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Treatment Compliance among Patients with Hypertension and Type 2 Diabetes 
Mellitus in a Coastal Population of Southern India
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ABSTRACT

Background: Hypertension and diabetes are major risk factors 
for cardiovascular and cerebrovascular disease. Adherence is a 
primary determinant of  the effectiveness of  treatment because 
poor adherence attenuates optimum clinical benefit and paves the 
way for complications.
Methods: The cross‑sectional community‑based survey was 
carried out among men and women aged 30 years and above in 
the field practice area of  a medical college to assess treatment 
compliance with respect to hypertension and type 2 diabetes 
mellitus. The study comprised of  426 subjects, already diagnosed 
with hypertension (287) and type 2 diabetes mellitus (139). During 
house visits, data were collected by personal face‑to‑face interview 
using a pre‑tested structured questionnaire. Compliance was 
determined by indirect methods, which included self‑reporting 
and interviews with the patients.
Results: Compliance to hypertension treatment was found to be 
82.2%, while 83.6% of  individuals with type 2 diabetes mellitus 
were on regular medication. Among the individuals on regular 
medication, 88 (37.3%) of  them had controlled blood pressure. 
Although the compliance was good, blood pressure control was 
not optimal. Adherence was better among females as compared 
with males. Literacy status and socio‑economic background were 
not found to be associated with treatment compliance. High cost 
of  treatment for hypertension (39.3%) and diabetes (30.4%) 
and asymptomatic nature of  the disease were the most common 
reasons cited for not taking regular medications.
Conclusions: Adherence to hypertension and diabetes treatment 
was good. High cost of  medications and asymptomatic nature of  the 
disease were the reasons identified among the non‑adherent patients.
Keywords: Adherence, hypertension, treatment compliance, 
type 2 diabetes mellitus

INTRODUCTION
Hypertension, dyslipidemia and diabetes are well‑known 

risk factors for cardiovascular disease (CVD). According to the 
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World Diabetes Atlas, India is projected to have 
around 51 million people with diabetes.[1] In 2004, 
the prevalence of  diabetes averaged 16% in urban 
India and only 3% in rural India.[2,3] The prevalence 
of  hypertension in India is reported as ranging from 
10% to 30.9%, respectively.[4] At an underestimate, 
there are 31.5 million hypertensives in rural and 
34 million in urban populations.[5]

Large‑scale clinical trials have shown that 
pharmacological treatment can reduce the 
morbidity and mortality associated with CVD 
and that long‑term or lifelong treatment is often 
indicated.[6] Given the lack of  symptoms for the 
presence of  disease, medication adverse effects 
become an important factor in non‑compliance 
and non‑persistence.[7] Patient compliance or 
adherence is defined as the extent to which a 
person’s behavior coincides with health‑related 
advice.[8] According to the World Health 
Organization, non‑compliance with long‑term 
medication for chronic conditions is a common 
problem that leads to compromised health benefits 
and serious economic consequences.[6] In addition, 
it has also been identified as the predominant 
reason for the failure of  medical therapy and 
disease progression.[9]

Patient dissatisfaction with the doctor, poor 
doctor‑patient relationship, or long waiting 
times to obtain appointments increase the risk 
of  non‑compliance. Multiple drug therapy and 
multiple frequency of  dosing also increase the risk 
of  non‑compliance.[8] The lack of  a patient‑friendly, 
flexible health care system has also been identified 
as the primary reason for non‑compliance.[10] With 
this background in mind, the study was designed 
to determine treatment compliance among 
patients with hypertension and type 2 diabetes 
mellitus and to determine the factors responsible 
for non‑compliance in a South Indian population. 
In addition, assessment of  the applicability of  the 
rule of  halves pertaining to hypertension was the 
secondary objective for the current study.

