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ABSTRACT
Objective Limited health literacy in patients with
type 2 diabetes mellitus (T2DM) led to poorer diabetes
knowledge, less medication adherence and increased
healthcare cost. The purpose of this paper was to report
the prevalence of limited health literacy in patients with
T2DM and to identify factors that are associated with it.
Design A cross-sectional study was conducted from
January to March 2018; data on patients’ sociodemographic
characteristics, diabetes knowledge, perceived social
support and health literacy level were collected. Health
literacy level was measured using the European Health
Literacy Survey Questionnaire (HLS-EU-Q47).
Setting Patients were recruited from four primary care
clinics in Perak, Malaysia.
Participants Adult patients diagnosed with T2DM who
attended the study clinics during the study period.
Primary outcome variable Patients with HLS-EU-Q47
General Index of ≤33 points were classified as having
limited health literacy.
Results The prevalence of limited health literacy was
65.3% (n=279). In bivariate analysis, patients’ ethnicity
(p=0.04), highest education level (p<0.001), monthly
income (p=0.003), having health insurance (p=0.007),
English language fluency (p<0.001), Malay language fluency
(p=0.021), attending diabetes education sessions (p<0.001),
perceived social support (p<0.001) and diabetes knowledge
(p=0.019) were factors associated with limited health
literacy. In logistic regression, not being fluent in English was
associated with limited health literacy (OR=2.36, 95% CI
1.30 to 4.30) whereas having high perceived social support
(OR=0.52, 95% CI 0.40 to 0.69) and having attended
diabetes education sessions (OR=0.42, 95% CI 0.27 to 0.68)
were associated with adequate health literacy.
Conclusion The prevalence of limited health literacy
is high among patients with T2DM in Perak, Malaysia.
Strategies to improve health literacy in these patients must
consider the influences of English fluency, attendance at
diabetes education sessions and social support, and may
need to adopt a universal approach to addressing limited
health literacy.

BACKGROUND
Health literacy is defined as the degree to
which individuals can access, understand,

Strengths and limitations of this study
►► This is the first study to measure health literacy using

the European Health Literacy Survey Questionnaire
in patients with type 2 diabetes mellitus in Malaysia.
►► The study questionnaire was made available in
three languages: Bahasa Malaysia, English and
Mandarin to ensure inclusion of patients from various ethnicities.
►► The study was conducted in primary care clinics
from urban and rural settings.
►► This study was conducted in only one state in
Malaysia which limits it generalisability.
►► The cross-sectional design of the study means that
we could not determine causality and temporal associations between patients’ health literacy levels
and associated factors.

appraise and apply health information to
make informed health decisions. It is closely
related to literacy and entails the individual’s
knowledge, motivation and competencies.1 It
encompasses the abilities and skills required
by patients to deal with the complexity and
demands of the health condition or systems
where patients are increasingly expected to
be partners in care. Recent research showed
that health literacy skills are important
for patients with type 2 diabetes mellitus
(T2DM). When patients are diagnosed with
T2DM, they needed to understand new
terminologies and learn self-
care concepts
quickly in order to make healthcare decisions
related to treatment and to perform daily self-
management activities for optimal diabetes
control.2 Studies showed that patients with
T2DM and limited health literacy struggled
to understand print instructions, health
advisories or warnings.3 They have poorer
diabetes knowledge,4 5 are less adherent to
medication6 and spend more money on their
health.7 Furthermore, limited health literacy
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Kesihatan Menglembu. These clinics were selected to
ensure ethnicity and socioeconomic representations.
Participant selection
Eligible participants were adult men or women with a
known diagnosis of T2DM. The diagnosis was confirmed
by participants’ medical records. The exclusion criteria
were those who were unable to communicate in English,
Bahasa Malaysia or Mandarin; had dementia as determined by an Elderly Cognitive Assessment Questionnaire
Score of 5 points or less; and who were determined to be
too ill based on vital sign assessments or interactions with
the research assistants administering the questionnaire.

