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Introduction
Diabetes mellitus (DM) is a chronic condition associated
with abnormally elevated plasma glucose levels. The
condition arises from insufficient insulin secretion by the
pancreas, resistance of the body to insulin, or a
combination of both factors.1 DM has the potential to result
in cardiovascular disease, stroke, kidney failure, and vision
impairment.2

Global prevalence of diabetes mellitus among adults aged
20-79 years is currently 11.1% with 589 million individuals
being affected. By 2050, it is estimated that this number
will surge to 853 million (13%). Estimated number of
undiagnosed cases of diabetes among adults is 252 million
worldwide. Among these, 219 million (86.9%) people reside
in economically less developed countries. With age-
standardized prevalence of 31.4%, Pakistan ranks first in the
global prevalence of diabetes mellitus among 20-79 year
old adults. The number of adults with diabetes mellitus in
Pakistan is 34.5 million which is the highest number after
China, India and USA.3

Medication adherence means the degree of conformity
between an individual’s behaviour of taking medicine and
the prescription of a health professional.4 Diabetics require
a lifelong treatment with anti-diabetes medication.
Medication adherence is affordable for the patients as it
reduces the need of costly stays at hospitals, lowers the risk
of complications, and leads to a better prognosis.5

However, many diabetic patients face difficulty in adhering
to their medication. Non-adherence to anti-diabetes
medication may be intentional or unintentional. Some of
the factors responsible for non-adherence to medication
are lack of awareness, taking multiple doses, economic
burden, personal beliefs, side-effects of medication,
forgetfulness regarding taking medicine, and feelings of
wellbeing.6

Due to the high DM prevalence in Pakistan, there is an
urgent need to determine the extent of diabetic patients’
adherence to their medication, and to point out the factors
that account for non-adherence to medication. The current
study was planned to fill the gap in literature by identifying
and evaluating key barriers to medication adherence
among DM patients.

Patients and Methods
The descriptive, cross-sectional study was conducted at
Nishtar Hospital, Multan, Pakistan, from November 5 to
December 10, 2024. The hospital is the largest tertiary care
facility in South Punjab, and one of the largest hospitals in
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Abstract
Objective: To identify and evaluate key barriers to medication adherence among diabetes mellitus patients.
Method: The descriptive, cross-sectional study was conducted at Nishtar Hospital, Multan, Pakistan, from November 5 to
December 10, 2024, and comprised diabetic inpatients aged at least 20 years. Data was collected using a predesigned
questionnaire based on the Hill Bone Medication Adherence Scale. Data was analysed using SPSS 23.
Results: Of the 176 patients with mean age 51±8.6 years (range: 22-73 years), 92(52.3%) were females and 84(47.7%) were
males. Factors having a significant association with non-adherence to anti-diabetes medication were age >60 years, monthly
salary >50,000 Pak rupee, family history of diabetes, multiple doses, duration of diabetes 5 years or more, and education
level beyond high school (p<0.05). Gender and the route of administration had no significant association with non-
adherence (p>0.05).
Conclusion: Diabetic patients with higher income, family history and education were found to have better medication
adherence, while advanced age and multiple doses decreased adherence.
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South Asia. It provides services to a broad area, ensuring
extensive patient exposure.

After approval from the institutional ethics review board,
the sample size was calculated with confidence level 95%
and margin of error 5% using the formula:7

n=Z²×p×(1-p)/E²

where n was the sample size, Z was the confidence level, p
was the estimated prevalence derived from a pilot study
that was conducted ahead of the main survey, and E was
the margin of error. The sample was raised using simple
random sampling technique. Those included were diabetic
inpatients of either gender aged at least 20 years. Written
informed consent was obtained from all the participants.
Those aged <20 years and those not willing to participate
were excluded.

