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ABSTRACT
Background
Oral hypoglycemic agents (OHAs) are the major treatment for people with type 2
diabetes mellitus (DM2). However, non-adherence to OHAs remains as one of the
main reasons for poor glycemic control.
Objectives
To assess the adherence pattern to OHAs and clinical outcomes with special
reference to fasting blood glucose (FBG) level and glycosylated hemoglobin (HbA1c)
levels.
Methods
Informed consent was obtained from patients fulfilling the criteria and from
the patient party in case of incapacitated patients. Information was obtained by
interviewing them and filled in the appropriate questionnaire. All the medical
information of the patients was obtained from the medical case records and
laboratory reports.
Results
OHAs had been discontinued by 25% of patients. Overall 38% had ever discontinued
and/ or often missed OHAs. Intentional discontinuation of OHAs attributed for
72% of the patients, followed by forgetfulness (42.9%), carelessness (30.6%), and
hypoglycemia, (24%). There were 50.50% patients who had uncontrolled FBG (>130
mg/dl) level and 39% had uncontrolled HbA1c (≥ 7%) level. Taking reference age
group 51-60 years, control of FBG level was found to be statistically associated with
the decreasing age group (p = 0.006, OR = 4.8) as well as increasing age group (p
= 0.008, OR = 4.034). There was significant association between controlled HbA1c
level and patients’ knowledge about the precautions to be taken while using OHAs
(p = 0.044, OR = 4). However, there was no significant association between glycemic
control and OHAs adherence.
Conclusion
Majority of the patients who had missed OHAs attributed it to forgetfulness.
Hypoglycemia may also be one of the contributing factors for poor adherence to
OHAs. However no association was found between adherence and various other
factors like age groups, treatment complexity, health literacy and social or family
support.
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INTRODUCTION
Diabetes mellitus, especially type-2 diabetes mellitus (DM2)
is a major global health problem covering approximately
347 million persons worldwide.1 It is predicted that the
global prevalence of diabetes will increase by 65% over the
next 20 years.2 In Bir hospital, diabetes was reported to be
the fifth leading cause of mortality.3
Oral hypoglycemic agents (OHAs) are the major treatment
for DM2 patients and these agents are targeted for
intensive blood-glucose control which leads to a decrease
in microvascular complications, such as nephropathy and
retinopathy.4 However, non-adherence to OHAs remains
as one of the main reasons for poor glycemic control.5
Patients’ self-reports can simply and effectively measure
adherence.6 Problems with poor self-management of
drug therapy may exacerbate the burden of diabetes.7 To
improve patient adherence, it is important to understand
why non-adherence occurs. Commonly proposed reasons
for non-adherence to oral medication regimens include
forgetfulness and spontaneous activities due to a lack of
self-discipline, limited intelligence, or fearless attitude
towards the consequences of diabetes.8,9 Only 37.7% of the
patients treated with OHAs have glycosylated hemoglobin
(HbA1c) <7%.10 Once the prescription is written, however,
the fate of drug therapy is with the patient. For such chronic
medical conditions, a wide and persistent separation exists
between evidence-based recommendations and the actual
care patients receive. Reasons for this gap are not always
clear, however, lack of persistence with adherence to
prescribed treatments is a critical part of the gap.11
To date, data about the patient adherence to OHAs in Nepal
is not available. As Nepal is one of the developing countries,
there is a need for patient education incorporating
information about disease complications, their prevention
and management. Therefore this study attempted to
address some issues regarding adherence and clinical
outcomes in our setting.
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the OHAs including dose regimen among other drugs being
used by them, duration of use of OHAs, knowledge about
the side-effects of OHAs, awareness about the precautions
and other measures to be undertaken by the patient while
using OHAs, the reason for taking the OHAs regularly,
knowledge of the diabetic complications and benefit of
regular blood test and physician visit. All the information
were then filled in data collection form.
One hundred consecutive patients who were already
diagnosed as DM2 and were on at least one OHA were
included in this study. The inclusion criteria are: a) all
the patients attending lab or OPD or the emergency
department or those who were admitted in the ward who
were taking OHAs at the time of data collection and b) the
patients who, at some point of time had started taking
OHAs but discontinued the medicines on their own in spite
of the medical recommendations to continue the drugs.
Statistical analysis was performed by applying Chi-square
test using Statistical Package for Social Sciences (SPSS)
Version 17. P-value < 0.05 was considered as significant.

