
 www.ijcmr.com

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 50.43 | Volume 3 | Issue 3 | March 2016

925

Study of Risk Factors and Compliance in Patients Attending NCD 
clinic at CHC, Gandhinagar, Bhopal
Madhav Bansal1, Sushil Dalal2, Sumit Bharadwaj1, Anand Rajput3

ORIGINAL RESEARCH

ABSTRACT

Introduction: Non Communicable diseases (NCDs) are the 
leading causes of death globally, killing more people each 
year than all other causes combined. There is an utmost need 
for Non communicable disease control measures in every cor-
ner of the country in view of high and increasing prevalence 
of NCDs in all strata of society. In view of this need an NCD 
clinic was started by the Department of Community medicine 
at CHC Gandhinagar where patients with CAD, hypertension 
and diabetes are registered. They are given appropriate drug 
treatment and advise on prevention and management of their 
disease and risk factors. Objectives of the research were to 
study the self reported compliance of patients to treatment, 
diet and lifestyle habits before and 6 months after registration 
at the clinic and to study the risk factors of NCDs among the 
registered patients. 
Material and Methods: Study variables were recorded form 
the predesigned proforma already used at the NCD clinic for 
recording history, physical examination, risk factors and fol-
low up. 
Results: Nearly all patients were from poor socio-econom-
ic background and were mostly illiterate. 2/3rd were females. 
The compliance to treatment prior to registration was very 
poor with unhealthy diet and lifestyle which significantly im-
proved after frequent follow up. 68.9% had high BMI, 63.8% 
had high waist circumference, 39.6% used tobacco. There was 
17.3% increase in salad intake and 14.6% decrease in Tobac-
co use. Both BMI and waist circumference were correlating 
without any significance difference in hypertensive as well as 
diabetics. 25 ( (21.5%) were found to have clinically evident 
CAD. 
Conclusion: The NCD clinic drastically improved treatment 
compliance and brought about a favourable change in the diet 
and lifestyle of the patients. NCD clinics should be establish 
at the PHC level all over the country
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INTRODUCTION
Non Communicable diseases (NCDs) have become an impor-
tant cause of morbidity and mortality worldwide. The mor-
tality due to NCDs has become higher than all other causes 
taken together.1 In 2008, almost two-third of the deaths in the 
world were due to NCDs which mainly includes cardiovas-
cular diseases, diabetes, cancers and chronic lung diseases.1 
Developing countries account for 80% of these deaths2 
NCDs particularly cardiovascular diseases (CVDs) are 
occurring at a younger age because of rapid urbanization. 
Consequently they disrupt the families socially as well as 
financially. They increase the health care cost and cause a 
huge socio-economic burden to the entire nation because 
treatment of these diseases is costly. NCDs are affecting all 
strata of society including the middle class and underpriv-

ileged section which form the majority of the population. 
They have less understanding and knowledge of the meas-
ures to prevent them. They are more exposed to the use of 
tobacco and use of protective foods like fruits, vegetables 
and dry fruits (nuts) is lower among them. They are not able 
to afford the cost of treatment of CVDs and consequently 
have a higher mortality at a relatively younger age compared 
to well to do section of the society. Many families in India 
go below poverty line because of health care cost. NCDs 
have been projected to cause a loss of 237 billion to India 
during 2005 to 2015.3 Several studies conducted in different 
parts of the country have shown high prevalence of diabetes, 
hypertension, obesity and CVDs.4-8 NCDs cause premature 
deaths, exacerbate poverty and adversely affect the national 
economy.9-10

