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Strengths and limitations of this study

 ► This is an extensive study, with a large number of pa-
tients participating across several general practices.

 ► Paper-based 16-item European Health Literacy 
Survey Questionnaires were used to encourage pa-
tients to fill out the health literacy survey.

 ► Voluntary general practitioner and patient partic-
ipation was potentially selective due to the rela-
tively small research window, survey weariness or 
reluctance to disclose difficulties regarding health 
communication.

AbStrACt
Objectives To support patients in their disease 
management, providing information that is adjusted 
to patients’ knowledge and ability to process health 
information (ie, health literacy) is crucial. To ensure 
effective health communication, general practitioners 
(GPs) should be able to identify people with limited health 
literacy. To this end, (dis)agreement between patients’ 
health literacy and GPs’ estimations thereof was examined. 
Also, characteristics impacting health literacy (dis)
agreement were studied.
Design Cross-sectional survey of general practice 
patients and GPs undertaken in 2016–17.
Setting Forty-one general practices in two Dutch-
speaking provinces in Belgium.
Participants Patients (18 years of age and older) visiting 
general practices. Patients were excluded when having 
severe impairments (physical, mental, sensory).
Main outcome measures Patients’ health literacy 
was assessed with 16-item European Health Literacy 
Survey Questionnaire. GPs indicated estimations on 
patients’ health literacy using a simple scale (inadequate; 
problematic; adequate). (Dis)agreement between patients’ 
health literacy and GPs’ estimations thereof (GPs’ 
estimations being equal to/higher/lower than patients’ 
health literacy) was measured using Kappa statistics. The 
impact of patient and GP characteristics, including duration 
of GP–patient relationships, on this (dis)agreement was 
examined using generalised linear logit model.
results Health literacy of patients (n=1375) was 
inadequate (n=201; 14.6%), problematic (n=299; 21.7%), 
adequate (n=875; 63.6%). GPs overestimated the proportion 
patients with adequate health literacy: adequate (n=1241; 
90.3%), problematic (n=130; 9.5%) and inadequate (n=4; 
0.3%). Overall, GPs’ correct; over-/underestimations of 
health literacy occurred for, respectively, 60.9%; 34.2%; 
4.9% patients, resulting in a slight agreement (κ=0.033). 
The likelihood for GPs to over-/underestimate patients’ 
health literacy increases with decreasing educational level 
of patients; and decreasing number of years patients have 
been consulting with their GP.
Conclusions Intuitively assessing health literacy is 
difficult. Patients’ education, the duration of GP–patient 
relationships and GPs’ gender impact GPs’ perceptions of 
patients’ health literacy.

IntrODuCtIOn
Healthcare is facing enormous challenges. 
Care is shifting towards managing rather than 

curing diseases due to the ageing of the popu-
lation and the rising prevalence of chronic 
diseases and multi-morbidity. As a result, 
doctor–patient interactions are transforming 
into partnerships in which patients’ needs, 
values and beliefs influence the course of the 
care process.1 2 Besides being responsive to 
patients’ needs, the complexity of healthcare 
forces healthcare professionals to also take into 
account patients’ health literacy (HL).

HL is defined as ‘one’s knowledge, motiva-
tion and competences to access, understand, 
appraise, and apply health information in 
order to make judgments and take deci-
sions in everyday life concerning healthcare, 
disease prevention and health promotion to 
maintain or improve quality of life during 
the life course’.3 With the focus on patients 
managing their care, patients’ knowledge, 
motivation, understanding and skills with 
regard to health information are important 
prerequisites to guarantee high quality care.

HL impacts on accessibility and utilisation 
of care, doctor–patient communication, self-
care and, subsequently, health outcomes.4–7 
Research in eight European countries 
demonstrated that 47% of the population 
experiences difficulties processing health-re-
lated information, hence, has problematic 
or inadequate HL.8–14 Since the develop-
ment of the conceptual framework of the 
European Health Literacy Survey (HLS-EU) 
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consortium, HL research in Europe—and Belgium—is 
expanding.3 In Belgium, the most renowned studies have 
focused on the prevalence, with 40% of the Belgian popu-
lation being low health literate; HL as an intermediary for 
tobacco use, health status, physical activity and the pricing 
of medication9 and on the use of healthcare services and 
the associated costs.14 This research of Vandenbosch et 
al. found no significant effect between someone’s HL 
and the use of healthcare services such as the emer-
gency room or general practitioner (GP) consultations.14 
However, people with lower HL levels were found to have 
significantly more hospitalisations and more GP visits at 
home than those with adequate HL.14