RESULTS
Out of 100 patients, there was almost equal number of
female (n= 52) and male patients (n=48). Mean (S.D) age
of the patients was 58.1 years (±11.6). The median FBG
level among 95 patients was 132 mg/ dl (72-390 mg/dl).
However, mean HbA1c level among 41 patients was within
the normal range as per ADA i.e., 6.8%. Equal numbers of
the patients were using single and two OHAs (41 each) and
majority of them (n=36) were using Biguanides together
with Sulfonylureas respectively as shown in fig 1.

METHODS
This observational cross-sectional study has been approved
by the Institutional Review Committee, Kathmandu
University School of Medical Sciences (IRC/ KUSMS) and
the study was conducted at Dhulikhel Hospital, Kathmandu
University Hospital, Dhulikhel. All DM2 patients on at least
one OHAs for at least one month, who came to medical
OPD/ lab/ emergency department / admitted in ward
satisfying inclusion criteria were taken and fasting blood
glucose (FBG) test was done and when feasible post
prandial blood glucose test was also carried out. Besides
these tests, HbA1c test in fasting condition was also done
for those subjects who had not had HbA1c test for previous
3 months. Regarding the major factors affecting adherence
to OHAs, emphasis was given to awareness of the patients,
age, ethnicity, literacy, their personal habit, identification of

Figure 1. Different OHAs used by 100 patients.

Regarding adherence pattern, a total of 25 patients (25%)
had ever discontinued OHAs and about half of the patients
(n = 49) mentioned of having missed OHAs for at least one
dose. Overall 38% of the patients were not adherent to
their OHAs. The details of the adherence pattern to OHAs
are shown in table 1.
The Kaplan Meier analysis of the patients who discontinued
the OHAs revealed that by 231 months (±23) of the initiation
of OHAs, half of the patients will have discontinued the
medicine at some point of time.
The knowledge of the DM2 patients regarding drugs and
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Table 1. Adherence pattern among 100 patients.
Characteristics

No. of Patients

Percentage

25

25

Patients who had ever discontinued OHAs

Time of discontinuing (Month after its initiation )
1-6

8

32

7-12

1

4

13-18

1

4

19-24

3

12

43-48

1

4

55-60

3

12

Figure 2. Patients’ knowledge about DM and OHAs.

> 61

8

32

and 4.034 times greater among the patients of age group
51-60 years than among the patients of age group 30-50
years and 61-90 years respectively. Similarly, the odds
ratio of controlled HbA1c is 4 for the patients who have
knowledge about the precautions to be taken while using
OHAs as shown in table 2.

Median (Range ) time of discontinuationof OHAs (month after initiation) : month (1-204)
Reason of discontinuation of OHAs (n=25)
Self I

18

72

Side effects T

6

24

Financial problem

1

4

Patients who missed OHAs (excluding ones who discontinued)

49

49

Missing frequency (n=49)
Rarely

29

59.2

Often

20

40.8

Forgetfulness

21

42.9

Carelessness

15

30.6

Financial problem

3

6.1

Meal irregularities

4

8.1

Forget +Carelessness

2

4

4

8.2

Reason for missing OHAs (n=49)

Others

$

I

Reason of discontinuation of OHAs intentionally as see fit, thinking that
the drug is not helping in improving current symptoms and/ or due to
asymptomatic conditions and/or with fear of long term use.
T
The patients who discontinued OHAs in the study were found only due
to hypoglycemia
$ Due to combinations of forgetfulness/ carelessness/ financial problem/ meal
irregularities

disease is shown in fig 2 in which significant number of the
patients were unaware of the side effect, hypoglycemia.
There was no significant association of adherence with the
age, sex, education, occupation, Body mass index (BMI),
number of OHAs being taken, duration of use of OHAs,
drug missing frequency, recognition of OHAs, experience
of hypoglycemia, knowledge about the timing of dose
regimen, consequences of irregular therapy, precautions,
practice of other measures to control blood glucose level
and family/ social support.
No significant association of adherence and adherence
related factors with glycemic control was found except the
significant association (p=0.006) between age groups and
fasting blood glucose level; and patients’ knowledge about
precautions to be taken while using OHAs and HbA1c level
(p=0.044). The odds of having controlled FBG level are 4.8
Page 228

