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ABSTRACT:

Malnutrition is a major public health and economic problem of global

significance. Good nutrition with an adequate, well balanced diet combined with regular physical
activity is a corner stone of good health. Prevalence rates of either obesity or underweight are
increasing in all parts of the world, both in affluent western countries and in poor nations. The
data for the present study was collected from 157 Khasi females from Saiden village of
Megahlaya aged between 14 to 60 years through random sampling method. The result shows
that the frequency of overweight / obese (30.09%) was higher among the adult females. However,
thefrequency of underweight (29.54%) was higher among adol escent. The frequency of 15.04%
underweight was found among adults females. The frequency of underweight among lower
income group, middle income group and high income group was 20.27 per cent, 25.53 per cent
8.33 per cent respectively. It is observed that family income has a positive relationship with the
prevalence of overweight / obese among the adult females. The study further indicates that
lifestyle and physical activity are crucial in determining the nutritional statusof the community.

INTRODUCTION

Nutritional status of the people is mainly
influenced by thefood they intake regularly. Taking
improper amount of food results in malnutrition
which ultimately affects physical well-being of
people (Ahmed and Siwar, 2013). Good nutrition
with an adequate, well balanced diet combined with
regular physical activity is a corner stone of good
health. Poor nutrition can lead to reduced immunity,
increased susceptibility to disease, impaired physical
and mental development and reduced productivity
(WHO, 2010). The term malnutrition refers to
deficiency, excesses or imbalance intake of energy,
protein and or other nutrients. It includes both under
nutrition and over nutrition. Under nutrition results
from insufficient dietary energy requirement, poor
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absorption and or poor biological use of nutrients
consumed. On the other hand, over nutrition results
from excessivedietary energy intake. Intakeof adiet
sufficient to meet or exceed the needs of the
individual will keep the composition and function
of the individuals within the normal range. When
thisequilibrium isdisturbed, then loss of body tissue
ensues. The lack of nutrients produce a series of
metabolic change in relation to energy and protein
metabolism within hoursor day of reducing nutrients
intake long before demonstrable anthropometric
changes (Jegjeebhoy,’ 87). Malnutrition is a major
public health and economic problem of global
significance. Prevalence rates of either obesity or
underweight areincreasingin all parts of theworld,
both in affluent western countries and in poor
nations. Men, women and children in different age
groups are affected with the problem of over
nutrition and under nutrition. Indeed, overweight,
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obesity and health problems associated with them
are now so common that they are replacing the more
traditional public health concerns. In 1995, the adult
mortality attributabl e to over nutrition was estimated
to be about 1 million, double the 0.5 million
attributable to under nutrition (Bjorntorp, 2001).
Several studiesindicated that women with a body
mass index below normal show a progressive
increase in mortality rates aswell asincreased risk
of illness. Women of the reproductive age are
amongst the most vulnerableto malnutrition (Grima
and Genebo, 2002).

Rates of overweight continueto rise across all
regions. Theincreasing problems of overweight and
obesity are occurring throughout the world effecting
all ages. Health professionals around theworld are
concerned and trying to figure out why the problems
of obesity areincreasing (Stettler and Shelly, 2006).
Normal and healthy food are best for the human
body. The main link between our eating habits and
obesity is how much food we eat. Earlier, when
peoplewerefarmersor hunter gatherers, they didn’t
have easy access to food and so people eat small
portions and few meals a day. However, within
increasing modernization, urbanization and rapid
socioeconomic development, it becomes easier to
get food, and people began eating more mealsaday
and bigger portions (UNICEF, 2013). Generally, at
household level, cultural norms and practices and
socio-economic factors determines the extent of
nutritional status(Rao, 2010). A study of DHS survey
conducted in devel oping countries shows that women
from low economic status households were most
affected by malnutrition (Grima and Genebo, 2002).
A lack of nutritional knowledge can also lead to
mi sconceptions about food and negative food
traditions that are passed on from generation to
generation (Lange, 2010). The problem related to
nutrition has serious public health significance
impacting psychological, physical development,
behavioral and work performance of pregnant
women. Nutritional problems may be caused not only
by deficiency of protein, calorie, iron, vitamin, but
by other condition like malaria, worm infestation,
adverse environmenta and socio-demographic factor
(Madhui and Singh, 2011).