Overall, people with limited HL may find it difficult 
to understand medication instructions, have poorer 
medication adherence,7 10 15 16 use preventive services 
less,7 17 have low self-efficacy,18–20 struggle with self-man-
aging chronic diseases7 and have a worse health status 
than those with adequate HL.7 21 Most at risk are non-na-
tive speakers, the elderly and those with limited educa-
tion.10 13 22 23 To ensure patients receive appropriate care, 
healthcare professionals should make sure patients are 
(being) informed, have sufficient understanding, are 
given the opportunity to discuss treatment options and 
are involved in decision making.2

Awareness of patients’ understanding of health infor-
mation and their ability—and willingness—to be involved 
in (decisions about) their care are essential to tailor 
information and guide patients through the health-
care system.24 25 GPs in particular are well-placed to 
ensure patients receive the care that meets their needs. 
By communicating effectively and facilitating patients’ 
involvement in their care process, GPs may contribute to 
improving health outcomes.4 7 24 However, this requires 
GPs to be able to identify patients with limited HL.

To date, there are few studies investigating healthcare 
professionals’ abilities to identify people with limited 
HL. Moreover, the Northern American studies that 
exist, demonstrated healthcare professionals’ inability 
to identify people with limited HL, predominantly over-
estimating HL.26–28 To assess HL, these studies relied on 
so called ‘objective’ (health) literacy tools (Newest Vital 
Sign (NVS),29 Rapid Estimate of Adult Literacy in Medi-
cine (REALM),30 31 Rapid Estimate of Adult Literacy in 
Medicine-Revised (REALM-R)).32 Their sample sizes 
were relatively small, with the number of participants 
ranging from 65 to 182.26–28 Despite differences in study 
design, non-academic primary care physicians, resi-
dents and nurses all overestimated patients’ HL. They 
estimated HL to be adequate for, respectively, 74% 
patients; 90% patients; 68% patients.26–28 The corre-
sponding κ (0.19 and 0.09) demonstrated the ‘little’ 
agreement between healthcare professionals’ estima-
tions and patients’ actual HL.

The aim of this research was to explore the agreement 
between patients’ HL and GPs’ HL estimations thereof, 
as well as to examine characteristics impacting on this HL 
(dis)agreement.

MethODS
Study design
Cross-sectional study with paper-based questionnaires 
(patients and GPs).

recruitment
To recruit GPs, the researcher (HS) contacted 79 GPs 
working in two Belgian provinces of interest (Vlaams-Bra-
bant and Limburg) (figure 1). Five GPs were in the direct 
network of the research team and immediately agreed to 
participate. In addition, 73 out of 122 GPs responsible for 
organising regional quality meetings for their peers, were 
contacted through phone calls and emails. This resulted in 
19 invites for the researcher to attend these regional quality 
meetings. During these meetings, the researcher informed 
GPs about the HL conceptual framework, the purpose and 
study design of this research. Ultimately, 98 GPs expressed 
their intent to participate (with a varying number of 
participating GPs per general practice). The number of 
participating GPs reduced to 88 because GPs declined to 
participate before the research was set up (n=7) or because 
they were unable to carry out the research (n=3). Subse-
quently, GPs were excluded from data analysis when fewer 
than four questionnaires per GP were returned to the 
researcher (zero questionnaires (n=4), between one and 
three (n=3) and loss of completed questionnaires (n=1)) 
(figure 1). Recruitment and start-up took place between 
October 2016 and December 2017.

Sample size
This study used purposive sampling for the recruitment 
of GPs and patients. It was aimed to reach 2000 patients. 
Compared with the general population of the Dutch-
speaking part of Belgium, women and people aged 65 
years and older were over-represented, with 63% women 
(compared with 51% in the adult population of the 
Dutch-speaking region), and 31% people aged 65 years 
and older (compared with 25% in the adult population 
of the Dutch-speaking region).33

Setting and participants
In each general practice, the research window was set to 
be minimal 1 month. Participation (GPs and patients) was 
voluntary, written informed consent from the latter was 
obtained prior to medical consultation. Men and women, 
18 years of age and older, consulting with a participating 
GP, were eligible for inclusion. Patients were excluded 
when having a severe cognitive impairment, sensory 
disability, psychological or psychiatric disorder. This 
exclusion was documented by the participating GPs.

