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5.1. SUMMARY AND CONCLUSION 

The present study has been conducted among the Bengali Muslim children and their 

mothers to assess the body composition and nutritional status. Also, present study assessed the 

relationship between the socio-economic, demographic and lifestyle variables and nutritional 

status among the Bengali Muslim children and mothers in West Bengal, India. The relationship 

between child and maternal body composition and nutritional status is considered to be a 

complex phenomenon. The assessment of body composition and nutritional status is one of the 

major areas of interest of Biological and Physiological Anthropology. The biological 

anthropologists intend to explore the possible mechanisms, identify, explain and understand 

such complex biological processes in human population. The proper evaluation, identification, 

explanation and understanding of body composition and nutritional status will definitely help 

the researchers to tackle or answer several unwanted nutritional and health situations (e.g., 

undernourishment, over nourishment, growth retardation, delayed and poor cognitive 

development and mortality or morbidity). With the presence of overweight-obesity, India is 

also a home for undernutrition which is a major cause of child and maternal mortality and 

morbidity in its populations. Insufficient intake and poor absorption of food, poor biological 

use of nutrients are the causes of undernutrition which can result in impaired growth, 

underweight and impaired body functions among children. The presence of undernutrition in 

terms of stunting, wasting, underweight and thinness among children have detrimental effects 

on their life and these are the reasons behind slow brain development and lower cognitive 

development. Obesity is one type of disease that is associated with impaired functions related 

to alterations in the metabolism of steroid hormones, metabolic alterations including lipid and 

glucose levels and also increases in the turnover of free fatty acids that lead to insulin resistance 

syndrome. Due to the nutrition transition in India high rate of urbanization, sedentary life style 

and economic development have happened and these have caused the rise lifestyle disorders, 



 
 

non-communicable diseases, reduced physical activity and sedentary lifestyle mainly in urban 

populations but rural populations are also not out of the scenario. Now, energy-dense diets have 

replaced traditional diet patterns of individuals which have given rise to the deposition of 

excess body fat which gives rise to overweigh-obesity. Improper resource distribution, huge 

gap in per-capita income, and gap in socio-economic status in population are the major causes 

of the problem of both undernutrition and overnutrition in India. The undernourished children 

and overnourished mothers are not the results of different effects but have originated from the 

same cause i.e., inappropriate resources availability/allocation in the population. The 

undernourished (mainly stunted) children tend to become overweight and obese adults in most 

of the cases. Obesity is associated with increased risks of the metabolic diseases, hypertension, 

coronary heart disease, insulin resistance, type-2 diabetes mellitus, dyslipidemia, polycystic 

ovary syndrome and atherosclerosis among individuals. Maternal nutritional status and body 

composition impacts the intrauterine foetal growth and immediate postnatal development. The 

intrauterine environment is crudely assessed by birthweight of the infant. Epidemiological data 

indicates that intrauterine life is a crucial period because a suboptimal intrauterine environment 

can affect the future development of chronic diseases among children and adults. Mother’s with 

poor nutritional condition tends to give birth to the low birth weight babies which can lead to 

the development of disease in adulthood as several research studies suggest a relationship 

between birth weight and development of disease in adulthood. Poor nutritional and body 

composition of mothers can cause growth retardation and poor nutritional status in children. 

Anthropometry plays a pivotal role in assessment of body composition and nutritional 

status in population (e.g., children and mothers). In the present cross-sectional study the body 

composition and nutritional status of children and their mothers have been assessed using 

standard anthropometric procedures and measures. The results of the present study established 

a high prevalence of undernutrition in terms of stunting (low height-for-age), underweight (low 



 
 

weight-for-age), thinness (low BMI-for-age) and wasting (low weight-for-height) and low 

HdC-for-age among the Bengali Muslim children of Darjeeling district, West Bengal. 

Moreover, the present study has observed double burden of malnutrition (DBM) (i.e., 

undernutrition and overweight-obesity) among the mothers of these Bengali Muslim children. 

Chronic undernutrition in childhood gives rise to several developmental disorders among 

children (e.g., slow cognitive development due to undernutrition and lower performance level 

in schools due to high adiposity level) and hampers overall growth of children which continues 

and affects their future life. Poor growth and development of children when continues in higher 

age groups, it affects the overall economic growth of the country and becomes a persistent 

problem of the country as a whole. The problem of DBM among mothers is observed to be 

significant in the results of present study. The DBM contributes to the poor working capacity 

and poor physical activity in population. The problem of economic growth and DBM rotates 

in a cyclic process and one contributes to another. Body compositions of both children and 

mothers have also been assessed in the present study. Excess body fat in individuals is also 

linked with impaired immune function as a result of the secretion of increased cortisol which 

is a steroid hormone and released as the responsive action to psychological and environmental 

stress. Associations and effect of several socio-economic and demographic correlates have 

been observed among the Bengali Muslim children and their mothers. Therefore, present study 

has proved that the Bengali Muslim children and their mothers are in a critical junction 

nutritionally. Importance should be given to improve the overall nutritional status of the 

children and mothers. This is a very well-known scenario in Indian society where the poor 

nutrition conditions which perpetuates for generation after generation among Indian 

populations and gives rise to severe condition of ill health, mortality and poor reproductive 

outcomes (e.g., LBW) and working capacity in a large scale in the population. The increasing 

intake of whole gram, vegetables, fruits and dairy products and increasing physical activity 



 
 

could improve nutrient intakes and BMI status of the children and mothers. The proper 

assessment of health status is necessary among all the children and mothers in the population 

so that the risk of overweight obesity can also be minimised. It can be concluded that to reduce 

or control the problem of undernutrition and overweight-obesity among the children and 

mothers both the Government and Non-Government Organizations should adopt initiatives to 

improve nutritional status with proper planning and application of policies in the population. 