Data was collected through a predesigned structured
questionnaire based on the Hill-Bone Medication
Adherence Scale (HB-MAS) in order to assess adherence
level and correlate it with demographic data.8,9 The
questionnaire had nine items that were scored on a 4-point
Likert scale, ranging from 1 = all of the time to 4=never. The
total score ranged 9-36, with high scores indicating good
adherence, and low scores indicating poor adherence. To
get score in percentage terms, the actual score was divided
by the total possible score and then multiplied by 100.

% score = Actual score/Total score*100

A score <80% was considered non-adherence.10 A pilot
study was conducted on 10 patients to test the
questionnaire. The responses were excluded from the final
results, but the patient feedback was used to improve the
questionnaire's clarity. 

Data was analysed using SPSS 23, and patient adherence
scores were compared using univariate and multivariate
logistic regression analyses. P<0.05 was considered
statistically significant.

Results
Of the 176 patients with mean age 51±8.6 years (range: 22-
73 years), 92(52.3%) were females and 84(47.7%) were
males. Among the males, 62(73.8%) were adherent to
medication, while 64(69.6%) females were adherent to their
medication. Adherence to medication was also checked
against demographic and clinical data (Table 1).

Univariate logistic regression analysis showed that age >60
years, income >50,000 Pak rupee (PKR), multiple daily
doses, family history of diabetes, longer time since
diagnosis, higher education level were significantly
associated with adherence (p<0.05). Gender and route of

administration were not significantly associated with
adherence in univariate analysis (p>0.05) (Table 2).

Multivariate logistic regression analysis further confirmed
the findings of univariate analysis (Table 3).

Discussion
Drug therapy is essential in managing diabetes, but many
patients struggle to adhere to their prescribed medications.
Non-adherence is a significant factor leading to high blood
sugar levels and diabetic complications. The current study
found that patients aged >60 years had lower adherence
to anti-diabetes medications than those who were
younger. A systematic review indicated that the adherence
of patients to anti-diabetes medications was significantly
lower in patients aged 60 years and older.11 A study in
Nowshera, Pakistan, showed that the adherence of patients
decreased with increasing age.12 Similarly, a cross-sectional
study in Ethiopia showed that patients aged >60 years had
lower adherence to anti-diabetes medications.13 This could
be explained by the fact that older individuals frequently
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Table-1: Demographic characteristics of the patients (n=102).

Measure Adherence Total 
Yes No n (%)

(Score≥80%) (Score<80%)
n (%) n (%)

Age (years)
20 to 29 3 (75) 1 (25) 4 (2.3)
30 to 39 20 (71.4) 8 (28.6) 28 (15.9)
40 to 49 33 (68.8) 15 (31.2) 48 (27.3)
50 to 59 34 (65.4) 18 (34.6) 52 (29.5)
Over 60 27 (61.4) 17 (38.6) 44 (25.0)

Gender
Male 62 (73.8) 22 (26.2) 84 (47.7)
Female 64 (69.6) 28 (30.4) 92 (52.3)

Monthly Salary (Pakistani Rupees)
Less than 20 thousand 17 (60.1) 11 (39.9) 28 (15.9)
21 to 50 thousand 31 (64.6) 17 (35.4) 48 (27.3)
51 to 80 thousand 30 (68.2) 14 (31.8) 44 (25.0)
Above 80 thousand 42 (75.0) 14 (25.0) 56 (31.8)

Multiple doses daily
Yes 63 (60.6) 41 (39.4) 104 (59.1)
No 56 (77.8) 16 (22.2) 72 (40.9)

Family history
No 34 (65.4) 18 (34.6) 34 (29.5)
Yes 102 (82.3) 12 (17.8) 102 (70.5)

Time since diagnosis
Less than a year 14 (87.5) 2 (12.5) 16 (9.1)
1 to 4 years 43 (71.7) 17 (28.3) 60 (38.6)
5 to 10 years 21 (65.6) 11 (34.4) 32 (18.2)
More than 10 years 40 (58.8) 18 (41.2) 68 (34.1)

