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Abstract
Background: Medication labeling provides valuable health information for diabetes patients. Study on medication
labeling literacy among diabetic population in Malaysia has never been done before. Therefore, this study was conducted
to assess health literacy among Malaysian diabetes population on medication labeling.
Methodology: Secondary data from National Health and Morbidity Survey 2006 was used. It was a cross sectional study
using a stratified two stage sampling technique. The data was analyzed using SPSS version 18. Descriptive and multiple
logistic regressions were used in the analysis.All tests were two tailed with significance as p < 0.05. Odds ratio (OR) along
with 95% confidence level (C.I) were derived where appropriate.
Results: There were 3851 eligible respondents in this study. The prevalence of diabetes patients who read medication
labels were 75.3% (95% CI: 73.8, 76.6), did not read the label every time they received or bought medicine, 9.9% (95% CI:
18.6,21.2) and 4.8% (95% C.I: 4.1,5.6) were refuse to answer. Elderly, no formal education background and Chinese ethnic
group were significantly lower in prevalence of reading medication label. Most of the respondents read information such
as dosage; (46.40%), method of administration; (42.20%) and frequency of intake (40.80%). Only 8 respondents were
found to read all the eight types of information on the medication labels. Majority of the respondents, 97.1% (95%CI:
96.4,97.7) claimed they understood the medication label information. Respondents who claimed they did not understand
medication label were those without any formal education; 7.9% (95%C.I: 4.8,12.9), and elderly of 70 years and above;
4.3% (95%CI: 1.9, 9.3). Twelve percent of respondents never sought for clarification from the dispenser/pharmacist about
their medicines. The highest prevalence of respondents who did not asked for clarification from dispenser/pharmacist
were those with no formal education 14.7% (95% C.I: 1.7,2.6) and elderly aged 70 years and above; 16.0% (95% CI:12.4,
20.4).
Conclusion: Key strategies for health education towards medical labeling literacy among Malaysian diabetes need to be
developed and be implemented accordingly.
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Introduction

Health literacy is “the degree to which individuals have
the capacity to obtain process and understand basic
health information and services to make an appropriate
health decisions”. This includes the ability to read and
comprehend prescription bottles, appointment slips
and other essential health-related materials that must
be understood to function successfully as a patient [1].
Individuals with adequate health literacy skills will have
capabilities to access and pay for medical care; understand
health care advice; follow recommendations for treatment;
practice safe and correct use of medicine; think of the
risk and benefits of health decisions; and understand
rights and responsibilities in health care [2]. Research has
shown, patients with inadequate health literacy have a
poorer health status, less knowledge about their disease
and the treatments, less in health self-management skills,

increased hospitalizations, increase health costs and have
poorer adherence rates [3].
Elsewhere, others have found that half of the Australian
and New Zealanders have low health literacy skills that
could interfere with their health and medical care. Elderly
Australians were found to have lower health literacy
in comparison to other groups in the population. New
Zealanders with tertiary education level are more likely
to have good literacy skills compared to those with lower
education levels [4].
The United States of America undertook the National
Assessment of Adult Literacy (NAAL) in 2003. It was found
that over a third of U.S adults have difficulty with common
health task such as following directions on a prescribed
drug label or adhering to a child immunization schedule
using a standard chart. Limited health literacy affects
adults in all racial and ethnic groups. Forty million U.S.
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adults are reading at the lowest levels of literacy proficiency
and may have profound difficulty of understanding health
information for their own or a loved one’s needs [5]. About
half of Americans have difficulty reading and using health
information in their daily life; therefore poor health literacy
is a critical barrier towards achieving adequate care [6]. Low
health literacy and numeracy affecting approximately one
in three Americans adults and they are associated with
poor health outcomes across chronic disease contexts [7].
In Malaysia, a population based survey was conducted
to access the health literacy on medication and nutritional
labeling. It was found that few people really read and
understood nutritional information in nutritional labeling.
Expiry date was the most being read. Majority of the
respondents (61.1%) claimed to read medication label
but it was not a common practice to the other 16%. Those
with higher education and holding higher positions have
better understanding on medications labeling and tended
to know more about their medications [8].
Understanding of medication labels is imperative to avoid
medication error and related adverse events. Medication
label was formulated to be guidance for the users to know
its ingredients, dosage, expiry date, method for storage
and adverse effects. Under the Malaysian Poison Regulation
1952, seven elements have been identified as the standard
for labeling dispensed medication. The label must have
the name and address of the supplier or seller; the name
of patients or purchaser; the name of medicine; adequate
directions for the use of such medicine; the date of delivery
of such medicine; and where such medicine is sold or
supplied and entered in a prescription book detailing
reference to the serial number of the entry in such book
relating to such sale or supply.
Individuals that unable to read were at particular risk
for misunderstanding information on pharmaceutical drug
labels and package inserts, thus misusing these medications
[9]. Diabetes patients with low health literacy have greater
difficulty understanding their disease [10,11] participate less
in self-care activities and have poorer glycemic control [12].
Study on medication labeling literacy among Malaysian
diabetic population has never been done before. Therefore,
this study was conducted to assess health literacy among
Malaysian diabetic population towards medication labeling.

