using .mp as searching terms (Advanced Search): 

Set Results  

#1 6060 ("health literacy" or (health and literacy and education)).mp. 

#2 6043 limit 1 to yr="1974 -Current" 

#3 671 limit 2 to (school child <7 to 12 years> or adolescent <13 to 17 years>) 

#4 170 (health literacy assess* or health literacy measur* or health literacy evaluat* or 

health literacy instrument* or health literacy tool*).mp. 

#5 170 limit 4 to yr="1974 -Current" 

#6 18 3 and 5 

 

4 PsycINFO (EBSCO) search strategy 

PsycINFO database was searched using EBSCO interface on 16/05/2014 for the period January 1974 

to May 2014. 

Advanced Search: 

Set Results   

#1 786 health literacy OR (health AND literacy 

AND education)   

Limiters - Published Date: 19740101-

20140531; Age Groups: School Age (6-12 

yrs), Adolescence (13-17 yrs), Young 

Adulthood (18-29 yrs)  

Search modes - Boolean/Phrase  

#2 133 health literacy assess* or health literacy 

measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool*   

Limiters - Published Date: 19740101-

20140531; Age Groups: School Age (6-12 

yrs), Adolescence (13-17 yrs), Young 

Adulthood (18-29 yrs)  

Search modes - Boolean/Phrase  

#3 133 (health literacy assess* or health literacy 

measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool*) 

AND (S1 AND S2)   

Search modes - Boolean/Phrase  
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5 CINAHL (EBSCO) search strategy 

CINAHL database was searched using EBSCO interface on 16/05/2014 for the period January 1974 to 

May 2014. 

Advanced Search: 

Set Results   

#1 437 health literacy OR ( health AND education 

AND literacy )   

Limiters - Published Date: 19740101-20140531; Age 

Groups: Child: 6-12 years, Adolescent: 13-18 years  

Search modes - Boolean/Phrase  

#2 63 health literacy assess* or health literacy 

measur* or health literacy evaluat* or 

health literacy instrument* or health 

literacy tool*   

Limiters - Published Date: 19740101-20140531; Age 

Groups: Child: 6-12 years, Adolescent: 13-18 years  

Search modes - Boolean/Phrase  

#3 63 (health literacy assess* or health literacy 

measur* or health literacy evaluat* or 

health literacy instrument* or health 

literacy tool*) AND (S1 AND S2)   

Search modes - Boolean/Phrase  

 

6 ERIC (EBSCO) search strategy 

ERIC database was searched using EBSCO interface on 16/05/2014 for the period January 1974 to 

May 2014. 

Advanced Search: 

Set Results   

#1 59 health literacy assess* or health literacy 

measur* or health literacy evaluat* or 

health literacy instrument* or health 

literacy tool*   

Limiters - Date Published: 19740101-20140531  

Search modes - Boolean/Phrase  

#2 2,250 health literacy OR ( health AND 

education AND literacy )   

Limiters - Date Published: 19740101-20140531  

Search modes - Boolean/Phrase  

#3 59 S1 AND S2   Search modes - Boolean/Phrase  
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7 The Cochrane Library search strategy 

The Cochrane Library database was searched on 30/05/2014 for the period January 1974 to May 

2014. 

Set Results Sub-database 

#1 4 Cochrane Reviews: 

There are 4 results from 8483 records for your search on 'health literacy in Title, 

Abstract, Keywords and child* OR adolescent* OR student* OR teen* OR 

youth OR young adult OR young people in Title, Abstract, Keywords and health 

literacy assess* or health literacy measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 

Publication Date from 1974 to 2014 in Cochrane Reviews' 

#2 114 Trials: 

There are 114 results from 789657 records for your search on 'health literacy in 

Title, Abstract, Keywords and child* OR adolescent* OR student* OR teen* OR 

youth OR young adult OR young people in Title, Abstract, Keywords and health 

literacy assess* or health literacy measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 

Publication Date from 1974 to 2014 in Trials' 

#3 2 Methods Studies: 

There are 2 results from 15764 records for your search on 'health literacy in 

Title, Abstract, Keywords and child* OR adolescent* OR student* OR teen* OR 

youth OR young adult OR young people in Title, Abstract, Keywords and health 

literacy assess* or health literacy measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 

Publication Date from 1974 to 2014 in Methods Studies' 

#4 120  
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PART 2: 

The above seven databases were searched using similar rationale as describe before 

for the timeframe of May 17 2014 to Jan 31 2018.  

 

MEDLINE was searched using the Web of Science interface on 17/02/2018 for the 

period 2014 to 2018.  

Basic search: 

Set Results  

# 5 35 #4 AND #3 

Indexes=MEDLINE Timespan=2014-2018 

# 4 14,198 MeSH MAJOR TOPIC:exp: ((((((child*) OR adolescent*) OR student*) OR youth) 

OR young people) OR teen*) OR young adult) 

Indexes=MEDLINE Timespan=2014-2018 
# 3 1,779 #2 AND #1 

Indexes=MEDLINE Timespan=2014-2018 

# 2 3,482 ((((TOPIC: (health literacy assess*) OR TOPIC: (health literacy 

measur*)) OR TOPIC: (health literacy instrument*)) OR TOPIC: (health literacy 

tool*)) ORTOPIC: (health literacy evaluat*)) 

Indexes=MEDLINE Timespan=2014-2018 
# 1 2,654 ((MeSH HEADING:exp: (health literacy) OR MeSH MAJOR TOPIC:exp: (health 

literacy)) OR TITLE: (health literacy)) OR MeSH MAJOR TOPIC: ((health) AND 

education) AND literacy) 

Indexes=MEDLINE Timespan=2014-2018 
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Pubmed was searched (Advanced search) on 17/02/2018 for the period 2014 to 

31/01/2018.  

