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ABSTRACT

Background

Diabetes is a chronic disease that occurs either when the pancreas does not produce
enough insulin or when the body cannot effectively use the insulin it produces.
Though oral hypoglycemic agents (OHAs) or/and insulin are prescribed to control
the hyperglycemia, still glycemic control is not seen in most of the cases. Evaluating
the treatment pattern including the glycemic control and associated factors are of
utmost importance for better patient care.

Objective

To investigate the treatment pattern and short term glycemic control among Type 2
Diabetes Mellitus (DM2) patients and study the factors associated with it.

Method

Patients meeting the inclusion criteria with DM2 attending laboratory or Out-Patient
Department or Emergency Department in Dhulikhel Hospital and patients who were
admitted to the ward taking various OHAs and/or insulin at the time of data collection
were considered. Informed consent was taken prior to the interview. The collected
data was entered as well as analyzed using the SPSS (Statistical Package for Social
Sciences) version 21.0 and the p-value <0.05 was considered statistically significant.

Result

Among the 118 patients, 50.8% of them were males. Majority (28%) of the patients
belonged to the age group of 51-60 years. Out of the 118 patients, 22% had their
fasting blood glucose (FBG) level under control whereas 78% had uncontrolled
FBG level. Metformin was the most (28%) commonly prescribed drug. Significant
association was found between gender; knowledge about disease and medication
with short term glycemic control (p=0.034, p=0.004 ans p=0.039 respectively).

Conclusion

All the patients enrolled in this study were under various anti-diabetic medications,
however, majority of them didn’t have their glycemia under control. Significant
association was found between FBG level and gender, knowledge about disease and
knowledge about medication.
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INTRODUCTION

Type 2 Diabetes Mellitus (DM2) is recognized as one of
the major global epidemic, with an increasing prevalence
in many developed and/or developing Asian countries.?
According to the International Diabetes Federation (IDF),
relative to neighboring countries such as Pakistan, Sri
Lanka, and Bangladesh, Nepal has a higher prevalence of
DM2 and impaired glucose tolerance.®* More than 77 % of
morbidity and 88 % of mortality due to DM occur in low and
middle-income countries.* In young adults, the absolute
incidence of DM2 is low, but a marked surge in diabetes-
associated morbidity has been reported.® These symptoms
and complications can be prevented or treated by various
non-pharmacological and pharmacological approaches.

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.® It is also suggested to be advantageous to
introduce insulin therapy much earlier in the disease
course to achieve tight glycemic control.” Treatment
with these various agents is known to improve glycemia,
despite of this also glycemic control in DM2 patients is
very challenging indicating role of other factors as well.
However, how often various agents prescribed for DM?2
can attain controlled blood glucose level and evaluation of
various factors associated with it has not been documented
in Nepal till date. Therefore, our study attempted to address
the pattern of use of anti-diabetic drugs along with the
glycemic control provided by them and elucidate factors
associated with it.

METHODS

A cross sectional study was conducted in Dhulikhel
Hospital, Kathmandu University Hospital, Dhulikhel. An
ethical approval was taken from Institutional Review
Committee, Kathmandu University School of Medical
Sciences (IRC/KUSMS). All patients diagnosed of DM2 using
at least one anti-diabetic drug, either insulin or OHAs or
their combination for at least a month satisfying inclusion
criteria were included in the study. The inclusion criteria
were; a) all the DM2 patients who were willing to give
informed consent and visited laboratory or Out-Patient
Department or In-patient department or Emergency
Department in Dhulikhel Hospital, b) Patients who had
discontinued medication at some point of time but has
restarted medication for at least one month.

Patients who met the inclusion criteria were informed
about the study being done and about their contribution
in this study. After taking informed consent from the
patients, they were directly interviewed using semi-
structured questionnaire. The information regarding age,
gender, education, occupation etc were recorded. Further
information related to the use of insulin and/ or OHAs

and factors associated with glycemic control like name
of the drugs, duration of use, number of drugs, patients’
perception of drug and disease, their knowledge etc were
recorded and filled in the semi-structured questionnaire.
Information regarding laboratory investigations: fasting
blood glucose (FBG) test and post-prandial blood glucose
test where feasible were obtained from patients’ OPD card.

