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Abstract: 
Background: The burden of non-communicable disease (NCDs) has changed over the 
decades, with increasing prevalence globally. The most common NCDs are obesity, 
hypertension and diabetes. The increased incidence of these disease highlights the need for 
epidemiological research at various level to calculate and estimate the burden and implement 
preventive measures for its control. 
Material and methods: A cross-sectional observational study was done on 500 patients 
visiting the General Medicine OPD of a tertiary care hospital, Kalaburagi district, Karnataka, 
for a period of six months from December 2024 to May 2025. Patients aged more than 18 years 
and having at least one NCD were included in the study. Semi-structured questionnaire was 
used for data collection. 
Results: Around 500 patients with any one NCD visiting General Medicine OPD from 
December 2024 to May 2025 were screened. The mean age of 500 patients was 54.3 ± 6.7 
years. Around 65% were male and 35% were female. The mean age of male and female was 
54.1 yrs and 53.2 yrs respectively. The majority of patients were between the age group 45-
65yrs of age both in males and females (276 patients, 55.2%). The most common NCD reported 
among our patients was obesity (56.6%) followed by diabetes (47%) and hypertension (46%), 
NAFLD (25%), cardiovascular diseases (10.4%), COPD (9.1) and stroke (6%) Among 500 
patients, most of them belonged to Hindu religion (61.8%) followed by Christian (26.8%) and 
Muslim (11.4%). In the present study 86.4% were from urban area and 12.6% were from rural 
area belonging to socioeconomic class III (26.8%) and IV (21.4%). Obesity and hypertension 
were the most common NCDs in both urban and rural populations respectively. Majority had 
their schooling up to secondary and middle school. More than 50% i.e., 336 patients were aware 
about the nature, risk factors, and long-term complications of NCDs.  Among the modifiable 
risk factor sedentary life style was seen in 35.2%, excess calorie intake than the recommended 
quantity was consumed by 44.2%, smoking and alcohol intake was seen among 37.2% and 
40.6% of patients with NCD respectively. Over 50% of patients reported a positive family 
history of non-communicable diseases, indicating a significant familial risk burden. Based on 
Body Mass Index (BMI), 19.2% were overweight and 56.6% obese. Elevated Waist: Hip Ratio 
(WHR) was seen among 66.6% of patients. 
Conclusion: The sociodemographic profile and the risk factors contribute to most of the Non 
communicable diseases. Hence there is a need for educational intervention along with 
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behavioural changes to delay the occurrence of various Non communicable diseases which can 
decrease the burden of these diseases in our country.   
Keywords: Non-communicable disease, Hypertension, Diabetes, Risk factors  
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Introduction 
Non-communicable diseases (NCDs) are 
illnesses that are not transmitted from 
individual to individual and generally have 
a long duration with gradual progression. It 
comprises a variety of conditions, but 
commonly seen are cardiovascular 
diseases, COPD, diabetes and cancers. The 
burden of NCDs has changed over the 
decades, with increasing prevalence 
globally. This has been mainly attributed to 
demographic aging, changes in diet and 
physical activity, urbanization, and other 
genetic factors. During 2020, about 41 
million people died from NCD worldwide. 
More than 78% of this death occurred 
among the low- and middle-income 
countries.[1] About 5.8 million deaths due 
to NCDs have been reported in India i.e 
about 1/4th of Indian is at a risk of dying 
due to NCD. [2]   
Individuals with NCDs are also at a greater 
risk of high health care cost, which can lead 
to poverty due to out-of-pocket 
expenditure. [6] Recent evidence suggests 
the rise of disease equally among the urban 
and rural population. [7] The increased 
incidence of these disease highlights the 
need for epidemiological research at 
various level to calculate and estimate the 
burden and implement preventive measures 
for its control. Additionally, a wide 
variation of inter-state occurrence of NCD 
has be documented by an ICMR study [8] 
and hence the necessity to study disease 
burden in our setting. 

Aim of the study 
1. To assess the demographic profile of 

non-communicable disease among pa-
tients presenting the general medicine 
OPD of a tertiary care hospital. 