MATERIALSAND METHODS

This study was conducted in Saiden village, Ri-
Bhoi digtrict of Meghalaya. Saiden village consists
of mixed population but major dominant community
are Khasi which follows the traditional governing
system. The village governed by the headman, who
iselected by thevillagers. They enjoyed autonomyin
organization and management of their own affairsand
have exercised collective control over their natural
and human resources. The collective control is
exercised by the council of eldersof thevillagecalled
thevillage council or dorbar shnong (Lapang, 2010).
Each village has its own dorbar. Christianity is the
dominant religion followed by the majority of the
population and important festival of the village is
Niangtaser festival which isan insect that particularly
emerge every after four-year. The main focus of this
festival isto make people aware of theimportant for
preservation of environment, forests and animals.
Socio economic condition of the villagers of the of
the study area depend on the agricultural activities,
likecultivation of cash crops, broom plants, pineapple.
Some are also engaged in poultry farming, waged
laborer, carpenter, and shopkeeper. Someof them are
well placed in government jobs. “The principle
defining element in Khas societyistheir matrilineality
and democratic system in organizing their Syeimship
and choosing their Syiems.

The data was collected from 157 Khasi females
aged between 14 to 60 year sthrough random sampling
method following ahouseto housevisit. Thesubjects
wer e divided as adol escents (14- 19 years) and adults
(20+years). An anthropometric rod and a weighing
scaleto the nearest of 0.1 cm and 0.5 kg respectively
was used to measure height and weight with subjects
wearing light clothesfollowing the sandard technique
of Lohman et al. ('98). Prevalence of overweight/
obesity has been eval uated using Asian cut-off points
(WHO, 2000). According toAs an cut-off points, BMI
>27.5kg/m? has been considered as obese, BMI
between 23.5-27.4 kg/m?, considered asoverweight,
BMI between 18.5-23.4kg/m? indicates normal and
BMI beow 18.5kg/m? considered as underweight.
Data on various socio-economic conditions like
family income, education, occupation, etc were
collected from subject or head of the household. Data
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on physical activity and food habits were also
collected from each subject. The per capita monthly
income of the householdswas classified asfollows:

Above 75" percentile (> £ 5000) = Highincome
group (HIG)

50" to 75" percentile (¥ 2100-5000) = Middle
income group (M1G)

Be ow 50" percentile(< ¥ 21000) = Low income
group (LIG)

Data on educational attainment of individuals
wereclassified into four categories, namely, primary,
secondary, higher secondary and graduate and above.
Data on occupation of each subject were classified
into five categories such as government employee,
private, student and housewife. Information on
physical activity, television watching and food habits
were collected from each subject following arecalled
method of one week period. The data on television
time and physical activity were divided into two
categories: less than or equal to one hour and two
hoursand above. Dataon food habits, especially non-
vegetables intake were divided into one-two times a
week, three-four times a week and five times and
above. The data was analysed using MS-Excel
software. The parameters taken were analysed
gtatistically to find out the mean and standard error
for the anthropometric measurements. In order to test
the level of significance, both t-test and chi-square
have been used in this study.

RESULTS

Tablel shows basi c data on mean height, weight
and BMI with standard deviation of Khas femal es of
Saiden village. The table shows that mean height
(150.68+4.45) was found higher among adults. The
mean height (147.57+6.68) was found among
adolescents. The differences were statistically
significant (p<0.05). Similarly, the mean weight
(49.29+8.13) was found higher among adult females
than adolescent girls (42.56+5.05). The differences
in the mean weight weresignificant (t = p<0.05). The
sameresult was also found for BMI. The mean BMI
valuewas higher among adult females (21.71+3.49)

than adolescent girls (19.49+1.64). Thedistributions
of mean BMI in different age-groupswere satitically
significant (p<0.05).

TABLE 1

Basic data on mean height, weight and BMI among
adolescents and adult Khasi females of Saiden village

Age- No. Mean Mean Mean
groups 44 Height (cm) weight (kg) BMI
Years 113 +SD +SD +SD
14-19 147.57+6.68 42.56+5.05 19.49+1.64
20+ 150.68+4.45 49.29+8.13 21.71+3.49
t=2.85 t=6.17 t=3.33
df =57 df=120 df=146
p<0.05 p<0.05 p<0.5

The Table 2 shows the nutritional status among
adolescentsand adult Khasi females of Saiden village.
The table shows that the frequency of overweight/
obese (30.09%) was higher among the adult females.
However, the frequency of underwei ght (29.54%) was
higher among adolescent. The frequency of
underweight (15.04%) was found among adults
females. The differences in the distributions of
different BMI values in different age groups were
statigtically significant ( % 2=18.023; df=2; p<0.05).