Measures
Health literacy
HL of patients was assessed with 16-item European Health 
Literacy Survey Questionnaire (HLS-EU-Q16). Derived 
from the 47-item European Health Literacy Survey Ques-
tionnaire (HLS-EU-Q47),3 this 16-item version measures 
11 of 12 sub-dimensions of HL, as defined by the concep-
tual model developed by the HLS-EU consortium.34 These 
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Figure 1 Recruitment of general practitioners.

dimensions result from integrating three health relevant 
domains (healthcare, disease prevention, health promo-
tion) and four competencies relevant for the processing 
of health information (access, understand, appraise, 
apply).34 HLS-EU-Q16 highly correlates with the 47-item 
version, but it does not allow statements on the sub-di-
mensions of HL.34–36 The Dutch HLS-EU-Q16 has been 
used in Belgium9 and in the Netherlands.37 38

Items were formulated as questions (‘How easy would 
you say it is to find information on treatments of illnesses 
that concern you?’, ‘How easy would you say it is to 
understand your doctor’s or pharmacist’s instruction on 
how to take a prescribed medicine?’) Each question was 
rated on a 4-point Likert scale (very difficult; difficult; 
easy; and very easy). These scores were dichotomised, 
by coding responses 0 = ‘(very) difficult’ and 1 = ‘(very) 
easy’. After summing the answers, a score between 0 and 

16 was obtained. Consequently, patients were categorised 
as having inadequate HL (scoring 0–8 points), problematic 
HL (scoring 9–12 points), adequate HL (scoring 13–16 
points).

Where a patient marked two adjacent Likert scores, the 
lower (the one referring to experiencing difficulties) score 
was registered. Where a patient marked two Likert scores 
within two points of each other, the middle value was regis-
tered (eg, if 2 and 4 marked, 3 was registered).

As opposed to patients’ HL assessment, GPs’ estimations 
of their patients’ HL were restricted to indicating either 
inadequate; problematic; adequate HL on a simple scale. 
To this end, GPs were educated on the HL concept and the 
associated HLS-EU questionnaires, at least twice. Among 
others, GPs were informed about how categories of HL 
were determined, allowing them to scale their patients’ HL 
into one of the three categories.
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Other variables
Patients self-reported their gender (male; female), age 
(continuous) and educational attainment (no formal 
education; primary education; secondary education; 
higher education). The duration of GP–patient relation-
ship was documented by GPs, based on the number of 
years patients have been visiting them (<1 year; 1–5 years; 
6–10 years; >10 years). To determine if patients were 
consulting their usual GP or not, GPs indicated whether 
they were substituting for a colleague (yes; no).

GPs’ gender (male; female), age and years since grad-
uation (both continuous) were registered independently 
from patients’ surveys.

Data collection
Prior to participation, GPs were educated about HL. At 
that moment, the research in general and the GP survey in 
particular were presented. Subsequently, GPs could agree 
to participate. When participating GPs received the surveys, 
the concept HL was explained once again and instruc-
tions on how to fill out the GP survey were repeated. Boxes 
labelled with a participating GP’s name were set out in the 
waiting area. These boxes contained white envelopes, each 
with a consent form and both a patient and a GP survey, 
labelled with a unique number. Leaflets with pictogram 
instructions were distributed throughout the waiting area 
to inform patients about the research.

In the waiting room, prior to their consultation with 
a participating GP, patients would voluntarily choose to 
fill out the patient survey (patient characteristics and 
HLS-EU-Q16). During consultation, patients would give 
their GP the GP survey. Subsequently, at the end of a 
participating patient’s medical consultation, GPs regis-
tered patient’s age, duration of GP–patient relationship 
and their own HL estimation of that patient, in a sepa-
rate GP survey. Patient and GP surveys were collected in 
separate envelopes, not only to encourage patients to 
answer truthfully, but also to ensure GPs had no access to 
patients’ responses.

Statistical analyses
Demographic data and HL (of patients and estimations 
by GPs) were analysed using descriptive statistics. Kappa 
statistics were calculated to measure agreement between 
patients’ HL and GPs’ estimations of these patients’ HL.39 
A generalised linear logit model was used to assess if patient 
and GP characteristics impacted on GPs estimating HL 
higher/lower (over-/underestimation). GPs’ correct esti-
mation (equal to patients’ HL) was used as the reference 
group. Patient variables included gender, age and educa-
tion, the duration of GP–patient relationship. GP variables 
included gender, age, years graduated and substituting 
for a colleague. Missing values on the initially considered 
variables were excluded from analyses. Finally, analysis on 
variables with significant results encompassed only three 
variables (patients’ education, the duration of GP–patient 
relationship and GPs’ gender). Statistical significance was 
assessed as p<0.05. Data were analysed with R.40

ethical approval and consent
Prior to participation, participants received a full expla-
nation of the purpose of the study, their rights as partici-
pants, anonymity and confidentiality of the data collected.

