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Abstract: Providing adequate quantities of nutritious and quality food is becoming a huge challenge in wake of exponential growth in human population. 
This is resulting in undernutrition of economically deprived populations across various countries. Increasingly it is being observed that undernutrition 
from an early age is aggravating the chances of onset and progression of several commonly occurring Non-communicable disease (NCD) conditions. On 
the other hand, malnutrition arising out of imbalanced diet is also increasing incidences of NCDs such as obesity. Thus, malnutrition is turning out to be 
one of the vital parameters that are contributing significantly towards shift in disease epidemiology from infectious to chronic non-infectious ones. This 
paper is aimed towards understanding and analysing some of the cause-and-effect relationships between malnutrition and a few commonly occurring 
NCDs. 
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1 INTRODUCTION       
Noncommunicable diseases (NCDs) are chronic in nature, 
having prolonged duration and slow progression. Major types 
of noncommunicable diseases include cardiovascular 
diseases (like heart attacks and stroke), cancer, chronic 
respiratory diseases (such as chronic obstructed pulmonary 
disease/COPD and asthma), obesity and diabetes. The 
number of occurences of various types of NCDs has been 
increasing alarmingly across the globe [1]. The situation is 
deteriorating faster in developing and underdeveloped 
countries [2]. Estimates indicate that by the year 2020, around 
80 percent of the global disease burden will be contributed by 
NCDs alone [3], [4], [5]. It is also estimated that approximately 
17% increase will be observed in NCDs worldwide, with 27% 
increase in the African subcontinent itself 5. Currently, 50% of 
deaths occuring in the Asian subcontinent are contributed by 
NCDs [5]. In moe specific terms, developing countries account 
for over 67% of all cancer deaths, 80% of diabetes and 
cardiovascular deaths, and 90% of COPD deaths [6]. The term 
malnutrition refers to any state of nutritional imbalance in the 
body. Such imbalance may arise either due to presence of 
excess energy, proteins or micronutrients (referred to as 
overnutrition) or their insufficient amounts (referred to as 
undernutrition) in the body. The imbalance develops to such 
an extent that it affects the tissue or body form in a negative 
manner and often results in a diseased state [7]. 

 

2 MATERIALS AND METHODS 
Epidemiological shift towards occurrence of non-
communicable diseases across all economical sections has 
led to the understanding that many contributing factors have 
evolved over the past several decades. Malnutrition (both 
unavailability and excess availability of nutrients) is 
increasingly turning out to be one these significant contributing 
factors.  
 
 
 
 
 
 
 
 

This study searched for, reviewed and analyzed into various 
publications, articles and reports which provided evidence 
linking occurrence of different NCDs with dietary habits and 
diets.  

 
3 FINDINGS 
 
3.1 Malnutrition in some major NCDs 
Several studies have shown that a correlation exists between 
nutritional levels of the population and emergence of NCDs 
[8], [9], [10], [11]. One of them clearly mentioned that 
undernutrition, overnutrition and sedentary lifestyles are the 
three most important risk factors contributing to NCDs [10]. 
Majority of these increases have taken place because of 
changes in overall global environment which include economic 
growth, urbanization, cultural intermixing, introduction of 
Western foods, ease of commuting and workplace related 
changes (both physical activity and stress). It is worth 
mentioning that most of the ready-to-eat Western diets are 
extremely rich in harmful and unhealthy food components 
such as saturated fats, refined starches, w-6 rich oils, sugars, 
salts and aerated drinks. An increasing percentage of urban 
population of the middle-income-group nations has also got 
addicted to these diets owing to their ease of availability. This 
has led to a huge rise in the number of NCDs in these 
countries as these foods have been found to predispose a 
person towards this cluster of diseases. Several studies have 
supported this correlation and have shown that occurence of 
many NCDs such as cancer, diabetes, ashthma and 
cardiovascular diseases coroborates with higher levels of 
prostacyclins, thromboxanes and leukotrienes, all of which are 
present in significantly high quantities in these diets [11], [12], 
[13], [14] . On the other hand, it has been found that diets that 
are enriched with fruits, vegetables, nuts and olive oil have 
protective action against NCDs [15] (WHO, 2005). Protective 
role of fruits and vegetables has also been observed in 
patients suffering from myocardial infarction [16], [17], [18], 
[19].  
 
3.2 Contributory factors of malnutrition in NCDs 

 
3.2.1 Maternal malnutrition 
This is a very vital parameter which has been found to play 
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significant role in predisposing the fetus towards NCDs [20]. 
Studies have shown that if the mother is deficient in 
micronutrients, such as vitamin B12, the newborn may be 
underweight at birth. In addition, he/she has a higher chance 
of developing diabetes, obesity or other NCDs in subsequent 
stages of life [21], [22], [23]. Overnutrition of the mother has 
also been found to be harmful as it increases chances of the 
child becoming obese in future [24]. The situation is worsened 
by the fact that majority of pregnant women do not follow the 
dietary recommendations suggested by the healthcare 
facilities [25].  
 
