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INTRODUCTION

Diabetes mellitus  (DM) is a metabolic disorder 
characterized by chronic hyperglycemia with disturbances 

of  carbohydrate, fat, and protein metabolism resulting 
from defects in insulin secretion, insulin action, or both.[1] 
The worldwide prevalence of  DM has risen dramatically 
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from an estimated 30 million cases in 1985 to 177 million 
in 2000.[2] In India, an estimated 40 million people suffered 
from diabetes in 2007 and is expected to rise to 70 million 
by 2025.[3] The quality of  life (QOL) as “an individual’s 
perception of  their position in life in context of  culture 
and value systems in which they live and in relation 
to their goals, expectations, standards, and concerns. 
Uncontrolled or poorly controlled diabetes affects organ 
functions badly, which ultimately affects the patient’s 
QOL.” A patient’s view of  his/her QOL is important 
for evaluating and understanding treatment effects from 
the patient’s perspective and for improving future care.[4] 
Measurement of  QOL is considered vital for the care 
of  diabetic patients. These measures have been used to 
guide and evaluate treatment interventions.[5] Treatment 
satisfaction may play an important role in adherence to 
the anti‑diabetic treatment. Various factors such as route 
of  drug administration, cost of  therapy, and time spent 
on managing the illness affect treatment satisfaction in 
patients suffering from DM. This study aims to evaluate 
the impact of  drug treatment on QOL of  patients and 
measure the treatment satisfaction and tolerability of  
commonly used antidiabetic drugs in patients suffering 
from DM.

METHODS

This was a prospective, observational study conducted at 
the diabetes outpatient department (OPD) in Department 
of  Medicine, Civil Hospital, Ahmedabad, a tertiary care 
hospital in India. Prior permission to conduct the study 
was obtained from Institutional Ethics Committee. The 
incidence and prevalence of  DM in Indian population 
was considered for calculation of  sample size. All patients 
diagnosed with type 2 DM (treatment naïve or otherwise) 
attending the OPD, who consented to participate, were 
included in the study. Illiterate patients and patients who 
had difficulty in comprehending the questionnaire were 
excluded from the study.

Patients were initially assessed by the clinician. During the 
first visit, a detailed history, demographic characteristics, 
and details of  the disease such as presenting complaints, 
treatment history, and relevant personal and family history 
were recorded in a prevalidated case record form. Details 
of  general and systemic examination were recorded. 
Relevant investigations such as blood sugar, glycosylated 
hemoglobin  (HbA1c), complete blood count, blood 
pressure, heart rate, and respiratory rate were performed in 
each case at predetermined intervals. QOL was measured 
using QOL Instrument for Indian Diabetes  (QOLID) 
patients questionnaire.[6] The treatment satisfaction 

of  antidiabetic drugs was assessed using Diabetes 
Treatment Satisfaction questionnaire  (DTSQ).[7] Both 
the questionnaires were translated by language experts, 
validated, and administered in vernacular language. Each 
patient was evaluated at 3rd and 6th month of  enrollment. 
DTSQ and QOLID were administered in all patients at 
baseline, 3 months, and 6 months. The data were recorded 
in Microsoft Excel Worksheet version 2007. Tukey–Kramer 
comparison test using the GraphPad demo version software 
(GraphPad Software, Inc. (USA) was used to analyze the 
difference in QOLID scores in various domains at baseline, 
3 months, and 6 months. A value of  q > 3.436 (P < 0.05) 
was considered statistically significant. To compare the 
scores between two treatments or within treatment groups, 
unpaired or paired t‑test was used as appropriate. P < 0.05 
was considered statistically significant. Analysis of  the 
suspected adverse drug reactions (ADRs) and their causality 
assessment was done by WHO‑UMC and Naranjo’s 
probability score.[8] The severity and preventability of  
ADRs were assessed by scales described by Hartwig and 
Siegel and modified Schumock and Thornton criteria, 
respectively.[9,10]

RESULTS

Two hundred patients were enrolled in the study, with a 
male preponderance. The mean duration of  diabetes was 
10.96 ± 5.99 years. The age of  patients ranged from 34 to 
65 years (mean age: 52.17 ± 8.23 years). The mean weight 
was 64.04 ± 6.17 kg and mean body mass index  (BMI) 
was 23.75 ± 2.11 kg/m2. All patients were literate with the 
majority  (81%) having completed their graduation. The 
majority of  patients (75.5%) had a sedentary occupation 
and belonged to the lower socioeconomic group  (73%) 
with an annual income of  40,000–80,000 INR.