Materials and Method

The third National Health and Morbidity Survey
(NHMSIII,2006)
The NHMS 2006 is a national survey and uses a sampling
frame of the Malaysian department of Statistics. The
country is divided into contiguous geographical areas
called Enumeration Blocks (EBs). These EBs constituted the
sampling frame for the NHMS 2006. A two stage stratified
sample design was used. The first stage sampling unit
was the EB and the second stage sampling unit was the
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Living Quarters (LQ). All household and persons within
a selected LQ were included in the survey. The EBs were
selected using a probability which was proportionate to
a size linear systematic selection scheme based on the
latest updated size measurement. The selection of EBs was
carried out independently within each state (as a primary
stratum) and within urban or rural areas (as secondary
stratum) in accordance with the selection rate determined
for each stratum. This ensured that the sample size was
representative of the population national levels.
Field data collection was conducted for four months
in 2006. A bi-lingual (Malay and English) pre-coded
questionnaire was designed, pre-tested and piloted prior
to the administration of the survey. Trained research
assistant conducted face-to-face interviews with parents
or guardians of children. The complete protocol can be
found elsewhere [6].

Sampling

All confirm diabetic respondent age 18 years and above were
selected for the purpose of this study. Diabetes respondents
were determined by two specific criteria. The known
diabetes was by self-administered of respondents and for
those who claimed were not diabetic underwent finger-prick
glucose test following at 8 hours of fasting. Respondents
were classified as diabetes when glucose level was equal
to or more than 6.1mmol/L.

Instrument

The questions on medication labeling were subjected to all
eligible respondents (18 years and above). For the purpose
of this study, eligible respondents include all confirmed
diabetic respondents whom answered a survey instrument
from the medication labeling module. The medication
labeling module contains four questions that cover on
the aspect of reading label, types of information on label
reading, understanding medication label and clarification
on medication labels.
For the reading label, respondents were asked if they
ever read their medication label at every time they received
or bought their medicine with a possible one categorical
answer (1) =Yes, (2) =Never and (3) =Refuse to answer. For
types of information on label reading, respondents were
asked on types of information on the medication label that
they read includes possible multiple categorical answer (1)
=Registration number, (2) =Name of medicine(3) =Purpose,
(4)=Dosage (5)=Frequency, (6) =How to use/take (7) =Expiry
date, and (8)=Storage conditions. Respondents were also
asked about their understanding pertaining to information
on the medical label with a possible categorical answer
(1) =Yes, (2) =Never and (3) =Refuse to answer. Question
on clarification practice was asked whether respondents
ever initiate to get clarification about their medicine that
they received or bought from dispenser with a possible
categorical answer (1) =Yes, (2) =Never and (3) = Refuse
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to answer.
Data was collected through face to face interview by
trained data collectors using structured questionnaires.