METHODS

Study design and participants
The cross‑sectional community‑based survey 

was carried out in the field practice area of  
Department of  Community Medicine, of  a 
Medical College, which is situated along the 

coastal area in the southern part of  Karnataka, 
India. The field practice area covers a population 
of  45,587 living in 7164 families spread out in 
11 villages, along the coastline. Modern medicine 
facilities are easily accessible to the people in the 
area, both Government and private. In addition, 
the Department of  Community Medicine provides 
primary health care to the population, through 
Rural Maternity and Child Welfare (RMCW) 
homes, which is provided at no cost to the patients. 
The study population included all men and women 
aged 30 years and above. Data were collected over 
a period of  18 months between 2006 and 2008. 
The subjects of  the study were already diagnosed 
cases, identified from a prevalence study on 
type 2 diabetes mellitus and hypertension in the 
community.[11,12] The diagnosis of  hypertension and 
diabetes was based on patient records, i.e., when 
the subjects had already been diagnosed with the 
disease and were taking medications for the same 
from a physician, they were considered to be cases 
for the study and no other diagnostic criteria was 
applied. This comprised of  426 subjects, 287 and 
139 hypertensive and diabetic patients respectively.

Study variables and instrument
Institutional ethical committee clearance 

was obtained prior to the initiation of  the study. 
Written informed consent was obtained from 
all the subjects. During house visits, data were 
collected by personal face‑to‑face interview using a 
pre‑tested structured questionnaire. Main domains 
of  the questionnaire were: Socio‑demographic 
details, nature of  treatment, source of  health care, 
regularity of  taking prescribed medicines. No 
scoring system was used. The tool was pilot tested 
and validity was appraised by experts (consensual 
validity). Socio‑economic status was assessed using 
modified Pareek and Trivedi scale.[13] Compliance 
to treatment was determined by indirect methods, 
which included interviews and self‑reporting 
by the patients. Non‑adherence was assessed 
using patients self‑reports of  how they had been 
taking their medication in the week preceding the 
interview. Patients who reported taking less than 
80% of  their prescribed medicines were considered 
to be non‑compliant to treatment.

Statistical analysis
Prevalence of  diabetes and hypertension are 

presented as percentages. A Chi‑square test was used 
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to compare the compliance considering the different 
demographic and socio‑economic categories. 
Unadjusted odds ratio (OR) with the 95% confidence 
interval (95% CI) were calculated for the various 
socio‑demographic characteristics against treatment 
compliance. The same variables were included for 
multiple logistic regression analysis using the forward 
conditional method, with treatment compliance as 
the dependent variable and the socio‑demographic 
characteristics as the independent variables. All 
statistical analysis was performed using Statistical 
Package for Social Sciences (SPSS) version 15.0 
from SPSS South Asia Bangalore, India. P <0.05 was 
considered as significant.

RESULTS
The subjects of  the study were already 

diagnosed cases, identified from a prevalence 
study on type 2 diabetes mellitus and hypertension 
in the community.[11,12] This comprised of  426 
subjects, 287 and 139 hypertensive and diabetic 
patients respectively. Among the hypertensive 
patients 236 (82.2%) were taking regular treatment. 
Among the individuals on regular medication, 
88 (37.3%) of  them had controlled blood pressure 
i.e., <140/90 mmHg. This conveys that although 
the compliance was good, blood pressure control 
was still far beyond the optimal target. Among the 
known cases of  diabetes, compliance to treatment 
was 83.6% (116) and of  these 73.5% (86) had 
random blood sugar (RBS <200 mg/dL) levels 
at the time of  examination. Target for glycemic 
control have been set for fasting and post prandial 
blood glucose levels, but there are no set targets 
for random blood glucose (RBS) level. Hence, the 
cut‑off  level of  RBS <200 mg/dL, was chosen for 
the present study. The other reason for selecting this 
particular cut‑off  was based on the investigator’s 
convenience as RBS was estimated at the time of  
the interview for all subjects including diabetics, 
but irrespective of  their RBS values, were not tested 
further. As fasting and post prandial blood glucose 
levels were not estimated, standard guidelines 
were not used to assess treatment compliance. 
Individuals aged ≥60 years comprised the major 
proportion 174 (60.6%) of  known hypertensives, 
among whom, 28 (16%) were not taking their 
medications regularly, as shown in Table 1.

Eighty patients (27.5%) were both diabetic 
and hypertensive. Among the hypertensives, not 

on regular treatment, 18 (35.3%) had controlled 
blood pressure, while among the non‑compliant 
diabetics, 16 (69.6%) had RBS <200 mg/dL.

