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Abstract---This study aimed to investigate awareness of type 2 

diabetes and how sociodemographic factors influence diabetes 

knowledge in a rural population of Telangana, India. Systematic 

random sampling was used to gather study participants in 17 villages 
within the Rajanna sircilla district of Telangana, India. Data on 

diabetes knowledge was collected using a validated questionnaire. 

Knowledge score range was 0–8; a score of zero was designated as ‘low 

knowledge’, scores 1–4 as ‘moderate knowledge’, and scores 5–8 as 

‘good knowledge’. Associations between sociodemographic factors and 

composite diabetes knowledge score were assessed using a 
multinomial logistic GLLAMM model in Stata. Overall awareness of 

diabetes was low, with 66% of individuals having no knowledge of 

diabetes. Only 16% and 17% achieved a moderate and a good 

knowledge score, respectively. Achieving a moderate knowledge score 

was significantly positively associated with education, wealth and 
business ownership as a source of income. The low awareness of 

diabetes among participants of this study raises serious concerns for 

public health in India. 
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Introduction  

 

Type 2 diabetes mellitus (hereafter ‘diabetes’) is currently one of the fastest 

growing health emergencies in the world. The International Diabetes Federation 
reported that diabetes caused approximately four million deaths in 20191. India 

has experienced a large increase in non-communicable diseases in the past 

several decades 2, and now has the second greatest number of people with 

diabetes in the world at 77 million individuals 1. This number is expected to 

increase to over 101 million people with diabetes in the next 10 years 1. Broader 

societal processes such as urbanization and globalization, along with dietary 
changes and declining physical activity, have been primary drivers of the diabetes 
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epidemic in low- and middle-income countries such as China and India 3. Risk of 

developing diabetes is dependent on both modifiable factors (eg lack of physical 

activity and obesity) and non-modifiable factors (eg age and family history of 

diabetes) 4. Diabetes carries a large economic burden due to disability and death 

from several complications, including retinopathy, kidney failure, and heart 
disease, among others 5. The long-lasting pathology of disease complications can 

have severe impacts on individuals, families, communities, and healthcare 

systems.  

 

Many studies have shown that diabetes is an increasing concern in South India, 

and especially in the state of Telangana 2,5. Diabetes affects approximately 4.8 
million individuals in Telangana6, with a current age-standardized prevalence of 

10.8% 7. The increasing prevalence of diabetes in Telangana has been associated 

with increased waist-to–hip ratio, BMI, tobacco consumption, urban residency, 

decreased physical activity6, as well as male sex, age, obesity, scheduled castes, 

family history of diabetes4,6, alcohol intake, and hypertension8. The low awareness 
of diabetes and prediabetes in India has also been highlighted in several studies9. 

Low awareness can lead to high prevalence of undiagnosed diabetes, which is a 

serious public health concern; indeed, estimates suggest that approximately half 

of diabetes cases are undiagnosed in India10. It is therefore necessary to 

investigate both the level of awareness of, as well as factors associated with 

knowledge of, diabetes, to identify priority areas for targeting educational 
campaigns, public health surveillance, and diabetes screening. This is 

particularly true in rural and socioeconomically disadvantaged regions, where 

limited access to education and healthcare resources is a substantial barrier to 

health literacy and diabetes awareness10. Within this context, the primary 

objectives of this study were to assess the overall awareness of diabetes, and to 
determine associations between sociodemographic factors and diabetes knowledge 

in a rural population located in northern Telangana. With a high statewide 

prevalence of diabetes7, it is increasingly important to ensure relevant health 

education is targeted towards high-risk groups in Telangana to mitigate the 

ongoing diabetes epidemic. 