2. To assess the risk factor associated with 
the non-communicable disease among 
those patients, 

Material and methods 
A cross-sectional observational study had 
been done on 500 patients above the age of 
18yrs having at least one NCD who visited 
the General Medicine OPD of a tertiary care 
hospital, Kalaburagi district, Karnataka, for 
a period of six months from December 2024 
to May 2025. Those presenting with only 
communicable disease, inconclusive 
diagnosis and not willing to give consent 
were excluded.  
Data collection was done using a semi-
structured questionnaire comprising of 
three sections. The first section comprised 
details of NCD and sociodemographic 
details of the patients such as age, sex, 
religion, residence, socioeconomic status 
(Modified BG Prasad scale) and education. 
The second section comprised of the 
various risk factors of NCD such as 
physical activity, calorie intake (based on 
24-hour recall method) Body Mass Index 
(BMI), waist hip ratio, alcohol and 
smoking.       
Statistical analysis: Data analysis and data 
entry was done using Microsoft excel. 
Quantitative data was expressed in mean 
and standard deviation while qualitative 
data in frequency and percentage. 
Results 
The mean age of 500 patients with any 
NCD was 54.3 ± 6.7 years. Around 65% 
were male and 35% were female. (Table 1) 
The most common NCD reported among 
our patients was obesity (56.6%) followed 
by diabetes (47%) and hypertension (46%), 
NAFLD (25%), cardiovascular diseases 
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(10.4%), COPD (9.1) and stroke (6%) 
(Table 2) 
Based on the demographic factors, the most 
commonly involved age group both in 
males and females was between 45 to 65 
years (55.2%). Among the social factors, 
most belonged to Hindu religion (61.8%) 
followed by Christian (26.8%) and Muslim 
(11.4%). In the present study 86.4% were 
from urban area belonging socioeconomic 
class III (26.8%) and IV (21.4%). Obesity 
and hypertension were the most common 
NCDs in both urban and rural populations 
respectively. Majority had their schooling 
up to secondary and middle school. More 
than 50% i.e., 336 patients were aware 
about the nature, risk factors, and long-term 
complications of NCDs.  (Table 3) 
Among the modifiable risk factor sedentary 
life style was seen among 35.2%, excess 
calorie intake than the recommended 
quantity was consumed by 44.2%. Smoking 
and alcohol intake was seen among 37.2% 
and 40.6% of patients with NCD. Over 50% 
of patients reported a positive family 
history of non-communicable diseases, 
indicating a significant familial risk burden. 
(Table 4) 
BMI cut-off of overweight was taken as 
more than 23-24.9 kg/m2 while that of 
obese more than 25 kg/m2 according to 
ICMR/WHO Asia-Pacific criteria. Using 
this cut-off, 19.2% were overweight and 
56.6% were obese.  Waist-hip ratio (WHR) 
was calculated for all patient with a cut-off 
more than or equal to 0.9 for male and 0.85 
for female according to ICMR/WHO Asia-
Pacific criteria. Elevated WHR was seen 
among 66.6% of patients. (Table 5) 
Discussion 
Non-communicable disease (NCD) is a 
leading cause of public health concern and 
contribute to 70% of global mortality.[9] 
Overall, in the world, NCDs are the prime 
determinant of disability and mortality. 
NCDs contribute to around 38 million 
(68%) of all the deaths globally and to about 
5.87 million (60%) of all deaths in India.  