METHODS
Study design and settings
This cross-sectional study was conducted at four primary
care clinics in Perak, Malaysia. Perak is the second largest
state in Peninsular Malaysia. The state of Perak was chosen
because it has a diabetes prevalence similar to Malaysia’s
prevalence (11.9%, 95% CI 9.9% to 14.3%) and a population with the highest prevalence of adequate health
literacy in Malaysia (19.5%, 95% CI 13.2% to 27.9%).13
The latter is important to ensure the sample is from a
population with a range of health literacy levels. Four
primary care clinics were purposively identified from 17
clinics in Kinta District: Klinik Kesihatan Jelapang, Klinik
Kesihatan Buntong, Klinik Kesihatan Manjoi and Klinik

Data collection
All participants who fulfilled the inclusion and exclusion criteria and attended the study clinics for diabetes
follow-up from January to March 2018 were recruited.
This study used a self-designed questionnaire to capture
participants’ sociodemographic data: age, gender,
ethnicity, marital status, highest educational attainment,
language fluency, employment status, monthly income
and health insurance coverage. Language fluency in
both English and Malaysian national language, Bahasa
Malaysia, was assessed using a 4-
point Likert Scale.
Participants self-reported their ability to speak, read and
write in the said language. Higher scores on the scale
indicate better language fluency. In addition, health
literacy level, diabetes knowledge and perceived social
support were measured using validated tools. Data on
disease outcomes (diabetes control and blood pressure control) were gathered from participants’ medical
records. This questionnaire was made available in three
languages: English, Bahasa Malaysia and Mandarin and
participants chose the language they were most familiar
with. The questionnaire was administered with the help
of trained research assistants and supervised by the principal investigator.
A pretest of the questionnaire was conducted. Nine
face-to-face interviews were conducted with five Malay,
two Chinese and two Indian participants. During this
process, the participants and the researcher answered
the questionnaire together. The participants were asked
to voice their thoughts on the questionnaire, particularly
with regards to the clarity of the questions and the ease
of answering them. The comments from these participants were used to improve the readability and clarity of
the questionnaire. Minimal changes were made to the
questions included in the questionnaire, including the
removal of a question regarding self-rated health status,
which the pretest participants had difficulty understanding. In the actual study only one1 participant did
not complete all the measurements for the European
Health Literacy Survey Questionnaire (HLS-
EU-
Q47).
The participants took on average 15 mins to complete
the questionnaire with assistance from the trained
research assistants.
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led to patients having poorer patient–doctor communication and participating less in shared decision-making.8
Studies evaluating health literacy-
targeted patient
education interventions in patients with T2DM showed
improvement of glycaemic control.9 10
Previous studies measured health literacy levels in
patients with T2DM and showed the prevalence of limited
health literacy to be high; it ranges from 60% to 85%.11
Many of these studies were conducted in high-income
countries in North America and Europe. However, nearly
79% of patients with T2DM live in low-income to middle-
income countries, like Malaysia.12 Diabetes is a major
health problem in Malaysia. In 2015, the prevalence of
diabetes in the entire country of Malaysia was 17.5%,
which was a 15% increase from the prevalence in 2011.13
The prevalence of diabetes risk factors is also a concern;
the prevalence of abdominal obesity ranges from 55.6%
to 57.4%14 15 with the prevalence of gestational diabetes
reaching 8.66% in 2010.16 High prevalence of these risk
factors means that diabetes will continue to be a major
health problem in Malaysia for years to come. In order
to face this problem, the Ministry of Health, Malaysia,
had come up with new policies, strategic plans and
clinical practice guidelines (CPGs) on management of
patients with T2DM. These guidelines include strategies on screening, prevention and use of new efficacious
drugs. Despite this effort, up to 30% of Malaysian patients
with T2DM did not achieve the target glycaemic control
of haemoglobin A1c (HbA1c) >6.5% as defined by the
Malaysian CPG on management of T2DM;17 this led to a
high proportion of patients having microvascular (75%)
and macrovascular (29%) diabetes complications.18 19
Based on previous studies on health literacy and T2DM,
health literacy may be a new target for intervention for
patients with T2DM in Malaysia.20–22 Therefore, this
study aimed to measure the prevalence of limited health
literacy in patients with T2DM and to identify factors that
are associated with limited health literacy. Findings in this
study could help to identify new targets for interventions
in order to improve management of patients with T2DM
in Malaysia.
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Figure 1 The conceptual framework for the study
measuring factors associated with limited health literacy.