DISCUSSION
Frequently, in medicine, compliance and adherence are
used as interchangeable terminology and they are being
tried to paid attention. However, adherence to medications
is not routinely measured in clinical practice, and a gold
standard that can be easily implemented, even for research
purpose, does not exist. For this study, patients were
considered to be adherent if they had never discontinued
and/ or never or rarely missed OHAs.12 This study used the
questionnaires, which is one of the indirect methods of
measurement of adherence.13,14
In this study, 25% were found to have ever discontinued
OHAs. The Kaplan Meier analysis of the patients who
discontinued the OHAs revealed that by 231 months
of the initiation of OHAs, half of the patients will have
discontinued the medicine. Similarly another study had
found that patients with DM2 averaged only about 130
days per year of continuous drug therapy; at the end of
one year, only 15% of patients who had been prescribed a
single OHA were still taking it regularly.15 In another aspect,
20 patients (41%) were found to have missed their OHAs
often. There were total of 38 patients (38%) who were
found to be non adherent to OHAs. Consistent with these
findings, previous surveys had found that people took
approximately 75% of medications as prescribed, across a
variety of medical disorders.6 These results also correspond
to the findings from a study done by Diabetes Attitudes,
Wishes and Need (DAWN) in 13 countries in which about
20% of the respondents (DM2) said that they did not fully
follow medication recommendation.7
This study shows that the maximum number of the
patients who had ever discontinued the drugs did so in
the first 6 months and after 60 months of initiation of
treatment. One of the studies have found the similar result
that there was the highest chance of missing the drugs in
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Table 2. Demographic and other characteristics of 95 patients with regards to short term glycemic control (Fasting Blood Glucose level)
and long term glycemic control (HbA1c).
Variables

Total (n)

Controlled
FBG I (n=47)
No.(%)

Uncontrolled
FBG T (n=48)
No.(%)

p - value

0.006a

Total (n)

Controlled
HbA1c $

p-value

(n=25) No.(%)

Uncontrolled
Hba1c* (n=16)
No.(%)

4

2(50)

2(40)

0.739b

Age (years)
30-40

8

4(50)

4(50)

41-50

19

6(31.6)

13(68.4)

7

5(71.4)

2(28.6)

51-60

27

20(74.1)

7(25.9)

15

10(66.7)

5(33.3)

61-70

33

16(48.5)

17.(51.5)

14

8(57.1)

6(42.9)

71-80

7

0(0)

7(100)

1

0(0)

1(100)

81-90

1

1(100)

0(0)

51-60

27

20

7

0.006(OR=4.8)

30-50

27

10

17

Ref: 51-60

51-60

27

20

7

0.008(OR=4.034)

61-90

41

17

24

Ref:51-60)

Illiterate

44

26.(59.1)

18(40.9)

0.082

17

8(47.1)

9(52.9)

Literate

51

21(21.2)

30.58.8)

24

17(70.8)

7(29.2)

40

23(57.5)

17(42.5)

16

11(68.8)

5(31.2)

Two drugs

37

18(48.6)

19(51.4)

17

7(41.2)

10.(8.8)

> 2 drugs

18

6(33.3)

12(66.7)

8

7(87.5)

1(12.5)

Non-adherence

36

18(50)

18(50)

22

13(59.1)

9(40.9)

Adherence

54

29(49.2)

30(50.8)

19

12(63.2)

7(36.8)

28

20(71.4)

8(28.6)

0.044(OR=4

13

5(38.5)

8(61.5)

Ref:No

Education
0.124

Number of OHAs
Single drug

0.233

0.936

0.414c

0.79

Knowledge about Precaution
Yes

62

31(50)

31(50)

No

33

16(48.5)

17(51.5)

0.888

I Patients whose FBG level complies with the treatment goal by ADA i.e.,<130 mg/dl
T Patients whose FBG level is > 130 mg/dl
$ Patients whose HbA1c level complies with the treatment goal given by ADA i.e., <7%
* Patients whose HbA1c level is > 7%
a Age groups of (30-40 and 41-50) years and (71-80 and 81-90) years were pooled
b Age groups of (30-40 and 41-50) years and (61-70 and 71-80) years were pooled
c Two drugs and > two drugs were pooled

the first six months of treatment and another study had
found that adherence decreases over time.8,16 So, similar
pattern was found in this study, however, statistically, no
relationship was found between the duration of use of
OHAs and patients’ medication adherence. Patients might
discontinue or often miss OHAs at any time after their
initiation. It might be because the treatment regimen
(both drugs and dose regimen) might have possibility of
being modified (addition of new drug or removal of drugs
that are being taken or change of dose regimen) over the
course of the disease in order to limit the blood glucose
level to optimum.17 Hence such modification could make
the patient difficult to adopt in most of the time. They
might get difficulty in managing the dose regimen with
their lifestyle or might not have formed habit. It might also
be possible that the patient might think that they were not

getting any benefit from their medications or might feel
asymptomatic or get fade up from their use and do not
feel their importance as suggested by previous study which
had stated that lower regimen adherence can be expected
when a health condition is chronic, when the course of
symptoms varies or when symptoms are not apparent,
when a regimen is more complex, and when a treatment
regimen requires lifestyle changes.5
It has been shown that the patients might sometimes
notice immediate positive benefits when blood glucose
levels were lowered, but many patients might not feel
these changes, and some might become aware of only
negative consequences like hypoglycemia.18 It might be
the reason due to which maximum of the patients who
had ever discontinued OHAs, in this study, were found to
discontinue the OHAs by themselves intentionally. The
Page 229