Understanding the burden of risk factors is 
considered essential to identify high-risk 
individuals by the various screening test. 
They are classified as modifiable and non-
modifiable risk factors. The modifiable risk 
factors include diabetes mellitus, high 
blood pressure, smoking, alcohol, physical 
inactivity, high blood cholesterol and 
obesity, while the non-modifiable risk 
factors are age, gender, race, ethnicity and 
genetic factors. [3,4] Although age and 
gender are non-modifiable factors, most of 
their associated factors are modifiable. The 
non-modifiable factors can also be 
classified into three causes. These are 
biological factors (such as hyper-
insulinaemia, hypertension, overweight and 
dyslipidaemia), behavioural factors (such 
as diet, decreased physical activity, 
smoking, and alcohol intake) and lastly 
societal factors (such as socioeconomic, 
environmental and cultural parameters.[5] 
Evaluating the demographic variables 
patients with NCD and identifying the risk 
factors are important to develop targeted 
public health strategies and plan 
appropriate intervention. The present aimed 
to study the sociodemographic and clinical 
risk factors of patients with common NCDs. 
In the present study out of 500 participants 
with non-communicable diseases (NCDs), 
males constituted the majority with 326 
participants (65.2%), while females 
accounted for 174 participants (34.8%), 
indicating a clear male predominance in the 
study population. 
Among the sociodemographic variables age 
has a substantial role in predicting NCD 
vulnerability. Advancing age is a 
significant risk factor for developing NCD 
mainly due to oxidative stress, chronic 
inflammation and physiological wear and 
tear. Most of the NCD become apparent in 
the middle age after 45 years.[12] The 
burden of NCDs was highest in the 45–65-
year age group for both sexes. Among 500 
participants, 401 are aged above 45years. 
Among males, 181 participants (55%) 
belonged to this age group, while among 
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females, 95 participants (54%) were in the 
same category, reflecting that middle-aged 
and early elderly individuals form the 
largest affected group. 
In our study also more than 55.2% belonged 
to the age group between 45-65years. 
Participants aged more than 65 years 
constituted the second largest group, with 
83 males (25%) and 42 females (24%), 
suggesting a substantial proportion of 
elderly individuals with NCDs. Hence, 
screening for NCD can be initiated at this 
age in resource limited setting. 
Additionally, it has been documented that 
among the lower income countries, 80% of 
the death due to NCD occurs among those 
ages lesser than 60 years, which affects the 
country’s economy by reducing the 
working population and increases the health 
expenditure on long term. [13] 
Younger age groups contributed relatively 
fewer cases. In the 25–44-year age group, 
42 males (12%) and 23 females (13%) were 
affected, whereas the 18–24-year group had 
the lowest representation, with only 20 
males (6%) and 14 females (8%), indicating 
that NCD prevalence increases markedly 
with advancing age. (Table 1). Overall, the 
age-sex distribution demonstrates that 
NCDs predominantly affect middle-aged 
and elderly populations, with a higher 
prevalence among males, which may be 
attributed to greater exposure to 
behavioural risk factors such as smoking, 
alcohol consumption, occupational stress, 
and sedentary lifestyle, as well as 
differences in healthcare-seeking 
behaviour. 
A study by Nath et.al. in Assam had 
reported obesity, hypertension and diabetes 
to be the commonest NCD. [10] In the 
present study, multiple combinations of 
non-communicable diseases (NCDs) were 
observed among the participants, with 
obesity frequently co-existing with other 
metabolic and cardiovascular conditions. 
The most common NCD combination was 
obesity with hypertension, seen in 95 
participants (19%), followed closely by 

obesity with diabetes mellitus in 91 
participants (18%). Obesity with non-
alcoholic fatty liver disease (NAFLD) was 
also highly prevalent, affecting 75 
participants (15%), highlighting the strong 
association between adiposity and 
metabolic liver disease. Comorbid 
hypertension and diabetes mellitus was 
present in 62 participants (12%), reflecting 
a substantial burden of cardiometabolic risk 
clustering. Diabetes mellitus with NAFLD 
was observed in 50 participants (10%), 
further emphasizing the metabolic 
continuum between glycaemic 
dysregulation and hepatic steatosis. 
Cardiovascular disease was commonly 
associated with other NCDs, though with 
relatively lower frequencies. Obesity with 
cardiovascular disease was noted in 22 
participants (4%), while hypertension with 
cardiovascular disease was present in 18 
participants (3%), and diabetes mellitus 
with cardiovascular disease in 12 
participants (2%). Additionally, 
hypertension with stroke was documented 
in 30 participants (6%), indicating a 
significant proportion with established 
macrovascular complications. Respiratory 
comorbidities were also observed, with 
COPD co-existing with hypertension in 25 
participants (5%), and COPD with diabetes 
mellitus in 20 participants (4%), suggesting 
overlapping risk factors such as smoking, 
systemic inflammation, and metabolic 
dysfunction. (Table 2) 
Overall, the distribution demonstrates a 
high prevalence of multimorbidity 
involving obesity, hypertension, diabetes, 
and NAFLD, underscoring the interrelated 
pathophysiology of metabolic and 
cardiovascular disorders in the study 
population and reinforcing the need for 
integrated screening and management 
strategies. 
Common risk factors include unhealthy 
diets that are high in sugar, salt, and fat. 
Lack of physical activity can also lead to 
obesity and other health problems. Tobacco 
use and excessive alcohol consumption are 
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major contributors to many NCDs. High 
blood pressure, high blood sugar and high 
cholesterol also increase the risk. 
Historically men are known to have greater 
risk of cardiovascular disease and tobacco 
related illness due to more exposure to 
alcohol, smoking, and hazards at work. 
Other studies have also reported NCD risk 
to be more among male. [14,15] The 
proportion of male (65.2%) in our study 
was almost double that of females (34.8%). 
While a study by Fottrell et.al. [16] found 
women to have high risk of obesity. 
Hormonal and behavioural factors are 
mainly more likely to contribute to it. A 
study by Sandhu et. al. [17] found Muslims 
to have a greater risk of abdominal 
adiposity than Hindus and Christian. In our 
study, most of the patients were Hindu, 
which is due to the fact that majority 
residing around our hospital belong to that 
religion.  
Residence and socioeconomic status can 
significantly influence the occurrence of 
NCD. Historically urban residence was 
considered to be at greater risk of NCD due 
to decreased physical activity, consumption 
of junk food, increased stress and air 
pollution. But in recent times, rural areas 
also have increased occurrence of NCD due 
to change in life-style practise. [18] In our 
study most of the patients were from urban 
and belonged to middle socioeconomic 
class. Educational status can predict the 
awareness of health practise, early 
screening, treatment adherence, which is 
generally more among the educated 
individual. A study done in Assam had 
more patients who were either illiterate or 
completed only primary schooling.[10]  
A clear gradient was observed between 
educational status and awareness of non-
communicable diseases. All illiterate 
participants were found to have poor 
awareness regarding NCDs, and a 
substantial proportion of participants with 
primary (67) and middle school education 
(65) also demonstrated inadequate 
awareness about the nature, risk factors, 