Patient and public involvement
The study design of this research was discussed in the 
feasibility study on the Dutch HLS-EU-Q16, prior to this 
study.41 Based on these participants’ recommendations, 
adjustments were made to the patient survey’s layout. 
Patients did not interpret results nor did they contribute 
to the writing of the manuscript.

reSultS
1833 surveys were filled out and returned. The number 
of participants reduced to 1469 (and 80 GPs across 41 
general practices) due to the exclusion of questionnaires 
(not eligible (n=161); data on HL were missing (n=203)) 
(figure 2). The exclusion of questionnaires because of 
missing HL data predominantly resulted from a lacking 
HL estimation by a GP. Consequently, 148 patients were 
excluded although patients’ HL was available. HL of 
these patients was inadequate (n=26; 17.6%), problem-
atic (n=27; 18.2%) and adequate (n=95; 64.2%). Charac-
teristics of excluded patients can be found in the online 
supplementary file.

To analyse data using the generalised linear logit 
model, patients with missing values were excluded (14 
and 70 missing values for patients’ gender and education; 
14 for the duration of GP–patient relationship; 11 for GPs 
substituting for a colleague). Analyses were performed on 
a data set of 1375 patients (tables 1–3).

Sample characteristics
Patients were on average 54.6 years old (SD 16.4); 63.9% 
were female; 48.2% were highly educated (table 1). 
Regarding the duration of GP–patient relationship, 
approximately 10% of the patients have been consulting 
their GP for less than 1 year, 45.1% for more than 10 years 
(table 1).

The mean age of GPs was 42.8 years old (SD 13.5); 
53% of GPs were female (n=80). GPs were graduated 
on average 17.3 (SD 13.3) years and were working on 
average 14.3 (SD 13.4) years in their current practice, 
with a maximum of 48 years (table 2). Fifteen GPs were 
working solo, whereas the remaining GPs were working 
in group practices employing three to seven GPs. Six 
practices were located in four different regions with high 
population density, whereas ten practices were located in 
five multicultural regions.

health literacy agreement
Patients’ HL was adequate, problematic and inadequate 
in, respectively, 63.6% (n=875), 21.7% (n=299) and 14.6% 
(n=201) of 1375 patients, whereas GPs overestimated the 
proportion of patients with adequate HL, while underes-
timating the proportion patients with problematic and, 
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Figure 2 Flow diagram of excluded questionnaires.

in particular, inadequate HL: adequate (n=1241; 90.3%), 
problematic (n=130; 9.5%) and inadequate (n=4; 0.3%) 
(figure 3). Correct estimation of HL by GPs, across all 
categories, occurred for 837/1375 (60.9%) of patients. 
HL levels were overestimated for 199+271/1375 (34.2%) 
of all patients, respectively, among patients with inad-
equate and problematic HL. HL levels were underes-
timated for 68/1375 (4.9%) of all patients; in fact, this 
only concerned patients with adequate HL (table 3). 
Based on these data, there was slight agreement between 
patients’ HL and GPs’ estimations thereof, κ=0.033 (95% 
CI, 0.00124 to 0.0648), p<0.05.

Characteristics impacting on health literacy (dis)agreement
Only three variables significantly impacted on the (dis)
agreement between GPs’ estimations of and patients’ 
actual HL: patients’ education, the duration of GP–
patient relationship and the gender of GPs.

Patients’ educational level
HL is more likely to be underestimated when a patient 
has no formal education (OR 5.58, 95% CI: 1.60 to 
19.50); primary education (OR 14.13, 95% CI: 6.54 to 
30.54); secondary education (OR 5.05, 95% CI: 2.65 to 

9.61), compared with patients with higher education 
(table 4). GPs are more likely to overestimate patients’ 
HL in patients with primary education (OR 2.02, 95% CI: 
1.22 to 3.13); secondary education (OR 1.34, 95% CI: 
1.04 to 1.73), compared with patients with higher educa-
tion (table 4).