Set Results  

#6 

 

26 Search (((((((health literacy[MeSH Terms]) OR health literacy[Title/Abstract]) OR 

(health[Title/Abstract] AND education[Title/Abstract] AND 

literacy[Title/Abstract])) OR (health[Title/Abstract] AND education[Title/Abstract] 

AND numeracy[Title/Abstract]))) AND ((health literacy assess*[Title/Abstract] OR 

health literacy measur*[Title/Abstract] OR health literacy evaluat*[Title/Abstract] 

OR health literacy instrument*[Title/Abstract] OR health literacy 

tool*[Title/Abstract])))) AND ((child*[Title/Abstract] OR 

adolescent*[Title/Abstract] OR student*[Title/Abstract] OR youth[Title/Abstract] 

OR young people[Title/Abstract] OR teen*[Title/Abstract] OR young 

adult[Title/Abstract])) Filters:Publication date from 2014/05/16 to 2018/01/31 
#5 48 Search (((((((health literacy[MeSH Terms]) OR health literacy[Title/Abstract]) OR 

(health[Title/Abstract] AND education[Title/Abstract] AND 

literacy[Title/Abstract])) OR (health[Title/Abstract] AND education[Title/Abstract] 

AND numeracy[Title/Abstract]))) AND ((health literacy assess*[Title/Abstract] OR 

health literacy measur*[Title/Abstract] OR health literacy evaluat*[Title/Abstract] 

OR health literacy instrument*[Title/Abstract] OR health literacy 

tool*[Title/Abstract])))) AND ((child*[Title/Abstract] OR 

adolescent*[Title/Abstract] OR student*[Title/Abstract] OR youth[Title/Abstract] 

OR young people[Title/Abstract] OR teen*[Title/Abstract] OR young 

adult[Title/Abstract])) 
#4 288 Search (((((health literacy[MeSH Terms]) OR health literacy[Title/Abstract]) OR 

(health[Title/Abstract] AND education[Title/Abstract] AND 

literacy[Title/Abstract])) OR (health[Title/Abstract] AND education[Title/Abstract] 

AND numeracy[Title/Abstract]))) AND ((health literacy assess*[Title/Abstract] OR 

health literacy measur*[Title/Abstract] OR health literacy evaluat*[Title/Abstract] 

OR health literacy instrument*[Title/Abstract] OR health literacy 

tool*[Title/Abstract])) 
#3 288 Search (health literacy assess*[Title/Abstract] OR health literacy 

measur*[Title/Abstract] OR health literacy evaluat*[Title/Abstract] OR health 

literacy instrument*[Title/Abstract] OR health literacy tool*[Title/Abstract]) 
#2 1636528 Search (child*[Title/Abstract] OR adolescent*[Title/Abstract] OR 

student*[Title/Abstract] OR youth[Title/Abstract] OR young people[Title/Abstract] 

OR teen*[Title/Abstract] OR young adult[Title/Abstract]) 
#1 8495 Search (((health literacy[MeSH Terms]) OR health literacy[Title/Abstract]) OR 

(health[Title/Abstract] AND education[Title/Abstract] AND 

literacy[Title/Abstract])) OR (health[Title/Abstract] AND education[Title/Abstract] 

AND numeracy[Title/Abstract]) 
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EMBASE was searched using Ovid interface on 17/02/2018 for the period 2014 to 

current. 

Using .mp as searching terms (Basic Search): 

Set Results  

#1 11966 ("health literacy" or (health and literacy and education)).mp. 

#2 5862 limit 1 to yr="2014 -Current" 

#3 639 limit 2 to (school child <7 to 12 years> or adolescent <13 to 17 years>) 

#4 372 (health literacy assess* or health literacy measur* or health literacy evaluat* or 

health literacy instrument* or health literacy tool*).mp. 

#5 26 3 and 4 

 

PsycINFO was searched using Ovid interface on 17/02/2018 for the period May 2014 

to Jan 2018. 

Basic Search: 

Set Results  

#1 4331 ("health literacy" or (health and literacy and education)).mp. 

#2 2077 limit 1 to yr="2014 -Current" 

#3 754 limit 2 to (100 childhood <birth to age 12 yrs> or 180 school age <age 6 to 12 

yrs> or 200 adolescence <age 13 to 17 yrs> or 320 young adulthood <age 18 

to 29 yrs>) 

#4 216 (health literacy assess* or health literacy measur* or health literacy evaluat* 

or health literacy instrument* or health literacy tool*).mp. 

#5 40 3 and 4 
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CINAHL was searched using EBSCO interface on 17/02/2018 for the period May 

2014 to Jan 2018. 

Basic Search: 

Set Results   

S1 health literacy OR ( ( health AND 

education AND literacy) )  

Limiters - Published Date: 20140501-

20180131; Age Groups: Child: 6-12 

years, Adolescent: 13-18 years 

Search modes - Boolean/Phrase 

View 

Results (467) 

S2 health literacy assess* or health literacy 

measur* or health literacy evaluat* or 

health literacy instrument* or health 

literacy tool*  

Limiters - Published Date: 20140501-

20180131; Age Groups: Child: 6-12 

years, Adolescent: 13-18 years 

Search modes - Boolean/Phrase 

View 

Results (118) 

S3 S1 AND S2 Search modes - Boolean/Phrase View 

Results (118) 

 

ERIC was searched using EBSCO interface on 17/02/2018 for the period May 2014 

to Jan 2018. 

Basic Search: 

Set Results   

S1 health literacy OR ( ( health AND education AND 

literacy) )  

Limiters - Date Published: 

20140501-20180131 

Search modes - 

Boolean/Phrase 

View 

Results (292) 

S2 health literacy assess* or health literacy measur* or 

health literacy evaluat* or health literacy instrument* 

or health literacy tool*  

Limiters - Date Published: 

20140501-20180131 

Search modes - 

Boolean/Phrase 

View 

Results (13) 

S3  (S1 AND S2)  Search modes - 

Boolean/Phrase 

View 

Results (13) 
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Cochrane Library was searched on 17/02/2018 for the period May 2014 to Jan 2018. 