Data analysis

Data analyses were conducted using SPSS version 18.0
with a complex survey design. Descriptive analyses were
conducted for socio-demographic characteristics included
residency, gender, age, race, and education level. Bivariate
analyses were calculated to estimate the prevalence
of reading label, types of information on label reading,
understanding medication label and clarification on
medication labels by the socio-demography profiles.
A multiple logistic regression modeling was applied
to analyze the odds of understanding the medication
label by the socio-demographic predictors for residency,
gender, race, age group and education level. Final model
is created that will include all predictors and interactions
which were significantly associated at a level of p-value
< 0.05%.

Results

Socio-demographic Characteristics of respondent

A total of 3851 adults were included in this study with the
estimated of 1,492,665 diabetic population in Malaysia.
More than half of them (63%) resided in urban areas than
37%in rural areas. About 54% of the respondents were
females and 46% were males. Ethnic breakdown comprises
of 57% Malays, 21% Chinese, 14% Indians, 6% other local
minority ethnic while 2% other ethnicity as described.
The median of age group in this sample population is
52.3 where majority of respondents were among those at
age of 50 – 59 years old (32%), followed by 40 – 49 years
old (24%). About 20% of respondents came from age 60
– 69 years old, 12% from age 70 years old and more, 10%
from age 30 – 39 years old and 6% from age 18 – 29 years
old. Most of the respondents with 42% of them had at
least primary education attainment. There were 36% of
respondents with at least secondary education attainment,
15% with no formal education, 6% with tertiary education
attainment and 1% were education unclassified.

Reading medication label

Out of 3851 total respondents who had diabetes, 2881
respondents reported they read their medication label
when received or purchased it. The prevalence of diabetes
patients who read medication label every time received
or bought medicines was 75.3% (95% CI 73.8-76.6%) while
19.9% (95% CI 18.6-21.2%) did not read the label every
time when received or bought medicines and 4.8% (95%
CI 4.1-5.6%) of the respondents refuse to answer.
The results shows males 81.4%, (95%C.I: 79.5-83.2) and
urban dwellers 77.5%(95%C.I: 75.8-79.2), reported higher
prevalence in reading medication label. Respondents with
tertiary education level reported higher prevalence in
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reading medication label. Within the age group, the highest
prevalence was reported among those aged 30-39 years
while the lowest prevalence was reported among those aged
group 70 years and above. Malays (N=2199) were significantly
higher in prevalence of reading medication labels 79.8%
(95% CI 78.1-81.4), followed by Indians (N= 556) 75.3% (95%
CI 71.5-78.7), others (N=76) 73.7% (95% CI 62.8-82.4), other
Bumiputeras (N= 230) 67.1% (95% CI 60.7-72.9) and Chinese
(N=790) 65.7% (95% CI 62.3-68.9).

Types of information being read

The most frequently read information reported by the
respondents was dosage; (46.40%), followed by method of
administration; (42.20%) and frequency of intake (40.80%).
The least being read was the purpose; (30%), followed by
name of medicine; (26.7%), expiry date; (20.2%), storage
conditions; (3.9%) and registration number (0.9%). Only
eight respondents were found to read all the eight types
of information on the medication label.

Understanding medication labeling

Table 1 Among 2881 respondents who read medication

label, 97.1%, (95%C.I: 96.4-97.7) claimed they understood
the medication label information. Respondent who
claimed did not understand medication labels were those
without formal education, 7.9% (95%C.I: 4.8-12.9) followed
by primary education, 3.7 % (95%C.I: 2.7-5.0), secondary
education, 1.9% (95%C.I: 1.3-2.8) and tertiary education, 0.8%

Table 1. Factors associated with not understanding
medication labeling on univariate analysis (crude odds ratio)
and multiple logistic regression (adjusted odds ratio)
Socio Demographic
Category
Characteristics
Gender
Male
Female
Residence
Urban
Rural
Race
Malay
Chinese
Indian
Other
Bumis
Others
Age Group
18-29
30-39
40-49
50-59
60-69
70 and
above
No formal
Education level
education
Primary
Secondary
Tertiary