Duration of GP–patient relationship
The odds of underestimating HL are higher for patients 
who have been seeing their GP for a relatively short time: 
HL is more likely underestimated in patients consulting 
with their GP for less than 1 year (OR 6.7, 95% CI: 1.10 
to 3.70); between 1 and 5 years (OR 4.81, 95% CI: 2.79 to 
16.09); between 6 and 10 years (OR 3.70, 95% CI: 2.53 to 
9.14) compared with patients who have been consulting 
with their GP for more than 10 years (table 4). Overesti-
mation of HL is more likely in patients consulting with 
their GP between 1 and 5 years, compared with ‘more 
than 10 years’ (OR 1.51, 95% CI: 1.17 to 1.94) (table 4).

Gender of GPs
The odds of a male GP underestimating HL is 2.02 times 
the odds of a female GP underestimating patients’ HL 
(table 4).
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Table 1 Patient characteristics

Overall sample Generalised logit model

Patient’s HL

Inadequate Problematic Adequate

% (N) % (N) % (N) % (N) % (N)

Gender

  Female 63 (919) 63.9 (878) 60.7 (122) 63.2 (189) 64.8 (567)

  Missing values 1 (14) 0 (0) 0 (0) 0 (0) 0 (0)

Age

  18–24 years 4 (57) 3.9 (54) 5.5 (11) 5.0 (15) 3.2 (28)

  25–34 years 11 (154) 10.4 (143) 12.4 (25) 12.7 (38) 9.1 (80)

  35–44 years 13 (192) 13.2 (182) 12.9 (26) 13.4 (40) 13.3 (116)

  45–54 years 20 (294) 20.2 (278) 13.4 (27) 14.0 (42) 23.9 (209)

  55–64 years 21 (311) 21.5 (296) 25.4 (51) 19.7 (59) 21.3 (186)

  65–74 years 19 (283) 19.3 (265) 18.4 (37) 22.1 (66) 18.5 (162)

  75–84 years 10 (153) 9.7 (134) 9.0 (18) 11.4 (34) 9.4 (82)

  85–104 years 2 (25) 1.7 (23) 3.0 (6) 1.7 (5) 1.4 (12)

  Mean age (SD) 54.8 (16.5) 54.6 (16.4) 54.1 (17.4) 54.7 (17.7) 54.7 (15.7)

  Missing values 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Educational attainment

  No formal education 3.9 (54) 3.9 (54) 7.0 (14) 5.0 (15) 2.9 (25)

  Primary education 7.6 (107) 7.6 (104) 11.9 (24) 8.0 (24) 6.4 (56)

  Secondary education 40.2 (563) 40.3 (554) 42.8 (86) 42.5 (127) 39.0 (341)

  Higher education 48.2 (675) 48.2 (663) 38.3 (77) 44.5 (133) 51.8 (453)

  Missing values 5 (70) 0 (0) 0 (0) 0 (0) 0 (0)

Duration of GP–patient relationship

  <1 year 9.8 (143) 9.5 (130) 11.9 (24) 9.0 (27) 9.0 (79)

  1–5 years 29.9 (435) 30.0 (412) 30.3 (61) 34.8 (104) 28.2 (247)

  6–10 years 15.4 (225) 15.5 (213) 14.4 (29) 14.0 (42) 16.2 (142)

  >10 years 44.8 (652) 45.1 (620) 43.3 (87) 42.1 (126) 46.5 (407)

  Missing values 1 (14) 0 (0) 0 (0) 0 (0) 0 (0)

Total N 1469 1375 201 299 875

GP, general practitioner; HL, health literacy.

DISCuSSIOn
Our findings demonstrate that GPs’ estimations of 
patients’ HL showed a high rate of agreement with the 
assessment using HLS-EU-Q16 for patients with adequate 
literacy. However, GPs’ estimations showed a low level of 
agreement with the HLS-EU-Q16 for patients identified 
with inadequate or problematic literacy. Consequently, 
GPs considerably overestimated HL levels in patients 
identified with inadequate or problematic literacy 
using HLS-EU-Q16. Furthermore, GPs overestimate the 
proportion of patients with adequate HL and underes-
timate the proportion of patients with inadequate HL. 
GPs’ HL over-/underestimations are significantly affected 
by patients’ education and the duration of GP–patient 
relationships, as well as GPs’ gender. HL is more likely 
to be over-/underestimated with decreasing educational 
level, compared with higher education. The likelihood 
to over-/underestimate HL is also higher in patients who 
have been consulting their GP a relatively short period 

of time (less than 10 years), compared with patients who 
have been consulting their GP for over 10 years.

