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Introduction
Diabetes mellitus (DM) is a major emerging challenge for public 

health not only for developed nations but also for Low-Middle Income 
countries (LMIC) like India [1,2]. Worldwide about 170 million people 
are living with diabetes; further, researchers have predicted a 65% rise 
in the prevalence of diabetes owing to the population growth rate, age 
structure, urbanization, unfavorably modification of dietary habits and 
lifestyles, economic and health transition of the country [3]. According 
to the recent projections of World Health Organization (WHO), India 
already leads the world with the largest number of diabetic subjects 
(nearly 40 million) and it is predicted that this number would reach 
almost 80 million by the year 2030 [4]. As India is the “Diabetic Capital” 
and majority of the people with diabetes in are within the productive 
age range of 45–64 years [1,5]. 

Studies in India estimate that, for a low-income Indian family 
with an adult with diabetes, as much as 25% of family income may be 
devoted to diabetes care. Intangible costs (pain, anxiety, inconvenience 
and generally lower quality of life etc.) also have great impact on the 
lives of patients and their families and are the most difficult to quantify 
[6,7]. The reasons for the increase in the prevalence of diabetes 
mellitus in developing countries may include unhealthy lifestyle, rapid 
westernization, poor knowledge, negative attitude and poor practices 
towards DM among the general population [8,9]. There exists a large 
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Background: Diabetes mellitus (DM) is recognized as an important cause of premature death and disability globally. In India, about 50.9 million people suffer from 
diabetes and this figure is likely to go upto 80 million by 2025, making it the “Diabetic Capital” of the world. Evidences signposts that appropriate health education 
program could improve the knowledge of diabetic patients and change their attitude. Therefore, this study aims to document the baseline knowledge about diabetes; 
followed which an intervention and change in knowledge level among Type-2 diabetes patients in Gujarat, India. 

Methods: This is a multi-centric prospective study with a phase of intervention among the diabetic patients in three diverse districts Mehsana (Rural), Chota Udaipur 
(Tribal), Ahmedabad (Urban) of Gujarat, India. A pre-tested pilot validated questionnaire in vernacular language has been administered to 713 and 577 Type-2 
diabetic patients in baseline and endline respectively. Data on knowledge about diabetes causes, symptoms, complications, management practices were collected. Data 
were entered and monitored in Epi Info 7 and analyzed by IBM SPSS 20 software.

Result: Baseline knowledge about diabetes causes, symptoms and complications found to be poor in this study. Change in knowledge and  improved practices were 
revealed in endline survey because of an appropriate intervention program. 

Conclusion: This study found that the knowledge and practices about management of diabetes could be changed with suitable designed community based intervention 
programs. 

gap between the knowledge, attitude and practice towards diabetes 
among diabetic patients [10,11]. Knowledge about diabetes mellitus, 
appropriate attitude and practices are vital to reduce the prevalence 
and morbidity associated with DM. However, very few studies focused 
on this area and there is also lack of data on knowledge & practices 
among Indian diabetic patients. [12]. Recent surveys indicate that 
diabetes now affects a staggering 10-16% of urban population and (5-
8%) of rural population in India [13,14]. There is very little data on the 
level of awareness about diabetes in developing countries like India. 

Despite differences in individual needs to cope with diabetes, there 
is general agreement for the necessity of supportive programs for 
patient self-management. While traditional programs were didactic 
models with the goal of improving patients’ knowledge of their disease, 
current models focus on behavioral approaches aimed at providing 
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patients with the skills and strategies required to promote and change 
their behavior [15]. Evidences indicates that a proper education and 
awareness program can change the attitude of the public regarding 
diabetes, as a large gap between knowledge and attitude among the 
diabetes patients was found and proper knowledge regarding various 
aspects of health education program can improve the knowledge of 
patients and change their attitude [5]. 

Our initial aim was to assess baseline levels of knowledge, attitudes, 
and some aspects of self-management of diabetes care in a representative 
sample of urban, tribal, rural population with Type 2 diabetes in 
Gujarat. Then we used the baseline results to help develop a culturally 
appropriate (competent) educational intervention programme for 
these groups. We then investigated whether this intervention could 
produce an improvement, and finally whether any improvement was 
greater than background changes in knowledge or not.

Methods
Study type

This is a multi-centric prospective study with a phase of intervention 
among the diabetic patients in general community. This study has three 
phases i.e. baseline to gather knowledge about DM among diabetes 
patients, followed by an appropriate intervention and finally endline to 
document the changes in knowledge. 

Study setting 

This study has been conducted in three diverse districts (Mehsana, 
Chota Udaipur, Ahmedabad) of Gujarat, India. Gujarat is the western 
state of the India, bordered states by Madhya Pradesh to the east, 
Maharashtra to the south and Rajasthan to the north and Arabian Sea 
& Sindh province of Pakistan to the west. Gujarat is one of the most 
industrialized states of India with 66.3 million populations in year 2016. 
It includes 33 districts and population is distributed in urban, rural 
and tribal areas. As per census data 2011, Mehsana district population 
has been increased 2,027,727 Crore [16]. Ahmedabad is the leading 
district of state in terms of population and holding largest population 
7,208,200 Crore and Chota Udaipur district includes 1,071,831 Crore 
population [17,18].