Sample size calculation
The sample size was calculated based on the formula by
Peduzzi et al.23 Therefore, the required minimal sample
size for logistic regression was 331. This number was
inflated 20% to account for the non-responder rate giving
a final sample size of 397.24
Conceptual model of the study
In order to identify possible associated factors of health
literacy, we reviewed previous literature and conducted
an expert review. A conceptual model of factors that had
been found to be associated with health literacy level is
presented in figure 1. This study focused on measuring
the personal factors that may be associated with limited
health literacy in patients with T2DM.
Measures
Health literacy level
Health literacy level was determined using the General
Health Literacy Index of HLS-
EU-
Q47. It contains 47
items that are phrased as direct questions, and the participants have to indicate on a 4-point Likert Scale how easy
it is to find, understand, judge and apply health information. The original English questionnaire was validated in
English with a good internal consistency of 0.97.25 The
Malay and Mandarin translations were validated in a five
Asian country survey with both having a Cronbach’s α
of 0.96.26 The General Health Literacy Index was calculated using the formula: Index = (mean − 1) ∗ (50/3). The
General Health Literacy Index has a minimum score of
0 and a maximum of 50. Participants were classified as
having limited health literacy if their General Health
Literacy Index was ≤33 points.27
Diabetes knowledge
The participants’ diabetes knowledge was measured
using the Michigan Diabetes Knowledge Test (MDKT).28
The MDKT consists of 14 multiple-choice questions, each
with one correct answer. The knowledge score is determined by giving 1 point for each correct answer and 0
for a wrong answer or no response. The total knowledge
scores range from 0 to 14 with higher scores indicating
higher levels of diabetes knowledge. The original version
was in English (Cronbach’s α=0.70); the Bahasa Malaysian
Abdullah A, et al. BMJ Open 2020;10:e039864. doi:10.1136/bmjopen-2020-039864

Perceived social support
Perceived social support was measured using the Multidimensional Scale of Perceived Social Support (MSPSS),
which measured perceptions of support from three
sources: family, friends and significant others.30 The
MSPSS is self-administered and contains 12 items, with
4 items for each subscale. Higher scores reflect higher
perceived support. The original English MSPSS has excellent internal consistency, with a Cronbach’s α of 0.91 for
the total scale. Cronbach’s α for the translated Malay and
validated versions was 0.89.31
Disease outcomes
Diabetes-
related measurements included the duration
of diabetes diagnosis, attendance at diabetes education
sessions as well as glycaemic and blood pressure controls.
Glycaemic control was assessed using the mean of the
three most recent HbA1c values over the last 1 year taken
from the patients’ medical records. The blood pressure
reading used to determine blood pressure control was
also the mean of the three most recent blood pressure
readings in the patients’ medical records over the last
1 year.
Data analysis
All statistical analyses were conducted using SPSS V.21.0
(IBM SPSS Statistics for Windows, Armonk, New York,
USA). First, we reported the prevalence of limited health
literacy and the descriptive statistics analysis of the sample
and measured variables. Then we computed the bivariate
relationships between measured variables and health
literacy groups (limited or adequate health literacy)
using the χ2 test for categorical data and the independent t-test or one-way analyses of variance for continuous
parametrical data. Then, a binary logistic regression was
performed to identify the factors associated with limited
health literacy. Variables that had a p value <0.25 in the
univariate analysis were included in the logistic regression.
The resulting ORs were reported with 95% CIs and the p
values. The results were checked for influential cases and
multicollinearity. Regression diagnostics showed no influential cases. Furthermore, there was no multicollinearity
among the variables. The statistical significance level for
the variables inputted in the final model was set at p<0.05.
Patient and public involvement
There were no funds or time allocated for patient and
public involvement so we were unable to involve patients.
We have invited patients to help us develop our dissemination strategy.
RESULTS
A total of 428 from 450 patients with T2DM approached,
agreed to be involved in the study (response rate=95.1%).
The mean General Health Literacy Index Score was 31.86
3
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Characteristics