The majority of  patients were asymptomatic  (68%). 
Common presenting complaints were polyuria  (29%), 
polydipsia (26.5%), insomnia (17.5%), polyphagia (12%), 
vision problems  (9.5%), neuropathic pain  (9%), and 
other complaints such as fatigue and lack of  energy (6%). 
Diabetic complications were reported in 67  (33.5%) 
patients. A  nonsignificant reduction in the number of  
patients presenting with these symptoms was observed 
at 3 and 6 months as compared to baseline  (P > 0.05). 
A significant improvement in fasting blood sugar (FBS) and 
postprandial blood sugar (PPBS) was observed at 6‑month 
follow‑up as compared to the baseline  (P  <  0.05). The 
improvement in FBS and PPBS at 3 months was statistically 
nonsignificant compared to baseline. The HbA1c levels 
were significantly improved at 6 months as compared to 
baseline (P < 0.001) [Table 1].
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Drug therapy
Of  the 200 patients, 40 (20%) received metformin alone, 
47  (23.5%) patients received metformin and glipizide, 
78  (39%) patients received metformin, glipizide, and 
other oral hypoglycemic agents  (OHAs)  (sitagliptin, 
voglibose, etc.), and 35 (17.5%) patients received OHAs 
and insulin [Table 2]. A total of  414 drugs were prescribed, 
of  which 58  (14%) were prescribed as fixed‑dose 
combinations, and 199  (48%) were prescribed by brand 
names. Eighty‑six  (43%) patients received concomitant 
medicines for hypertension (HT), coronary artery disease, 
hyperlipidemia, and/or diabetic neuropathy. A  total of  
39 (19.5%) patients suffered from adverse effects such as 
gastritis  (10), diarrhea  (9), hypoglycemia  (5), abdominal 
pain (3), nausea (3), flatulence (3), headache (2), fatigue (2), 
vomiting (1), and pharyngitis (1). The causal drugs were 
metformin (13), insulin (9), glipizide (8), voglibose (7), and 
sitagliptin (2).

Quality of life
It was observed that the QOL parameters improved at 3 
and 6 months as compared to baseline, but the difference 
was statistically nonsignificant. Further analysis of  QOL 
in relation to drug treatment was carried out [Table 3].

Impact of drug treatment on quality of life parameters
Patients were divided into four groups based on drug 
treatment they received, namely: Group  A: metformin 
alone (n = 40), Group B: metformin and glipizide (n = 47), 

Group C: metformin, glipizide with other OHAs (n = 78), 
and Group D: insulin with or without OHAs  (n = 35). 
An intergroup comparison was carried out at baseline, 
3 months, and 6 months. Their impact on various QOL 
parameters is shown in Table 4.

Role limitation due to physical health
The mean scores of  Group  A  (metformin) and 
B (metformin and glipizide) were significantly higher than 
C (metformin, glipizide with other OHAs) and D (insulin 
with or without OHAs) (P < 0.001) at baseline, 3 months, 
and 6 months. Moreover, the score of  Group A was found 
to be significantly higher than Group  B at respective 
periods (P < 0.005).

Physical endurance
The mean scores of  Groups  A and B at baseline, 
3 months, and 6 months were significantly higher than 
those of  Group C (P < 0.001) and Group D (P < 0.001) 
at similar periods. The scores of  Group A were found to 
be significantly higher than scores of  Group B (P < 0.05) 
at respective periods. No significant difference was 
observed between scores of  Group C and Group D at 
respective periods (P > 0.05). Intragroup comparison of  
mean scores at baseline, 3 months, and 6 months showed 
that the scores improved at 6 months as compared to 
baseline (P < 0.05), while no significant difference was 
observed in scores at 3 months than at baseline (P > 0.05) 
in Groups A and B.