 
Methods 

 

Study design and data collection 
 

 
Data were collected as a component of a cross-sectional health study conducted 

in 17 villages in a rural region of Rajanna sircilla  District, Telangana 9. Previous 

publications using these data have identified and discussed other specific health 

outcomes from this study, including newly diagnosed diabetes9, overweight and 

obesity21, and anemia11; however, this analysis is the first conducted on diabetes 

awareness using this dataset. Specific sampling techniques, including a sample 
size calculation, as well as other data collection methods, are described in detail 

elsewhere9. In brief, the research team conducted systematic random sampling to 

recruit adult participants (≥19 years).  Following recruitment and informed 

consent, a survey was administered to participants by a trained researcher to 

collect information on demographics, occupation and livelihood characteristics, 
self-reported health, and household assets. Knowledge on diabetes was assessed 
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using a validated questionnaire developed by Mohan et al (2005), which consisted 

of five questions assessing awareness of diabetes, including symptoms, causes, 

and complications12. 

 
Definitions and explanations of variables 

 

Although all villages included in the study were rural by the definition as 

described by the Census of India, the rurality of each village was assessed as a 

predictor variable using a rurality index, adapted from Weinert and Boik13. The 

two variables incorporated into the rurality index were distance to the primary 
healthcare center (given half a positive weighted value), and the population size of 

each village (given a full negative weighted value). The results were standardized 

to a mean of zero and standard deviation of one, with a positive score indicating a 

more rural residence, and a negative score reflecting a less rural residence. Data 

on household assets and community facilities (such as toilet facilities and water 
pumps, if applicable) were collected to assess socioeconomic status. These data 

were collected using an adapted questionnaire from the second National Health 

and Family Survey, originally consisting of 29 questions to create a Standard of 

Living Index11. Those questions relevant to the study population were used, with a 

total of 13 weighted questions for a maximum score of 26. Weights of items such 

as type of housing, community or household water and toilet facilities, household 
possession of televisions/radios, and ownership of livestock, were developed by 

the International Institute of Population Sciences in India and based on a priori 

knowledge of the significance of each indicator in determining household 

socioeconomic status10. 

 
Additional demographic information was collected from each participant, 

including religion, caste, and sources of income in the previous year. Time per 

day spent watching TV and information on health-seeking behaviour (type and 

frequency of healthcare sought) were collected. Religion was assessed as a binary 

variable (Hindu or ‘other’), and caste was given the categories of low caste 

(scheduled tribes and caste), lower-middle caste (backwards castes, most 
backwards castes, other backwards castes), middle-upper caste (general 

category), and high caste (Brahmin caste). Data on occupation were collected by 

asking about sources of income within the last year, including local labour, 

agriculture, livestock, migrant work, merchant work, shop/small business, 

government schemes, or Mahatma Gandhi National Rural Employment Guarantee 
Act (MGRNEGA). For ease of interpretation, livelihood information was given the 

categories of local labour, farming (agriculture and/or livestock), migrant work, 

business (merchant and/or small business owner), and government funds 

(MGNREGA and/or other government schemes) and assessed as binary variables 

(‘yes’ or ‘no’ for each individual source of income). Time per day spent watching 

television was collapsed into four categories: less than 0.5 hours per day, between 
0.5 hours and 1 hour per day, more than 1 hour and up to 2 hours per day, or 

more than 2 hours per day. 

 

Age was categorized into four groups – 20–34, 35–49, 50–64, and ≥65 years – 

based on similar methods used by Shrivastava et al14 and Murugesan et al13. 
Type of health care typically accessed included government, private, natural (ie 

ayurvedic and/or other alternative medicines), and none, and each was assessed 
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as a binary variable. Frequency of healthcare visits was collapsed into three 

categories: once a month or more, less than once a month but more than once a 

year, and once a year or less. Information on school grade achieved was collected 

and had a range of 0–15, with anything greater than 12 indicating post-secondary 

education. For ease of interpretation, this variable had the categories of no 
schooling, primary education (grades 1–8), secondary education (grades 9–11), 

and graduate or post-secondary education (grades ≥12), based on similar methods 

used previously among Indian populations13,14. Knowledge on diabetes was 

collected using a validated questionnaire developed by Mohan et al (2005)15, and 

included questions about diabetes such as risk factors, complications, and 

prevention. The first question, ‘Do you know what diabetes is?’ acted as a 
screening question such that those who answered ‘no’ were automatically given a 

score of 0 and did not answer the remaining questions. For each response, 

weights were applied according to Mohan et al (2005) to calculate a composite 

knowledge score ranging from 0 to 815. 