N (%)

Age (years)
Gender

Female

258 (60.3)

Ethnicity

Malay

185 (43.8)

Chinese

96 (22.7)

Indian

141 (33.4)

Single/divorced/separated/widowed

99 (23.2)

Married

328 (76.8)

Primary school

133 (31.2)

Junior high school

126 (29.6)

High school

113 (26.5)

University/masters/PhD

54 (12.7)

Yes

152 (35.9)

No, never worked

123 (29.1)

No, stop working or retired

148 (35.0)

Monthly income

Less than minimum wage

243 (56.8)

Health insurance ownership

No

330 (77.6)

English fluency

Not fluent

275 (64.3)

Bahasa Malaysia fluency

Not fluent

87 (20.3)

Marital status
Highest educational attainment

Employment status

58.1±10.6

Diabetes duration (years)
Attended diabetes education session(s)

Mean±SD

5.70±3.48
Yes

199 (46.5)

Perceived social support (MSPSS Score)

5.23±0.92

Glycaemic control

Have not achieved target

295 (68.9)

Blood pressure control
Diabetes knowledge test (MDKT Score)

Have not achieved target

130 (30.4)
7.70±2.31

MDKT, michigan diabetes knowledge test; MSPSS, multidimensional scale of perceived social support.

out of 50 (SD=7.04). The prevalence of limited health
literacy in patients with T2DM was 65.3% (n=279). The
majority of participants answered the questionnaire in
Bahasa Malaysia (n=282, 65.8%) followed by Mandarin
(n=82, 19.2%) and English (n=64, 15.5%). One patient
has more than 30% of data missing, thus was not analysed. Final number of patients included in the analysis was
427. The mean age of the study population was 58.1 years
(SD=10.6), and 60.3% (n=258) were female, 43.8% were
Malay, 33.4% were Indian and 22.7% were Chinese. The
mean duration of diabetes was 5.7 years (SD=3.48), 46.5%
(n=199) had attended the diabetes education sessions,
68.9% (n=295) had not achieved target glucose control,
conversely 30.4% (n=130) had not achieved target blood
pressure control. The mean score for perceived social
support was 5.23 (SD=0.92) and the mean diabetes knowledge was 7.70 (SD=2.31) (table 1).
All variables with a value of p<0.25 in the univariate
analysis were included in the multivariate analysis. This
analysis was performed using a binary logistic regression
(table 2). The results of the likelihood ratio test indicated
that perceived social support, attendance at diabetes
education sessions in the clinic and English fluency were

statistically significant factors associated with limited
health literacy (χ2(15)=89.06, p<0.001). Those who were
not fluent in English (OR=2.36, 95% CI 1.30 to 4.30)
were twice as likely to present with limited health literacy.
Patients with better perceived social support (OR=0.52,
95% CI 0.40 to 0.69) and those who attended diabetes
education sessions at the clinic (OR=0.42, 95% CI 0.27 to
0.68) were more likely to have adequate health literacy
than those who did not.

4

Abdullah A, et al. BMJ Open 2020;10:e039864. doi:10.1136/bmjopen-2020-039864

Consent to participate
All participants provided written informed consent prior
to participating in the study.

