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IMPA News

Editor - Dr A L P de S Seneviratne

•	 A very successful medical update programme on “Current Management of Dyslipedemia” by Dr. 
M.R. Mubarak (Consultant Cardiologist, Lanka Hospital, Colombo And “Non Alcoholic Fatty 
Liver Disease (NAFLD) / Non Alcoholic Steato Hepatitis (NASH)” by Dr.S.K.Kodisinghe, 
Consultant Gastroenterologist & Hepatologist, Teaching Hospital, Jaffna was held on Sunday 
22nd July 2018 at the Lanka Hospital Auditorium sponsored by AstraZeneca (Hemas).

•	 CGP News
	 Pre congress - Sunday 16th September 2018 (2.00pm - 5.00pm) at the SLMA auditorium. 
	 Inauguration - Saturday, 29th September 2018 at the Colombo Hilton Residencies.
	 Congress  - Sunday, 30th September 2018 at the Colombo Hilton Residencies.
	 Post Congress - Sunday 7th October 2018 (2.00pm - 5.00pm) at the SLMA Auditorium.

•	 The Annual Sessions of the Vaccine Forum of Sri Lanka will be held on Sunday 7th October 2018 
from 8.00 am - 1.00 pm at the New Lecture Theatre, Faculty of Medicine, Colombo.

•	 The IMPA council has approved the appointement of Mr. Ananda Kasthuriarachchi, Attorney at 
Law as the Honorable Legal Advisor of the IMPA by the initiative of Dr. H.L. Pathirajamudali 
(Hony. Treasurer of the IMPA)

•	 The IMPA council has approved the appointment of Dr (Mrs) Iyanthi Abeyewickrema as the IMPA 
representative in the AMR-NAP-TAC instead of Dr. Prasanna Siriwardana who wished to step 
down due to several other commitments.

•	 IMPA members are requested to forward articles to be included in the 2018 IMPA Journal which 
is due to be released at the AGM to be held in December 2018. 

•	 The Primary Care Diabetic Group of Sri Lanka (PCDG) is organising a ‘DINISA’ (Free Diabetic 
Health Camp) on Sunday 28th October 2018 at the BMICH from 8.00 am - 4.00 pm.
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Introduction
Economic liberalization of India in the late 1990s 
ushered in an increase in life-expectancy, food 
security, urbanization, mechanization and shift 
towards a sedentary lifestyle and decreased energy 
expenditure. Together with an increased intake of 
energy-dense foods, consumption of alcohol and 
tobacco, these have resulted in nutritional imbalance, 
obe- sity and stress culminating into an ‘epidemic’ 
of type 2 diabetes mellitus (T2DM) and other non-
communicable diseases (NCDs) [1]. To quantify 
deaths due to cardiovas- cular disease (CVD) and 
diabetes attributable to dietary and metabolic risks 
in South Asian countries, Yakoob and col- leagues 
analysed data from the 2010 Global Burden of Disease 
national surveys and concluded that suboptimal diets 
were the leading cause. Such diets are characterised 
by low intake of fruits, whole grains, vegetables, and 
omega-3 polyunsaturated fatty acids [2]. In children 
and adolescents, nutritional risk factors associated 
with overweight / obesity include reduced fruit and 
vegetable consumption, con- sumption of energy-
dense ‘junk’ foods and sugar- sweetened beverages 
(SSBs) [3].

In this review, we discuss determinants, emerging 
nutrition issues in social context, and some possible 
solutions for prevention of diabetes. The literature 
search has been carried using the terms ‘diet, nutrition 
or nutrient in Asian Indians or South Asians combined 
with ‘diabetes’ in the following
 
medical search databases; [1] PubMed (National 
Library of Medicine, Bethesda, MD) from 2006 
to June, 2018, [2] Current Contents (Institute 
for Scientific Information, Thom- son Scientific, 
Philadelphia, and [3] and Google Scholar. A manual 
search of the references was also carried out.

What is already known?

Intake of sugar and SSBs
Intake of sugars from various sources is high in 
Asian Indians, owing to the traditional association of 

offering of sugar-laden sweets in social and religious 
gatherings [4] (Fig. 1). SSBs, composed of energy-
containing sweeteners are linked to T2DM, CVDs 
and obesity, even after adjust- ment for weight and 
total calorie consumption [5]. Though sales of SSBs 
have been static or declining in many high- income 
countries in recent years, the sales are rising in 
low- and middle-income countries (LMICs); India 
reports a 7% annual increase in sales [6]. Specifically, 
increased con- sumption of SSBs was observed in 
children and adolescents in a multi-country study and 
positively associated with excess body mass index 
[7].