Compliance to hypertension treatment was 
better among females as compared to males (87.4% 
vs. 72.2%) and this difference was noted to be 
statistically significant (χ2 = 10.15, P < 0.05, 
adjusted OR = 2.66, 95% CI = 1.44‑1.94). Similar 
significant difference was also noted with respect 
to diabetes treatment, as depicted in Table 2.

Literacy status and socio‑economic background 
did not have any bearing on adherence to 
treatment, in our study. Compliance to therapy 
was more among housewives as compared to 
other occupation groups, with respect to both 
hypertension and type 2 diabetes mellitus 
[Tables 1 and 2]. Univariate analysis of  different 
variables affecting compliance showed that the 
odds of  treatment compliance was higher for 
hypertensive treatment among housewives, and 
the odds of  compliance was poor among males 
for both hypertension and diabetes. High cost of  
treatment for hypertension 20 (39.3%) and diabetes 
07 (30.4%) and asymptomatic nature of  the 
disease were the most common reasons cited for 
not taking regular medications [Table 3]. Nearly, 
half  11 (47.8%) of  the diabetics and 18 (35.3%) of  
the hypertensives, presumed that the disease was 
under control, as they had no signs and symptoms 
and therefore were not taking medicines.

DISCUSSION
In the present study, compliance to hypertension 

treatment was found to be 82.2%, while 83.6% of  
individuals with type 2 diabetes mellitus were on 
regular medication. Adherence to treatment was 
better among females when compared with males. 
High cost of  treatment for hypertension (39.3%) 
and diabetes (30.4%) and asymptomatic nature of  
the disease were the most common reasons cited 
for not taking regular medications.

Treatment adherence for hypertension in 
the present study was 82%, which is similar to 
the compliance rate of  88.6% reported among 
hypertensives attending a hypertension clinic in 
Kuwait.[14] Others have reported varying compliance 
rates ranging from 40% to 70%, respectively.[8,15,16] 
The methods employed in assessing the compliance 
and the health care delivery system could partly 
explain the differing rates of  compliance.
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Contrary to report that diabetic patients 
are non‑adherent to their treatment,[17,18] the 
present study demonstrated 83.6% of  the 
subjects to be compliant to treatment. Sweileh 
et al. also noted that diabetic patients had better 
overall rate of  compliance than hypertensive 
patients.[8] Compliance was 91.5% to anti‑diabetic 
treatment among 59 diabetics, as against 47% 
to anti‑hypertensive treatment among 207 
hypertensives, in a cross‑sectional study conducted 
on 560 participants in Delhi.[19] These study 
findings are in congruence with the present study 
findings.

The present study has shown that compliance 
is affected by age. With increasing age, the degree 

of  compliance decreases for several reasons. 
For example, most of  the elderly have memory 
problems related to age. Furthermore, most 
elderly patients have vision and hearing problems 
that might increase the potential of  mistakes in 
taking medications. Another problem with elderly 
is that most of  them have several diseases and 
take several drugs at the same time which might 
be confusing.[8] Women were found to be more 
compliant to treatment than men in our study, 
but gender was not identified as a significant 
variable in other studies.[8,14,15] Illiterate patients 
cannot read or distinguish their medications which 
increases the risk of  errors and non‑compliance.[8] 
However, it was noted that people with education 

Table 1: Influence of socio‑demographic characteristics on treatment compliance among hypertensive patients (n=287)

Variables No. (%) OR 
(95% for OR)

Exact 
P valueOn regular 

treatment (n=236)
Not on regular 

treatment (n=51)
Age group (years)

30‑39 (n=10) 07 (70.0) 03 (30.0) 1.00 0.633
40‑49 (n=42) 33 (78.6) 09 (21.4) 1.57 (0.33‑7.33)
50‑59 (n=61) 50 (82.0) 11 (18.0) 1.94 (0.43‑8.74)
≥60 (n=174) 146 (83.9) 28 (16.1) 2.23 (0.54‑9.16)

Gender*
Male (n=97) 70 (72.2) 27 (27.8) 1.00 0.002
Female (n=190) 166 (87.4) 24 (12.6) 2.66 (1.44‑4.94)