General health
The mean scores of  Group A at baseline, 3 months and 
6 months were significantly higher than those of  Groups B 
(P < 0.05), C (P < 0.001), and D (P < 0.001) at similar 
periods. The scores of  Group B were significantly higher 
than mean scores of  Group C (P < 0.05) and Group D 
(P < 0.05) at respective visits. No significant difference 
was observed between scores of  Group C and Group D 
at respective visits (P > 0.05). Intragroup comparison of  

Table 1: Biochemical evaluation of patients suffering from 
type 2 diabetes mellitus (n=200)
Parameters Baseline 3 months 6 months

FBS (mg/dl) 130.7±26.4 127.2±22.9 123.8±26.7*
PPBS (mg/dl) 211.5±36.3 206.8±37.1 201.7±43.6*
HbA1c (%) 7.2±0.4 7.1±0.7 6.9±0.5**,##

Values shown are mean±SD. ANOVA was used for statistical comparison. 
*P<0.05, **P<0.01 baseline values compared with values at 6 months, 
##P<0.01 comparison of values at 3 and 6 months. FBS=Fasting blood 
sugar, PPBS=Postprandial blood sugar, HbA1c=Glycosylated hemoglobin, 
SD=Standard deviation

Table 2: Antidiabetic drugs used to treat type 2 diabetes mellitus in the study population (n=200)
Drug Formulation and route 

of administration
Dose Number of patients 

prescribed the drug, n (%)

Metformin 500 mg tablet, p.o 1‑2 tablets 2‑3 times a day 178 (89)
Glipizide 5 mg tablet, p.o 1‑2 tablets 2‑3 times a day 132 (66)
Voglibose 0.2 mg tablet, p.o 1 tablet 2‑3 times a day 31 (15.5)
Repaglinide 0.5‑1 mg tablets, p.o 1 tablet 2‑3 times a day 15 (7.5)
Sitagliptin 2.5‑5 mg tablets, p.o 1 tablet once a day 13 (6.5)
Vildagliptin 50 mg tablets, p.o 1 tablet 2 times a day 10 (5)
Human insulin 75/25 (75% protamine lispro, 25% lispro) 40‑100 IU, s.c Injection before meals, dose 

according to patient’s need
9 (4.5)

Human insulin 70/30 (70% protamine aspart + 30% aspart) 40‑100 IU, s.c Injection before meals, dose 
according to patient’s need

18 (9)

Human insulin 50/50 (50% protamine lispro, 50% lispro) 40‑100 IU, s.c Injection before meals, dose 
according to patient’s need

8 (4)
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mean scores at baseline, 3 months, and 6 months showed 
that the scores improved at 6  months as compared to 
baseline  (P  <  0.05), while no significant difference was 
observed in scores at 3 months as compared to baseline 
scores (P > 0.05) in Groups A and B.

Treatment satisfaction
The mean scores of  Groups A and B at baseline, 3 months, 
and 6  months were significantly higher than those of  
Groups C (P < 0.001) and D (P < 0.001) at similar periods, 

respectively. No significant difference was observed 
between scores of  Groups A and B and those of  Groups C 
and D at respective visits (P > 0.05). Intragroup comparison 
of  mean scores showed no significant difference in all the 
groups (P > 0.05).

Symptom botheration
The mean scores of  Group  D at baseline, 3  months, 
and 6  months were significantly higher than those of  
Groups A  (P < 0.001), B  (P < 0.05), and C  (P < 0.05) 

Table 3: Mean Quality of Life Instrument for Indian Diabetes scores of type 2 diabetes mellitus patients (n=200)
Domain Maximum score Baseline 3 months 6 months

Role limitation due to physical health 30 20.56±1.82 21.04±1.97 21.14±2.32
Physical endurance 30 19.96±2.43 20.23±2.18 20.48±2.68
General health 15 11.24±2.42 11.37±2.34 11.76±2.66
Treatment satisfaction 20 14.50±1.76 14.57±1.82 14.68±1.96
Symptom botheration 15 11.14±2.62 11.26±2.47 11.43±2.78
Financial worries 20 15.11±2.13 15.18±2.19 15.21±2.31
Mental health 25 18.62±1.88 18.71±1.96 18.80±2.12
Diet satisfaction 15 11.47±2.72 11.52±2.59 11.57±2.89
Total score 170 122.6±17.78 123.88±17.52 125.07±17.04

Values are expressed as mean±SD. ANOVA was used for statistical comparison. P<0.05 was considered statistically significant. SD=Standard deviation