Set Results Sub-database 

#1 2 Cochrane Reviews: 

There are 2 results from 10210 records for your search on 'health literacy in 

Title, Abstract, Keywords and child* OR adolescent* OR student* OR teen* OR 

youth OR young adult OR young people in Title, Abstract, Keywords and health 

literacy assess* or health literacy measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 

Publication Year from 2014 to 2018 in Cochrane Reviews' 

#2 199 Trials: 

There are 199 results from 1121096 records for your search on 'health literacy in 

Title, Abstract, Keywords and child* OR adolescent* OR student* OR teen* OR 

youth OR young adult OR young people in Title, Abstract, Keywords and health 

literacy assess* or health literacy measur* or health literacy evaluat* or health 

literacy instrument* or health literacy tool* in Title, Abstract, Keywords , 

Publication Year from 2014 to 2018 in Trials' 

#3 201  
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Appendix 3. Quality criteria for measurement properties of health 

literacy instruments 

Property  Rating Quality criteria  

Reliability    

 Internal consistency  + (Sub)scale unidimensional AND Cronbach’s alpha(s) ≥ 0.70 

 ? Dimensionality not known OR Cronbach’s alpha not determined 

 - (Sub)scale not unidimensional OR Cronbach’s alpha(s) < 0.70 

 Measurement error + MIC > SDC OR MIC outside the LOA 

 ? MIC not defined 

 - MIC ≤ SDC OR MIC equals or inside LOA 

 Reliability  + ICC/weighted Kappa ≥ 0.70 OR Pearson’s r ≥ 0.80 

 ? Neither ICC/weighted Kappa nor Pearson’s r determined 

 - ICC/weighted Kappa < 0.70 OR Pearson’s r < 0.80 

Validity    

 Content validity  + The target population considers all items in the questionnaire to be 

relevant AND considers the questionnaire to be complete 

 ? No target population involvement 

 - The target population considers items in the questionnaire to be 

irrelevant OR considers the questionnaire to be incomplete 

 Construct validity    

    Structural validity  + Factors should explain at least 50% of the variance 

 ? Explained variance not mentioned 

 - Factors explain < 50% of the variance 

    Hypotheses testing  + (Correlation with an instrument measuring the same construct ≥ 

0.50 OR at least 75% of the results are in accordance with the 

hypotheses) AND correlation with related constructs is higher than 

with unrelated constructs 

 ? Solely correlations determined with unrelated constructs 

 - Correlation with an instrument measuring the same construct < 

0.50 OR < 75% of the results are in accordance with the 

hypotheses OR correlation with related constructs is lower than 

with unrelated constructs 

Responsiveness   

  Responsiveness + (Correlation with an instrument measuring the same construct ≥ 

0.50 OR at least 75% of the results are in accordance with the 

hypotheses OR AUC ≥ 0.70) AND correlation with related 

constructs is higher than with unrelated constructs 

 ? Solely correlations determined with unrelated constructs 

 - Correlation with an instrument measuring the same construct < 

0.50 OR < 75% of the results are in accordance with the 

hypotheses OR AUC < 0.70 OR correlation with related constructs 

is lower than with unrelated constructs 

Note: AUC, Area Under the Curve; ICC, Intra-class Correlation Coefficient; LOA, Limits of Agreement; MIC, 

Minimal Important Change; SDC, Smallest Detectable Change. + positive rating; ? indeterminate rating; - negative 

rating. 
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Appendix 4. Levels of evidence for the overall rating of measurement 

properties  

Level Rating Criteria 

Strong +++ or --- Consistent findings in multiple studies of good methodological 

quality OR in one study of excellent methodological quality 

Moderate ++ or -- Consistent findings in multiple studies of fair methodological 

quality OR in one study of good methodological quality 

Limited + or - One study of fair methodological quality 

Conflicting ± Conflicting findings 

Unknown ? Only studies of poor methodological quality 

Note: + positive result; - negative result; ±conflicting result; ? unknown result. 
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Appendix 5. Reliability and validity results for included instruments 

Appendix Table 1. The methodological quality of each study based on reliability for each health literacy instrument 

Instrument 
Internal consistency  Reliability 

Result COSMIN score  Result Design Time interval  COSMIN score 

NVS (Warsh et al., 2014) na na  na na na na 

NVS (Driessnack et al., 2014) α=0.71 (n=47) Poor   na na na na 

NVS (Hoffman et al., 2013) α=0.67 (n=229) Poor   na na na na 

c-sTOFHLAd (Chang et al., 2012) α=0.85 (n=300) 

Item-total correlation=0.44-

0.86 

Fair   Correlation of test and retest was 

0.95 (P<0.001) 

Test-

retest 

1 week Fair  

TOFHLA (Chisolm and Buchanan, 

2007) 

na na  na na na na 

s-TOFHLA (Hoffman et al., 2013) α=0.89 (n=229) Poor   na na na na 

REALM-Teen (Davis et al., 2006) α=0.94 (n=388) Poor  γ=0.98 Test-

retest 

1 week Fair 

REALM-Teen (Hoffman et al., 

2013) 

α=0.92 (n=229) Poor   na na na  

HLAB (Wu et al., 2010) α=0.92 (n=275) 

Understanding α=0.88 

(n=275) 

Evaluating α=0.82 (n=275) 

Fair   Concordance rate=95% Inter-

rater 

na Poor 

MMAHL(Massey et al., 2013) α=0.83 (n=1208) 

Item-total correlation=0.39-

0.74 

Good   na na na na 

MHL (Levin-Zamir et al., 2011) α=0.74 (n=1316) 

Coefficient of 

reproducibility=0.84  

Coefficients of 

scalability=0.54-0.80  

Poor  na na na na 

DNT-39 (Mulvaney et al., 2013) α=0.93 (n=61) Fair   na na na na 

DNT-14 (Mulvaney et al., 2013) α=0.82 (n=133)  

α=0.80 (n=61) 

Fair   na na na na 
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Instrument 
Internal consistency  Reliability 

Result COSMIN score  Result Design Time interval  COSMIN score 

α=0.83 (n=72) 

eHEALS (Norman and Skinner, 

2006) 

α=0.88 (n=664) 

Item-scale correlation 

coefficient=0.51-0.76 

Fair   The correlations between 

administrations ranged 0.68-0.40. 