All age groups and all regions are affected by NCDs. NCDs 
are often associated with older age groups, but evidence 
shows that more than 9 million of all deaths attributed to 
non communicable diseases (NCDs) occur before the age of 
60.1 Of these "premature" deaths, 90% occurred in low- and 
middle-income countries. Children, adults and the elderly 
are all vulnerable to the risk factors that contribute to non 
communicable diseases, whether from unhealthy diets, phys-
ical inactivity, exposure to tobacco smoke or the effects of 
the harmful use of alcohol.
There is an utmost need for Non communicable disease con-
trol measures in every corner of the country in view of high 
and increasing prevalence of NCDs in all strata of society. 
Ideally NCD prevention and control programmes must be 
implemented through primary health care.11 NCD clinics if 
started at all levels of health care system particularly at pri-
mary health centres and community health centres can cater 
to the unmet need of underprivileged sections of the socie-
ty for the prevention and management of NCDs. In view of 
this need for prevention and management of non communi-
cable diseases particularly coronary artery disease, diabetes 
and hypertension (which are common and life threatening) 
at the primary health care level with limited resources, an 
NCD clinic was started by the Department of Communi-
ty medicine at CHC Gandhinagar which is also the Rural 
Health and Training centre of Chirayu Medical College. 
The patients with CAD, hypertension and diabetes are reg-
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istered at the clinic. They are given appropriate drug treat-
ment and counseled regarding prevention and management 
of their disease and their risk factors. This acts as a primary 
as well as secondary level of prevention. Patients requiring 
investigations and tertiary level management are referred  
appropriately.
This research paper studies the demographic profile and be-
havioural factors of the patients attending the clinic. Based 
on the favourable response of this clinic, this research study 
is expected to encourage the development of such clinics in 
other parts of the country. 
Aim and Objectives of the research were to study the self 
reported compliance of patients to treatment prior to regis-
tration at the clinic and the reasons for non compliance, to 
study the risk factors of NCDs among the registered patients 
and to study the self reported compliance to treatment, diet 
and lifestyle changes as advised at the clinic after 6 months 
of registration.

MATERIAL AND METHODS
A Observational study was conducted from15th January to 
14th February 2015 in Department of Community Medicine 
at its Rural health and Training Centre, Gandhinagar. All the 
patients registered at the NCD clinic run by the Department 
of Community Medicine at its Rural health and Training 
Centre, Gandhinagar were included in the study.
Individuals with diabetes, hypertension and/or history typi-
cal of angina are registered at the clinic. Patients with known 
Coronary artery disease are also registered. Patients with 
other non communicable diseases like low back pain, knee 
osteoarthritis, depression etc were not registered but they 
were given symptomatic treatment and were advised and ex-
plained appropriate neck/back exercises (using charts). They 
were also referred to a higher centre if required. 
Ethical clearance: The study is based on the records of 
NCD clinic run by the department. The data retrieval did not 
involve any personal identifier. Confidentiality of the records 
was strictly maintained. Ethical clearance was obtained from 
the institutional ethical committee.
Data Collection: NCD clinic had a pre-designed proforma 
on which all the information of the patient was recorded. 
Clinical history, physical examination of the patient and 
treatment given was recorded in the proforma. It also con-
tained information on the risk factors of NCDs including an-
thropometric measures. Advise given was also recorded on 
the proforma. On follow up follow up sheets were attached 
to the proforma. The self reported compliance was evaluated 
from the follow up sheets. 
BMI categories used for classification of risk of individ-
uals

Normal   - < 23 kg/m2

Increased Risk  - 23-27.5 kg/m2

High Risk  - > 27.5 kg/m2

According to the WHO expert consultation on BMI in Asian 
populations12, which met in Singapore from July 8–11, 2002, 
the purpose of a BMI cut-off point is to identify, within each 
population, the proportion of people with a high risk of an 
undesirable health state that warrants a public health or clin-

ical intervention. On the basis of the available data in Asia, 
the WHO expert consultation concluded that Asians gener-
ally have a higher percentage of body fat than white people 
of the same age, sex, and BMI. It It has been seen that Asian 
people have higher risk of type 2 diabetes and cardiovascular 
diseases even below the existing WHO BMI cut-off point of 
25 kg/m2 compared to their western counterparts. For Asians 
therefore public health action is required at lower BMI i.e 23 
kg/m2 Therefore, according to the WHO expert consultation 
individual is at increased risk if BMI is greater than 23 kg/
m2 and at high risk if BMI is greater than 27.5 kg/m2 The 
suggested categories as per the WHO expert consultation are 
as follows: less than 18·5 kg/m2 underweight; 18·5–23 kg/m2 
increasing but acceptable risk; 23–27·5 kg/m2 increased risk; 
and 27·5 kg/m2 or higher high risk12

STATISTICAL ANALYSIS
The data from the OPD cards was recorded in the MS excel 
sheet and the required tabulation and analysis was done. 