3.2.2 Paternal diet 
Although most of the available reports have highlighted the 
importance of maternal nutritional status, some recent studies 
have also been able identify the significance of paternal 
nutritional status in this context. One of these studies has 
identified paternal diet and health as contributory factors 
towards health of the offspring [26]. 
 
3.2.3 Lifestyle and behavioural malnutrition 
Most of the lifestyle and behavioural patterns of individuals are 
influenced by their surroundings, and develop during early 
childhood and adolescent days. These include getting 
addicted to unhealthy diets, avoiding physical activities and 
attraction towards alcohol/smoking. All of them increase the 
risk of developing NCDs [27], [28].  Moreover, breastfed 
infants have been found to be at lower risk of suffering from 
obesity and diabetes in adulthood. Diets deficient in iron and 
vitamins as well as those emulating Western recipes increase 
the chances of occurence of obesity in future [29], [30].  
 
3.2.4 Epigenetic factors 
Role of epigenetic regulation in context of predisposing an 
individual towards NCDs is still poorly understood. Some 
significant level of research has started in this direction 
recently. Contributions from these studies have indicated that 
maternal factors can show epigenetic modulation of fetal 
genes [31], [32]. Maternal malnutrition has been reported to 
alter methylation pattern of genes of the offspring to the extent 
of predisposing the offspring to metabolic syndrome in future 
[33]. Moreover, exposure to mother’s gestational diabetes 
during prenatal life has been found to alter epigenetic imprint 
of the fetus and make the individual more prone towards type2 
diabetes in adulthood [34]. This notion has also been 
supported by animal model studies wherein epigenetic 
alterations favouring predisposition towards NCDs could be 
reversed by providing folic acid supplements during pregnancy 
[35]. Interestingly, it has recently been reported that MIR168a, 
a microRNA present in very high quantities in rice, has 
capability of inhibiting a protein which can remove low-density 
lipoproteins (LDLs) from blood [36]. 

 

4 INTERVENTION STRATEGIES 
 
4.1 Nutritional Supplementation  
During pregnancy, supplementation of vitamin deficiencies by 
administration of vitamin supplements and micronutrients have 
been found to be beneficial to both mother and child [37]. 
Significantly, a nutrient supplementation project named 
Mumbai Maternal Nutrition Project (MMNP) and undertaken in 
India has shown very promising results. In this project, 
providing a nutrient-rich healthy snack to pregnant women was 

found to reduce gestational diabetes in pregnant women to a 
large extent [38].  

 
4.2 Behavioural and lifestyle related changes 

 
Majority of the underdeveloped and developing countries are 
plagued by the fact that a huge gap exists in awareness levels 
in the society, both in context of education and health. The 
problem is aggravated by the fact that the female members, 
who should have been empowered maximally, are generally 
most deprived. It has been seen that self-efficacy is lowest 
among women belonging to disadvantaged sections and they 
have also been found to have most unhealthy food habits and 
other addictions [39], [40]. However, promising results have 
been obtained from those interventions on women of such 
backgrounds which highlighted the risk-benefit situations of 
using healthy food habits and behavioural practices [41], [42], 
[43]. According to The International Federation of Gyanecology 
and Obstetrics (FIGO), adopting healthy practices before 
conceiving can help to tackle the issue of maternal 
malnutrition effectively and provide downstream benefits to the 
offsprings too [44]. Several intervention programmes have also 
been launched for generating healthy dietary habits among 
adolescents and young adults and the results are quite 
promising [45], [46].   

 
4.3 Better nutritional policies 
It is well known that excellent health is a manifestation of 
having a well-balanced diet. Accordingly, a food and nutritional 
policy has been developed and recommended by WHO, 
International College of Nutrition and International College of 
Cardiology. The main components of this policy include 
collating comprehensive information on nutrition, 
understanding the contribution of each of the nutritional 
components in context of health, involving healthcare workers 
in the process of altering diet and lifestyle patterns of patients, 
designing and implementing effective surveillance 
mechanisms for monitoring of food intake pattern, nutritional 
status, physical activity status and behavioural patterns of 
individuals [8], [9], [10], [11]. 
 
4.4 Better healthcare facilities and national policies 
Keeping in view the alarming rate at which the NCDs are 
affecting people worldwide, the existing healthcare facilities 
must be equipped with infrastructural amenities so that they 
can take care of the patients from the initial stages. Healthcare 
personnel should also be trained so that they can be utilized 
as resources for disseminating awareness about healthy food 
habits and lifestyle at local levels. This approach, if successful, 
can also help in reducing the number of incidences of NCDs.  
Government policies about food production, import of food 
materials, awareness programs on NCDs and resource 
allocation in proportion to burden of diseases would also prove 
highly beneficial. 
 

5 CONCLUSION 
Non-communicable diseases (NCDs) are expanding their 
spread rapidly causing higher morbidity and mortality than the 
infectious diseases. The situation is most grim in LMICs (Low-
middle-income countries). Malnutrition has been identified as 
one of the major factors contributing towards onset and 
progression of NCDs. Thus, appropriate awareness and 
intervention strategies aimed towards minimising the damage 
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being done by malnutrition related issues is of prime 
importance.  
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