Test-

retest 

Immediately after 

the intervention; 3-

month; 6-month 

Fair  

CHC Test (Steckelberg et al., 

2009) 

na na  Cohen’s Kappa was excellent for 

277 ratings (κ=0.9-1.0), moderate 

or good for 31 ratings (κ=0.7-0.89) 

and poor for 5 ratings (κ=<0.7) 

Inter-

rater 

na Poor 

HKACSS (Schmidt et al., 2010) Health knowledge χ
2
=6.45, 

P=0.17 (n=852) 

Health communication 

α=0.73 (n=852) 

Health attitudes α=0.57 

(n=852) 

Excellent  ` na na na na 

HLAT-51 (Harper, 2014) Goodness of fit statistic was 

calculated by each domain 

(CFI=0.33-0.88; TLI=0.66-

0.84; RMSEA=0.09-0.17). 

The internal consistency 

statistic was not calculated. 

Poor  na na na na 

HLAT-8 (Abel et al., 2014) α=0.64 (n=7097 for male) 

α=0.65 (n=331 for female) 

Excellent  na na na na 

CHLT (Liu et al., 2014) α=0.87 (the entire scale); 

subscales α ranged 0.59 to 

0.81 

Fair   na na na na 

VOHL (Ueno et al., 2014) na na  The kappa value of scoring among 

the dentists ranged from 0.60 tooth 

score to 0.70 for gingiva score. 

Inter-

rater 

na Fair  

HAS-A (Manganello et al., 2015) α=0.77 (communication) 

α=0.73 (confusion) 

α=0.76 (understanding) 

Fair   na na na na 

MaHeLi (Naigaga et al. 2015) The person separation index 

for the original 20-item scale 

was 0.91 and α=0.92. After 

Fair   na na na na 
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Instrument 
Internal consistency  Reliability 

Result COSMIN score  Result Design Time interval  COSMIN score 

item reduction, the person 

separation index for 12-item 

scale was 0.90. 

QuALiSMental (de Jesus Loureiro 

et al., 2015) 

α=0.55-0.72 (component 2 

and 3) 

α=0.44-0.59 (component 4) 

α=0.60-0.82 (component 5) 

Fair   na na na na 

FCCHL-AYAC (McDonald et al., 

2016) 

α=0.73 (FHL) 

α=0.63 (IHL) 

α=0.85 (CHL) 

Fair   na na na na 

ICHL (Smith et al., 2016) na na  na na na na 

HELMA (Ghanbari et al., 2016) α=0.93 (the entire scale); 

subscales α ranged 0.61 to 

0.89 

Good   The intraclass correlation 

coefficient was 0.93. 

Test-

retest 

Two weeks Good 

HLSAC (Paakkari et al., 2016) α=0.93 (the entire scale); 

subscales α ranged 0.69 to 

0.77 

Fair   The standardised stability estimate 

was 0.83. 

Test-

retest 

Two weeks Fair  

REALM-TeenS (Manganello et 

al., 2017) 

α=0.82 Good   na na na na 

funHLS-YA (Tsubakita et al., 2017) α=0.75 Fair   na na na na 

HLS-TCO (Intarakamhang et al., 

2017) 

α=0.70-0.82 for five 

subscales; KR-20=0.76 for 

health knowledge scale 

Fair  na na na na 

HLRS-Y (Bradley-Klug et al., 

2017) 

α=0.88 (Knowledge) 

α=0.94 (Self-advocacy/ 

support) 

α=0.93 (Resiliency) 

Fair   na na na na 

p_HLAT-8 (Quemelo et al., 2017) α=0.74 (the entire scale), 

subscales α ranged 0.41 to 

0.71  

Fair   na na na na 

Note: na, no information available. CFI, Comparative Fit Index; CHC Test, the Critical Health Competence Test; CHL, Critical Health Literacy; CHLT, Child Health Literacy Test; c-

sTOFHLAd, the Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, the Diabetes Numeracy Test; eHEALS, the eHealth Literacy Scale; FCCHL-

AYAC, the Functional, Communicative, and Critical Health Literacy-Adolescents and Young Adults Cancer; FHL, Functional Health Literacy; funHLS-YA, Functional Health 
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Literacy Scale for Young Adults; HAS-A, the Health Literacy Assessment Scale for Adolescents; HELMA, the Health Literacy Measure for Adolescents; HKACSS, the Health 

Knowledge, Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 

51-item Health Literacy Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, The Health Literacy for School-aged Children; HLS-TCO, Health 

Literacy Scale for Thai Childhood Overweight; ICHL, Interactive and Critical Health Literacy; IHL, Interactive Health Literacy; MaHeLi, the Maternal Health Literacy; MHL, the 

Media Health Literacy; MMAHL, the Multidimensional Measure of Adolescent Health Literacy; NVS, the Newest Vital Sign; p_HLAT-8, Portuguese version of the 8-item Health 

Literacy Assessment Tool; QuALiSMental, the Questionnaire for Assessment of Mental Health Literacy; REALM-Teen, the Rapid Estimate of Adolescent Literacy in Medicine; 

REALM-TeenS, the Rapid Estimate of Adolescent Literacy in Medicine Short Form; RMSEA, Root Mean Square Error of Approximation; s-TOFHLA, the short-form Test of 

Functional Health Literacy in Adults; TLI, Tucker-Lewis Index; TOFHLA, the Test of Functional Health Literacy in Adults; VOHL, the Visual Oral Health Literacy. 
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Appendix Table 2. The methodological quality of each study based on validity for each health literacy instrument  

Instrument Content validity  Structural validity  Hypotheses-testing  Cross-cultural validity 

Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

NVS  

(Warsh et al., 

2014) 

A panel of heath literacy 

experts developed the NVS 

according to previous 

experience. The NVS was 

then refined after feedback 

from patients, 

interviewers, and data 

analysts. No target 

population is involved in 

item generation. 