Collected data was entered into Statistical Package for
Social Sciences (SPSS) Version 21.0. The detail of working
procedure is shown in figure 1. The quantitative data was
expressed in percentages and mean * standard deviation
(SD). Similarly, the qualitative data was analyzed using
Pearson’s Chi Square test and Shapiro-Wilk test. The
p-value <0.05 was considered statistically significant.

Patient with DM2
Do not consent
to study

Data analysis

Figure 1. Flow chart showing stepwise procedure of data
collection and analysis

RESULTS

Among the 118 patients included in the study, 49.2% (n=58,
49.2%) of them were females and 50.8% (n=60, 50.8%)
were males. Majority (28% (n=33, 28%)) of the patients
were between 51-60 years and their mean (+SD) age was
57.07 years (£13.07). Regarding literacy of patients, 43.2%
(n=51, 43.2%) were literate and 56.8% (n=67, 56.8%) were
illiterate. Among 118 patients, the mean (+SD) value of
FBG was 145.23 mg/dl (+65.69). The mean (+SD) of PPBG
among 95 patients was 233.68 mg/dl (+123.42).

Consent to
study

Inclusion criteria

Data entry in Excel
and SPSS 22.0

Exclusion
criteria

Biochemical
parameters

Among 118 patients, most of the patients (44.92% (n=53,
44.92%)) were prescribed with two different drugs and
majority (22.9% (n=27, 22.9%)) of the patients were
prescribed with biguanides and sulphonylureas (SUs)
followed by 18.6% (n=22, 18.6%) patients prescribed with
biguanides and insulin. The most commonly prescribed
drug as monotherapy was biguanides (28% (n=33,
28%)). The details of the pattern of use of hypoglycemic
agentsanti-diabetic drugs are shown in figure 2.
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Figure 2. The details of the pattern of use of anti-diabetic drugs.
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Regarding the duration of medication, majority (38.1%
(n=45, 38.1%)) of the patients were under medication for
1-12 months followed by 31.4% (n=37, 31.4%) of patients
for more than 60 months as shown in figure 3.
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Figure 3. Bar diagram showing duration of use of anti-diabetic
drugs among 118 patients.

Comparing glycemic control of 118 patients prescribed
with various anti-diabetic drugs, majority of the patients
have uncontrolled FBG and PPBG level irrespective of the
number of drugs and duration of medications as shown in
Table 1.

There was no significant association of glycemic control with
age, literacy, diet restriction, regular exercise, regular visit
to physician, social support and medication affordability.
A significant association was found between gender
and short term glycemic control (FBG level) (p=0.034);
knowledge about disease and FBG level (p =0.004) and
knowledge about medication and FBG level (p = 0.039) as
shown in Table 2.

Table 1. Anti-diabetic drugs with regards to short term glycemic control (FBG and PPBG level)