Trans fats and food frying process (TFAs)
Adverse effects associated with excess consumption 
of trans-fatty acids (TFA) include dyslipidaemia, 
low-grade systemic inflammation and endothelial 
dysfunction, which may lead to CVDs [8] and 
affect insulin sensitivity possibly contributing to 
development of diabetes [9]. Oils con - ventionally 
utilized by South Asians contain high amount of TFAs 
(Vanaspati) or saturated fats [desi ghee (clarified 
butter), coconut oil]. Besides, the consumption of 
high fat snacks and fried street foods are prevalent 
in patients with T2DM in India [10]. Also, faulty 
cooking practices con- sisting of high-heat-treatment 
and frying in leftover oils, generates more TFAs 
regardless of the cooking oil used [11]. Regulations 
on utilization of low TFA oils and public awareness 
drives regarding unpropitious effects of frying/ 
refrying must be done as a priority [12].

What we are getting to know now?

Processed foods
Processed foods contain high amount of refined fats 
e.g. saturated fats and TFAs, sugar and salt that may 
contribute to obesity, T2DM, and CVDs. Between 
1999 and 2017 intake of processed foods in India 
and Pakistan has increased 2-3 folds. In contrast, the 
developed Asian countries (Japan, Singapore) have 
reported either a decrease or a plateau in consumption 
of processed foods [13]. Fur- ther, though there is no 
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Fig. 1.  Average intake of sugar globally vs. India (Reproduced with permission from Gulati and Misra [4])

national level data regarding sodium intake among 
South Asians; most of the South Asian snacks, curries 
and pickles contain high levels of salt [14] which may 
increase hypertension and CVD in south Asians with 
T2DM [15].

Vegetarian diets
South Asian countries like India and Nepal have a sub- 
stantial population who are vegetarian, or those who, 
in addition, sparingly consume non-vegetarian foods. 
Although research on health effects of vegetarian 
diets is sparse, studies have shown improvement in 
insulin resis- tance in patients with T2DM consuming 
vegetarian diets [16]. However vegetarian diets of 
India often contain large amounts of carbohydrates 
and fried foods, which may have adverse metabolic 
consequences. Nevertheless, one study showed that 
vegetarian diets consumed by Asian Indians from 
India resulted in a better lipid profile and lower blood 
glucose levels than the non-vegetarians [17].

Need for nutrition guidelines
Traditionally, under-nutrition and nutritional 
deficiencies are the focus of nutrition researchers and 
policy makers in
 
South Asia. The existing nutritional guidelines rarely 
focus on NCDs, especially diabetes. Previously, we 
have high- lighted the nutritional issues associated 
with diabetes among South Asians [18]. The currently 
available nutrition guide- lines do not focus strongly 
on strategies for prevention and control of diabetes. 
Exercise guidelines for control and prevention obesity 
and diabetes are also not available for South Asians 
countries, except for India [19].

Erroneous beliefs and inadequate nutrition 
education in the population
Information transfer is becoming more and more rapid 
with the advent of mobile phones and computers in 
urban and in rural areas. Even though this has, to an 
extent, increased knowledge of nutrition, there is a 
possibility of people receiving incorrect messages or 

‘half-truths’ [20]. Erro- neous beliefs regarding the 
“health-value” of foods have been shown to influence 
consumption patterns in patients with diabetes in 
India [10]. Interestingly, in Sri Lanka, among all food 
and beverage-related advertisements on television, 
78% were targeted at children and among these, 74% 
claimed health benefits without any disclaimers [21].

Non-compliance of medical nutrition therapy in 
type 2 diabetes
Diabetes-related self-care practices in South Asians 
are faulty with major non-compliance related to 
exercise and diets [22]. A study conducted in 11 
cities of India showed that about 67% patients with 
T2DM faced major challenges in following correct 
diets [23]. Another study observed that about 19% 
of patients with diabetes were unaware of the role 
of diets in relation to glycaemic control [24]. Com- 
pliance to diets in South Asian patients with diabetes 
is affected by several factors; socio-economic strata, 
level of literacy, traditional dietary myths and 
practices, audio - visual media, and peer influences. 
Further, dietetic coun- selling services by trained 
personnel are available only with a small proportion of 
physicians. On most occasions, patients receive hasty 

Type of food	 English name	 Hindi name

Cereals	 Whole wheat 	 Gehun
	 Brown rice	 Chawal	
Millets	 Pearl Millet	 Bajra
	 Finger millet	 Ragi
	 Great millet /Sorghum	 Jowar
Pulses	 Red Gram	 Tur Dal
	 Green Gram	 Sabut Moong
Legumes	 Soya	 Soya
	 Peas	 Muttar
	 Horsegram	 Kulthi

Source: Adapted from ref. [30]

Table 1. Sources of Complex Carbohydrates
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is independently associated with T2DM [48]. To 
improve glucose-insulin metabolism in skeletal 
muscles, more protein intake along with a combi- 
nation of aerobic and resistance physical activity 
is required in South Asians [49]. Further, to target 
obesity and poor muscle function at the same time, 
increasing protein in diet is a viable option in South 
Asians. Importantly, two recent studies in India have 
shown the beneficial effects of high- protein diets on 
multiple metabolic parameters including glycaemic 
control [12, 50].