Poor  na na  Hypotheses regarding 

correlation between scores of a 

comparator instrument of Gray 

Silent Reading Test (GSRT) and 

NVS were formulated before 

data collection. The NVS and 

GSRT scores were highly 

correlated (ρ=0.71, p<0.0001). 

The NVS score increased with 

child age (ρ=0.53, p<0.0001). 

Fair   na na 

NVS  

(Driessnack 

et al., 2014) 

A panel of heath literacy 

experts developed the NVS 

according to previous 

experience. The NVS was 

then refined after feedback 

from patients, 

interviewers, and data 

analysts. No target 

population is involved in 

item generation. 

Poor  na na  A moderate positive correlation 

was found between children’s 

NVS scores and their age, and 

between children’s NVS scores 

and their reports of books 

numbers (γs=0.43, p=0.003; 

γs=0.36, p=0.012, respectively), 

but not found with their parents’ 

report of the number of 

children’s books at home 

(γs=0.06, p=0.671).  

Poor  na na 

NVS  

(Hoffman et 

al., 2013) 

A panel of heath literacy 

experts developed the NVS 

according to previous 

experience. The NVS was 

then refined after feedback 

from patients, 

interviewers, and data 

analysts. No target 

population is involved in 

Poor  na na  Convergent validity was 

measured between NVS and the 

TerraNova academic 

achievement test, with a 

correlation coefficient of 0.49 

(p<0.01). 

Fair   na na 
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Instrument Content validity  Structural validity  Hypotheses-testing  Cross-cultural validity 

Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

item generation. 

c-

sTOFHLAd  

(Chang et 

al., 2012) 

The c-sTOFHLAd was 

translated from the short-

version of TOFHLA 

according to translation 

procedures and was tested 

among 30 adolescents to 

ensure appropriateness.  

Good   Confirmatory factor 

analysis was conducted 

to determine structural 

validity. One-factor 

model indicated an 

acceptable fit to the 

data according 

structural equation 

modelling analysis.  

Fair   Convergent validity was 

measured between c-

sTOFHLAd and the rapid 

estimate of adult literacy in 

medicine (REALM), with a 

correlation coefficient of 0.74 

(p<0.001). 

Fair   Semantic equivalence 

was measured by the 

content validity index 

(CVI). All items were 

rated by the experts as 

having a CVI>0.85. 

Thirty adolescents were 

chosen to determine 

and ensure the cultural 

congruence of the 

instrument. 

Fair  

TOFHLA  

(Chisolm 

and 

Buchanan, 

2007) 

The TOFHLA was 

developed from a literacy 

expert after reviewing 

commonly used hospital 

texts and a pilot test. No 

target population is 

involved in item 

generation. 

Poor   na na  The reading comprehension 

component was significantly 

correlated with the WRAT3 and 

the REALM (ρ=0.59, p<0.001; 

ρ=0.60, p<0.001 respectively), 

however, no correlation were 

found with the numeracy 

component (ρ=0.11, p=0.45; 

ρ=0.18, p=0.22 respectively). 

Fair   na na 

s-TOFHLA  

(Hoffman et 

al., 2013) 

The s-TOFHLA was 

developed based on 

previous data analysis, 

perceived importance and 

frequency of the task in the 

healthcare settings.  

Poor   na na  Convergent validity was 

measured between NVS and the 

TerraNova academic 

achievement test, with a 

correlation coefficient of 0.28 

(p<0.01). 

Fair   na na 

REALM-

Teen  

(Davis et al., 

2006) 

The REALM-Teen was 

developed based on a 

preliminary test and a 

structured interview 

among adolescents. And a 

Good   na na  Convergent validity was 

measured between REALM-

Teen and the WRAT-3 (r=0.83) 

and SORT-R (r=0.93). 

Fair   na na 
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Instrument Content validity  Structural validity  Hypotheses-testing  Cross-cultural validity 

Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

panel of experts reviewed 

the word list. 

REALM-

Teen  

(Hoffman et 

al., 2013) 

The REALM-Teen was 

developed based on a 

preliminary test and 

structured interview 

among adolescents. And a 

panel of experts reviewed 

the word list. 

Poor   na na  Convergent validity was 

measured between NVS and the 

TerraNova academic 

achievement test, with a 

correlation coefficient of 0.40 

(p<0.01). 

Poor  na na 

HLAB  

(Wu et al., 

2010) 

Previous experience and 

literature review were used 

to develop items; 10 

students were pilot-tested 

for appropriateness of 

wording, content and 

format of the final 

instrument. 

Good   na na  Correlations were assumed 

between socio-demographic 

variables and the overall scores. 

Socio-demographics of gender, 

age when came to Canada to 

live, speaking a language other 

than English were correlated 

with the scores of HLAB (β=-

0.18, p=0.004; β=-0.22, 

p=0.014; β=-0.20, p=0.008 

respectively). No convergent 

validity is assessed. 

Fair   na na 

MMAHL 

(Massey et 

al., 2013) 

Domains were established 

from literature review and 

focus group. Items were 

developed either using 

adaptation of existing 

relevant items or created 

by the research team. 

Good  Explorative principal 

components factor 

analysis was conducted 

and 49.8% of the 

variance was 

accounted by 6 factors. 