Study sample

Though the study by design is a prospective study, the baseline & 
endline sampling was done based on population proportion to sample 
size. The sample subjects were selected by systematic random sampling 
technique from known cases of diabetes in study areas. The sample size 
for baseline was 713 and 577 for the endline. Assuming each of the 
PHC as a cluster, the house to house survey was conducted in PHC 
village till, known cases of diabetes are identified in each PHC Village 
(Mehsana District has 52 PHC, Chota Udaipur has 16 PHCs and 
Ahmedabad has 10 UHCs under the study). 

Study data collection method

Written consent was obtained from the respondents after 
explaining the purpose of the study and reassuring him/her about the 
strict confidentiality of any obtained information and the study results 
would be used only for the research purpose without disclosing his/her 
names. Structured questionnaire tool was used for data collection in 
respective study areas. Tools were developed in English and translated 
into local Gujarati language. Tools were targeted for obtaining 
household information, measuring KAP among diabetic population. 
Data collection done by trained social worker students and questioners 

were introduced them by technical training and mock interviews. 
Time taken for each respondent to complete detail questioner range 
was between 15-20 minutes. Baseline was conducted during June 2013 
and Endline during December 2014. The middle period was the time 
for intervention activities to improve knowledge & practices about 
diabetes. 

Ethics

The Study has obtained ethical clearance by Institutional Ethical 
Committee (IEC) of the Indian Institute of the Public Health 
Gandhinagar (IIPHG). 

Study data variables

Data collection were done by pre-constructed and pre-tested 
questioner that was covered as follows, 

-	 Personal and socio-economic data (Name, sex, age, Address, 
marital status, education, occupation and type of physical activity. 
Information also obtained about total number of family members, 
religion, caste, source of drinking water, type of toilet facility and 
monthly total family income). 

-	 Closed ended questions were asked about knowledge and 
practices of diabetes management and care. That was detail focused 
on to determine knowledge regarding symptoms, complications, 
treatments and prevention methods of diabetes mellitus.

-	 Practices towards regular exercise, diet, medication and 
health care accessibility for diabetes care.

-	 Structured questioners were also tried to include, addiction 
habits among respondents and details information about laboratory 
test for diabetes management.

Intervention phase

This study has an intervention at two important levels. Initially 
health system level intervention such as Continuous Training Program 
to healthcare professionals such as Medical officers, Paramedical staffs, 
Educational materials such as posters, banners, pamphlets, diabetes card 
provided at each healthcare facility including handholding activities on 
Glucometer and Skype for ease of consultation. At community level 
interventions were done such as street play, community workshops, 
health camps, various vernacular IEC materials regarding diabetes 
prevention & early management. During these phase there was a great 
advocacy done with Government, which has been published elsewhere 
[19].

Data analysis

Data were entered and monitored in Epi Info 7 and analyzed by 
IBM SPSS 20 software. Descriptive statistics were done for continuous 
variables in the form of mean and standard deviation, whereas 
proportions for categorical variables. The level of significance was 
considered with p<0.05. 

Results and discussion
The mean age of all respondents were 58.3 ± 11.8 years, with 

a minute difference in baseline to endline 58.4 ± 11.8, 58.2 ± 11.7 
respectively. There were 60.9% males and half of them were belongs to 
back ward caste. It has been observed that about one-fourth of study 
sample have the habit of tobacco consumption, whereas only 3.3% 
found to be consuming alcohol. About 46.5% populations have an 
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associated problem of hypertension along with diabetes. The details of 
socio-demographic characteristics have been shown in Table 1.

Knowledge about diabetes such as its causes, complications and 
prevention strategies among diabetic patients from the surveyed 
community varies from baseline to endline. Samples of baseline study 
were having diabetes with mean 74.1 ± 77.1 months whereas in endline 
study the mean was 60.7 ± 70.5 months. The various dimensions of 
knowledge level about diabetes causes and its prevention have been 
shown in Table 2 with the baseline & endline comparison. It has 
been observed that the knowledge level changed in endline survey 
as compared to baseline significantly, especially in the prevention 
of diabetes. Similarly, Table 3 indicates about the practices about 

diabetes management and its differences during baseline to endline. 
Intervention indicates some change in the treatment practices, 
frequency of investigation carried out, depended on allopathic drugs 
and regularity of physical activity. 