Table 4: Impact of drug treatment on quality of life parameters in patients of type 2 diabetes mellitus (n=200)
Parameter Group A Group B Group C Group D

Physical health
Baseline 24.92±1.08 21.62±1.17# 15.27±1.11$$,ƱƱ 15.14±1.10†,ƐƐ

3 months 25.12±1.14 22.08±1.22# 15.42±1.14$$,ƱƱ 15.32±1. 41†,ƐƐ

6 months 25.34±1.23* 22.69±1.19#,* 16.13±1.12$$,ƱƱ 16.28±1.16†,ƐƐ

Physical endurance
Baseline 24.71±1.32 18.94±1.24# 14.12±1.28$$,ƱƱ 14.11±1.28†,ƐƐ

3 months 25.12±1.21 19.44±1.31# 14.51±1.37$$,ƱƱ 14.48±1.37†,ƐƐ

6 months 25.63±1.13* 20.09±1.43*,# 15.27±1.23$$,ƱƱ 15.24±1.45†,ƐƐ

General Health
Baseline 12.38±1.12 11.13±1.37# 10.21±1.09$$,Ʊ 10.03±1.11†,Ɛ

3 months 12.96±1.19 11.24±1.29# 10.23±1.12$$,Ʊ 10.09±1.15†,Ɛ

6 months 13.24±1.22* 11.38±1.36*,# 10.29±1.03$$,Ʊ 10.13±1.29†,Ɛ

Treatment satisfaction
Baseline 14.32±1.31 14.58±1.23 12.62±1.07$$,Ʊ 10.58±1.27†,ƐƐ,∏

3 months 14.39±1.32 14.63±1.17 12.69±1.14$$,Ʊ 10.63±1.16†,ƐƐ

6 months 14.54±1.37 14.67±1.12 12.84±1.24$$,Ʊ 10.63±1.22†,ƐƐ,∏

Symptom Botheration
Baseline 9.78±1.28##,$$,† 11.26±1.27Ɛ 11.22±1.17∏ 12.38±1.37
3 months 9.94±1.09##,$$,† 11.37±1.32Ɛ 11.34±1.30∏ 12.96±1.33
6 months 10.14±1.25##,$$,†,* 11.42±1.35Ɛ 11.47±1.32∏ 13.24±1.28

Financial worries
Baseline 15.09±1.15 15.12±1.45 13.13±1.32$$,ƱƱ 13.14±1.22†,ƐƐ

3 months 15.14±1.07 15.19±1.58 13.21±1.24$$,ƱƱ 13.20±1.34†,ƐƐ

6 months 15.18±1.12 15.23±1.63 13.23±1.32$$,ƱƱ 13.25±1.06†,ƐƐ

Mental health
Baseline 16.88±1.19$$,† 16.65±1.39ƱƱ,ƐƐ 19.77±1.27 19.85±1.07
3 months 17.11±1.23$$,† 17.15±1.33ƱƱ,ƐƐ 19.83±1.33 19.88±1.31
6 months 17.34±1.32$$,†,* 17.37±1.36ƱƱ,ƐƐ,* 19.86±1.45 19.92±1.40

Diet satisfaction
Baseline 10.26±1.62##,$$,† 10.36±1.32Ʊ,Ɛ 12.37±1.17 12.42±1.27
3 months 10.29±1.55##,$$,† 10.39±1.45Ʊ,Ɛ 12.42±1.25 12.48±1.29
6 months 10.34±1.47##,$$,† 10.44±1.47Ʊ,Ɛ 12.45±1.09 12.52±1.31

Treatment prescribed: Group A=Metformin, Group B=Metformin and glipizide, Group C=Metformin, glipizide with OHAs, and Group D=Patients 
prescribed insulin with or without OHAs. Values are expressed as mean±SD. Statistical analysis test: ANOVA ‑ P<0.05 was considered statistically 
significant. *P<0.05 Scores at baseline compared to scores at 6 months, #P<0.05, ##P<0.001 scores of Group A compared to scores of Group B, 
$$P<0.001 scores of Group A compared to scores of Group C, †P<0.001 scores of Group A compared to scores of Group D, ƱP<0.05, ƱƱP<0.001 scores 
of Group B compared to scores of Group C, ƐP<0.05, ƐƐP<0.001 scores of Group B compared to scores of Group D, ∏P<0.05 scores of Group C compared 
to scores of Group D, SD=Standard deviation, OHAs=Oral hypoglycemic agents
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at similar periods. The mean scores of  Group  B and 
Group C were also significantly higher than mean scores 
of  Group A (P < 0.001) at respective visits. No significant 
difference was observed between scores of  Group  B 
and Group C. Intragroup comparison of  mean scores at 
baseline, 3 months, and 6 months showed that the scores 
improved at 6 months as compared to baseline (P < 0.05), 
while no significant difference was observed in scores at 
3 months as compared to baseline (P > 0.05) in Group A. 
Intragroup comparisons were found to be statistically 
nonsignificant in Groups B, C, and D (P > 0.05) during 
the study period.