Variables Total Controlled Uncontrolled  p-value Total (N) Controlled Uncontrolled  p-value
(N) FBG' (n=26) FBG* (n=92) PPBG" (n=14) PPBG® (n=81)
No (%) No.(%) No.(%) No.(%)
Drugs
Biguanides 33 8 (24.24) 25 (75.76) 0.692 22 6(27.27) 16 (72.72) 0.295
Sulphonylureas 1 1(100) 0(0) 1 0(0) 1(100)
Insulin 10 1(10) 9 (90) 6 1(16.66) 5(83.34)
Biguanides+ Sulphonylureas+a glucosi- 10 2 (20) 8(80) 5 0(0) 5 (100)
dase inhibitors
Biguanides+DPP4 inhibitors 3 0(0) 3(100) 2 0(0) 2 (100)
Biguanides+Sulphonylureas 27 7(25.92) 20 (74.07) 27 5(18.51) 22 (81.48)
Biguanides+Insulin 22 5(22.72) 17 (77.27) 19 2(10.52) 17 (89.48)
Biguanides+Sulphonylureas+Insulin 1 0(0) 1(100) 4 0(0) 4 (100)
Miscellaneous 11 2(18.18) 9(81.81) 9 0(0) 9 (100)
No. of drugs
Single drug 44 10(22.72)  34(77.27) 0.895 44 7(24.13) 22 (75.87) 0.053
Two drugs 57 13 (22.81) 44 (77.19) 57 7 (13.46) 45 (86.54)
> 2 drugs 17 3(17.64) 14 (82.36) 17 0(0) 14 (100)
Duration of medication
1-12 months 45 12 (26.66) 33(73.33) 0.107 45 7(17.95) 32 (82.05) 0.895
13-24 months 14 0(0) 14 (100) 14 1(9.09) 10 (90.90)
25-36 months 10 3(30) 7 (70) 10 0(0) 9 (100)
37-48 months 8 3(37.50) 5 (62.50) 8 4 (66.66) 2(33.33)
49-60 months 4 1(25) 3(75) 4 0(0) 3(100)
> 60 months 37 7 (18.90) 30 (81.08) 37 2(7.4) 25 (92.60)

'Patients whose FBG level complies with the treatment goal by American Diabetes Association (ADA): < 130 mg/dI

*Patients whose FBG level is > 130 mg/dI

"Patients whose PPBG level complies with the treatment goal by American Diabetes Association (ADA): < 180 mg/d|

$Patients whose PPBG level is > 180 mg/dI

DISCUSSION

Glycemic control is one of the main goals for treating
diabetic patients to produce near-normal glucose levels
to prevent the development of diabetic complications.®
Therefore, it is important to understand how often various
drug therapies can attain the glycemic target level and
various factors associated with it.

In this study, almost equal numbers of male and female
patients were enrolled. The result was consistent with
previous study done by National Health and Nutrition
Examination Survey group in which the overall prevalence
was similar for both gender® However, several other
studies have shown different prevalence among the male
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Table 2. Demographic and other charecteristics of 118 patients with regards to short term glycemic control (FBG and PPBG levels)

Variables Total (N) Controlled Uncontrolled
FBG' (n=26) FBG* (n=92)
No(%) No.(%)

Age (years)

<30 1 0(0) 1(100)

31-40 14 3(21.43) 11(78.57)

41-50 25 5(20) 20(50)

51-60 33 9(27.27) 24(72.73)

61-70 28 6(21.43) 22(78.57)

>70 17 3(17.65) 14(82.35)
Gender

Male 60 18(30) 42(70)

Female 58 8(13.79) 50(80.59)
Literacy

Literate 51 13(25.49) 38(74.51)

llliterate 67 13(19.41) 54(80.59)
Diet restriction

Yes 101 22(21.78) 79(78.22)

No 17 4(23.53) 13(76.47)
Regular Exercise

Yes 69 14(20.29) 55(79.71)

No 49 12(24.49) 37(75.51)
Regular visit to physician

Yes 104 25(24.03) 79(75.96)

No 13 1(7.69) 12(92.31)
Knowledge about disease

Yes 18 9(50) 9(50)

No 100 17(17) 83(73)
Knowledge about medication

Yes 100 25(25) 75(75)

No 18 1(5.55) 17(94.45)
Social support

Yes 17 3(17.65) 14(82.35)

No 101 23(22.77) 78(77.23)
Medication affordability

Yes 75 20(26.67) 55(73.33)