cOR

95% CI

aOR

95% CI

0.86
1.00
1.00
1.45
1.00
1.14
0.50

0.56 - 1.32
0.94 -2.24
0.67 - 1.93
0.23 - 1.11

1.06
1.24
1.10
0.53

0.67-1.67
0.77-1.99
0.63-1.94
0.24-1.19

0.19
0.55
1.30
1.00
1.54
1.64
1.41

0.03 - 1.40
0.07 - 4.01
0.41 - 4.15
0.65 - 3.61
0.72 - 3.76
0.56 - 3.58

0.45
0.16
1.40
1.18
1.04
0.70

0.06-3.44
0.22-1.16
0.44-1.53
0.49-2.83
0.46-2.52
0.26-1.86

2.15

0.71 - 6.52

1.01

0.31-3.24

10.39
4.58
2.33
1.00

2.33 - 46.34 12.85
1.10 - 19.02 4.87
0.55 - 9.94 2.41
-

2.71-60.99
1.13-20.89
0.56-10.35
-
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low education level had the tendency to misunderstand
prescribed drug warning label [18,19].
Elderly showed lower prevalence in reading medication
label and this result was supported by Zucollo and Lindel’s
study that 60% of the elderly respondents had problems
reading the medication labels [17]. After adjusting all
predictors in multivariate analysis, it was found that there
was no association between elderly and understanding of
medication label and this result was contradicted to other
literatures. As pointed out by several studies, medication
labels can be confusing to the elderly people and this lead
to the misunderstanding of the labels [18, 20]. Another
Ask for clarification
study found that 67.0% of elderly persons did not fully
Most diabetic (86.8%) clarified their medications from the understand the medication labels [9]. This was supported
dispenser regarding 8 types of information that include by other study which showed that older adults were less
registration number, name of medicine, purpose of using able to comprehend medication labels as compared to
medicine, dose or measurement should be taken, frequency younger adults [21].
of intake, how to take or use ,expired date and also storage
Medication labels contain important information to
condition. More males, 87.9% (95%C.I: 86.3-89.3) than ensure patients’ safe use of medication [16]. wThe US Food
females, 85.9% (95%C.I: 84.4-87.4) sought clarification about and Drug Administration (FDA) has revised the labeling
their medications, but this is not significantly different.
standards on June 2006 to ensure patients’ understanding
Most of respondents with tertiary education, 91.1% of appropriate prescription drug use [30]. Accordingly,
(95%C.I: 86.8-94.1) sought clarification about their medicines. the medication label must state name of drug, pharmacy,
Diabetic respondents with no formal education reported prescribing physician , patient’s name as well as instructions
the highest prevalence of did not asked for clarification, for use. Although all information was deemed important,
14.7% (95%C.I: 1.7-2.6) followed by primary education, 12.4% the respondents tend to read particularly the dosage
(95%C.I:10.8-14.1), secondary education, 11.2% (95%C.I: 9.7- followed by method of administration and frequency of
13.0) and tertiary education 8.9% (95%C.I:5.9-13.2).
intake. This finding was corroborated by a study done by
In term of age group, those aged 70 years and above Nabors et al. whereby most high school and college students
have the highest prevalence for did not ask for clarification, tend to read information about dosage instructions and
16.0% (95% CI; 12.4-20.4).
ingredients in comparison to other kind of information [1].
It was found that 90.1% of respondents who claimed Many studies have documented that a large number of
understood medication label, they tend to elucidate their patients especially those with lower literacy have problems
medicines from the dispenser. However the prevalence of understanding even simple instruction on medication label
respondents who did not understand medication label [33,31,18]. Study by Michael S. Wolf found that the ability to
and did not sought clarification at all from the dispenser read dosage instructions did not always preclude the ability
was 28.7%.
to demonstrate a functional understanding of prescription
drug use; 46% of patients misunderstood one or more
Discussion
dosage instruction. The prevalence of misunderstanding
The proper reading on medication labeling is an important among patients with adequate, marginal and low literacy
part of disease management. While the majority (75.3%) was 38%, 51% and 63% respectively (p< 0.001). Patients
of the respondents claimed they read medication labels, with low literacy were less able to state the correct number
it was not a common practice among a sizable number of of pills taken daily compared to those with marginal and
diabetes respondents (19.9%).Chinese was significantly lower adequate literacy [31].
in prevalence of reading medication labels in comparison
This situation where respondents did not read medication
to other major ethnic in Malaysia. The National Survey on label every time received or bought medicine and lower
the Use of Medicines (NSUM), conducted in 2008 reported in prevalence of reading medication labeling should not
similar finding whereby only 78.2% of the Chinese read happen since diabetes is one of major chronic disease