TABLE 2

Distribution of different BMI values among adolescents
and adult Khasi females of Saiden village

Age No. Underweight Normal Overweight
-groups /obese
14-19 4413(29.54%)* 31(70.46%) -
20+ 113 17(15.04%) 62(54.87%) 34(30.09%)

%?=18.023; df= 2; p<0.05;
* Figures in parenthesis indicate percentage

The higher frequency of overweight/obesity
(41.67%) was found among higher income group (see
Table 3). This was followed by frequency of
overweight/obesity among middle income group
(19.15%) and lower income group (13.52%). The
frequency of underweight among lower incomegroup,
middle income group and high income group was
20.27 per cent, 25.53 per cent 8.33 per cent
respectively. The differences in the distribution of
BMI valuesin relation with income were statistically
significant (y*=13.56; df=4; p<0.05).
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TABLE 3

Distribution of different BMI values in relation with income
group among Khasi females of Saiden village

Income group No. Underweight Normal Overweight/

obese
Lower income 74 15 (20.27)* 49 (66.21) 10 (13.52)
Middle income 47 12 (25.53) 26 (55.32) 09 (19.15)
High income 36 03 (8.33) 18 (50.00) 15 (41.67)

¥?= 13.56; df= 4; p <0.05;
*Figures in parenthesis indicate percentage

The distributions of overweight/obese and
underweight in rel ation with educational levelsamong
Khasi femalesof Saidenvillagearegivenin Table4.
The table shows that the frequency of overweight/
obesity 28.12 per cent was found higher among
females who attained graduate and above level of
education. Whereas, the frequency of overweight/
obesity 20.83 per cent, 21.74 per cent and 15.62 per
cent was found among primary, secondary and higher
secondary level of education. However, the frequency
of underweight 25.00 per cent was found higher
among primary level of education. The frequency of
underweight 21.74 per cent, 18.75 per cent and 9.37
per cent was found among secondary, higher
secondary and graduate and abovelevel of education
respectively.

TABLE 4

Distribution of BMI values in relation with educational levels
among Khasi females of Saiden village

Education No. Underweight Normal Overweight /
obese

Primary 24  6(25.00)* 13(54.17) 5(20.83)

Secondary 69  15(21.74) 39(56.52)  15(21.74)

Higher

Secondary 32 6(18.75)  21(65.62) 5(15.62)

Graduate+ 32 3(9.37) 20(62.50) 9(28.12)

12=12.68,df=6,p<0.0;

*Figures in parenthesis indicate percentage

Table5 showsthe distribution of BMI valuesin
relation with occupation among adult females. The
frequency of overweight/obesity was found higher
among the government empl oyee (50.00%) followed
by housewife (31.25%), private employee (12.50%)
and students (1.49%). The frequency of underweight
25.00 per cent was observed higher among housewife.
The frequency of underweight among student and
government employee was 22.39 per cent and 8.82

per cent respectively. The differences in the
distribution were statistically significant (+2=40.755;
df=6; p<0.05).

TABLE 5

Distribution of BMI values in relation with occupation
among Khasi females of Saiden village

Occupation No. Underweight Normal Overweight/

obese
Student 67 15(22.39)* 51(76.12) 1(1.49)
Govt. employee 34 3(8.82) 14(41.17) 17(50.00)
House wife 48  12(25.00) 21(43.75) 15(31.25)
Private 8 - 7(87.50) 1(12.50)

%?=40.755; df= 6; p<0.05;
*Figures in parenthesis indicate percentage

Table 6 shows that the frequency of overwei ght
30.86 percent was higher among those who spent one
hour and bel ow on television watching than two hours
and above (11.84%). The frequency of underwei ght
among females who spent two hours on television
watching was 19.74 per cent whereas it was 18.52
per cent among those who spent one hour and below
on watching television.

TABLE 6

Overall distribution of BMI values in relation with television
watching among Khasi females of Saiden village

Television NO. Underweight Normal Overweight

watching /obese

time

per day

<i1hrs. 81 15 41 25
(18.52)* -50.62 -30.86

2+hrs. 76 15 52 9
-19.74 -68.42 -11.84

¥?= 8.68; df=2; p<0.05;
*Figures in parenthesis indicate percentage

The frequency of overweight/obesity frequency
27.42 per cent wasfound higher among femal eswho
exercised for one hour and bel ow.

TABLE 7

Distribution of different BMI values in relation with physical
activity among females of Saiden village

Physical No. Underweight Normal Overweight
activity /obese
per week

<1hr. 124 22(17.17)* 68(54.84) 34(27.42)
2+hrs. 33 8(22.24)  25(75.75) -

%211.55; df=2; p<0.05;
*Figures in parenthesis indicate percentage
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The frequency of underweight among females
who exercised for two hoursand abovewas 22.24 per
cent. Thiswas higher than those who exercised one
hour and below (17.17%).

Study on nutritional statusin relation with the
intake of non-vegetables shows that the higher
frequency of overweight/obesity 31.70 per cent was
found among females who eat non-vegetabl es over
five times a week (see Table 8). The frequency of
overweight/obese 18.31 per cent and 17.78 per cent
wasfound more or |essthe same among femal eswho
eat non-vegetables between three to four times and
between one to two times. The frequencies of
underweight 35.55 per cent, 14.08 per cent and 9.76
per cent were reported among women who eat non-
vegetabl es between one to two times, three to four
times and over five timesrespectively.