Religion
Hindu (n=235) 191 (81.3) 44 (18.7) 1.00 0.554
Muslim (n=30) 25 (83.3) 05 (16.7) 1.15 (0.41‑3.17)
Christian (n=22) 20 (90.9) 02 (9.1) 2.30 (0.51‑10.22)

Literacy
Illiterate (n=90) 75 (83.3) 15 (16.7) 1.00 0.987
Primary (1‑4 standard) (n=54) 44 (81.5) 10 (18.5) 0.88 (0.36‑2.12)
Secondary (5‑12 standard) (n=134) 110 (82.1) 24 (17.9) 0.91 (0.45‑1.86)
Graduation and above (n=09) 07 (77.8) 02 (22.2) 0.70 (0.13‑3.70)

Occupation
Unskilled (n=26) 18 (69.2) 08 (30.8) 1.00 0.002
Unemployed and retired (n=51) 41 (80.4) 10 (19.6) 1.82 (0.61‑5.37)
Skilled (n=33) 21 (63.6) 12 (36.4) 0.77 (0.26‑2.32)
Service (n=10) 07 (70.0) 03 (30.0) 1.03 (0.21‑5.07)
Housewife (n=167) 149 (89.2) 18 (10.8) 3.67 (1.40‑9.66)

Socio-economic status
Low (n=77) 61 (79.2) 16 (20.8) 1.00 0.492
Middle (n=205) 170 (82.9) 35 (17.1) 1.27 (0.65‑2.46)
High (n=05) 05 (100.0) 0 -

*Gender was the only significant variable retained in the multiple logistic regression analysis (for females‑adjusted 
OR=2.66, 95% CI=1.44‑1.94). OR=Odds ratio, CI=Confidence interval
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up to secondary level and those with skilled jobs to 
be non‑adherent as compared to other education 
and occupation groups, while other studies have 

reported formal education to be influential on 
patient’s rate of  compliance.[8,16] This could be 
partly explained by the overall good literacy rate 
among this coastal population.

The “rule of  halves” for hypertension states 
that: ‘half  the people with high blood pressure are 
not known, half  of  those known are not treated and 
half  of  those treated are not controlled’. If  this rule 
is valid, then only one in eight of  the hypertensive 
population would be receiving the optimal 
treatment.[20] An attempt was made to assess the 
applicability of  the rule of  halves in the current 
study. Among the hypertensive subjects, 23% were 
aware of  the condition, of  whom 82% of  them were 
on treatment and of  these, only 37.3% had their 

Table 3: Reasons for non-compliance

Reasons No. (%)
Hypertension 

(n=51)
Diabetes 
(n=23)

No signs and symptoms 
of the disease

18 (35.3) 11 (47.8)

High costs 20 (39.3) 07 (30.4)
Side-effects 04 (7.8) 02 (8.8)
Not interested 08 (15.7) 03 (13.0)
Too many medicines 01 (1.9) 0

Table 2: Influence of socio‑demographic characteristics on treatment compliance among diabetic patients (n=139)

Variables No. (%) OR 
(95% for OR)

Exact 
P valueOn regular 

treatment (n=116)
Not on regular 

treatment (n=23)
Age group (years)

30‑39 (n=10) 08 (80.0) 02 (20.0) 1.00 0.758
40‑49 (n=25) 21 (84.0) 04 (16.0) 1.31 (0.20‑8.62)
50‑59 (n=31) 24 (77.4) 07 (22.6) 0.85 (0.14‑4.99)
≥60 (n=73) 63 (86.3) 10 (13.7) 1.57 (0.29‑8.51)

Gender*
Male (n=67) 51 (76.1) 16 (23.9) 1.00 0.038
Female (n=72) 65 (90.3) 07 (9.7) 2.91 (1.11‑7.61)

Religion
Hindu (n=105) 88 (83.8) 17 (16.2) 1.00 0.530
Muslim (n=22) 17 (77.3) 05 (22.7) 0.65 (0.21‑2.02)
Christian (n=12) 11 (91.7) 01 (8.3) 2.12 (0.25‑17.56)

Literacy
Illiterate (n=24) 20 (83.3) 04 (16.7) 1.00 0.567
Primary (1‑4 standard) (n=26) 20 (76.9) 06 (23.1) 0.66 (0.16‑2.72)
Secondary (5‑12 standard) (n=83) 70 (84.3) 13 (15.7) 1.07 (0.31‑3.66)
Graduation and above (n=06) 06 (100.0) 0 -