the medication label before taking their medicines, in that requires continuous medical care and patient selfcomparison to Indians (83.0%), Malays (91.8%) and other management including monitoring and maintaining good
ethnic group (92.5%) [13].
glycemic control towards preventing acute complication
Respondents without formal education were significantly and reducing the risk of long term complication [14,15].
lower in prevalence of reading medication label thus Study from Schillinger et al. concluded that there is an
undoubted the highest prevalence for not understanding association between low literacy among diabetes patients
the medication label. A similar study showed that those with with a poor diabetes outcomes as measured by HA1c levels
(95%C.I: 0.2-3.3).
Those without formal education (aOR=12.85, C.I: 2.71-60.99)
and primary education level (aOR=4.87, C.I: 1.13-20.89)
were significantly associated with not understanding
medication labeling by the multiple logistic regression
analysis after adjusting all the other predictors. Although
the elderly aged 70 years and above reported the highest
prevalence of not understanding the medication label,
4.3% (95%C.I; 1.9-9.3), it did not showed any significant
association by multivariate analysis. There was no other
significant association with the rest of variables.
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and they were also reported to have retinopathy [34].
Similar findings were reported where low health literacy
has significant relationship with poor blood pressure and
glycemic control. All these findings showed that poor
health literacy includes obtain, process and understand
is associated to poor health outcomes [11].
Pharmacist play an important role in helping patients to
get the most benefits from the medication by explaining
illness and the treatment. Pharmacist can help by explaining
how medicines work and the importance of taking them
properly, giving advice and guidance to clarify and explain
information on packs and in leaflets, advising on which
over-the counter (OTC) are suitable to treat minor ailments
for patients taking prescription medicines and advising
people about common side-effect and what they mean
to their health. Based on this study, it was found that
12% of all respondents never sought clarification from
the pharmacist about their medicines. Since elderly and
no formal education were the most who reported did
not understand the medication label, therefore it was
expected that they sought clarification from the pharmacist
regarding their medicine. However, these two groups were
also reported to have the highest prevalence of never
sought clarification from the pharmacists. Never sought
and lack of clarification from the pharmacist might lead
to medication errors and adverse events, as respondents
may unintentionally misuse a prescribed medicine due
to improper understanding of instructions. An overview
by Ruth Parker showed that there are multiple reasons
associated with those with low health literacy level. Among
these were limited health vocabulary, limited background
of health knowledge ,physician’s facile use of medical term,
and trouble assimilating new information and concepts
as well as physicians’ dependence on a health related
brochure than explaining to the patients themselves [22].
To improve diabetic side-management behaviors, health
care providers should improve their relationship with
patients and they play an important role in improving
patients’ knowledge about their disease and the benefits
of reading medication label [29, 32].
More emphasis should be given to elderly and those
without formal education who has lower degree of literacy.
Consequently, a proper and interesting presentation
of medication label could be designed to ensure that
the information is readable, comprehensible, which can
aid in reducing medication errors and further ensuring
medication safety among diabetes patients [23 -27].
Pharmacist and general practitioners should take time
to explain more about the medicines and its side effect
especially for those who did not read and not able to
understand the medication label [28].

Limitation

This study utilized secondary data from the NHMS 2006
study. The analysis presented was able to provide a
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general picture regarding medical labeling literacy towards
general medication. However the findings cannot represent
situation among diabetics as respondents were not sampled
to represent diabetics in Malaysia. A future study can be
conducted in hospitals for the targeted group.

Conclusion

The findings showed an angle of health disparity across socio
demographic parameter among Malaysian diabetic. Therefore,
efforts should be made towards improving medication label
literacy among diabetes patients because it is essential
for them to fully understand their medicines. Continuous
awareness and education campaign and strategy towards
understanding medication labeling need to be carried out.
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