Route of medication
Injections 31 (64.6) 17 (35.4) 48 (27.3)
Tablets 80 (68.9) 36 (31.1) 116 (65.9)
Others 8 (66.7) 4 (33.3) 12 (6.8)

Education Status
Uneducated 27 (56.2) 21 (43.8) 48 (27.3)
High school 25 (69.4) 11 (30.6) 36 (20.5)
College 18 (75.0) 6 (25.0) 24 (13.6)
University 57 (83.8) 11 (16.2) 68 (38.6)
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forget whether or not they have already taken their
medications. Moreover, the need to take medicines
regularly can easily lead to feelings of frustration and
irritation.

The current study showed that the difference in medication
adherence between genders was not statistically
significant, which was in line with the findings of a study in
Sudan.14 The possible reason for the equal adherence of
both genders to anti-diabetes medications is the presence
of similar motivational factors among them to manage this
disease.

The current results showed that the adherence of patients
increased with an increase in income, while those with
lower income were less adherent to their anti-diabetes
medications. Several studies in Iraq, India and Ethiopia have
reported similar findings.15-18 Patients with strong financial
backgrounds tend to adhere more to their medications
because they have their other needs met, making it
financially easier for them to have access to their medicines.

The current results revealed that the adherence was slightly
higher in patients who took a single dose of medication
compared to those who took multiple doses. The finding is
in agreement with a study in Jordan.19 The reason for low
adherence by patients with multiple doses is due to the
burden they experience while having to take medicines
multiple times during the day.

The current study also revealed that the route of
medication administration did not significantly affect
patients’ adherence to anti-diabetes medications. This may
be because individuals who are committed to managing
their diabetes will take their medication regularly, whether
it is an injection or a tablet. On the contrary, a study in
Cameroon showed that patients who took insulin
injections had lower adherence than those who took oral
medicines.20 This may be because most people fear
injections and find oral medications easy to take.

The current study revealed that the patients with a family
history of diabetes had high adherence compared to the
patients who did not have any prior family history. There is
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Table-2: Univariate logistic regression analysis for factors affecting non-adherence to
anti-diabetes medication.

Variable Univariate OR (95% CI) p-value

Age (years)
20-29 (Reference) 1.00
30-39 0.78 (0.34–1.82) 0.58
40-49 0.66 (0.28–1.57) 0.47
50-59 0.62 (0.25–1.52) 0.30
60+ 0.52 (0.31–0.87) 0.014*

Gender
Male (Reference) 1.00
Female 0.92 (0.55–1.53) 0.73
Monthly Salary (PKR)
<20,000 (Reference) 1.00
21,000-50,000 1.15 (0.61–2.16) 0.65
51,000-80,000 1.40 (0.79–2.80) 0.038*
>80,000 1.90 (1.12–3.34) 0.025*

Multiple doses daily
Yes (Reference) 1.00
No 2.22 (1.28–3.92) 0.007*

Family History of Diabetes
Yes (Reference) 1.00
No 0.43 (0.24–0.76) 0.003*

Time since diagnosis
<1 year (Reference) 1.00
1-4 years 0.76 (0.36–1.49) 0.48
5-10 years 0.52 (0.28–0.98) 0.048*
>10 years 0.33 (0.18–0.62) 0.001*

Route of medication
Injections (Reference) 1.00
Tablets 1.13 (0.88–1.35) 0.55
Others 1.05 (0.80–1.30) 0.62

Education Status
Uneducated (Reference) 1.00
High school 1.64 (0.90–2.96) 0.11
College 2.05 (1.15–3.88) 0.032*
University 3.50 (1.87–6.53) 0.001*

*p<0.05; OR: Odds ratio, CI: Confidence interval, PKR: Pak rupee.

Table-3: Multivariate logistic regression for factors affecting non-adherence to anti-
diabetes medication.