KATHMANDU UNIVERSITY MEDICAL JOURNAL
finding is also consistent with the finding from previous
study, which had reported that the intentional reasons
for non-adherence were reported more frequently than
unintentional.19
In this study, only 16 patients were found to have knowledge
about hypoglycemia as side effect of the OHAs. So this
might be the reason that 24 % who had ever discontinued
OHAs, were found to be due to the side effects of the OHAs
(mainly hypoglycemia). Supporting this result, other study
has highlighted that the side effect that may contribute
to levels of poor adherence is hypoglycemia, which had
led to hypoglycemia being labeled as the main barrier to
the effective management of diabetes mellitus.18,20 Hence,
special attention should be paid in continuous counseling
of diabetic patients throughout their lifetime for a better
compliance. They should be made aware that DM2 is a
chronic disease and their medicines were helping them
to live healthier and longer life; the treatment would not
succeed if they do not take part in their therapy. One of
the studies had also stated that adherence to a course
of therapy is more likely when a patient understands
the reasons for taking a medication and is involved in
the decision to prescribe. Patients are more likely to
have confidence in the prescriber if they are given basic
knowledge of potential adverse effects and advice about
what to do if such effects occur.21
Recent evidence has suggested that as many as onequarter of patients with diabetes may be suffering with
a moderate to major depressive disorder and depression
may often go undiagnosed and/ or untreated.22 Needless
to say, depression may contribute to problematic use of
medications, due to increase in forgetfulness and/ or a
loss of interest in protecting one’s health.23 This might be
the reason that in this study, 42.9% of the patients used to
miss OHAs due to forgetfulness followed by 30.6% patients
missing OHAs due to their carelessness about their health
conditions. The result obtained is consistent with the
finding from the previous study which had reported that,
in response to questionnaire, the patients who claimed to
be fully adherent, highlighted forgetfulness as the central
reason for not taking their medications.14,24
Although no patient in this study was diagnosed to be
suffering from depressive illness, it cannot be totally
ruled out because the patients had not had psychiatric
consultation. The DAWN study has shown that a significant
number of diabetic patients have poor psychological
well being and that the providers reported that these
psychological problems adversely affected regimen
adherence.25
While relating demographic and other characteristics
with the adherence, no significant results were obtained.
Studies have shown that better adherence was found with
simpler regimens than with more complex ones. In this
study no such significant difference was found among the
single drug users, two drug users and more than two drug
Page 230