Globally the prevalence of DBM in populations is viewed as a severe public health challenge 

especially in countries with high burden of overnutrition and difficulties are occurring in 

combating the situation. Therefore, for India being a developing nation the prevalence of the 

same will cause expensive if it is not dealt with proper strategy and care. 

There is an urgent need for attention to improve nutritional status by appropriate health 

and nutritional intervention programmes to ameliorate the problem of undernutrition among 

children and DBM among the mothers. Factors associated with malnutrition need closer 

investigation and prevention of dual burden should be targeted at the high-risk groups 

simultaneously. Dissemination of necessary nutritional knowledge, health related educations 

and child care practices will be very much helpful to control the problem of undernutrition 

among the Bengali Muslim children. Finally the conclusion of the present body composition 

and nutritional status of the Bengali Muslim children is summarized as follows:    

1. The descriptive statistics (mean± SD) of anthropometric measures indicated that 

there are no statistically significant differences in the age-sex-specific mean of 

height, weight, MUAC, FM, FFM, FFMI, TUA, BMI. But statistically significant 

differences were observed in case of HdC, TSF, SSF, PBF, FMI, UMA, UFA, AFI, 

UME, UFE and PBF-BMI Ratio(p<0.05). 



 
 

2. The sex-specific adiposity pattern and skinfold thicknesses (e.g., TSF, SSF, FMI, 

AFI, UFA and UFE) and PBF were found to be significantly higher among girls 

than the boys (p<0.01). 

3. The sex-specific overall muscularity pattern (e.g., UMA and UME) was observed 

to be significantly higher among boys than girls (p<0.05). Therefore, results 

showed that there is existence of sexual dimorphism in muscularity and adiposity 

pattern among Bengali Muslim children.       

4. The age-sec specific mean anthropometric variables (e.g., height, weight, HdC, 

FM, FFM, TUA, UMA, UFA, UME AND UFE) were observed to increase with 

age with few exceptions among Bengali Muslim children. Hence, the results of the 

present study indicate the attainment of physical growth in anthropometric 

variables is an age-related effect among Bengali Muslim boys and girls.      

5. Age-specific mean differences in anthropometric variables of physical growth 

pattern were found to be statistically significant in case of almost all the 

anthropometric and body composition variables for boys and girls (p<0.01 and 

p<0.05). 

6. High magnitude of stunting, thinness, wasting, underweight and low HdC-for-age 

was observed among the Bengali Muslim children (aged 1-5 years). Statistically 

significant sex-differences was observed in the prevalence thinness (Low BMI-for-

age), wasting (low weight-for-height), low HdC-for-age between boys and girls 

(p<0.01).  

7. The high magnitude of undernourishment indicates the high nutritional demand 

among the children. 



 
 

8. In case of the mothers of the Bengali Muslim children all the anthropometric and 

body composition variables were observed to show an age specific increasing 

trend. 

9. Prevalence of a double burden of malnutrition (undernutrition, overweight and 

obesity) has been observed among the Bengali Muslim mothers. 

10. Several socioeconomic and demographic correlates were observed to have 

statistically significant effect on the nutritional status of the Bengali Muslim 

children and mothers. 

11. The findings of the present study propose a good opportunity to do more invasive 

study in the studied population. Moreover, present study indicates the need for 

proper dissemination of knowledge on nutritional requirement and awareness, on 

the improvement of socio-economic conditions, type of food for intake, on child 

care and feeding practices to reduce such prevalence. 

5.2. LIMITATIONS OF THE PRESENT  

The limitations of the present study on the body composition and nutritional status of 

Bengali Muslim children and mothers are summarized as follows:  

1. The present study lacks the information related to food habits and dietary pattern 

or intra-household food or resource allocation and gender related pattern if any 

among the children and mothers which might have significant effect on the 

nutritional status of the children and their mothers. 

2. The present study did not assess the physical growth pattern of the children because 

it was a cross-sectional study which did have an opportunity to assess the growth 

patterns of the children. 



 
 

3. Further, the present study did not assess the physical development issues (i.e., 

timing any cognitive or motor development) among children due to cultural issues 

and limited resources and time framework.  

4. The information on the inter-personal resource allocation, cultural practices related 

to gender among children which may have important effect on their nutritional 

status are could not include in the present study. 

5. Present study includes the data on age at menarche and age at marriage which is 

dependent on the memory or recalling ability of the mothers therefore, can lack 

accuracy. 