RESULTS
The NCD clinic runs in RHTC of Chirayu Medical college. 
This RHTC is functioning as part of a government CHC 
where medicines are available free of cost. The patients vis-
iting the centre are from poor socio-economic background. 
Proportion of female patients is higher at the centre including 
the NCD clinic. As per the prevailing social scenario major-
ity of these females are probably the neglected members of 
the family who in case of any illness are left with no options 
other than to visit a government centre where they can avail 
free consultation and medicines. 

Education and Occupation
75% patients were illiterate, the proportion being higher in 
females. As far as occupation is concerned most of the fe-
males which constituted three-fourth of the study population 
were housewives. Others were in a variety of occupations 
without any predominance in any particular occupation.

Tobacco chewing/Smoking
Out of 31 male patients 22 (71%) were using tobacco. This 
figure was 24 (28%) among 85 females. Taken together 
(male and female combined) 39.6% used tobacco in some or 
the other form. Nearly three-fourth of the patients were fe-
males who have lower rate of tobacco use in general. There-
fore the combined proportion of patients with tobacco use 
would have been otherwise higher if both sexes had equal 
representation in the study population.

Risk factors in CAD/Angina patients
All patients with CAD had one or more of the major risk 
factors. There was not a single patient who did not have any 
of the risk factor. Among the 25 patients with CAD 16 (64%) 
had BMI > 23, 15 (60%) were diabetic, 14 (56%) were hy-
pertensive and 9 (36%) were using tobacco in some or the 
other form. 
Stress was the most common risk factor being present in 20 
(80%) patients. Stress was assessed based on the patient’s 
perception. It was correlated with socioeconomic problems 
like poverty, unemployment, lack of support from children/
husband, loss of family member, poor interpersonal relations 
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within the family etc. It was not based on a structured ques-
tionnaire/tool.

Compliance to treatment
Before Registration: Compliance was poor in all patients. 
Patinets were coming irregularly and often coming when 
they had some health problem related to or unrelated to 
NCDs.
Reasons for non compliance: In majority of the cases rea-
son for non compliance was lack of awareness of the pa-
tients about the importance of regular treatment. They were 
not aware about the complications of diabetes and hyperten-
sion. Other reasons were related to the services of the health 
facility like lack of attention by the doctors, non availability 
of drugs etc. Patients were given drugs for a short duration 
for NCDs which need lifelong treatment because of which 
frequent visits were required to take the drugs. 
After Registration: 71 (61.2%) were regularly ( At least 
once in 15 days) coming for follow up and were regularly 
taking treatment. 
Though awareness or increase in knowledge is not evaluated 
in the study, during the consultation and discussion with pa-
tient by the treating physician it was seen that there was rise 
in awareness among patients about the long term complica-
tions of diabetes, hypertension and unhealthy diet and addic-
tions. There was also rise in awareness about the importance 
of regular treatment and measures to control and prevent the 
complications.

DISCUSSION
Coronary artery disease is largely subclinical until late stag-
es. Consequently there is underreporting of CAD in all ob-
servational studies. The true proportion of CAD cases in the 
study population is bound to be higher. Therefore the pro-
portion of CAD/angina (Table 1) in this study should not be 
taken as the true proportion of CAD in the study subjects.
ECG has low sensitivity and specificity for detecting CAD. 
In a study conducted in Kermen, Iran to access the diagnostic 
performance of ECG in detecting significant CAD sensitiv-
ity of ECG for CAD diagnosis ranged between 25.8% and 
37.3% and its specificity ranged from 79.0% to 79.9%13

Almost two-third of the patients had anthropometric meas-
ures beyond the normal range. 68.9% had high BMI (Table 
2), 63.8% had high waist circumference (Table 3) amounting 
to increased or high risk.
Most previous studies have used a cut off 25 kg/m2 for BMI. 
In a study conducted in adult population in western India 19% 
of men and 30% of women were overweight (BMI≥25kg/
m2).14 In the NCD risk factor survey conducted by ICMR in 
2007-08, 20% respondents in the age group of 15-64 years 
in urban Madhya Pradesh had high BMI (25 kg/m2).15 The 
mean waist circumference in the same study was 74 cms and 
67 cms for males and females respectively15