Food choices
There could be several reasons and perceptions for 
staple food choices in South Asian populations. 
Factors respon- sible for dietary changes in rural 
regions of India are due to three primary causes (i) 
state-mandated fair price shops operated through the 
Public Distribution System (PDS) that sell refined 
wheat, sugar, palm oil, pulses, and kerosene fostering 
an environment to forego traditional staples in favour 
of products distributed by the PDS-nutrient-price 
ratio (ii) ‘new’ foods at low prices at local food stalls 
and shops (iii) shift in agricultural patterns due to the 
financial incentives of commercial crop production 
[29, 51].

A clinic-based study on high-income group patients 
with T2DM in an urban setting in north India 
revealed a paucity of knowledge level related to the 
healthy food choices and the basic concept of 'simple 
carbohydrates' and dietary fibre [10]. Another study 
in children and their mothers in north India showed 
incorrect notions about food (e.g., 'home- cooked 
meals are old-fashioned'); and mothers considered 
that feeding desi ghee to their children ‘made the 
children strong’ [52]. Another factor is the adoption of 
imbalanced urban-based diet and lifestyle by migrant 
populations from rural areas settled in urban slums 
[53]. These factors, along with epidemiological and 
nutrition transitions, need more studies.

Tools for dissemination of diet-related messages
Prevention/intervention programs and multi-level 
campaigns (audio-visual media, billboards and 
posters, street plays etc.) have been used to affect 
various health behaviours in India [54]. Further, 
e-health or m-health applications could be effectively 
utilized for prevention of T2DM [55, 56]. School-
based educative interventions showed improvement 
in nutrition- and obesity-related knowledge, and 
anthropo- metric and biochemical profiles in children 
and adolescents [57–59]. Pandey et al. [60], with use of 
mass communication methods in a population-based 
intervention study, showed a significant increase in 
knowledge among women regarding importance of 
dietary proteins, fats, fibres and fruits.

Cont. on page 05

and incomplete dietary advice from their treating 
physicians [25]. Migrant South Asian patients state 
that cultural expectations and fear of alienation are 
reasons for the unrestricted food intake at social and 
com- munity get-togethers where energy-dense fried 
foods and sweets are served [26]. It has also been 
demonstrated that improvement of dietary habits 
alone could help to reduce incident diabetes among 
pre-diabetic Asian Indian men [27].

Quality of carbohydrates
Carbohydrates in Indian diets in general and in patients 
with T2DM, are much higher than that recommended 
(64.1% of total dietary energy in one study) [28]. The 
focus however, should be to combine the following; 
decrease the ‘quantity’ and change ‘quality’ of the 
car- bohydrate source, e.g., lesser-milled/high-
quality/com- plex carbohydrates [29]. Table 1 shows 
primary sources of complex carbohydrates available 
in India [30]. In par- ticular, millets are low-cost, 
low glycaemic index (GI), locally available complex 
carbohydrates, which are attractive alternative 
carbohydrates sources for patients with diabetes 
(Table 2).

Consumption of lesser processed grains; brown rice 
with legumes [41], pearl millet (Bajra) or barley 
instead of white bread [42], and wheat-based or 
millet-based formulations as dietary supplements 
instead of rice-based preparations [43] showed 
decreased glycaemic response among overweight, 
normoglycemic individuals and patients with T2DM. 
Millet-processed items for the modern consumers, 
e.g. leavened breads [44, 45], ready-to-cook flakes 
[46] and other products are also available along with 
efforts to include millets into staple diets(e.g., dosas 
or Indian pan- cakes or crepes) [38]. Overall, data 
regarding metabolic effects of complex carbohydrates 
in South Asians need further research.
 
What we need to know in the future?

Protein intake
Protein consumption among South Asians 
(particularly in India and Nepal) is low in quantity 
and quality, and is affected by factors like type of diet 
followed (vegetarian- ism) and the price-to-nutrient 
ratio. Pulses account for only 10 and 11% (rural 
and urban) of protein intake, while milk and dairy 
products contribute to 10 and 12% in rural and urban 
Indian diets, respectively. About 50–60% of protein 
intake in both rural and urban areas is from cereals 
[12, 47], the main source of protein intake in India.

Poor protein intake is associated with loss of muscle 
mass and function (Sarcopenia). Sarcopenia, as 
assessed by hand grip strength, is higher in South 
Asians as compared to Caucasians and Blacks and 
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It must be noted that for any individual behaviour 
change, cultural tailoring of health and nutrition 
messages should align with sociocultural belief 
systems with the use of multiple methods for 
information diffusion [61]. An apt example is a 
community-based participatory diabetes pre- vention 

and management intervention in state of Gujarat, India, 
using community health workers that administered 
ten culturally and linguistically appropriate health 
education messages through face-to-face individual 
and group ses- sions (e.g. demonstrations of model 
meals and cooking techniques) that resulted in the 
significant improvement of knowledge regarding 
diabetes and CVDs, particularly in low socio-
economic stratum [62]. Research on effective 
messages for prevention and control of diabetes 
tailored to geographical and cultural contexts in 
South Asia is clearly needed.