 
Statistical analysis 

 

Data were cleaned using Microsoft Excel. All statistical analyses were conducted 

using Stata/IC v16.1 (StataCorp; http://www.stata.com). Due to zero inflation 

and heteroscedasticity of residuals, a linear regression model was not appropriate 

to model the composite knowledge score as a continuous variable. Therefore, 
diabetes knowledge had the categories of score of 0 (no knowledge), scores of 1–4 

(moderate knowledge), and scores of 5–8 (good knowledge) for all statistical 

models. Descriptive analyses were first conducted to establish the 

sociodemographic characteristics of the study population, overall diabetes 

knowledge scores, knowledge scores broken down by education level, and the 
proportion of the study population who answered questions correctly in the 

diabetes knowledge questionnaire. Following this, collinearity was tested by 

calculating the intraclass correlation coefficient. A coefficient higher than 0.8 was 

the cut-off point used to determine collinearity between variables. The linearity 

assumption was also tested against continuous predictor variables (such as age) 

and the log-likelihood of the outcome. Because the outcome variable contained 
three categories, a normal logistic regression could not be used to test linearity. 

Therefore, each predictor variable had to be tested against binary categories of the 

log-likelihood of the outcome (ie knowledge score in category 1 v 0, 2 v 0, and 1 v 

2) using logistic regression.  

 
To control for confounding bias, all individuals with self-reported diagnosed 

diabetes were omitted from the data analysis. All sociodemographic factors were 

then fit for univariable analysis with the outcome, using ‘no knowledge’ as the 

referent outcome category. These variables included age, sex, wealth index, 

education, religion, caste, methods of earning income, rural index, television 

exposure, and type and frequency of healthcare usually received. Only 
independent variables significant to a liberal p-value of 0.2 were short-listed for 

inclusion in the initial multivariable model. Following this, a manual backward 

elimination method was used to fit an adjusted multinomial regression model to 

assess associations between sociodemographic factors and knowledge score 

categories, with a knowledge score of zero as the referent. Due to clustering of the 
data by village, village was added to the model as a random effect variable. 
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Following the backward elimination process, each variable was removed 

independently from the full model and the partial model was then tested for 

significance (p<0.05), using likelihood-ratio tests and Wald tests. As each variable 

was removed from the model, it was simultaneously tested for confounding by 
determining if any coefficients of interest changed by 20% or more following 

exclusion. All plausible interactions were then generated and assessed for 

significance using a p-value of <0.05. No confounding was found to be present, 

and no interaction variables were statistically significant in the adjusted 

multinomial model. 

 
Ethics approval 

 

Upon arrival to the research site and prior to the recruitment process, researchers 

sought and received permission for the study from local authorities (panchayat 

councils, local police officials, and hospital medical staff). Informed verbal consent 
was obtained from all research participants prior to enrollment in the study. 

 

Results 

 

The response rate among the 812 recruited individuals was 92.7%, with 753 

individuals completing the diabetes knowledge survey (341 males and 412 
females). Descriptive characteristics of the study participants are presented in 

Table 1. The average age of participants was 47 years (standard deviation ± 14.7 

years). Over half of the population (59.1%) had no formal schooling, with only 

35.1% reporting full literacy (could read and write). Only about one-third of the 

population reported knowing about diabetes. More men reported having any 
knowledge of diabetes when compared to women (36.9% v 30.3%); however, this 

difference was not significant. Those who reported being aware of diabetes were 

invited to participate in the full diabetes knowledge survey. Full results of the 

diabetes knowledge questionnaire are reported in Table 2. 