No 43 6(13.95) 37(86.05)

p-value Total (N) Controlled Uncontrolled  p-value
PPBG" (n=14) PPBG?® (n=81)
No (%) No.(%)
0938 1 0(0) 1(100) 0.295
13 3(23.07) 10(76.93)
22 3(13.63) 19(86.36)
27 3(11.11) 24(88.88)
21 4(19.04) 17(80.95)
11 1(9.09) 10(90.90)
0.034 48 7(14.58) 41(85.42) 0.966
47 7(14.89) 40(85.10)
0.429 46 7(15.21) 39(84.78) 0.898
49 7(14.28) 42(85.71)
0.873 82 12(1.46) 70(98.54) 0.944
13 2(15.38) 11(84.62)
62 10(16.12) 52(83.88) 0.595
33 4(12.12) 29(87.88)
0.261 86 14(16.27) 72(83.88) 0.082
9 0(0) 9(100)
0.004 15 4(26.66) 11(73.34) 0.184
80 10(12.5) 70(84.95)
0.039 79 13(16.45) 66(83.54) 0.252
16 1(6.25) 15(93.75)
0.63 9 1(11.11) 8(88.89) 0.739
86 13(15.11) 73(84.89)
0.109 61 11(18.03) 50(81.97) 0.225
34 3(8.82) 31(91.18)

'Patients whose FBG level complies with the treatment goal by American Diabetes Association (ADA): < 130 mg/dI

*Patients whose FBG level is > 130 mg/dI

"Patients whose PPBG level complies with the treatment goal by American Diabetes Association (ADA): < 180 mg/dl

$Patients whose PPBG level is > 180 mg/d|

and female.’®*? |In a study done by Karki et al, most of
the patients were males.'® Similarly, another study done
by Shrestha et al. found that DM2 was more common in
females than in males.! The variation in prevalence pattern
among both gender might be due to the reason of disparity
in between males and females in health seeking behavior
and access to care.?

Our study showed that majority of the DM2 patients
were between the age group of 51-60 years followed by
individuals belonging to 61-70 years old. The result was
consistent with another study in which the prevalence of
DM2 was high in age group of 41-60 years.'*® Similarly,
a study done by UKPDS Group has also shown that the
mean age group of DM2 patients was 53 years.' It might
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be because patients of this age group are more prone to
stressful life and poor eating habits because of their busy
schedule. In addition to this, several studies have shown
that DM2 and its complications are strongly associated
with emotional and psychological stress which might be
associated with the majority of the patients belonging to
the age group of 51-60 years in this study.*®*°

Most of the patients in this study were treated with
biguanides (metformin). This result was consistent with
another study done by Holman, which reported the
decreasing use of monotherapy with sulfonylureas and
an increasing use of biguanides.?’ A similar prescribing
trend was also reported in another study.?! Several studies
had observed that metformin alone and metformin
combination were the commonly prescribed antidiabetic
drugs.?*?* Likewise another study has shown that
metformin was more efficacious than the DPP-4 inhibitors,
thiazolidinediones or sulphonylureas in lowering blood
glucose level.® Metformin is being considered as the first
line agent in DM2 patients including obese ones because
of its effectiveness in lowering blood sugar and that it
preserves beta-cell functions.?*?’ It is also associated
with fewer adverse effects compared with other anti-
diabetic drugs.’” According to Bailey, metformin also does
not exacerbate hyperinsulinemia, appears to combat
the fundamental problem of insulin resistance, benefits
associated dyslipidemia and may offer other potentially
vasoprotective effects.?’ It has also been observed that
the beneficial effects of metformin are related to its
potent insulin-sensitizing effects.?®?° Studies have shown
that metformin offers protection from cardiovascular
disease.??° In the UKPDS, metformin had decreased the
risk of mortality and morbidity in obese patients with DM2
who had cardiac disease.'” A study has also shown that
taking metformin may also be associated with reduced risk
of cancer in patients with DM2.3!