Good   na na  na na 

MHL  

(Levin-

Zamir et al., 

2011) 

The face validity was 

discussed in the focus 

group during pilot test. The 

content validity was 

Good   na na  As hypothesised, MHL was 

associated with socio-economic 

determinants, particularly with 

gender (β=1.25, p<0.001) and 

Good   na na 
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Instrument Content validity  Structural validity  Hypotheses-testing  Cross-cultural validity 

Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

analysed using theory and 

operational definitions of 

health literacy and media 

literacy, and adolescents 

were invited to write 

detailed, anonymous 

responses. 

mother’s education (β=0.16, 

p=0.04). In addition, MHL was 

also associated with health 

behaviours (β=0.03, p=0.05) 

and health empowerment 

(β=0.36, p<0.001). 

DNT-39  

(Mulvaney et 

al., 2013) 

The DNT-39 was 

developed from the 

original 43-item version 

DNT-43 by eliminating 

questions specific to type 2 

diabetes. An expert team 

developed the DNT-43 and 

refined it.  

Poor  na na  The DNT-39 was associated 

with WRAT-3 and parent 

education (ρ=0.40, p=0.001; 

ρ=0.29, p=0.028 respectively) 

Fair   na na 

DNT-14  

(Mulvaney et 

al., 2013) 

The DNT-14 was 

developed from the 

original 15-item version 

DNT-15 by eliminating 1 

question specific to type 2 

diabetes. An expert team 

developed the DNT-15 by 

data analysis from DNT-

43. 

Poor  na na  The DNT-14 was associated 

with the Wide-Ranging 

Achievement Test (WRAT3), 

parent education, diabetes 

problem solving and HbA1c 

(ρ=0.36, p=0.005; ρ=0.31, 

p=0.019; ρ=0.27, p=0.023; ρ=-

0.34, p=0.004 respectively) 

Fair   na na 

eHEALS  

(Norman and 

Skinner, 

2006) 

The eHEALS was 

developed by the expert 

team and pilot-tested and 

refined by feedback from 

participants. 

Good   Explorative principal 

components factor 

analysis was conducted 

and 56% of the 

variance was 

accounted by a single 

factor. The factor 

loadings ranged from 

Fair   Correlations were assumed 

between eHEALS and other 

measured variables (gender, age, 

use of information technology 

overall, self-evaluations of 

health). However, only gender 

difference was found at baseline 

level of eHealth literacy 

Fair   na na 
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score 
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score 

 Results  COSMIN 

score 

0.60-0.84 among the 8 

items. 

(t=2.236, p=0.026). No 

convergent validity is assessed. 

CHC Test  

(Steckelberg 

et al., 2009) 

The CHC Test was 

developed by the research 

team and pre-tested by 

collecting qualitative data 

and quantitative field test. 

Good   IRT test for 

determining 

dimensionality was 

performed. 

Poor  na na  na na 

HKACSS  

(Schmidt et 

al., 2010) 

The HKACSS items were 

taken from a previous 

health survey and selected 

basing on consideration of 

item content. 

Good   na na  As hypothesised, health 

communication, attitudes and 

self-efficacy were significantly 

related to each other (ρ=0.15-

0.38, P<0.05). And children 

from higher educational 

background showed a better 

knowledge and communicated 

more about health topics 

(β=0.16, p<0.05). 

Good   na na 

HLAT-51  

(Harper, 

2014) 

The expert team evaluated 

the initial items using a 5-

point Likert scale 

according to their research 

experience. And 144 

college students were 

invited to complete a pilot 

test. 

Good   Comprehension 

(CFI=0.80; TLI=0.78; 

RMSEA=0.09); health 

numeracy (CFI=0.57; 

TLI=0.48; 

RMSEA=0.09); media 

literacy (CFI=0.88; 

TLI=0.84; 

RMSEA=0.07); digital 

literacy (CFI=0.33; 

TLI=0.06; 

RMSEA=0.16); health 

information seeking 

(CFI=0.80; TLI=0.66; 

RMSEA=0.17) 

Poor  na na  na na 
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score 

 Results  COSMIN 

score 

 Results  COSMIN 

score 

HLAT-8  

(Abel et al., 

2014) 

The research team 

developed the HALT-8 

drawing on literature 

review and their own 

experience. No target 

population is involved in 

item generation. 

Poor   Explorative principal 

components factor 

analysis was conducted 

and 72.96% of the 

variance was 

accounted by four 

factors among male. In 

addition, the factor 

structure was validated 

using confirmatory 

factor analysis 

(CFI=0.99; TLI=0.97; 

RMSEA=0.03; 

SRMR=0.03). 

Excellent  Hypotheses were formulated a 

priori regarding correlations 

between health literacy and 

gender, socio-cultural 

characteristics and health 

values. Results showed that 

female, higher educational 

status, and a stronger health 

valuation were associated with 

higher HL scores (p<0.05, 

respectively).  

 

Good   na na 

CHLT (Liu 

et al., 2014) 

The research team 

developed the CHLT 

drawing on literature 

review, expert consultation 

and pilot test. 12 six 

graders were piloted about 

the instrument’s 

readability. 

Good   Confirmatory factor 

analysis was conducted 

to test the uni-

dimensionality of each 

subscale. The factor 

loadings ranged from 

0.20-0.58. 

Fair   Hypotheses were formulated a 

priori regarding correlations 

between health literacy and 

gender, self-reported health and 

health behaviours. Results 

showed that female, better 

health status, normal BMI and 

healthy behaviours were 

positively associated with HL 

scores (p<0.05, respectively). 

Health-risky behaviours were 

negatively associated with 

health literacy scores (p<0.05). 

Fair   na na 

VOHL 

(Ueno et al., 

2014) 

na na  na na  Correlations were conducted 

between health literacy and 

gender. Results showed female 

students had higher gingiva 

scores than male students 

Fair   na na 
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score 

 Results  COSMIN 

score 

(p<0.05). However, no gender 

differences were found 

regarding tooth scores. 