Food labelling
The Food Safety and Standards Authority of India 
(FSSAI) has introduced guidelines for advertising 
and labelling claims for packaged products providing 
information (nutritional value, weight and cost) 
regarding the ingre- dients. This regulation introduces 
transparency regarding high in fat, salt or sugar 
(HFSS) contents in processed foods. An expert 
group constituted by FSSAI for the food labelling of 
HFSS packaged/processed foods recommended ban 
on advertising of HFSS foods on children television 
channels and discouraged celebrity endorsements and 
recommended additional taxes on these (see below). 
Simple food labelling, which could be understood 
by all strata of society, its proper regulation, and its 
impact on T2DM and NCD is needed for all South 
Asian countries [63, 64].

Taxation
Basu et al. [65] suggested that a 20% excise tax on 
SSBs in India will prevent 11.2 million new cases 
of overweight and obesity (decrease of 3%), and 
400,000 cases of T2DM (decrease of 1.6%) between 
2014 and 2023. A similar tax (20%) on purchase of 
palm oil is estimated to result in a 1.3% reduction 
in cardiovascular deaths [66]. The state of Kerala 
in India has introduced a ‘fat tax’ (14.5%) that is 
added to HFSS foods sold at restaurants [67]. Impact 
of such taxation should be assessed, and if found to 
be effective, should be applied to all South Asian 
countries.

Neutraceuticals and natural compounds
A number of neutraceuticals and herbal compounds 
have been used for management of T2DM in South 
Asia, but few have been properly researched. There 
is emerging interest in cinnamon for improvement 
of metabolic parameters. In a recently conducted 
double-blind randomized trial on Asian Indians, use 
of cinnamon in individuals with metabolic syndrome 
lead to decrease in weight, glycaemic parameters, 
subclinical inflammation and hepatic transaminases 
[68]. Other locally available foods such as bitter 
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gourd, curcumin, fenugreek seeds etc., need to be 
evaluated through well- designed clinical trials.

Conclusions
Epidemiological transition in South Asian countries 
has resulted in rural-urban migration, higher 
availability of processed foods (SSBs, fried foods), 
more purchasing power and a shift from traditional 
whole grain diets and high physical activity pattern 
to over-consumption of energy dense and poor 
physical activity. Coupled with inadequate heath and 
nutrition-related information, these have become a 
recipe for an epidemic of NCDs particularly T2DM. 
Increasing awareness regarding importance of whole 
grain consumption, limiting sugar and saturated 
fat (fried foods) intake, use of healthier edible oils, 
and increase in protein intake through correctly 
positioned large scale nutrition education programs 
could help sensitize the community to adopt better 
health and nutrition practices. The government must 
strictly regulate HFSS foods in both unorganized and 
organized sectors and impose taxation on sales of 
SSBs and unhealthy oils. Research on nutraceu- ticals 
and functional foods requires further attention.

Compliance with ethical standards
Conflict of interest The authors declare that they have 
no conflict of interest.

References

1.	 Misra A, Tandon N, Ebrahim S, Sattar N, Alam D, Shrivastava U, et al. 
Diabetes, cardiovascular disease, and chronic kidney disease in South 
Asia: current status and future directions. BMJ. 2017;11: j1420.

2.	 Yakoob MY, Micha R, Khatibzadeh S, Singh GM, Shi P, Ahsan H, et 
al. Impact of dietary and metabolic risk factors on cardio- vascular and 
diabetes mortality in South Asia: analysis from the 2010 Global Burden 
of Disease Study. Am J Public Health. 2016;106:2113–25.

3.	 Jayawardena R, Ranasinghe P, Wijayabandara M, Hills AP, Misra A. 
Nutrition transition and obesity among teenagers and young adults in 
South Asia. Curr Diabetes Rev. 2017;13:444–51.

4.	 Gulati S, Misra A. Sugar intake, obesity, and diabetes in India. 
Nutrients. 2014;6:5955–74. https://www.ncbi.nlm.nih.gov/pmc/ 
articles/PMC4277009/

5.	 Malik VS, Popkin BM, Bray GA, Després J-P, Hu FB. Sugar sweetened 
beverages, obesity, type 2 diabetes and cardiovascular disease risk. 
Circulation. 2010;121:1356–64. https://www.ncbi. nlm.nih.gov/pmc/
articles/PMC2862465/.

6.	 WHO. Reducing consumption of sugar-sweetened beverages to reduce 
the risk of childhood overweight and obesity. WHO. http://www.who.
int/elena/bbc/ssbs_childhood_obesity/en/. Accessed 28 Feb 2018.

7.	 Katzmarzyk PT, Broyles ST, Champagne CM, Chaput J-P, Fogelholm 
M, Hu G, et al. Relationship between soft drink con- sumption and 
obesity in 9–11 years old children in a multi- national study. Nutrients. 
2016;8. https://www.ncbi.nlm.nih.gov/ pmc/articles/PMC5188425/.