 

Of those who reported awareness of diabetes, 62.6% answered ‘yes’ to the 
question, ‘Do you know if diabetes is increasing?’. About half of the participants 

who were aware of diabetes believed that it is preventable. In total, only 16.4% 

and 17.0% achieved moderate and good knowledge scores, respectively. Even 

among those with the highest level of education, 42.2% did not know what 

diabetes was. Literacy and education had high collinearity (intraclass correlation 
coefficient of 0.84), leading to the omission of literacy as a predictor variable. After 

individuals with self-reported diagnosed diabetes were removed, 705 individuals 

were included in statistical analyses. After assessing univariable analyses of each 

predictor variable, all variables were included for multivariable analysis except 

religion, television exposure, and migrant work as a source of income. The final 

multinomial regression model is presented in Table 3. Wealth, education, rurality, 
frequency of healthcare visits, ownership of a business, and government funds as 

a source of income were all associated with moderate and/or good knowledge of 

diabetes in the final model. Notably, education was strongly associated with a 

good knowledge score in the final model. Specifically, those who were in the 

highest education category (having graduated high school or who had higher post-
secondary education) were greater than 11 times more likely to have a good 

knowledge score over no knowledge, compared to those having no formal 
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education as the referent (relative risk ratio (RRR) 11.1, 95% confidence interval 

(CI) 4.4, 27.6). A gradual increase in RRRs for having a good knowledge score was 

seen with each increasing category of education – primary (grades 1–8), secondary 

(grades 9–11), and high-school graduate or post-secondary (grades ≥12), 

respectively (RRR=3.2, 8.4, 11.1); however, this increasing trend was not seen for 
having a moderate knowledge score (RRRs= 1.8, 3.2, 1.3). Having a good 

knowledge score was also positively associated with frequency of healthcare 

usage, meaning those with less frequent healthcare visits had a lower relative risk 

of having a good knowledge score. Rurality was negatively associated with any 

knowledge of diabetes, indicating that those participants living in more rural 

locations had lower awareness and knowledge of diabetes. 
 

Table 1 

Descriptive characteristics of a sample of individuals in rural Telangana 
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Table 2 

Questions correctly answered by a rural Telangana population from a diabetes 

knowledge survey 

 

 
 

Table 3 

Multinomial logistic regression model on diabetes knowledge score in a rural 

Telangana population 

 

 
 

Discussion 
 

This cross-sectional survey of adults residing in rural areas of Telangana showed 

poor knowledge of diabetes among the population. All participants – even 

subgroups with higher wealth and education – demonstrated a lack of knowledge 

of diabetes. Among those in the highest education category, over 40% had a 

knowledge score of zero, meaning they answered ‘no’ to the question, ‘Do you 
know what diabetes is?’. Such results indicate that, even among the most 

educated individuals in the study population, general knowledge of diabetes was 

low. Although these findings are consistent with other studies12,14,17, this rural 

region of Telangana demonstrated one of the lowest levels of knowledge in India 

reported to date, with 66% of participants being unaware of diabetes altogether. A 

study conducted by Shrivastava et al (2015) in another region of rural  Telangana 
assessed knowledge and self-care practices among patients with diabetes and 

showed that, even among those with diabetes, knowledge of the disease was poor. 
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Indeed, the study found that 49% of participants with diagnosed diabetes believed 

that diabetes was curable16. Another study conducted on a lower-middle class 

urban population in Chennai, the capital of the state of Tamil Nadu, showed that 

over 90% of the general population knew of diabetes13. Such findings suggest 

that diabetes awareness and knowledge may be better in urban regions, where 
information, messaging, and resources for diabetes may be more accessible. The 

association between higher wealth, education, and lower rurality and diabetes 

knowledge is consistent with other studies in India12,13,17, and other low- and 

middle-income countries, including Jordan18, Bangladesh19, Southeast Ethiopia20, 

Oman21, and Pakistan21. 

 
An intriguing result was the association between source of income and knowledge 

score. Individuals working as a merchant or shop owner were more 

knowledgeable about diabetes, perhaps due to increased income and 

socioeconomic status, allowing for more exposure and access to accurate health 

information when compared to farmers or labourers. Individuals of higher 
socioeconomic status may also be at increased risk of cardiometabolic diseases 

such as diabetes, perhaps increasing the likelihood that a healthcare professional 

might educate them on such topics, or that they access information from peers of 

similar social status and diabetes risk22. Several studies highlight understandings 

and perceptions of diabetes among Indian populations that occasionally conflict 

with biomedical models. For example, a common perception in India is that 
consuming excess sugar is a primary cause of diabetes14,16,17. Additionally, 

‘tension’ or mental stress are often also cited as direct causes of diabetes14,17. 