DISCUSSION
In this study, we found that more than two-thirds of the
patients with T2DM attending primary care clinics in
Perak, Malaysia have limited health literacy. Malaysia
seems to be facing the same challenges as other countries with regards to limited health literacy in patients
with T2DM. However, the prevalence in Malaysia is much
higher than in several high-income countries such as the
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Variables

Adequate
HL

Limited HL P value

n (%)

n (%)

aOR

95% CI

(univariate)

Age (mean±SD)
Gender

57.17±10.39 58.63±10.72 0.179‡

 Male

59 (39.9)

110 (39.4)

 Female

89 (60.1)

169 (60.6)

 Malay

72 (49.7)

113 (40.9)

 Chinese

23 (15.9)

 Indian

P value
(multivariate)

1.00

0.97–1.02

0.757

0.82

0.45–1.49

0.506

73 (26.4)

1.08

0.50–2.34

0.837

50 (34.5)

90 (32.6)

Reference

 Single/divorced/separated/widowed

33 (22.4)

66 (23.7)

 Married

114 (77.6)

213 (76.3)

0.930

Ethnicity
0.040§

Marital status
0.779

Highest education
 Primary school

29 (19.6)

103 (37.2)

1.91

0.68–5.35

0.217

 Junior high school

33 (22.3)

93 (33.6)

<0.001§

2.00

0.83–4.84

0.124

 High school

53 (35.8)

60 (21.7)

1.41

0.64–3.07

0.394

 University/Masters/PhD

33 (22.3)

21 (7.6)

Reference

Employment status
 Yes

59 (40.4)

92 (33.3)

0.85

0.43–1.71

0.652

 No, never worked

33 (22.6)

90 (32.6)

0.088‡

1.16

0.60–2.22

0.66

 No, stopped working or retired

54 (37.0)

94 (34.1)

Reference

 Less than RM1000

70 (47.3)

173 (62)

0.41–1.43

0.401

 Equal to or more than RM1000

78 (52.7)

106 (38)

 No

103 (70.1)

226 (81.6)

0.75–2.40

0.319

 Yes

44 (29.9)

51 (18.4)

1.30–4.30

0.005§

0.60–2.83

0.51

0.27–0.68

<0.001§

0.40–0.69

<0.001§

Monthly income
0.003‡

0.77
Reference

Health Insurance
0.007§

1.34
Reference

English fluency
 Not fluent

69 (46.6)

205 (73.5)

 Fluent

79 (53.4)

74 (26.5)

<0.001§

2.36
Reference

Bahasa Malaysia fluency
 Not fluent

21 (14.2)

66 (23.7)

 Fluent

127 (85.8)

213 (76.3)

0.021§

 Diabetes duration (years)

5.60±3.14

5.75±3.65

0.686

 Yes

91 (61.5)

108 (38.7)

<0.001§

 No

57 (38.5)

171 (61.3)

 Perceived Social Support (MSPSS
Score) (mean±SD)

5.58±0.93

5.05±0.86

<0.001*

 Have not achieved target

97 (65.5)

197 (70.6)

0.282

 Achieved target

51 (34.5)

82 (29.4)

Blood pressure control†
 Have not achieved target

49 (33.1)

81 (29)

1.30
Reference

Attended diabetes education session(s)
0.42
Reference
0.52

Glycaemic control*

0.384
Continued
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Variables
 Achieved target
 Diabetes knowledge test (MDKT
Score) (mean±SD)

Adequate
HL

Limited HL P value

n (%)

n (%)

(univariate)

99 (66.9)
8.06±2.11

198 (71)
7.51±2.39

0.019§

aOR

95% CI

P value
(multivariate)

0.99

0.89–1.10

0.819

*HbA1c ≤ 6.5% or FBS ≤ 7.0.
†Blood pressure ≤ 135/75 mm Hg.
‡p<0.25.
§p<0.05.
aOR, adjusted OR; HbA1c, haemoglobin A1c; MDKT, michigan diabetes knowledge test; MSPSS, multidimensional scale of perceived social
support.