HAS-A 

(Manganello 

et al., 2015) 

The research team 

developed the HAS-A 

drawing on literature 

review, expert consultation 

and pilot test. Scale items 

were piloted with 

undergraduates. 

Good   Exploratory factor 

analysis was conducted 

and 41% of the 

variance was 

accounted by three 

factors. 

Fair   Communication scale, 

confusion scale, and 

understanding scale were all 

correlated with the AURA scale 

(r=0.69, p<0.001; r=-0.50, 

p<0.001; r=-0.42, p<0.001). The 

correlation between 

communication scale, confusion 

scale and understanding scale 

and REALM-Teen and NVS 

were small, ranging from -0.26 

to 0.08. Also health literacy 

scores were compared by 

demographics. There was no 

difference in scores by sex or 

age, but a significant difference 

by race/ethnicity (p<0.001). 

Fair   na na 

MaHeLi 

(Naigaga et 

al. 2015) 

The research team 

developed the MaHeLi 

based on the health belief 

model and integrated 

model of health literacy. 

No target population is 

involved in item 

generation. 

Poor   The health-seeking 

behaviour (HSB) 

subscale brought 

substantial 

multidimensionality 

into the MeHeLi scale. 

After removing most 

items of the HSB 

subscale, the MeHeLi 

scale showed a uni-

dimensionality 

Fair   na na  na na 
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score 
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score 

 Results  COSMIN 

score 

construct with some 

but not too noticeable 

multi-dimensionality. 

QuALiSMen

tal (de Jesus 

Loureiro et 

al., 2015) 

The questionnaire was 

developed based on mental 

health literacy framework 

and adapted among 

Portuguese adolescents 

and young people. 

Excellent   Exploratory factor 

analysis was conducted 

for each component of 

the questionnaire. A 

five-factor solution 

explained 46.84% of 

the total variance for 

component 1 and 

40.00% for 

components 2 and 3. A 

three-factor solution 

explained 47.24% of 

the variance for 

component 4 and a 

two-factor solution 

explained 55.63% for 

component 5. 

Fair   The relationship between mental 

health components and mental 

health help-seeking intension 

was examined using a binary 

logistic regression analysis. 

Results showed higher levels of 

mental health literacy tended to 

associate with mental health-

seeking intentions.  

Fair   na na 

FCCHL-

AYAC 

(McDonald 

et al., 2016) 

The instrument was 

adapted from the 

functional, communicative, 

and critical health literacy 

scale to be suitable for 

adolescents and young 

adults diagnosed with 

cancer. 

Good   Exploratory factor 

analysis was conducted 

for the entire scale. The 

screen plot suggested 

the extraction of three 

factors (53.1% 

variance explained)  

Fair   Health literacy scores were 

examined by gender, whether 

the measure was completed 

online or on paper, whether the 

participant was on or off 

treatment. Results showed no 

significant difference was 

found. 

Fair   na na 

ICHL (Smith 

et al., 2016) 

The instrument was 

developed from formative 

interviews with 20 

deaf/hard-of hearing high 

Good   na na  The relationship between ICHL 

and standard health literacy 

measures were examined. 

Result showed most ICHL items 

Fair   na na 
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school students. Also the 

instrument was piloted 

with 18 individuals 

including content-expert 

and content-naïve deaf and 

hearing colleagues, 

teachers interpreters and 

students. 

were related to health literacy 

skills instrument-short form, s-

TOFHLA, and comprehensive 

heart disease knowledge 

questionnaire (p<0.05).  

HELMA 

(Ghanbari et 

al., 2016) 

All items were initially 

generated by in-depth 

interviews with 67 

adolescents. Then items 

were assessed by an expert 

panel review and 16 

adolescents. 

Good   Exploratory factor 

analysis was conducted 

and 53.37% of the 

variance was 

accounted by eight 

factors. 

Good   na na  na na 

HLSAC 

(Paakkari et 

al., 2016) 

The research team 

developed the HLSAC 

drawing on literature 

review, expert review and 

pilot test. Scale items were 

piloted with 401 pupils (7
th
 

graders and 9
th

 graders). 

Good   The five-factor 

structure was tested 

using confirmatory 

factor analysis 

(RMSEA=0.08; 

CFI=0.96; TLI=0.92; 

SRMR=0.03). 

However, due to high 

correlations between 

factors, one-factor 

structure was finally 

determined 

(RMSEA=0.08; 

CFI=0.94; TLI=0.92; 

SRMR=0.04). 

Fair   Correlations were assumed 

between the final 10-item scale 

and the original 15-item scale. 

Results showed the 10-item 

HLSAC predicted 

approximately 97% of the 

variance of the 15-item 

instrument. 

Fair   na na 
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score 

REALM-

TeenS 

(Manganello 

et al., 2017) 

This instrument was 

derived from the original 

66-item REALM-Teen 

using the item response 

theory. Also, ten teenage 

patients were piloted. 

Good   na na  The REALM-TeenS scores were 

correlated with the REALM-

Teen (r=0.92, p<0.001). Item fit 

analysis using the differential 

item functioning showed the 

REALM-TeenS functioned well 

for different groups of sex, 

race/ethnicity, and language 

spoken at home. 

Good   na na 

funHLS-YA 
(Tsubakita et 

al., 2017) 

Items were generated from 

health materials that were 

frequently used in young 

adults and reviewed by the 

research team. No target 

population was involved in 

pilot test. 

Poor   1-factor model was 

supported by the 

exploratory factor 

analysis. 

Fair   The correlation between 
funHLS-YA and the comparator 

instrument of functional health 

literacy was 0.191 (p<0.001). 

Fair  na na 

HLS-TCO 

(Intarakamha

ng et al., 

2017) 

Items were developed from 

theories, documents and 

related research. Also, 

focus group and expert 

review were used to 

develop the instrument. 

100 samples of overweight 

children were piloted. 