In this study a considerable number of patients were
also prescribed with insulin, SUs and various other
combinations. This type of treatment pattern has been
seen in other studies in which the patients were prescribed
with sulphonylureas and insulin.3*® In a study, it showed
that insulin was better than other anti-hyperglycemic
agents in reducing FBG concentrations.3? The reason for
this may be because oral agents reduce post-prandial as
well as FBG level, whereas basal insulin supply only reduced
basal glucose concentrations.?? The reason for prescribing
insulin along with other diabetes medication may also
be associated with less Alzheimer neuropathology.®*
In previous study it has been shown that it may be
advantageous to introduce insulin therapy much earlier in
the disease course to achieve tight glycemic control in DM2
patients.® Our study showed that insulin is not prescribed
as much as metformin. There is evidence which suggests
that more than one-quarter of patients refuse insulin
therapy once it is prescribed.** The reason for this negative
attitude towards insulin was the belief that beginning

insulin therapy would indicate that they had failed proper
diabetes self-management.*®* Some patients may associate
insulin therapy with a sense of personal failure due to
common physician practice and there is a possibility that
insulin therapy may be used as a threat to motivate better
patient cooperation.?’

In a study done by Kilbourne et al. it showed that majority
of the patients had a prescription for glyburide rather than
metformin.?® In our study also such type of prescription
pattern was recorded, although it was less. Similar result
was shown in previous studies, in which the patients
received sulphonylureas after discontinuing insulin.3%4°

Along with metformin, insulin and sulphonylureas,
various other drugs were also prescribed along with it.
These include various newer agents like DPP-4 inhibitors,
thiazolidinediones, along with many others. According to
another study, several recently released medications have
shown rapid adoption into practice.** Many of these newer
therapies are said to have made therapy more convenient
and may have potentially lowered the risk of treatment-
associated complications.*r These new compounds,
although costlier than their older counterparts, are
promoted as they are more convenient and have enhanced
ability to achieve glycemic control.*

In this study, in majority of the patients under one or more
anti-diabetic agents there was poor short term glycemic
control. It was also seen that most of the patients were
under polytherapy rather than monotherapy. This finding
was consistent with a study conducted by Birkeland et al.
in which there was rapid deterioration of glycemic control
in the patients under anti-diabetic drugs (SU or insulin).*®
Such poor glycemic control with anti-diabetic agents might
have been because of the nature of disease itself which
is not a stable condition and deteriorates consistently in
nearly all patients even if they are under medications as
suggested by Birkeland, et al.** The result was consistent
with a study done by Baviera, et al., which showed that
there was a rise in the number of those receiving two
different oral anti-diabetic agents concomitantly.** Hence,
it suggested that the availability on the market of new
classes of drugs such as meglitinides and thiazolidinedione
have expanded the possibility of personalizing therapy to
achieve better glucose control in patients whose glycaemia
is not controlled by a single agent.* A study done by UKPDS
Group showed that the early progression to combination
therapy can help maintain better blood glucose control than
that which can be achieved with single agents.* In contrary
to this, a study done by Garber, et al, found that majority
of the patients had received monotherapy.*® According to
Bennett, et al., the combinations of two drugs compared
with monotherapy had additive effects, in terms of not
only improved glycemic control but also risk for adverse
events and weight gain.?® A UKPDS has also demonstrated
that the combination of various drugs improved the
levels of HbAlc, though it has not been investigated in
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this study.* According to previous studies, the reason
for this uncontrolled glycaemia may be a consequence of
progressive loss of B-cell function or deterioration of insulin
resistance which is caused by persistent hyperglycemia
and development of resistance to the drug.*’**® This might
also be the plausible explanation for not having significant
association between duration of use of medications and
glycemic control in this study. Such evidence warrants the
emergence of a close monitoring and aggressive treatment
to achieve the therapeutic goal.

Glycemic control in DM2 patients is a huge challenge
despite the discovery of novel drugs as well as new insight
into the pathophysiology of the disease. So, we attempted
to relate various factors which might have association with
the glycemic control.