Occupation
Unskilled (n=11) 08 (72.7) 03 (27.3) 1.00 0.045
Unemployed and retired (n=31) 26 (83.9) 05 (16.1) 1.95 (0.38‑10.01)
Skilled (n=23) 15 (65.2) 08 (34.8) 0.70 (0.14‑3.41)
Service (n=13) 11 (84.6) 02 (15.4) 2.06 (0.27‑15.35)
Housewife (n=61) 56 (91.8) 05 (8.2) 4.20 (0.83‑21.04)

Socio-economic status
Low (n=29) 23 (79.3) 06 (20.7) 1.00 0.662
Middle (n=101) 86 (85.1) 15 (14.9) 1.49 (0.52‑4.28)
High (n=09) 07 (77.8) 02 (22.2) 0.91 (0.14‑5.58)

*Gender was the only significant variable retained in the multiple logistic regression analysis (for females‑adjusted 
OR=2.91, 95% CI=1.11‑7.61). OR=Odds ratio, CI=Confidence interval
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blood pressure under control, which represents 31% 
of  the total hypertensive group. Thus, the “rule of  
halves” seems to be valid for hypertension in the 
community, which is concurrent with the findings 
of  another urban South Indian population.[20,21] 
It has taken 30‑40 years of  sustained effort to 
substantially improve hypertension detection and 
control in western countries, and the rates are still 
far from optimal.[20] That is to say, in a country like 
India we have a long way to go, to attain optimum 
levels of  treatment compliance.

Patients receiving treatment for chronic 
conditions often hold reservations about their 
drugs and make active decisions about continuing 
to use them.[22] Among the various reasons for 
non‑compliance, affordability for the drugs, 
asymptomatic nature of  the disease,[14,15,23,24] and 
side‑effects of  drugs[14,16] have been commonly 
documented. The present study findings too were 
in agreement with the existing literature, with 
respect to reasons for non‑compliance.

The current study was designed to provide an 
insight into treatment adherence among patients 
with hypertension and diabetes. Though the study 
was able to identify factors contributing to lack of  
compliance, in terms of  patient‑related (disinterest), 
condition‑related (asymptomatic nature of  the 
disease), therapy‑related (cost of  drugs), and 
socio‑economic factors (affordability), in‑depth 
review of  non‑compliance was not done. The other 
limitation of  the study was that only patient’s 
response with respect to treatment adherence 
was taken and not the ideal pill count method 
for assessment. Feasibility constraints forced the 
researchers to adopt this method for assessment. 
The investigators believe the results reported by 
the subjects are not falsified, as modern medicine 
facilities are easily accessible to the people in the 
area. In addition, the Department of  Community 
Medicine provides primary health care at no cost 
to the patients, through RMCW homes. In these 
centers, medications are given to the patients on 
a weekly basis. Hence, they have to come the 
following week, if  they need medicines. In this 
regard, the clinic attendance is consistently good, 
week after week. This could be the contributing 
factor for the high level of  compliance in the 
present study.

High cost of  treatment was cited by the subjects 
as a deterring factor, indicating that in spite of  

medicines being provided to the patients, the 
complex nature of  the disease requires multiple 
drug combinations, some of  which patients 
will have to buy on their own. To summarize, 
although treatment compliance is good, from 
the perspective of  achieving desirable clinical 
outcomes, the negative effect of  therapeutic 
non‑compliance needs to be minimized and more 
detailed studies on factors influencing compliance 
need to be done to fill in the knowledge gap and 
contribute to formulating strategies for countering 
non‑compliance.

CONCLUSIONS
Compliance to hypertension and type 2 

diabetes mellitus treatment was found to be good 
in the current study. High cost of  treatment and 
asymptomatic nature of  the disease were the 
most common reasons cited for not taking regular 
medications. To address these issues, it may be 
recommended that health care professionals 
involved in the management of  hypertension and 
diabetes need to create greater awareness among 
their patients in order to foster better control of  the 
disease and improve health outcomes, while the 
pricing of  medications is beyond the control of  the 
treating physician.
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