Comparison with previous studies
The majority of GPs perceived their patients to have 
adequate HL, although 10% of patients had inadequate 
HL.9 12 This corresponds to previous research in a hospital 
setting, demonstrating that these doctors’ HL overestima-
tions outnumbered their underestimations with nearly 
2 to 1.26 A similar outcome was reported, focusing on 
nurses.28 Only one study described primary care physi-
cians overestimating patients’ HL.27

Education
GPs seem to seek guidance in patients’ educational level 
when estimating HL. We are, however, not sure patients 
ever explicitly disclosed their educational level to their 
GPs. Numerous studies have demonstrated the correla-
tion between HL and education9 22 23: lower HL is observed 
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Table 2 GP characteristics

Overall sample Generalised logit model

Patient’s HL

Inadequate Problematic Adequate

% (N) % (N) % (N) % (N) % (N)

Gender

Female 51.1 (750) 51.4 (668) 47.3 (95) 50.5 (151) 52.7 (461)

Missing values 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Age

25–34 years 28.9 (425) 28.5 (392) 29.4 (59) 31.1 (93) 27.4 (240)

35–44 years 19.5 (287) 20.0 (275) 18.9 (38) 19.7 (59) 20.3 (178)

45–54 years 25.1 (368) 25.2 (346) 21.9 (44) 24.7 (74) 26.1 (228)

55–64 years 20.8 (305) 20.4 (281) 20.4 (41) 19.4 (58) 20.8 (182)

65–74 years 5.7 (84) 5.9 (81) 9.5 (19) 5.0 (15) 5.4 (47)

Missing values 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Substituting for a colleague

yes 5.6 (82) 5.4 (74) 9.0 (18) 3.7 (11) 5.1 (45)

Missing values 0.7 (11) 0 (0) 0 (0) 0 (0) 0 (0)

Total N 1469 1375 201 299 875

GP, general practitioner; HL, health literacy.

Table 3 GP HL estimation

Overall sample
Generalised logit 
model

Patient’s HL

Inadequate Problematic Adequate

% (N) % (N) % (N) % (N) % (N)

GP HL estimation

  Inadequate 0.3 (5) 0.3 (4) 1.0 (2)ο 0 (0)∇ 0.2 (2)∇∇

  Problematic 9.5 (139) 9.5 (130) 17.9 (36)Δ 9.4 (28)ο 7.5 (66)∇

  Adequate 90.2 (1325) 90.3 (1241) 81.1 (163)ΔΔ 90.6 (271)Δ 92.2 (807)ο

Agreement between patients’ HL and GPs’ estimations thereof

  Overestimation 34.6 (508) 34 (470) 99 (199) 91 (271) N/A

  Equal estimation 60.7 (891) 61 (837) 1 (2) 9 (28) 92 (807)

  Underestimation 4.7 (70) 5 (68) N/A 0 (0) 8 (68)

Total N 1469 1375 201 299 875

GPs estimate HL equal toο or one level lower∇/one level higherΔ or two levels lower∇∇/two levels higherΔΔ than patients’ actual HL.
GP, general practitioner; HL, health literacy.

in people with lower educational levels, although highly 
educated people may also have poor HL.12 23 Despite its 
correlation with HL, there’s a fundamental difference 
between literacy and HL, which is emphasised in several 
studies.9 12 23 Undoubtedly, literacy is a vital skill to func-
tion with or within the contemporary healthcare system. 
However, complementary, advanced skills are necessary 
to execute instructions, interact with healthcare profes-
sionals and critically appraise information.20 42 43 Our find-
ings particularly indicate that for patients with primary 
education, there is an increased likelihood for GPs to 
overestimate, but also to underestimate patients' HL.

Duration of GP–patient relationship
Our findings indicate that a long-standing doctor–patient 
relationship helps GPs to get a better understanding of 
their patients, or at least of their HL. When seeing patients 
for a longer period of time, it is most likely GPs will have a 
better notion of their patients’ wishes, health beliefs and 
their preferences. Moreover, it enables them to get more 
insight into the lives of their patients: their living circum-
stances, meaningful relationships, social network, etc.

More specifically, HL of patients who have been 
consulting their GPs for more than 10 years is more likely 
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Figure 3 General practitioner's (GP's) health literacy (HL) estimations and patient's HL (n=1375).