and long-term complications of NCDs. In 
contrast, only a small fraction of 
participants with secondary school 
education (32) lacked adequate awareness, 
while the majority of participants with 
diploma and graduate-level education were 
well aware of NCDs and their preventive 
measures. (Table 3) 
These finding highlights that lower 
educational attainment is strongly 
associated with poor awareness and 
understanding of NCDs, which may 
contribute to delayed diagnosis, poor 
treatment adherence, and inadequate 
lifestyle modification. Conversely, higher 
educational levels appear to facilitate better 
health literacy, early health-seeking 
behaviour, and improved disease 
management. These observations 
emphasize the need for targeted health 
education and community-based awareness 
programs, particularly focusing on 
populations with low educational status, to 
improve early detection and prevention of 
NCDs 
Sedentary lifestyle is considered an 
important determinant in causing rise in 
NCDs. Increased usage of technology, 
mode of transportation and limited space 
and time for recreational activities as 
resulted in decreased physical activity 
globally. In our study 35.2% were 
sedentary workers, while Nath et. al. [10] in 
their study found only 21.9% to have a 
sedentary lifestyle.  
A meta-analysis study done in India found 
the average calorie intake increased during 
the period of 1990s and 2010s, but this did 
not show any consistent increase in the 
prevalence of NCDs in that area. They 
concluded that the quality of food intake is 
more essential than quantity. [19] 
Traditional high fibre, whole grains and 
vegetable is gradually getting replaced by 
processed food, sugary beverages, and high 
trans-fat content. Patients’ awareness of the 
type of food consumed and its impact of 
health should be created. Proportion of 
patients with NCD with an excess intake of 
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calorie in our study was very high i.e. 
44.2%. (Table 4) 
A study in Assam found 52.8% to be 
overweight and above, while 18.6% had 
abnormal waist: hip ratio. Presence of 
excess fat in the body cause metabolic 
imbalances, dyslipidaemia, fatty liver, 
increases insulin resistance, and chronic 
inflammation. Obesity present in early age 

leads to greater risk of diabetes and 
cardiovascular disease. Integrated approach 
involving health education in childhood at 
school, family -cantered strategies and 
policy reform can help address this issue. 
[20,21] Based on anthropometric 
measurement (BMI) more than 50% were 
obese or overweight, while elevated waist: 
hip ratio was seen among 66.6%. (Table 5)

 
Table 1: Distribution of study participants based on the age and sex. 