8.	 Mozaffarian D, Katan MB, Ascherio A, Stampfer MJ, Willett WC. Trans 
fatty acids and cardiovascular disease. N Engl J Med. 2006;354:1601–
13.

9.	 Guess N,Perreault L,Kerege A,Strauss A,Bergman BC, Dietary fatty 
acids differentially associate with fasting Versus 2-hour glucose 
homeostasis: implications for the management of sub- types of 
prediabetes. PLOS ONE. 2016;11:e0150148

10.	 Colles SL, Singh S, Kohli C, Mithal A. Dietary beliefs and eating 
patterns influence metabolic health in type 2 diabetes: a clinic- based 
study in urban North India. Indian J Endocrinol Metab. 2013;17:1066–
72.

11.	 Bhardwaj S,Misra A,Gulati S,Anoop S,Kamal VK,Pandey RM, A 
randomized controlled trial to evaluate the effects of high P rotein C 
omplete (l A cto) VE geta R ian (PACER) diet in non-dians in North 

India. Heliyon. 2017;3:e00472. http://linkinghub.elsevier. com/retrieve/
pii/S2405844017305583. Accessed 29 Mar 2018.

12.	 Gulati S, Misra A Abdominal obesity and type 2 diabetes in Asian 
Indians: dietary strategies including edible oils, cooking practices and 
sugar intake. Eur J Clin Nutrition. 2017;71:850–7. http://www.nature.
com/doifinder/10.1038/ejcn.2017.92. Cited 6 Apr 2018.

13.	 Baker P, Friel S. Processed foods and the nutrition transition: evidence 
from Asia. Obes Rev. 2014;15:564–77.

14.	 Mohan S, Prabhakaran D. Expert Meeting on Population Sodium 
Reduction Strategies for Prevention and Control of Non- communicable 
Diseases in the South-East Asia Region. 2012; http://www.searo.who.
int/entity/noncommunicable_diseases/ documents. Accessed 6 Apr 
2018.

15.	 Devi P, Rao M, Sigamani A, Faruqui A, Jose M, Gupta R, et al. 
Prevalence, risk factors and awareness of hypertension in India: a 
systematic review. J Hum Hypertens. 2013;27:281–7.

16.	 Kahleova H, Matoulek M, Malinska H, Oliyarnik O, Kazdova L, 
Neskudla T, et al. Vegetarian diet improves insulin resistance and 
oxidative stress markers more than conventional diet in subjects with 
type 2 diabetes. Diabet Med. 2011;28:549–59.

17.	 Shridhar K,Dhillon PK,Bowen L,Kinra S,Bharathi AV,Prabha- karan 
D, et al. The Association between a vegetarian diet and cardiovascular 
disease (CVD) risk factors in India: the indian migration study. 
PLOS ONE. 2014;9:e110586. http://journals. plos.org/plosone/
article?id=10.1371/journal.pone.0110586. 1272 H. S. Gopalan et al.

18.	 Misra A,Sharma R,Gulati S,Joshi SR,Sharma V,Ghafoorunissa G, et 
al. Consensus dietary guidelines for healthy living and pre- vention 
of obesity, the metabolic syndrome, diabetes, and related disorders in 
Asian Indians. Diabetes Technol Ther. 2011;13:683–94.

19.	 Misra A, Nigam P, Hills AP, Chadha DS, Sharma V, Deepak KK, et 
al. Consensus physical activity guidelines for Asian Indians. Diabetes 
Technol Ther. 2012;14:83–98.

20.	 Bureau AN Can by consuming fruits one can cure diabetes? Viral Sach 
finds out. 2018. http://www.abplive.in/india-news/can-by- consuming-
fruits-one-can-cure-diabetes-viral-sach-finds-out- 676596. Accessed 2 
Apr 2018.

21.	 Prathapan S,Wijewardena K,Low WY, Content analysis of food and 
beverages advertisements targeting children and adults on television in 
Sri Lanka. Asia Pac J Public Health. 2016;28(1 Suppl):86S–92S.https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC4785022/. Accessed 16 Mar 
2018.

22.	 Srinath KM, Basavegowda M, Tharuni NS. Diabetic self care practices 
in rural Mysuru, Southern Karnataka, India - a need for Diabetes Self 
Management Educational (DSME) program. Dia- betes Metab Syndr. 
2017;11(Suppl 1):S181–6.

23.	 Gudlavalleti MVS, Anchala R, Gudlavalleti ASV, Ramachandra 
SS,Shukla R, Jotheeswaran AT, et al. Perceptions and practices related 
to diabetes reported by persons with diabetes attending diabetic care 
clinics: The India 11-city 9-state study. Indian J Endocrinol Metab. 
2016;20(Suppl 1):S26–32.https://www.ncbi. nlm.nih.gov/pmc/articles/
PMC4847446/. Accessed 26 Mar 2018.