Financial worries
The mean scores of  Group A and Group B at baseline, 
3  months, and 6  months were significantly higher than 
those of  Groups  C  (P  <  0.001) and D  (P  <  0.001) at 
similar periods. No significant difference was observed 
between scores of  Group A and B and between scores 
of  Groups  C and D at respective periods  (P  >  0.05). 
Intragroup comparison of  mean scores showed no 
significant difference in all groups (P > 0.05).

Mental health
Intergroup comparison of  “mental health” showed that 
mean scores of  Groups D and C at baseline, 3 months, and 
6 months were significantly higher than those of  Groups A 
(P < 0.001) and B (P < 0.001) at similar periods, respectively. 
No significant difference was observed between scores of  
Group C and Group D and between scores of  Group A 
and Group  B  (P  >  0.05). Intragroup comparison of  
mean scores at baseline, 3 months, and 6 months showed 
that the scores improved at 6  months as compared to 
baseline  (P  <  0.05), while no significant difference was 
observed in scores at 3 months as compared to baseline 
(P > 0.05) in Groups A and B. Intragroup comparisons 
were found to be statistically nonsignificant in Groups C 
and D (P > 0.05).

Diet satisfaction
The mean scores of  Groups D and C at baseline, 3 months, 
and 6  months were significantly higher than those of  
Groups A (P < 0.001) and B (P < 0.05) at similar periods. 

The mean scores of  Group B were also significantly higher 
than scores of  Group A at respective visits (P < 0.001). 
No significant difference was observed between scores of  
Group C and Group D (P > 0.05). Thus, it was inferred 
that diet satisfaction was same for patients receiving insulin 
and combination of  OHAs. Intragroup comparison of  
mean scores showed no significant difference in all the 
groups (P > 0.05).

Treatment satisfaction
The scores of  Group  A were significantly higher than 
scores of  Group B (P < 0.001), Group C (P < 0.0001), and 
Group D (P < 0.0001) at baseline, 3 months, and 6 months 
at similar periods. Scores of  Group B were found to be 
significantly higher than scores of  Group C (P < 0.001) 
and Group D (P < 0.0001) at respective visits. Scores of  
Group C were found to be higher than scores of  Group D 
at respective visits (P < 0.0001). Intragroup comparison 
of  mean scores of  DTSQ between baseline and 6 months 
score was found significant in Group  A  (P  <  0.05), 
while it was not significant between baseline and 
3 months (P > 0.05) [Table 5].

DISCUSSION

A mean age of  patients with DM above 50 years, like in this 
study, has been observed in studies conducted in developed 
countries by various researchers[11,12] as well as in India.[13] 
This is also similar to a study conducted in Africa that 
reported a mean age of  patients with diabetes to be more 
than 40 years.[11] The prevalence of  type 2 DM increases 
with age; hence, screening and intervention for detection 
of  DM should begin early.

The mean weight of  the patients was 64.04 ± 6.17 kg and 
mean BMI was 23.75 ± 2.11 kg/m2, which was well within 
the normal range. The reason for this may be that most of  
the patients reporting to the study site (a tertiary care public 
hospital) belonged to lower to middle socioeconomic class 
who are prone to be malnourished and underweight. Similar 
observations were reported in an Indian study conducted 
in the same settings.[14] The average duration of  diabetes 
in this study was 10.96  ±  5.99  years which correlates 

Table 5: Treatment satisfaction in patients with diabetes mellitus
Patient’s visit Group A Group B Group C Group D