USA (30%), Canada (15.6%)32 and countries in Europe,
such as Switzerland (8.7%)33 and the Netherlands
(9.7%).34 There had not been a comprehensive study
to explain the reason for these discrepancies. However,
use of different health literacy measurement tools may
have contributed to the differences in prevalence.11 Findings from our study suggested that sociodemographic
characteristics and healthcare support may also play an
important role in determining the prevalence level.
Patients with less perceived social support, not fluent in
English and, those who did not attend diabetes education
sessions were more likely to have limited health literacy.
Patients with better perceived social support from friends,
family and significant others were more likely to have
adequate health literacy. Studies have shown that people
with a larger social network are more likely to use interpersonal communication to seek health information than
are people with a smaller social network.35 Qualitative
studies suggest that people with a long-term health condition often draw on the health literacy skills of others in
their social network36 and that people with high health
literacy tend to pass on health information to others.37
This finding highlights the importance of social support in
the management of patients with T2DM. Family members
and significant others should play a more central role in
empowering patients with T2DM.
Limited health literacy is also associated with not
attending diabetes self-management education (DSME)
sessions delivered at the clinics. DSME is an integral
part of diabetes management, and many guidelines
recommend that all patients with T2DM receive DSME
at diagnosis and as needed thereafter.38 Diabetes education sessions that tailor education to patients with low
health literacy levels have been shown to improve patient
knowledge, activation, self-efficacy, diabetes distress and
self-care behaviours.39 Currently, DSME is delivered by
trained diabetes nurse educators. However, there is a
significant lack of diabetes educators in Malaysia’s healthcare system. Since 2004, the training courses for diabetes
nurse educators by the Ministry of Health have produced
approximately 900 trained diabetes nurse educators to
practise in a total of 1195 public hospitals and primary

care clinics. Although DSME is expected as part of the
standard care for all patients with T2DM, in reality, only
approximately 4%–7% of patients have received it.40 41 In
our study, only 50% of patients surveyed attended DSME
sessions at their clinics. Interventions are needed to
increase patients’ participation in DSME, and a review
of the DSME programme to include training for health
literacy may be a game changer in diabetes management.
This study identified three factors associated with
limited health literacy that need to be considered when
planning for interventions. In contrast to other studies,
this study found the association between health literacy
level and education level only at the univariate analysis
level. In the final regression model, education level was
not significantly associated with health literacy; instead,
patients’ fluency in English displayed a significant association. Since the multicollinearity analysis was not significant, there were no confounders for this relationship.
Limited health literacy is less likely in patients who are
fluent in English. A previous study showed that patients
who could understand health information better were
more likely to have higher health literacy levels.3 It is
thought that language influences the amount of information available to patients especially online. Also, in
Malaysia, health information and patients’ interactions
with healthcare providers are delivered mostly in English.
Since most patients received their information from their
healthcare providers, limitations in the English language
may limit their understanding and appraisal. There may
also be other explanations for this observation. Therefore, we plan to embark on a qualitative study to further
explore the reasons for this observation.
The strengths of our study is that it had expanded the
understanding of health literacy levels in patients with
T2DM. Previously, we conducted a systematic review and
meta-
analysis of prevalence of limited health literacy
in the same population of patients and found a lack of
data from low-income to middle-income countries. Most
prevalence data came from studies conducted in the
USA and Europe.42 This study is only the second study
done in Malaysia and the first to measure multidimensional aspects of health literacy. The other study showed
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CONCLUSIONS
In summary, this study found limited health literacy to
be prevalent in patients with T2DM. This means that
most patients with T2DM attending primary care clinics
are unable to fully use their abilities to find, understand,
appraise and apply information to optimally manage
their disease. Strategies to improve health literacy are
required, and must consider issues related to limited
English fluency, attendance to diabetes education sessions
and social support.
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