Variable Multivariate OR (95% CI) p-value

Age (years)
20-29 (Reference) 1.00
30-39 0.80 (0.33–1.94) 0.70
40-49 0.70 (0.27–1.63) 0.63
50-59 0.65 (0.27–1.60) 0.54
60+ 0.55 (0.24–0.92) 0.018*

Gender
Male (Reference) Not included
Female Not included Not included

Monthly Salary (PKR)
<20,000 (Reference) 1.00
21,000-50,000 1.12 (0.60–2.09) 0.66
51,000-80,000 2.62 0.045*
>80,000 3.12 0.039*

Multiple doses daily
Yes (Reference) 1.00
No 2.05 (1.17–3.72) 0.031*

Family History of Diabetes
Yes (Reference) 1.00
No 0.47 (0.26–0.80) 0.021*

Time since diagnosis
<1 year (Reference) 1.00
1-4 years 0.72 (0.34–1.42) 0.44
5-10 years 0.50 (0.26–0.97) 0.049*
>10 years 0.31 (0.15–0.74) 0.032*

Route of medication
Injections (Reference)
Tablets Not included Not included
Others Not included Not included

Education Status
Uneducated (Reference) 1.00
High school 1.58 (0.87–2.88) 0.12
College 1.91 (1.01–3.72) 0.048*
University 3.17 (1.60–6.22) 0.028*

*p<0.05; OR: Odds ratio, CI: Confidence interval, PKR: Pak rupee.



a huge literature gap on this factor. The possible reason for
the higher adherence of patients with a family history of
diabetes is the existence of a family support system. They
are aware of the potential consequences of irregular
medication intake, as they witness firsthand the impact of
diabetes on their family members who suffer from the
disease. This shared experience motivates them to fully
adhere to their treatment plans. On the other hand,
patients without a family history of diabetes are often
unaware of the consequences of non-adherence as they
lack such support systems.

The current study showed that patients diagnosed for more
than 10 years had lower adherence rate compared to those
diagnosed for 5-10 years, while patients with 1-4 years since
diagnosis had an even higher adherence rate. Patients with
less than a year since diagnosis had the highest adherence
to anti-diabetes medications. Patients’ adherence to
medications had a negative correlation with the duration
of diabetes. A study in Uganda also reported similar
finding.21 On the contrary, a study in Madagascar showed
no correlation between the duration of diabetes and
patients’ adherence to anti-diabetes medications.22 The
possible reason for the increased rate of adherence in the
initial years of diagnosis is the fear and anxiety that most
of the patients experience during the early years, which
makes them take their medicines regularly. On the other
hand, people with >10 years since diagnosis develop a
relaxed approach towards taking their medications, they
gradually become non-adherent.

In the current study, the adherence of patients increased
with their level of education status. This is in agreement
with the findings of a systematic review, which showed that
patients with higher education levels had greater
adherence rates than those with lower education levels.23

Similarly, a cross-sectional survey in India showed that
higher education level was positively associated with the
adherence of patients.24 On the contrary, a study in Egypt
showed no association between the level of education and
the adherence of patients to medications.25 The reason for
the higher adherence rate among people with higher levels
of education is that they understand the importance and
benefits of taking the medications and the potential side-
effects of not taking the treatment for diabetes.

Finally, the current study emphasised that patients with a
family history of diabetes were more adherent to their
medications compared to those without such a history.
Such a finding could not be found in literature.

The current study has a few limitations. Due to financial
constraints, it was conducted at only one hospital. A
multicentre study with a large sample is recommended to

validate the current findings. Also, being a questionnaire-
based study, there is a potential risk of response bias on the
part of the participants.

Conclusion
An increasing trend in patients' adherence to their anti-
diabetes medications was found with higher income,
family history of diabetes, and higher educational status.
There was a decreasing trend in patients' adherence to their
anti-diabetes medications with an increase in age, taking
multiple doses of medicines daily, and more years since
diagnosis. Gender and the route of administration had no
significant difference in the adherence level of patients to
their anti-diabetes medications.
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