Baseline 27.13±0.92 25.26±1.66## 23.84±1.57$$$,ƱƱ 18.72±1.07†,ƐƐƐ,∏∏∏

3 months 27.61±1.68 25.47±1.79## 23.95±1.43$$$,ƱƱ 18.86±1.25†,ƐƐƐ,∏∏∏

6 months 28.25±1.12* 25.55±1.51## 23.98±1.53$$$,ƱƱ 18.93±1.12†,ƐƐƐ,∏∏∏

Treatment prescribed: Group A=Metformin, Group B=Metformin and glipizide, Group C=Metformin, glipizide with other OHAs, and Group D=Patients 
prescribed insulin with or without OHAs. Values are expressed as mean±SD. Statistical analysis test ‑ ANOVA: P<0.05 was considered statistically 
significant, *P<0.05 Scores at baseline compared to scores at 6 months, ##P<0.001 Scores of Group A compared to scores of Group B, $$$P<0.0001 
Scores of Group A compared to scores of Group C, †P<0.0001 Scores of Group A compared to scores of Group D, ƱƱP<0.001 Scores of Group B compared 
to scores of Group C, ƐƐƐP<0.0001 Scores of Group B compared to scores of Group D, ∏∏∏P<0.0001 Scores of Group C compared to scores of Group D, 
SD=Standard deviation, OHAs=Oral hypoglycemic agents
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well with other studies,[14‑16] which reported an average 
duration of  diabetes reporting to hospitals to be more 
than 10  years. HT was the most common concomitant 
disease reported in 76  (38%) patients. The association 
between diabetes and HT is well known. Diabetes and 
HT coexist in approximately 40%–60% of  patients with 
type 2 diabetes.[17,18] Sixty‑five percent patients had a relative 
or sibling who also suffered from DM. This represents a 
strong association of  inheritance of  DM, a finding similar 
to other studies,[19,20] which reported that family history 
of  diabetes as associated with an increased prevalence of  
the disease.

Clinical characteristics
The most common presenting complaint in this study 
was polyuria, followed by polydipsia, polyphagia, vision 
problems, and neuropathic pain. The symptoms were 
assessed at baseline and at 3 and 6 months. An amelioration 
of  symptoms was observed at the end of  3 months and 
6 months, an observation similar to another Indian study.[14] 
The improvement in symptoms of  DM is attributed to the 
glycemic control achieved by the antidiabetic treatment. 
This fact is suggested by our study, which showed good 
glycemic control as evidenced by an improvement in FBS, 
PPBS, and HbA1c values over time with treatment.

Quality of life
The QOL was assessed at the baseline and at the 3 and 
6 months of  treatment using QOLID.

The role limitation due to physical health was greater in 
patients receiving insulin with or without OHAs compared to 
those receiving metformin alone or in combination with other 
OHAs. Similar results were found in a European study.[21] 
Insulin is usually required in patients with long‑standing 
uncontrolled DM. These patients are also more likely to 
be suffering from the complications of  the disease, which 
affects their physical health. Physical endurance was better in 
patients receiving metformin alone or in combination with 
other OHAs as compared to patients receiving insulin with 
or without OHAs. The chronic and long‑standing nature 
of  the disease and associated complications determine the 
use of  insulin with or without OHAs, and these patients 
are likely to exhibit lesser physical endurance. The general 
health was better in patients receiving metformin alone or 
in combination with other OHAs as compared to patients 
receiving insulin with or without OHAs. Similar results 
were found in a European study.[21] While these drugs do 
not affect the general health, the chronicity and severity of  
disease are greater in patients who require insulin with or 
without OHAs, and hence the observation.

Treatment satisfaction of  patients receiving metformin 
alone or in combination with glipizide was better than 
that of  patients receiving other OHAs and/or insulin 
at respective visits. Similar findings were observed in a 
European study.[22] Patients receiving metformin alone or 
in combination with glipizide spend lesser time to manage 
their illness, have better compliance and flexibility in dosing 
schedules, as compared to patients receiving other OHAs 
and/or insulin.[23]

Patients who received insulin with or without OHAs 
exhibited lesser botheration due to symptoms than patients 
who received metformin and/or glipizide with other 
OHAs. It was also less in patients receiving a combination 
of  OHAs as compared to patients receiving metformin. 
Similar results were reported in the retrospective cohort 
study on 75  patients suffering from type  2 DM in the 
USA.[24] It is possible that patients receiving insulin and 
combination of  OHAs were probably better adjusted to 
the disease and hence were less bothered by the symptoms 
of  diabetes.