In contrast to general population above patients with CAD 
have higher odds of having high BMI and waist circumfer-
ence as was seen in a study conducted at AFMC, Pune.16 The 
Framingham heart study consistently showed that obesity 
is associated with increased risk of cardiovascular diseas-
es (CVDs).17 Much higher proportion of patients have high 

BMI and waist circumference in the present study because 
these patients are high risk groups who already have the con-
sequences of high BMI. 
BMI and waist circumference were both higher than normal 
in nearly similar proportion (59-65%) in hypertension and 
as well as diabetes (Table 4). In other words both BMI and 
waist circumference were correlating without any signifi-
cance difference in hypertensive as well as diabetics in the 
this study. 
Researchers from the Medical Research Council (MRC) Ep-
idemiology Unit, UK, reported in PLoS Medicine that waist 
circumference is strongly associated with type 2 diabetes ir-
respective of BMI. In a meta-analysis based on published 
studies from 1966 to 2004 BMI and waist circumference 
showed similar correlation with diabetes18

Many patients who were coming for regular follow up 
showed good compliance to advice on diet and tobacco ces-

NCD Male  
 (n=31) (%)

Female 
(n=85) (%)

Total 
(n=116) (%)

Hypertension 19 (61.3) 58 (68.2) 77 (66.4)
Diabetes 17 (54.8) 45 (52.9) 72 (62.1)
CAD/Angina* 3 (9.6) 22 (25.8) 25 (21.5)
* Based on old reports/ECG/history of classical angina

Table-1: NCDs registered at the clinic

BMI* Male Female Total
Normal (< 23 kg/m2) 16 20 36
Increased Risk (23-
27.5)

11 43 54

High Risk (> 27.5) 4 22 26
* According to the WHO expert consultation on BMI in Asian 
populations12

Table-2: Body Mass Index of the patients

Male Female Total
Normal (< 80 cms for 
women and < 90 cms 
for men)

20 22 42

Increased 11 63 74
31 85 116

Table-3: Waist Circumference of patients

BMI > 23.5 
(%)

Waist cir-
cumference > 
normal for sex 

(%)
Diabetes (n=72) 44 (61.1) 47 (65.3)
Hypertension (n=77) 46 (59.7) 48 (62.3)
Table-4: Comparison of BMI and waist circumference in Hy-

pertensives and Diabetics

Before 
Registration 

(%)

After 6 
months of 

registration 
(%)

Taking salad 3 (2.5) 23 (19.8)
Smoking/tobacco chewing 46 (39.6) 29 (25)
Table-5: Compliance to advice on diet and tobacco cessation
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sation. Many brought about a change in their diet and to-
bacco use with 17.3% increase in individuals who started 
taking salad and 14.6% decrease in Tobacco use (Table 5). 
Even though many patients did not quit smoking and tobacco 
chewing, the frequency was reduced in all patients who were 
regularly coming for follow up. However, Patients who are 
regularly coming for follow up are different from patients 
who are not coming regularly and are more likely to comply 
with the diet and lifestyle advise. Main reason for poor com-
pliance encountered during interaction with patients in the 
OPD was lack of information about the need and importance 
of regular treatment and diet and lifestyle modification. Oth-
er reasons were long waiting time, lack of interest of physi-
cians in treating NCDs and non availability of drugs. Lack 
of information was also cited as one of the main reasons for 
non adherence to diet and lifestyle modification in type 2 
diabetic patients attending diabetes clinic in a public health 
facility in Botswana.19

CONCLUSION
There was a good response to the NCD clinic. After reg-
istration at the clinic many patients (61.2%) started taking 
treatment regularly. The risk factors among the patients were 
very common. There was not a single patient without any 
risk factor. Regular advise by the treating physician at the 
NCD clinic can bring about a desirable change in the com-
pliance to drugs, diet and lifestyle changes in the population 
attending the clinic.
Such NCD clinics are therefore likely to have a great impact 
on the control and progression of NCDs in the long run if 
a large proportion of the population particularly the under-
privileged section of the society is covered by these clinics. 
This will bring down the socio-economic burden of NCDs. 
In view of the increasing prevalence of NCDs more so at a 
younger age, NCD clinics at every health facility is the need 
of the hour. They will fulfill the unmet need of the underpriv-
ileged section of the society for prevention and management 
of NCDs.
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