Good   Confirmatory factor 

analysis was conducted 

for each subscale and 

results showed the 

model was acceptable, 

with factor loading 

ranging 0.39-0.73. 

Fair   The path model of health 

literacy for obesity prevention 

behaviours was conducted using 

structural equation modelling. 

Results showed the hypothetical 

causal model was consistent 

with empirical data (chi-

square=60.10, p=0.00, df=12, 

RMSEA=0.05, CFI=0.99; 

AGFI=0.99). 

Fair   na na 

HLRS-Y 

(Bradley-

Klug et al., 

2017) 

Items were generated by 

focus group, expert review 

and a pilot test with 25 

participants. 

Excellent   Exploratory factor 

analysis was 

conducted, and results 

showed a three-factor 

structure of the 

instrument. 

Fair   The relationships between 

health literacy scores and 

demographics were examined 

and results showed insurance 

type and knowledge, time since 

diagnosis and knowledge and 

Fair  na na 
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self-advocacy. 

p_HLAT-8 

(Quemelo et 

al., 2017) 

The p_HLAT-8 was 

translated from the HLAT-

8 according to translation 

procedures and was tested 

among 10 university 

students to ensure 

appropriateness.  

Good   Confirmatory factor 

analysis was 

conducted, and results 

showed the 4-factor 

model fit was fair 

(CFI=0.97, GFI=0.98, 

TLI=0.95, 

RMSEA=0.03). 

Fair   Convergent validity was 

examined for each sub-scale, 

but the results showed that only 

the factor ‘search for 

information’ was adequate. 

Discriminant validity was only 

adequate for two factors 

(‘search for information’ and 

‘understanding information’). 

Fair   Three experts in the 

field of health forward 

and backward 

translated the scale 

independently. Ten 

university students 

were piloted to test and 

ensure the cultural 

congruence of the 

scale. Confirmatory 

factor analysis showed 

a 4-factor structure fit 

the model. 

Fair  

Note: na, no information available. AGFI, Adjusted Goodness of Fit Index; AURA, Ask, Understand, Remember and Assessment; CFI, Comparative Fit Index; CHC Test, the Critical Health 

Competence Test; CHLT, Child Health Literacy Test; c-sTOFHLAd, the Chinese version of short-form Test of Functional Health Literacy in Adolescents; DNT, the Diabetes Numeracy Test; 

eHEALS, the eHealth Literacy Scale; FCCHL-AYAC, the Functional, Communicative, and Critical Health Literacy-Adolescents and Young Adults Cancer; funHLS-YA, Functional Health 

Literacy Scale for Young Adults; HAS-A, the Health Literacy Assessment Scale for Adolescents; HELMA, the Health Literacy Measure for Adolescents; HKACSS, the Health Knowledge, 

Attitudes, Communication and Self-efficacy Scale; HLAB, Health Literacy Assessment Booklet; HLAT-8, the 8-item Health Literacy Assessment Tool; HLAT-51, the 51-item Health Literacy 

Assessment Tool; HLRS-Y, Health Literacy and Resiliency Scale: Youth Version; HLSAC, The Health Literacy for School-aged Children; HLS-TCO, Health Literacy Scale for Thai Childhood 

Overweight; ICHL, Interactive and Critical Health Literacy; MaHeLi, the Maternal Health Literacy; MHL, the Media Health Literacy; MMAHL, the Multidimensional Measure of Adolescent 

Health Literacy; NVS, the Newest Vital Sign; p_HLAT-8, Portuguese version of the 8-item Health Literacy Assessment Tool; QuALiSMental, the Questionnaire for Assessment of Mental 

Health Literacy; REALM-Teen, the Rapid Estimate of Adolescent Literacy in Medicine; REALM-TeenS, the Rapid Estimate of Adolescent Literacy in Medicine Short Form; RMSEA, Root 

Mean Square Error of Approximation; SRMR, Standardized Root Mean Square Residual; SORT-R, Slosson Oral Reading Test-Revised; s-TOFHLA, the short-form Test of Functional Health 

Literacy in Adults; TLI, Tucker-Lewis Index; TOFHLA, the Test of Functional Health Literacy in Adults; VOHL, the Visual Oral Health Literacy; WRAT-3, Wide-Range Achievement Test-

Revised. 
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Appendix Table 3. The methodological quality of each study based on responsiveness for each health literacy instrument  

Instrument Responsiveness 

Results  COSMIN score 

VOHL (Ueno et al., 2014) Comparison of health literacy scores before and after health education 

showed both tooth and gingiva scores significantly increased after health 

education. 

Fair  

Note: As there was only one study examining the instrument’s responsiveness, we only presented the instrument of VOHL. VOHL, the Visual Oral Health Literacy. 
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Research Checklist. PRISMA checklist for reporting systematic review 

Section/topic  # Checklist item  
Reported on page 

#  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and 

interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review 
registration number.  

2-3 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  5-7 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study 

design (PICOS).  

7 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information 

including registration number.  

Appendix 1 

(CRD42018013759) 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication 

status) used as criteria for eligibility, giving rationale.  

8 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the 

search and date last searched.  

7 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.  Appendix 2 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-

analysis).  

8-9 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and 

confirming data from investigators.  

9 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made.  9 

Risk of bias in individual studies  12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or 

outcome level), and how this information is to be used in any data synthesis.  

9-10 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  N/A 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each 

meta-analysis.  

10 
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Section/topic  # Checklist item  
Reported on 

page #  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies).  10 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-

specified.  

N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with 

a flow diagram.  

11; Figure 1  

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations.  11; 15-16; Table 

1 & 2 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  25; Table 3 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect 

estimates and confidence intervals, ideally with a forest plot.  

25; Table 4  

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  25; Table 5 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  25; Table 5 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  N/A 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., 

healthcare providers, users, and policy makers).  

32-38 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, 

reporting bias).  

38-39 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  39 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review.  N/A 

 

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 

doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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