Patients receiving metformin alone or in combination with 
glipizide exhibited lesser financial worries than the patients 
who received insulin with or without OHAs. Metformin 
and glipizide were dispensed free of  cost from the hospital 
while patients had to purchase newer OHAs such as 
voglibose and sitagliptin. Similar results were observed in an 
Asian study.[25] Financial worries are determined by multiple 
variables and factors including the annual income, family 
size, expenditure on medicines, and medical insurance; 
hence, these findings warrant further evaluation.

Patients who received insulin with or without OHAs 
reported better mental health than patients who received 
metformin, glipizide with other OHAs. Furthermore, 
mental health was better in patients receiving combination 
of  OHAs than patients receiving metformin alone or in 
combination with glipizide. However, an American study 
on 58 type 2 DM patients to assess treatment satisfaction 
found no significant difference in mental health scores of  
patients receiving insulin as compared to patients receiving 
OHAs.[26] Diet satisfaction was better in patients receiving 
insulin with or without OHAs. It was also better in patients 
receiving combination of  OHAs as compared to patients 
receiving metformin alone or in combination with glipizide. 
However, the Asian study reported higher diet satisfaction 
in patients receiving OHAs.[27]

Treatment satisfaction
The DTSQ scores of  patient receiving metformin alone 
were significantly better than patients receiving metformin 
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and glipizide, metformin, glipizide with other OHAs, and 
those receiving insulin with or without OHAs suggesting 
that patients who received metformin alone had better 
treatment satisfaction than who received one or more 
drugs. Similar results were obtained in a European study.[28] 
Patients receiving more than one drug are likely to suffer 
from severe or uncontrolled DM or complications of  
the disease. Furthermore, lesser number of  drugs means 
lesser side effects and better compliance.[29] It was also 
observed that treatment satisfaction in patients receiving 
metformin, glipizide with other OHAs was significantly 
better than patients receiving insulin with or without 
OHAs. A multicentric study carried out in Austria, France, 
India, Belgium, Mexico, and the United States in patients 
suffering from type  2 DM using DTSQ observed that 
patients receiving insulin had lesser treatment satisfaction 
compared to patients receiving OHAs.[30] Patients receiving 
insulin have reported difficulty and inconvenience in 
self‑administration of  the drug with respect to injecting 
the drug themselves and also maintaining the schedules 
with respect to the diet to prevent insulin‑induced 
hypoglycemia. These patients are also prone to frequent 
adverse events such as hypoglycemia and lipodystrophy. 
Treatment satisfaction improved over time in patients 
receiving metformin alone.

Adverse drug reactions
A total of  39 ADRs were reported during this study. 
A greater percentage of  patients receiving insulin suffered 
from ADRs as compared to patients receiving OHAs which 
is in congruence with the known characteristics of  these 
drugs. However, a study carried out in Texas, USA, on 
patients of  type 2 DM to compare treatment satisfaction 
and adverse events caused by insulin and OHAs found no 
significant difference in the ADRs caused by insulin and 
OHAs.[26]

Hence, better QOL was observed in patients receiving 
single‑  or two‑drug regimens as compared to patients 
receiving combination regimen of  OHAs and insulin. 
Complex drug regimens and multidrug therapies must 
be avoided unless the severity or complications of  the 
disease warrant otherwise. Periodic QOL and treatment 
satisfaction assessments are recommended.

Our preliminary exploratory study has certain limitations 
that include a small sample drawn (especially in subgroups 
receiving treatment other than OHAs) from a single public 
health facility. Newer OHAs are not frequently prescribed 
in our public health facility hence were not evaluated in 
the present study. However, this is one of  the few studies 
in India that evaluates QOL in patients of  type  2 DM 

and links prescribed treatment with QOL and treatment 
satisfaction. 

CONCLUSIONS

Therapeutic outcomes are not measured by laboratory values 
and glycemic control alone but also by improved QOL. The 
findings of  this study may direct future research on QOL 
and treatment satisfaction in DM. Further studies in a larger 
sample of  patients receiving OHA other than metformin 
and glipizide are warranted to make definitive conclusions.
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