In this study, irrespective of various age groups, most of the
patients have uncontrolled blood glucose level. Although
there is no significant relation between blood glucose
control and age groups, majority of patients of > 70 years
old have poor glycemic control. Various studies have shown
various age groups for glycemic control.**° However, we
assume that with increasing age of the patients, the blood
glucose control is challenging as indicated by American
Diabetes Association.*® It might be partly because of the
hypothesized age-related change in the insulin sensitivity
(insulin resistance) or impaired insulin secretion, rather
than insulin resistance compared with their younger
counterparts as suggested by previous studies.**>* Various
age-related changes include increased adiposity, decreased
physical activity, altered diet and decreased pancreatic
functions.>*

Uncontrolled glycemia (FBG level) was seen more in
significantly higher number of women than men in our
study, which is consistent to the findings of previous
study.>* In contrary, a previous study has shown no major
differences in the glycemic control between men and
women.*® Similarly, prevalence of uncontrolled glycemia
was different with respect to gender which varied in
different populations.*® The most important reasons for this
disparity may be the social status of women in developing
countries which is still poor, and the low emphasis placed
on health of women.** Another reason for this could
be that the gender differences in care, support and self-
management reflects the difference in glycemic controls
between men and women.>* Previous study has shown
that at ages of 35-44 years, the females are at higher risk
by 60% and from ages 45 to 64 years, the rates are double
than those for males.>* Furthermore, such difference in
glycemia in male and female has also been suggested to
be associated with gonadal hormones levels, for instance,
high testosterone levels were associated with higher risk of
DM2 among women.®’

There was no significant association between literacy, diet
restriction, regular exercise and glycemic control in this
study. However, these factors have been evidenced to

affect the glycemic control in DM2.3%%%% |t has been shown
that diabetes prevention and control are directly related
to health literacy.*® A study has stated that greater obesity
related with diet and regular exercise was associated with
greater requirement for multiple therapies and that it was
more difficult to achieve the target glucose level in such
patients.?? This confirms that the patient must maintain a
healthy diet to prevent obesity. Exercise decreases hepatic
and muscle insulin resistance and increases glucose
disposal through several mechanisms hence reducing the
risk of diabetic complications significantly.>®

Our study showed that the significantly higher number of
the patients who lack knowledge about the disease and
medication have uncontrolled FBG level. This finding is
consistent to the findings from previous study which also
revealed significant association between knowledge about
DM and glycemic control.®® This may be due to several
factors such as inappropriate ways of providing information
and most importantly lack of time due to the huge patient
loads and lack of appropriately trained support staff as
suggested by previous study.®® Diabetes education is very
essential in reaching good self-management.®* This also
partly explains the reason for many patients in our study,
who do not visit their treating physicians regularly to
have uncontrolled glycemia. Moreover, it has also been
suggested that the knowledge improvement is a necessary
condition for behavior change in DM.®! There is an alarming
need for emphasizing the diabetes awareness activities in
the form of mass media campaigns, public lectures and
door to door campaigns on a massive scale in both urban
and rural areas to maintain the glycemia under control.®*

Majority of the patients enrolled in our study reported of
taking their medication by themselves and most of them
have poor glycemic control though the association was not
statistically significant. Even, the patients who claimed of
having social support had uncontrolled blood glucose level
in this study. This concurs well with the previous studies
which have suggested that family or social group members
are likely to create confusion in patients regarding their
medication taking pattern because of their divergent views
on patients illness and treatment, as a result of which,
poor medication adherence is assured resulting into poor
clinical outcomes.®*% However, other studies have found
that patients receiving social support had better clinical
outcomes because of better medication adherence.®*%
Furthermore, in contrast to the previous studies which
showed significant association between medication
affordability and glycemic control, our study did not show
such association.®® 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 various confounding factors and health outcomes
in DM2 patients 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 various confounding factors.
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CONCLUSION

Our study showed that the most commonly prescribed
drug as monotherapy was biguanides and as combination
therapy, biguanides and sulphonylureas were frequently
prescribed. A significant association was found between
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