24.	 Rai M,Kishore J, Myths about diabetes and its treatment in North Indian 
population. Int J Diabetes Dev Ctries. 2009;29:129–32. https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC2822217/. Accessed 26 Mar 2018.

25.	 Patel M,Patel IM,Patel YM,Rathi SK, Factors associated with 
consumption of diabetic diet among type 2 diabetic subjects from 
Ahmedabad, Western India. J Health Popul Nutr. 2012;30:447–55. 
https://www.ncbi.nlm.nih.gov/pmc/articles/ PMC3763616/. Accessed 
26 Mar 2018.

26.	 Lawton J,Ahmad N,Hanna L,Douglas M,Bains H,Hallowell N, ‘We 
should change ourselves, but we can’t’: accounts of food and eating 
practices amongst British Pakistanis and Indians with type 2 diabetes. 
Ethn & Health. 2008;13:305–19. http://10.1080/ 13557850701882910.
Accessed 26 Mar 2018.

27.	 Ram J, Selvam S, Snehalatha C, Nanditha A, Simon M, Shetty AS, et 
al. Improvement in diet habits, independent of physical activity helps to 
reduce incident diabetes among prediabetic Asian Indian men. Diabetes 
Res Clin Pract. 2014;106:491–5.

28.	 Joshi SR,Bhansali A,Bajaj S,Banzal SS,Dharmalingam M,Gupta S, 
et al. Results from a dietary survey in an Indian T2DM population: 
a STARCH study. BMJ Open. 2014;4:e005138. http:// bmjopen.bmj.
com/content/4/10/e005138. Accessed 26 Mar 2018.

29.	 Mattei J, Malik V, Wedick NM, Hu FB, Spiegelman D, Willett WC, 
et al. Reducing the global burden of type 2 diabetes by improving 
the quality of staple foods: The Global Nutrition and Epidemiologic 
Transition Initiative. Global Health. 2015;11. https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC4489001/.

30.	 Sarat Chandra K,Bansal M,Nair T,Iyengar SS,Gupta R,Man- chanda 
SC, et al. Consensus statement on management of dysli- pidemia in 
Indian subjects. Indian Heart J. 2014;66(Suppl 3): S1–51.http://https://
www.ncbi.nlm.nih.gov/pmc/articles/ PMC4297876/.

Cont. on page 07



07

31.	 Mani UV,Prabhu BM,Damle SS,Mani I, Food & nutrition infor- mation. 
Asia Pac J Clin Nutr. 1993;2:111–4.http://apjcn.nhri.org. tw/server/
apjcn/2/3/111.htm. Accessed 12 Mar 2018.

32.	 Basavaraj G, Rao PP, Bhagavatula S, Ahmed W. Availability and 
utilization of pearl millet in India. SAT eJournal. 2010;8:6, Available 
from: http://ejournal.icrisat.org/Volume8/IMPI/Availa bility_and_
utilization.pdf.

33.	 Raidu V. Effect of processing and cooking on glycemic index of jowar 
varieties. Int J Food Nutr Sci. 2013;2:25–30.

34.	 Basavaraj G, Parthasarathy Rao P. Regional analysis of household 
consumption of Sorghum in Major Sorghum-producing and con- 
suming states in India. Report No.: Working Paper Series no. 28. http://
oar.icrisat.org/6422/1/J258_2011%20WPS%2028_full.pdf. Accessed 
12 Mar 2018.

35.	 Shukla K, Srivastava S. Evaluation of finger millet incorporated 
noodles for nutritive value and glycemic index. J Food Sci Technol. 
2014;51:527–34.https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC3931870/. Accessed 12 Mar 2018.

36.	 Joseph SP. A Study on millets based cultivation and consumption 
in India. Management Research. 2013;2:10, Available from: http://
indianresearchjournals.com/pdf/IJMFSMR/2013/April/5. pdf.

37.	 Patil KB,Chimmad BV,Itagi S, Glycemic index and quality eva- luation 
of little millet (Panicum miliare) flakes with enhanced shelf life. J Food 
Sci Technol. 2015;52:6078–82. https://www. ncbi.nlm.nih.gov/pmc/
articles/PMC4554602/. Accessed 8 Mar 2018.

38.	 Narayanan J,Sanjeevi V,Rohini U,Trueman P,Viswanathan V, 
Postprandial glycaemic response of foxtail millet dosa in com- 
parison to a rice dosa in patients with type 2 diabetes. Indian J Med 
Res. 2016;144:712–7.https://www.ncbi.nlm.nih.gov/pmc/ articles/
PMC5393082/. Accessed 8 Mar 2018.

39.	 Nus Community. Kodo and kutki millets in Madhya Pradesh. http://
www.nuscommunity.org/research/projects/ifad-eu-ccafs-nus/kodo-
and-kutki-millets-in-madhya-pradesh/. Accessed 6 Apr 2018.

40.	 Ugare R,Chimmad B,Naik R,Bharati P,Itagi S, Glycemic index and 
significance of barnyard millet (Echinochloa frumentacae) in type II 
diabetics. J Food Sci Technol. 2014;51:392–5. https:// www.ncbi.nlm.
nih.gov/pmc/articles/PMC3907638/. Accessed 8 Mar 2018.