Table 4 ORs and 95% CIs for patient and GP characteristics impacting GPs’ estimations of patients’ HL (p<0.05)

HL disagreement * OR 95% CI

Patients’ education (referent category: higher education)

  No formal education Underestimation† 5.58 1.60 to 19.50

  Primary education Underestimation 14.13 6.54 to 30.54

Overestimation‡ 2.02 1.22 to 3.13

  Secondary education Underestimation 5.05 2.65 to 9.61

Overestimation 1.34 1.04 to 1.73

Duration of GP–patient relationships (referent category: >10 years)

  <1 year Underestimation 6.7 1.10 to 3.70

  1–5 years Underestimation 4.81 2.79 to 16.09

Overestimation 1.51 1.17 to 1.94

  6–10 years Underestimation 3.70 2.53 to 9.14

GPs’ gender (referent category: female)

  Male Underestimation 2.02 1.69 to 8.09

*GPs’ estimations versus patients’ HL, with reference group: GPs’ estimations of patients’ HL= patients’ HL.
†Underestimation: GPs’ estimations of patients’ HL < patients’ HL.
‡Overestimation: GPs’ estimations of patients’ HL > patients’ HL.
GP, general practitioner; HL, health literacy.

to be correctly estimated. In contrast, chances are partic-
ularly high that HL of patients who have been consulting 
their GP less than 1 year is underestimated. This result 
could indicate a more cautious approach on the part 
of GPs, being less acquainted with these patients. Over-
estimation of HL, on the other hand, was only found in 
patients seeing their GPs between 1 and 5 years.

To explain these findings, we turned to studies focusing 
on continuity of care, as a key dimension of good primary 
care.44 Consequently, we are putting the duration of GP–
patient relationship on an equal footing with (relational) 
continuity of care as described in previous studies. Findings 
presented in these studies support our results, as continuity 
of care correlates with improved adherence to physicians’ 
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instructions45 and better communication.46 Moreover, being 
cared for less than 1 year by the same care provider was associ-
ated with decreasing communication excellence.47 Although 
(dis)satisfaction with communication may stem from being 
unaware of patients’ HL, we did not find studies linking their 
results to patients’ knowledge, their understanding of or the 
processing of health information.

Implications and recommendations for clinical practice
GPs in our research were often not able to estimate HL 
of their patients. We would recommend GPs to perform 
some sort of HL assessment, instead of going by intuition. 
Therefore, feasible alternatives for clinical practice should 
be considered,29 such as using single item questions,28 48 
or prompt lists49 preferably tested by the target group to 
avoid comprehension problems,41 50 51 but, above all, by 
supporting patients to understand information. Besides 
asking patients directly about their understanding and 
the kind of information and/or (practical) support they 
might need, patients should be provided tools to ensure 
they understand, but can also recall what has been said.16 52 
Two examples worth mentioning are the Ask Me 3 ques-
tions campaign53 or the use of the teach-back method.54 
The former is designed to help patients receive appropriate 
information on: ‘What is my main problem?’; ‘What do I 
need to do (about the problem)?’; ‘Why is it important for 
me to do this?’. The latter refers to a method that consists 
of asking patients to repeat back what was just said (instruc-
tions, next steps to be taken). Based on their answers, it will 
be clear when there is a need for clarification. Moreover, 
educating (future) GPs and making them familiar with the 
HL concept and the implications of low HL are a prerequi-
site to address HL.55 GPs should get to know their patients. 
In particular it is important to know who is experiencing 
barriers to care and how to reach these patients. Being able 
to identify people with limited HL will help GPs to tackle 
health inequalities, for example by adequate information 
exchange. Hence, GPs should be equipped with a variety of 
strategies they can integrate in their day-to-day practice to 
communicate on a low HL level.55–57

Strengths and limitations
GP participation was potentially selective, although 
several attempts to contact and motivate GPs were under-
taken. Selection bias may have occurred due to the rela-
tively small research window. Some patients might not 
have had the chance to participate because of not visiting 
their GP, and some patients may have felt reluctant58 
or ashamed to disclose HL information.50 59 60 Also, the 
voluntariness of patients to participate impacted on the 
study sample. This not only resulted in a small fraction of 
a GP's presumable patient population that took part in 
the research—the number of patients per GP was below 
30, whereas we would expect a GP’s patient population 
to be around 1000 patients; it is also likely that partic-
ipating in research is more easy for some patients (for 
instance, literate patients) than for others. Hence, the 
former would be more eager to participate than the latter. 