In the present study, we have sought to determine the awareness 
level of urban, rural and tribal diabetic patients about the disease. 
The strategy of this study was to understand either the intervention 
was effective for improving the basic knowledge of diabetes mellitus, 
its causes, symptoms, complications, management, treatment and 
practices to their own diabetic management. The previous studies from 
various settings throughout India indicate that the knowledge level 
varies from region to region [20-23]. But the specialty of this study 

Characteristics Variables Baselinec (n=713)% Endlined (n=577)% Total (N=1290) % p-Value
Gender Male 456 (64) 330 (57.2) 786 (60.9) 0.014*

Female 257 (36) 247 (42.8) 504 (39.1)  
Religion Hindu 676 (94.8) 534 (92.5) 1210 (93.8) 0.104

Non-Hindu 37 (5.2) 43 (7.5) 80 (6.2)  
Caste ST/SC 86 (12.1) 89 (15.4) 175 (13.6) 0.063

OBC 223 (31.3) 196 (34) 419 (32.5)  
General 404 (56.7) 292 (50.6) 696 (54)  

Tobacco consumption Yes 197 (27.6) 142 (24.6) 339 (26.3) 0.227
No 516 (72.4) 435 (75.4) 951 (73.3)  

Alcohol consumption
 

Yes 19 (2.7) 23 (4) 42 (3.3) 0.208
No 694 (97.3) 554 (96) 1248 (96.7)  

Regular Physical Activity Yes 314 (44) 276 (47.8) 590 (45.7) 0.178
No 399 (56) 301 (52.2) 700 (54.3)  

Type of Physical Activity
 

Hard work 151 (21.2) 78 (13.5) 229 (17.8)  0.001**
 Moderate work 300 (42.1) 247 (42.8) 547 (42.4)

Light Work 262 (36.7) 252 (43.7) 514 (39.8)
BP problem
 

Yes 339 (47.5) 261 (52.2) 600 (46.5) 0.432
No 374 (52.5) 316 (54.8) 690 (53.5)  

aType-2 Diabetes Cases recruited in the Interventional study from community, bThree Study districts i.e. Mehsana (Rural), Chota Udaipur (Tribal), Ahmedabad (Urban) in Gujarat State, 
cBaseline conducted in the year 2013, dEndline conducted in the year 2014.

Table 1. Socio-demographic Characteristics of Diabetes patientsa in three districtsb of Gujarat (N=1290).

Knowledge Category Knowledge Label Baselinec (n=713)% Endlined (n=577)% p-Value
Causes Hormones 13 (1.8) 14 (2.7) 0.332

Obesity 83 (11.6) 55 (9.5) 0.24
Hereditary 177 (24.8) 109 (18.9) 0.013*
Sweet foods 368 (51.6) 327 (56.7) 0.072
Don't know 200 (28.1) 139 (24.1) 0.112
Other 103 (14.4) 86 (14.9) 0.874

Complications
 
 
 
 
 

Eye 270 (37.9) 269 (46.6) 0.002**
Heart 140 (19.6) 86 (14.9) 0.027*
Kidney 141 (19.8) 81 (14) 0.007*
BP problem 219 (30.7) 120 (20.8) 0.000***
Diabetic Foot 94 (13.2) 88 (15.3) 0.297
Don't know 189 (26.5) 131 (22.7) 0.12
Other 195 (27.3) 88 (15.3) 0.000***

Prevention

 
  

By maintaining Weight 356 (49.9) 325 (56.3) 0.025*
By stopping Tobacco/Smoke 217 (30.4) 160 (27.7) 0.296
By regular food 449 (63) 428 (74.2) 0.000***
Avoid sweet food 645 (90.5) 424 (73.5) 0.000***
Avoid Fatty food 338 (47.4) 150 (26) 0.000***
Avoid fasting 26 (3.6) 28 (4.9) 0.328
Don't know 37 (5.2) 1 (0.2) 0.000***
Other 137 (19.2) 15 (2.6) 0.000***

aType-2 Diabetes Cases recruited in the Interventional study from community, bThree Study districts i.e. Mehsana (Rural), Chota Udaipur (Tribal), Ahmedabad (Urban) in Gujarat State, 
cBaseline conducted in the year 2013, dEndline conducted in the year 2014.

Table 2. Knowledge level about Diabetes among Diabetic patientsa with its interventions in three districtsb of Gujarat, India.
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is to document the change in knowledge level among diabetic cases 
with Behavior Change Communication (BCC) intervention. Even 
the changes in practices have been documented with the change of 
knowledge. 

The strength of this study is unique in its design. Change in 
knowledge to practices and its documentation with community based 
intervention could reveal the mirror image of the prevention strategies 
of diabetes. In other word, this study covers diverse population such as 
rural, urban and tribal which is rare of its kind. However, the findings 
of this study could not be replicated to the global scenario, as the 
intervention has been planned to the regional perspective and might 
not be appropriate for the global picture.

Conclusions
This study found that the knowledge and practices about 

management of diabetes could be changed with suitable designed 
community based intervention programs. The background knowledge 
such as causes, symptoms, complications about type-2 diabetes found 
to be significantly changed during endline evaluation from baseline. 
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