Age Male Percentage (%) Female Percentage (%) 
18-24 20 6 14 8 
25-44 42 12 23 13 
45-65 181 55 95 54 
>65 83 25 42 24 
Total 326 65.2 174 34.8 

 
Table 2: Distribution of non-communicable diseases 

Non-communicable disease Frequency Percentage 
Obesity + Hypertension 95 19 
Obesity + Diabetes mellitus 91 18 
Obesity + cardiovascular diseases 22 4 
Obesity + NAFLD 75 15 
Hypertension + Diabetes mellitus 62 12 
Hypertension+ cardiovascular diseases 18 3 
Hypertension + Stroke 30 6 
Diabetes mellitus + cardiovascular diseases 12 2 
Diabetes mellitus+ NAFLD 50 10 
COPD+ Hypertension 25 5 
COPD+ Diabetes mellitus 20 4 

 
Table 3: Distribution of sociodemographic profile 

Sociodemographic variable Frequency Percentage 
Age >45 401 80.2 
 <45 99 19.8 
Sex Males 326 65 
 Females 174 35 
Religion Hindu 309 61.8 
 Chistian  134 26.8 
 Muslim 57 11.4 
Residence Urban 432 86.4 
 Rural 68 13.6 
Socioeconomic status Class I 78 15.6 
 Class II 94 18.8 
 Class III 134 26.8 
 Class IV 107 21.4 
 Class V 87 17.4 
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Education Illiterate 45 0.8 
 Primary school 87 17.4 
 Middle school 103 20.6 
 Secondary school 172 34.4 
 Diploma degree/Grad-

uate 
93 18.6 

 
Table 4: Distribution of modifiable life-style risk factors 

Life-style risk factor Frequency Percentage 
Physical activity Sedentary 176 35.2 
 Moderate 213 42.6 
 Heavy 111 22.2 
Calorie intake Decreased 65 13.0 
 Normal 214 42.8 
 Excess 221 44.2 
Smoking 186 37.2 
Alcohol intake 203 40.6 

 
Table 5: Distribution of anthropometric risk factors 

Anthropometric risk factor Frequency Percentage 
BMI Underweight 32 6.4 
 Normal 89 17.8 
 Overweight 96 19.2 
 Obese 283 56.6 
Waist-hip ratio Normal 167 33.4 
 Elevated 333 66.6 

 
Conclusion 
The most common NCD encountered was 
obesity followed by hypertension and 
diabetes. As NCDs affect individuals 
during the mid-life which is the most 
productive years of life, they pose a major 
strain on the available health care resources. 
There is a need for educational intervention, 
awareness programs along with lifestyle 
modification to delay the occurrence of 
various modifiable risk factors to decrease 
the burden of these diseases in our nation.   
References 
1. Global, regional, and national compara-

tive risk assessment of 79 behavioural, 
environmental and occupational, and 
metabolic risks or clusters of risks, 
1990-2015: a systematic analysis for the 
Global Burden of Disease Study 2015. 
Lancet (London, England). 2016; 
388:1659–724.  

2. World Health Organization. Noncom-
municable diseases progress monitor 
2025. World Health Organization. 2025 
Jun. p. 1-8. 

3. Kahn SE, Cooper ME, Del Prato S. 
Pathophysiology and treatment of type 
2 diabetes: perspectives on the past, pre-
sent, and future. The Lancet. 2014 
Mar;383(9922):1068-83. 

4. Imamura F, O’Connor L, Ye Z,Mursu J, 
Hayashino Y, Bhupathiraju SN, et 
al.Consumption of sugar sweetened 
beverages, artificially sweetened bever-
ages, and fruit juice and incidence of 
type 2 diabetes: systematic review, 
metaanalysis, and estimation of popula-
tion attributable fraction. BMJ. 
2015;351:h3576.  

5. World Health Organization Technical 
Report Series. Diet, Nutrition and the 
Prevention of Chronic Diseases. Ge-
neva:WHO.2003; p. 1–149. 



International Journal of Medical and Biomedical Studies                                                      o-ISSN: 2589-8698, p-ISSN: 2589-868X 

Chandrakala et al.                                                                                                International Journal of Medical and Biomedical Studies  
pg. 102  

6. Reddy KS, Yusuf S. Emerging epi-
demic of cardiovascular disease in de-
veloping countries. Circulation.1998; 
97:596–601.  

7. Tripathy JP, Thakur JS, Jeet G, Chawla 
S, Jain S. Alarmingly high prevalence 
of hypertension and pre-hypertension in 
North India-results from a large cross-
sectional STEPS survey. PloS one. 
2017 Dec;12(12):e0188619. 

8. Anjana RM, Unnikrishnan R, Deepa M, 
Pradeepa R, Tandon N, Das AK, Joshi 
S, Bajaj S, Jabbar PK, Das HK, Kumar 
A. Metabolic non-communicable dis-
ease health report of India: the ICMR-
INDIAB national cross-sectional study 
(ICMR-INDIAB-17). The Lancet Dia-
betes & Endocrinology. 2023 
Jul;11(7):474-89. 