Nevertheless, many patients with low HL and low educa-
tion participated. Survey weariness, the length or usability 
of a paper-based questionnaire may have discouraged 
patients from participating, particularly more vulnerable 
patients (illiterate, non-natives). Moreover, people expe-
riencing barriers to care might have been missed. If so, 
their participation would have enriched data, especially if 
the reason for not visiting their GP or for not participating 
was linked to HL, for example because of low trust in GPs 
or poor self-related health.61 Some GPs had the impres-
sion that the profiles of the majority of participating 
patients did not reflect the diversity of their patient popu-
lation. Patients were felt to be Dutch-speaking, literate 
and/or involved, empowered patients, predominantly 
without migration background (except for those general 
practices in the multicultural regions). This limitation 
also makes our findings more powerful. If HL overesti-
mations imply that GPs assume these patients to function 
adequately in a healthcare setting, it would make those 
particular patients vulnerable to not accessing appro-
priate care. After all, if participating patients did not 
represent minority groups or patients with some vulnera-
bility, GPs’ relatively high scores on patients’ HL indicate 
that GPs lack awareness on these ‘un-obvious’ patients to 
experience difficulties with health-related information. 
It would be interesting to examine how a more diverse 
sample—patients who are illiterate, with limited Dutch 
proficiency, with different backgrounds, with certain 
comorbidities, but also patients GPs visited at home14 and 
not solely within their practice—would impact results.

This research relies on HLS-EU-Q16 to measure compre-
hensive HL. As opposed to the original 47-item version, 
this 16-item version was developed for quicker assessment 
of HL. However, assessment with HLS-EU-Q16 does not 
allow statements on a HL sub-dimension. The output of 
these 16 items, covering only 11 of the 12 dimensions, is 
an overall HL score.3 Hence, GPs were required to give 
an overall HL score as well, instead of them being able to 
score a particular sub-dimension. Future research could 
aim to assess certain sub-dimensions and the (dis)agree-
ment of GPs’ predictions with patients’ HL with respect 
to a particular sub-dimension. In this study, however, 
HLS-EU-Q16 was purposively chosen to allow easy assess-
ment of HL in general population.

Responses on the HLS-EU-Q16 are prone to subjectivity 
because patients’—self-perceived—HL is assessed,62 as 
opposed to tools designed to examine people succeeding 
in specific problem-solving tasks that are regarded as 
more ‘objective’.62 Nonetheless, self-reported questions 
are considered valid and feasible methods to assess 
HL.63–65 Despite the differences between self-perceived 
and objective HL measurements, both benefit of being 
tailored to targeted groups. Unless it is part of the design, 
tools relying on vocabulary unfamiliar to the target 
group—consisting of terms this target group does not 
come across in everyday life—enhance the difficulty of 
a particular tool. Consequently, the output will reflect 
someone’s ability to understand the tool itself (its design, 
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the questions, answer options, etc.), rather than one’s 
HL.50 Mindful of potential comprehension problems, 
feasibility of HLS-EU-Q16 was tested prior to this study.41 
In correspondence with other studies, the level of abstrac-
tion or lacking experience regarding some health-related 
tasks in healthcare, health promotion or disease preven-
tion, made it difficult to answer some items, but overall, 
HLS-EU-Q16 was considered a feasible instrument.41 50

Finally, almost 10% of participants were excluded 
from final analyses due to missing data on HL. However, 
looking into detail, 148 data were excluded solely because 
they lacked GPs’ HL estimations and not because patients’ 
HL could not be assessed. Excluded data often originated 
from GP surveys that were returned blank or incomplete. 
Possible explanations are that GPs did not receive a GP 
survey from their patients, or GPs on their part might 
have been lacking time to complete the survey.

COnCluSIOn
Intuitively assessing patients’ HL is difficult. Patients’ 
education, the duration of GP–patient relationship as 
well as the gender of the GP impact on the estimations 
GPs make regarding patients’ HL. With decreasing 
educational levels, the likelihood for GPs to incorrectly 
estimate patients’ HL increases, suggesting patients’ 
education is not a good indicator for patients’ HL. Conse-
quently, GPs should be aware of the HL concept and it 
being different from ‘literacy’ (i.e., education). It would 
be beneficial to facilitate and encourage GPs to get a 
profound understanding of their patients and their lives. 
A long-standing relationship between GPs and patients 
can contribute to GP–patient acquaintance. Based on our 
findings, consulting with a particular GP for more than 10 
years may lead to GPs making more correct estimations 
on these patients’ HL. With healthcare being redesigned 
to be more integrated comes an opportunity to promote 
in-depth communication as the cornerstone for everyone 
to access adequate care. To be incorporated in daily prac-
tice, GPs should be allowed to invest a sufficient amount 
of time in getting to know their patients.
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