6. The present study focuses on the Bengali Muslim population residing in particular 

areas of Darjeeling district, West Bengal. Therefore, the findings may not represent 

the overall situation of the district and the state. 

5.3. RECOMENDATIONS  

The results of the present study revealed the high prevalence of 

malnutrition(undernutrition among children and both under and overnutrition among mothers) 

that is the unsatisfactory nutritional condition of the Bengali Muslim children and mothers. 

Therefore, following recommendations/suggestive measures may be proposed for overall 

improvements of the nutritional and body composition condition of the Bengali Muslim 

children and their mothers:  

1. The nutritional status should be improved by introducing improved quality of nutrient rich 

foods in diet of the children and mothers. The supplementations in terms of protective foods 

and trace elements especially zinc, selenium should be provided.  

2. The Government should play a major role to reduce the problem of undernutrition among 

children and DBM and overnutrition among mothers in the study and to the overall population 

in order to improve the health and nutritional status of the community/population. 



 
 

3. The appropriate target oriented nutritional intervention programmes are necessary to be 

implemented for the overall improvement of nutritional status among the studied population. 

4. The Government policies for improving the overall socio-economic and demographic 

situation of the poor children and mothers are necessary in order to reduce the menaces of 

undernutrition and overnutrition in population. There is a severe need for women 

empowerment, women education and employment to improve the nutritional situation in the 

studied population. Public/private partnerships are necessary for proper implementation of the 

public health policies.5. The healthcare facilities must be made more easily available for the 

children and women. The relevant healthcare knowledge must be disseminated in order to reach 

or access the benefits of the target population. Proper utilization of health care facilities should 

be ensured by Government.  

5. Health check-up camps should be on more regular basis which is very necessary for the 

monitoring of the nutritional situation of the children and mothers. The Non-Governmental 

Organizations (NGOs) should also be involved in popularizing the utilization of existing health 

care facilities in order to combat ill-health and malnutrition condition in the population.  

6. Rapid treatment and proper healthcare managements of nutritional diseases should be done 

to minimize the disease burden on the physical growth attainments and undernutrition of the 

children and double burden of nutrition among the Bengali Muslim mothers/women. Regular 

health check-ups, monitoring of physical growth attainment of children, clinical evaluation of 

nutritional deficiencies and morbidities among children should be done to prevent the energy 

loss and ensure adequate physical growth and development and nutritional status.  

7. The health and nutrition related knowledge is necessary and should be imparted in the 

population for a better understanding of the problems at individual/ population level. Proper 

community intervention programmes and policy implementation is very necessary to resolve 

the problem of DBM.  



 
 

8. Evidence based interventions are necessary which can be accurate/suitable, successful and 

sustainable in case of India. Moreover, routine monitoring and assessment of physical growth, 

development and nutritional status may introduced in individual/population level in order to 

identify or prevent the relative risk of unattained growth, development delay or related 

consequences of undernutrition among vulnerable segments of the population.  

9. Finally, the prevalence of malnutrition manifests several physical consequences such as poor 

reproductive outcomes, reduced physical activity and productivity among adults and poor and 

slow cognitive development among children.  Therefore, introduction of physical training 

could substantially improve the work capacity and health situation in the population.  

10. Women empowerment will definitely lead to proper socio-economic conditions which will 

in turn improve the nutritional conditions in the studied population. 

5.4. GENERAL CONCLUDING REMARKS  

Finally, the present study emphasise to the fact that more importance should be given 

to improve the nutritional situation among the Bengali Muslim children and mothers of West 

Bengal. Present study establishes the fact that there is the prevalence of undernutrition among 

the Bengali Muslim children and DBM among Bengali Muslim mothers in the studied 

population. The conventional anthropometric indicators of stunting (low height-for-age), 

wasting (low weight-for-height), underweight (low weight-for-age), thinness (low BMI-for-

age) and low HdC-for-age have been extensively used to assess the current situation of 

nutritional status among the Bengali Muslim children. BMI has been used as an indicator of 

nutritional status of Bengali Muslim mothers and prevalence of undernutrition and 

overnutrition has been observed. Present study indicates that the prevalence of undernutrition 

does not have an age specific trend. Therefore, it is very necessary to give equal importance in 

improving nutritional condition of the children of all groups. The mothers of Bengali Muslim 

community should be taken care of for improvement of the condition of malnutrition 



 
 

(undernutrition and overnutrition) so that it does not perpetuate to their future generation. The 

child and maternal nutritional status should be systematically included in all nutrition surveys. 

More extensive population specific studies among the Bengali Muslim children and women 

should be performed to get more insights in the nutrition situation in the population. Moreover, 

data on diet and food habit should be incorporated in research studies in the studied population 

which the present study lacks. Both government and non-governmental intervention is very 

necessary to combat and improve the present poor nutritional situation among the Bengali 

Muslim children and mothers. There is an urgent need to look into the problem and proper 

nutritional intervention programmes should be incorporate to ameliorate the nutrition situation 

among the Bengali Muslims. 

 

  