users. They were almost equally adhered to their OHAs
regimen. These results are found to be different from
the result obtained from two previous reviews, in which
they have reported that when the patients are taking
multiple OHAs, compliance level falls.26,27 It might be due
to the small sample size. However, another study done by
Grant et al in DM patients has determined that a higher
number of prescribed medicines were not associated
with poorer per-medicine adherence.28 Rather patient
with suboptimal adherence tend to have problems with
one specific medicine, either because of unreported side
effects or because the patient feels that medicines are
not of value to current or future health. So continuous
patient education and awareness program are required. It
shows the emergence of more detailed patient assessment
regarding their medication adherence.
Optimal glycemic control remains elusive for many diabetic
patients despite the recent introduction of several new
OHAs. So this study had attempted to relate different
factors with short term and long term glycemic control.
Statistically significant association was found between age
and FBG level (p = 0.006). The odds of having controlled FBG
level are 4.8 and 4.034 times greater among the patients
of age group 51-60 years than among the patients of age
group 30-50 years and 61-90 years respectively. This result
is partially consistent with the result obtained in previous
study done in Hawaii, which had found that younger diabetic
patients had the poorest glycemic control and worst health
outcomes.29 The authors of that study had proposed that
a possible explanation for better adherence among the
older patients is that they are more knowledgeable and
experienced with using the medications. However, with
increasing age and burden of disease, adherence becomes
more difficult to maintain over time due to which glycemic
control becomes difficult to achieve too.14
No statistical association was found between glycemic
control (short term and long term) and demographic and
other factors. Some part of this result is consistent with
the result obtained from previous study in which the
researchers have found that there was no association
between metabolic control and gender, encounter
frequency, frequency of HbA1c testing or continuity of
care.30 Regarding the OHAs treatment, no significant
difference was observed in the glycemic control from
either the single drug or two drugs or more than two
drugs. Probably it is true that use of more medications is
not associated with better glycemic control. Similar kind of
result was obtained in another study which also emphasizes
that more oral medications, rather is a marker for a greater
likelihood of poor control.31 Only by increasing the number
of medicines might not improve glycemic control. There
are various confounding factors that have effect on the
glycemic control. The success of therapy largely depends on
the responsibility of patients. With the growing evidence
of the strong link between health status and behaviour,
it is becoming clearer that many chronic diseases such as
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diabetes are best viewed as behaviour disorders as stated
by Jenny (1986).17 Therefore, patients’ behaviour might be
one of the confounding factors that might affect in showing
the association between treatment regimen and glycemic
control.
Medication adherence also has no significant relationship
with the glycemic control. Patients who had ever
discontinued or often missed OHAs and those who had
never discontinued and/ or never or rarely missed OHAs
had similar kind of outcomes. It might be because it is an
observational study. The time gap between the discontinued
days and the blood glucose tested day might not be related
due to which their association was not exhibited in this
study. The literature also provides conflicting results with
regard to the importance of medication adherence on
health outcomes. While most of these studies have shown
that non adherence to medications is associated with
worse outcomes in chronic diseases including diabetes
in agreement with present findings, other a studies have
found weak correlation or no association between patient
adherence to treatment regimen and metabolic control
(HbA1c).32-36 Such contrasting results might be due to the
involvement of a relatively small patient population and
lack of follow- up period. Nevertheless, the relationship
between medication adherence and health outcomes
cannot be overruled in the present scenario. So this study
addresses the need of further prospective studies to
explore more about the association of glycemic control and
medication adherence.
A significant association was found between the patients’
knowledge about precautions to be taken while using OHAs
and long term glycemic control. The finding emphasizes for
including such measures when monitoring management,
for emphasizing the importance of such behaviours in
programs of both provider and patient education, and for
developing strategies that support these particular features
of patient self-management.

CONCLUSION
Adherence problems are common in diabetes management.
Diabetes, a chronic disease, though requires the behavioral
changes with adequate knowledge and change in attitude,
still a significant number of patients are unaware about the
various important aspects of their OHAs like side effects,
precautions and the disease itself like its consequences
and complications. Significant number of the patients had
ever discontinued the OHAs by themselves intentionally as
see fit, thinking that the drug is not helping in improving
current symptoms and/ or due to asymptomatic conditions
and/ or with fear of long-term use. This study also adds to
the general finding that side effect that may contribute to
level of poor adherence is hypoglycemia. In another aspect,
maximum of the patients who had missed OHAs showed
the reason of forgetfulness, which is commonly present in
chronic diseases like diabetes.

This study shares several limitations mainly due to the
absence of a ‘gold standard’ measure of adherence. The
study being retrospective and mono-centered involving
limited sample size, the real influence of various parameters
with regards to adherence and clinical outcomes (FBG
and HbA1c) could have been missed. However, this study
definitely provides various important issues related to
adherence pattern and the clinical outcomes with special
reference to FBG and HbA1c levels.
Identifying and overcoming medication compliance is
challenging, but worth the time and effort. Practitioners
should always look for poor adherence and can enhance
adherence by emphasizing the value of a patients’ regimen,
making the regimen simple, and customizing the regimen
to the patient’s lifestyle. Asking patients non-judgmentally
about medication taking behavior can be a practical strategy
for identifying poor adherence. Multifaceted interventions
that incorporate structural and counseling components and
include appropriately skilled and motivated pharmacists
appear useful to promote medication adherence. Patients
who have difficulty maintaining adequate adherence need
more intensive strategies than do patients who have less
difficulty with adherence. Innovative methods of managing
chronic diseases like diabetes may have some success
in improving adherence. Although methods are not yet
available for routine use, providing information to guide
individualized self management to the diabetic patients
may enhance the medication adherence and clinical
outcomes. Patients and providers need to actively and
regularly discuss the goals of therapy and address concerns
about adherence, attitudes, side effects and other matters
of significance in achieving the individualized clinical
outcomes.
The findings of this study will need to be reinforced and
replicated with larger sample size and longer followup times to improve their external validity. Moreover,
further studies are needed to confirm that interventions
incorporating these components will result in increased
and sustained patient adherence and, better yet, will
improve outcomes.
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