41.	 Mohan V,Spiegelman D,Sudha V,Gayathri R,Hong B,Praseena K, et 
al. Effect of brown rice, white rice, and brown rice with legumes on 
blood glucose and insulin responses in overweight Asian Indians: a 
randomized controlled trial. Diabetes Technol Ther. 2014;16:317–25.
https://www.ncbi.nlm.nih.gov/pmc/arti-cles/PMC3996977/. Accessed 
9 Mar 2018.

42.	 Shukla K,Narain JP,Puri P,Gupta A,Bijlani RL,Mahapatra SC,   et 
al. Glycaemic response to maize, bajra and barley. Indian J Physiol 
Pharmacol. 1991;35:249–54.

43.	 Shobana S,Kumari SRU,Malleshi NG,Ali SZ, Glycemic response 
of rice, wheat and finger millet based diabetic food formulations in 
normoglycemic subjects. Int J Food Sci Nutr. 2007;58:363–72. https://
doi.org/10.1080/09637480701252229. Accessed 26 Mar 2018.

44.	 Chakraborty SK,Gupta S,Kotwaliwale N, Quality characteristics of 
gluten free bread from barnyard millet–soy flour blends. J Food Sci 
Technol. 2016;53:4308–15. https://www.ncbi.nlm.nih.gov/ pmc/
articles/PMC5223266/.

45.	 Mannuramath M,Yenagi N,Orsat V, Quality evaluation of little millet 
(Panicum miliare) incorporated functional bread. J Food Sci Technol. 
2015;52:8357–63. https://www.ncbi.nlm.nih.gov/pmc/ articles/
PMC4648869/.

46.	 Takhellambam RD,Chimmad BV, Prkasam JN, Ready-to-cook millet 
flakes based on minor millets for modern consumer. J Food Sci Technol. 
2016;53:1312–8. http://.https://www.ncbi.nlm.nih. gov/pmc/articles/
PMC4837707/

47.	 Kurpad AV, Minocha S. The health-nutrition-agriculture connect for 
protein in india. Bull Nutr Found India. 2017;38:8.

48.	 Ntuk UE, Celis-Morales CA, Mackay DF, Sattar N, Pell JP, Gill JMR. 
Association between grip strength and diabetes prevalence in black, 
South-Asian, and white European ethnic groups: a cross-Nutrition and 
diabetes in South Asia	 1273 sectional analysis of 418 656 
participants in the UK Biobank study. Diabet Med. 2017;34:1120–8.

49.	 Misra A, Alappan NK,Vikram NK, Goel K,Gupta N,Mittal K, et al. 
Effect of supervised progressive resistance-exercise training pro- tocol 
on insulin sensitivity, glycemia, lipids, and body composi- tion in asian 
indians with type 2 diabetes. Diabetes Care. 2008;31:1282–7.https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2453659/. Accessed 8 May 
2018.

50.	 Gulati S,Misra A,Tiwari R,Sharma M,Pandey RM,Yadav CP, Effect 
of high-protein meal replacement on weight and cardio- metabolic 
profile in overweight/obese Asian Indians in North India. Br J Nutr. 
2017;117:1531–40. https://www.cambridge.org/core/product/identifier/
S0007114517001295/type/journal_article. Accessed 29 Mar 2018.

51.	 Little M,Humphries S,Patel K,Dewey C, Decoding the type 2 diabetes 
epidemic in rural India. Med Anthropol. 2017;36:96–110.https://www.

ncbi.nlm.nih.gov/pmc/articles/PMC5359743/.
52.	 Gulati S, Misra A, Colles SL, Kondal D, Gupta N, Goel K, et al. Dietary 

intakes and familial correlates of overweight/obesity: a four-cities study 
in India. Ann Nutr Metab. 2013;62:279–90.

53.	 Misra A, Pandey RM, Devi JR, Sharma R, Vikram NK, Khanna N. 
High prevalence of diabetes, obesity and dyslipidaemia in urban 
slum population in northern India. Int J Obes Relat Metab Disord. 
2001;25:1722–9.

54.	 Daivadanam M,Absetz P,Sathish T,Thankappan KR,Fisher EB, Philip 
NE, et al. Lifestyle change in Kerala, India: needs assess- ment and 
planning for a community-based diabetes prevention trial. BMC Public 
Health. 2013;13:95. https://www.ncbi.nlm.nih. gov/pmc/articles/
PMC3576354/. Accessed 26 Mar 2018.

55.	 Ramachandran A,Snehalatha C,Ram J,Selvam S,Simon M,Nan- ditha 
A, et al. Effectiveness of mobile phone messaging in pre- vention of 
type 2 diabetes by lifestyle modification in men in India: a prospective, 
parallel-group, randomised controlled trial. Lancet Diabetes & 
Endocrinol. 2013;1:191–8. http://linkinghub. elsevier.com/retrieve/pii/
S2213858713700676. Accessed 26 Mar 2018.