Such patterns are consistent with the present study, as the most common 

perceived risk factor of diabetes was consuming sweets (16.5% of the study 

population). Mental stress was also reported as a risk factor by 5% of those who 
knew of diabetes, the same proportion who reported obesity as a risk factor. This 

exemplifies how cultural and local understandings of health and disease (such as 

‘tension’) may influence perceptions of diabetes causation14. Evidence also 

indicates that, for many individuals in South Asia, family and friends are a main 

source of information on diabetes23. Reliance on social networks for health 

information further perpetuates localized understandings of diabetes, grounded in 
experiences of individuals rather than information from health authorities. 

 

The low number of individuals in this study who reported obesity as a risk factor 

to diabetes (1.7% of the total population) is particularly concerning, considering 

obesity is one of the strongest predictors of type 2 diabetes4,8-10. Such findings 
correspond with a similar study investigating diabetes knowledge in a rural north-

eastern Indian population, which found that only 40% of those who were 

overweight knew they had an increased risk of diabetes15. Sociocultural 

constructs regarding what is ‘healthy’ and ‘unhealthy’ may perpetuate this 

perception; indeed, some studies suggest that overweight and obesity are 

perceived as ‘healthy’ in subpopulations in rural India, especially among low 
socioeconomic status individuals, because overweight can be a sign of wealth and 

food security24. 
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The fragmented healthcare system in India, along with poor investments in public 

health initiatives and health education, limit access to reputable and relevant 

information regarding health and disease, especially for rural populations. 

Despite the greater expense, private health care is often perceived as superior to 
public health care for major health problems such as diabetes25. Regardless, 

both public and private healthcare facilities often face resource constraints that 

limit their ability to disseminate information regarding diabetes. Further, poverty 

and social inequities act as barriers to accessing health care in rural India. 

Healthcare centres are often located in urban cities (thus requiring 

transportation), are focused on tertiary care, and only affordable to the urban 
affluent, with rural poor individuals being faced with limited healthcare 

options22. Many individuals in rural areas face financial hardships and use their 

income to sustain daily living, often avoiding healthcare services unless for life-

threatening conditions21. 

 
India is currently grappling with an epidemiological transition that is driving an 

increasing burden of non-communicable diseases such as diabetes25. So far, 

diabetes prevention efforts have been woefully unsatisfactory in India, especially 

in rural areas21,22. It is therefore crucial and timely to improve efforts and 

allocate resources to alleviate the burden of diabetes. The associations of 

sociodemographic factors with diabetes knowledge in this study highlight priority 
areas for targeting initial public health efforts in Tamil Nadu. Specifically, efforts 

should emphasize the dissemination of accurate knowledge of diabetes signs, 

symptoms, prevention, and treatment to rural and isolated regions where 

populations lack access to formal education and seldomly interact with 

healthcare systems. Importantly, improved knowledge on diabetes has been 
associated with positive attitudes and better self-care practices towards diabetes 

treatment and prevention16,22.  

 

Conclusion 

 

The present study contributes to the large body of research regarding diabetes 
knowledge in India and South Asia. Specifically, this study sought to investigate 

the overall knowledge of diabetes in a rural population, as well as to examine the 

influence of different sociodemographic factors on knowledge of diabetes. Overall, 

this study highlighted the low levels of knowledge regarding diabetes in this rural 

population in Telangana. Positive associations were identified between knowledge 
score and wealth, education and business ownership as sources of income, as 

well as frequency of health care received. Increasing rurality was negatively 

associated with knowledge score. Given the high prevalence of diabetes as well as 

prediabetes in this specific rural population9, as well as in the Telangana state in 

general7, this lack of general knowledge presents a major public health concern. 

Findings on the sociodemographic factors associated with knowledge of diabetes 
underscore the need for targeted education programming that aims to improve 

health literacy and diabetes awareness among those of lower socioeconomic 

status who lack formal education and reside in isolated and rural regions. 
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