9. World Health Organization. Legal envi-
ronment assessment for the prevention 
of non-communicable diseases: an op-
erational guide. World Health Organi-
zation; 2023 Dec 18. 

10. Nath B, Hazarika J, Asif M, Sarkar AH. 
Study of prevalence and Risk Factors of 
Non communicable Diseases among the 
Adult Population of Kokrajhar District, 
Assam. European Journal of Cardiovas-
cular Medicine. 2024 Dec;14(6).557-
561 

11. Elhence A, Bansal B, Gupta H, Anand 
A, Singh TP, Goel A. Prevalence of 
non-alcoholic fatty liver disease in In-
dia: a systematic review and meta-anal-
ysis. Journal of Clinical and Experi-
mental Hepatology. 2022 May 
1;12(3):818-29. 

12. Sapkota BP, Baral KP, Rehfuess EA, 
Parhofer KG, Berger U. Effects of age 
on non-communicable disease risk fac-
tors among Nepalese adults. PLoS One. 
2023 Jun;18(6):e0281028. 

13. Nguyen GT, Gauvreau C, Mansuri N, 
Wight L, Wong B, Neposlan J, Petricca 
K, Denburg A. Implementation factors 
of non-communicable disease policies 
and programmes for children and youth 
in low-income and middle-income 
countries: a systematic review. BMJ 

Paediatrics Open. 2024 
Jun;8(1):e002556. 

14. Khademi N, Babanejad M, Asadmobini 
A, Karim H. The association of age and 
gender with risk factors of noncom-
municable diseases among employees 
in West of Iran. International journal of 
preventive medicine. 2017 Jan;8(1):9 

15. Guerrero-Lopez CM, Servan-Mori E, 
Miranda JJ, Jan S, Orozco-Nunez E, 
Downey L, Feeny E, Heredia-Pi I, 
Flamand L, Nigenda G, Norton R. Bur-
den of non-communicable diseases and 
behavioural risk factors in Mexico: 
Trends and gender observational analy-
sis. Journal of global health. 2023 Jun 
;13(2):04054. 

16. Fottrell E, Ahmed N, Shaha SK, Jen-
nings H, Kuddus A, Morrison J, Akter 
K, Nahar B, Nahar T, Haghparast-Bid-
goli H, Khan AA. Distribution of diabe-
tes, hypertension and non-communica-
ble disease risk factors among adults in 
rural Bangladesh: a cross-sectional sur-
vey. BMJ global health. 2018 
Nov;3(6):45-49 

17. Sadhu R, Kim R, Subramanian SV, 
Danaei G. Religious group differences 
in non-communicable disease risk fac-
tors in India: A cross-sectional study of 
adults aged 45 and older. GeroScience. 
2025 Oct;4(3):1-5. 

18. Allen L, Williams J, Townsend N, Mik-
kelsen B, Roberts N, Foster C, Wick-
ramasinghe K. Socioeconomic status 
and non-communicable disease behav-
ioural risk factors in low-income and 
lower-middle-income countries: a sys-
tematic review. The Lancet Global 
Health. 2017 Mar;5(3):e277-89. 

19. Singh M, Raina S, Parashar M, Gupta 
E, Goswami S, Gandhi MK. Is calorie 
intake the fundamental driver of non-
communicable diseases in India-A sys-
tematic review. Indian Journal of Public 
Health. 2020 Apr 1;64(2):161-7. 

20. Jung UJ, Choi MS. Obesity and its met-
abolic complications: the role of adi-
pokines and the relationship between 
obesity, inflammation, insulin 



International Journal of Medical and Biomedical Studies                                                      o-ISSN: 2589-8698, p-ISSN: 2589-868X 

Chandrakala et al.                                                                                                International Journal of Medical and Biomedical Studies  
pg. 103  

resistance, dyslipidemia and nonalco-
holic fatty liver disease. International 
journal of molecular sciences. 2014 Apr 
11;15(4):6184-223. 

21. Khan LK, Sobush K, Keener D, Good-
man K, Lowry A, Kakietek J, Zaro S, 

Centers for Disease Control and Pre-
vention. Recommended community 
strategies and measurements to prevent 
obesity in the United States. MMWR 
Recomm Rep. 2009 Jul;58(7):1-26.

 