56.	 Muralidharan S, Mohan V, Anjana RM, Jena S, Tandon N, Allender 
S, et al. Mobile health technology (mDiab) for the pre- vention of 
type 2 diabetes: protocol for a randomized controlled trial. JMIR Res 
Protoc. 2017;6(12): e242. https://www.ncbi.nlm. nih.gov/pmc/articles/
PMC5743924/.

57.	 Shah P, Misra A, Gupta N, Kishore Hazra D, Gupta R, Seth P,   et al. 
Improvement in nutrition-related knowledge and behaviour of urban 
Asian Indian school children: findings from the Medical education for 
children/adolescents for realistic prevention of obesity and diabetes 
and for healthy aGeing (MARG) intervention study. Br J Nutr. 
2010;104:427–36.

58.	 Panuganti P, Mehreen TS, Anjana RM, Mohan V, Mayer-Davis E, 
Ranjani H. Influence of socioeconomic status on knowledge of obesity 
and diabetes among adolescents in Chennai, South India.Children 
(Basel). 2017;4(8):61. https://www.ncbi.nlm.nih.gov/ pmc/articles/
PMC5575583/. Accessed 19 Mar 2018.

59.	 Singhal N, Misra A, Shah P, Gulati S. Effects of controlled school-
based multi-component model of nutrition and lifestyle interventions 
on behavior modification, anthropometry and metabolic risk profile 
of urban Asian Indian adolescents in North India. Eur J Clin Nutr. 
2010;64:364–73.

60.	 Pandey RM,Agrawal A,Misra A,Vikram NK,Misra P,Dey S, et al. 
Population-based intervention for cardiovascular diseases related 
knowledge and behaviours in Asian Indian women. Indian Heart 
J.	 2013;65:40–7.	 https://www.ncbi.nlm.nih.gov/pmc/
articles/ PMC3860769/. Accessed 20 Mar 2018.

61.	 Mukherjea A,Underwood KC,Stewart AL,Ivey SL,Kanaya AM, Asian 
indian views on diet and health in the United States. Fam Community 
Health. 2013;36:311–23. https://www.ncbi.nlm.nih. gov/pmc/articles/
PMC3987985/.

62.	 Balagopal P, Kamalamma N, Patel TG, Misra R. A community- based 
participatory diabetes prevention and management inter- vention in rural 
India using community health workers. Diabetes Educ. 2012;38:822–
34.

63.	 Food Safety and Standards Authority of India (FSSAI). Report of 
Expert group on Consumption of Fat, Sugar, Salt & its Health effects 
on Indian population. FSSAI; 2017. https://www.fssai.gov. in/dam/
jcr:4a9bc826…/Note_Report_HFSS_08_05_2017.pdf. Accessed 2 Mar 
2017.

64.	 Food Labelling restrictions prescribed by FSSAI. Food Safety 
Helpline.2015.	 https://foodsafetyhelpline.com/2015/04/ guidelines-
on-fssai-restrictions-on-labels-of-food-products/cited. Accessed 15 
Mar 2018.

65.	 Basu S,Vellakkal S,Agrawal S,Stuckler D,Popkin B,Ebrahim S, 
Averting obesity and type 2 diabetes in india through sugar- sweetened 
beverage taxation: an economic-epidemiologic mod- eling study. 
PLOS Med. 2014;11:e1001582.http://journals.plos. org/plosmedicine/
article?id=10.1371/journal.pmed.1001582. Accessed 28 Feb 2018.

66.	 Basu S,Babiarz KS,Ebrahim S,Vellakkal S,Stuckler D,Goldhaber- 
Fiebert JD, Palm oil taxes and cardiovascular disease mortality in India: 
economic-epidemiologic model. BMJ. 2013;347:f6048. https://www.
bmj.com/content/347/bmj.f6048. Accessed 29 Mar 2018.

67.	 Indian State Imposes ‘Fat Tax’ on Fast Food. VOA. https://lea 
rningenglish.voanews.com/a/southern-indian-state-of-kerala- imposes-
fat-tax-on-fast-food/3426103.html. Accessed 6 Mar 2018.

68.	 Gupta Jain S, Puri S, Misra A, Gulati S, Mani K. Effect of oral 
cinnamon intervention on metabolic profile and body composition of 
Asian Indians with metabolic syndrome: a randomized double- blind 
control trial. Lipids Health Dis. 2017 ;16:113. https://www. ncbi.nlm.
nih.gov/pmc/articles/PMC5469078/. Accessed 7 Mar 2018.



08

PUBLISHED BY 
INDEPENDENT MEDICAL PRACTITIONERS ASSOCIATION 

275/75, PROF. STANLEY WIJESUNDARA MW, COLOMBO 7.  Tel: 0112 501 113  Fax: 0112 500 818  
E-mail: champa.impa@gmail.com | info@impa-lk.org  Web: www.impa-lk.org 