TABLE 8

Distribution of different BMI values in relation with non-
vegetables food intake among Khas females of Saiden village

Non-vegemtablesNo. Underweight Normal Overweight

per week /obese
1-2 times 45 16 21 8
(35.55)* (46.67) (17.78)

3-4 times 71 10 48 13
(14.08) (67.6) (18.31)

5+ times 41 4 24 13
(9.76) (58.54) (31.70)

%?=13.82 df=4, p<0.05;
*Figures in parenthesis indicate percentage

DISCUSSION

TheKhasi societyismatrilineal, and women play
amajor rolein thework forcein thistribal community.
The health and nutrition of the entire family restson
their shoulders as tribal women make all decisions
related to family nutrition. For this purpose, it is
essential to know about the existing food habits,
beliefs, and trends that contribute to the nutrition and
health of thesewomen. The present research provides
the socio economi ¢ factors influences on nutritional
statusamong the Khasi women of Saiden village, Ri-
Bhoi district of Meghalaya. The mean height, mean
weight and mean BMI valuesarefound higher among
theadult females. The study further indicates that the
adult females show the higher frequency of
overweight/obese. However, the prevalence of

underweight is significantly higher among the
adolescent. People of low socioeconomic status are
most vulnerable to insecurity since purchasing power
serves as a main determinant of the ability to afford
nutritional food sources. Households which cannot
attain nutritiousfoods duetoincome poverty aremost
associated with the inadequate diet and diseases
leading to malnutrition (Black et al ., 2008).

The prevalence of overweight/obesity is
significantly higher among thehigher incomefamily.
The study further indicates that the frequency of
overweight/obesity tendsto increase with increasing
level of income. However, the prevalence of
underweight showsfluctuation in the different income
levels. Higher income family can afford and get easy
access to food, better lifestyles and better health
facilities as compared to the lower income family.
Overweight was more prevalent in urban and high
soci o-economic status groups (Wang et al., 2009). The
frequency of overweight/obesity was found
significantly higher among the higher educated
females. Mother’s education is closely linked to the
nutritional statusof children. Children of non educated
mothersweremorelikely to be underwei ght than those
of secondary educated mothers which are consistent
with numerous studies, showing the importance of
maternal education for child health and nutrition
(Grima and Genebo, 2002). The frequency of
underweight is recorded higher among the primary
level of education. The prevalence of underweight
was seen to decrease with increasing level of
education. The higher educated peopl e spent more of
their time on reading, writing, and in front of
computer, which ismoreof asedentary lifestyle. They
are also more aware about good nutrition and better
health care. Maternal education had a significant
influence on the nutritional status. Several studies
indicate that malnutrition isaserious health concern
that the I ndian women face (Chatterjee,’ 90).

Thedistribution of overweight/obesity ishigher
among the government employees followed by
housawives. A study by Ulijaszek and Lofink (2006)
showsthat peoplewho work inthefarm had low BMI
valuesascompared tothosewhowork elsewhere. The
higher frequency of overweight isfound among the
Khasi females, who spent fewer hours on television.
The prevalence of underweight is found slightly
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higher among women spending more hours on
television. Television viewing may not only facilitate
low energy expenditure but also increasesthe energy
intake and hence may play an important rolein the
current obesity epidemic (Bowman, 2006). The
prevalence of overweight/obesity increases with
decreasing the level of physical activity. Sedentary
life style is the cause of lower physical activity and
for this there is a less chance for body movement
which may result in thedeposition of extraenergy as
a fatty acid in adipose tissues. Many studies have
investigated therole of low physical activity, and have
found that it is one of the causes of increasing
prevalence of obesity (Jeffery et al.,’91). Regular
physica activity reducesrisksof health problemsand
providestherapeutic benefitsfor people suffering from
heart attack and it al so help to control weight (CDC,
2008).

Mosgt of thefamiliesin the study population were
non-vegetarian. The frequent consumption of non-
vegetables is positively associated with increasing
prevalence of overweight/abesity. In recent studies,
it has been found that femaleswho take non-vegetable
foods more than two days a week tend to be
overweight or obese because of accumulation of fatty
acidin their adiposetissues (Rautiainen et al., 2015).
The frequency of underweight was seen to increase
with reduction in the consumption of non-vegetables
per week. Therefore, the study indicates that those
who consume more non-vegetable food are more
associated with overwel ght/obese compared to those
who consume less non-vegetable foods. Unhealthy
dietary intake may inverse the risk of nutrient
inadequacy and weight gain among nutritionally
vulnerable I ndian adolescents (Rathi et al., 2017).

CONCLUSION

Thisstudy providesthe prevalence of nutritional
status among the adolescent and adult females of
Saiden village, Ri- Bhoi district of Meghalaya. It is
observed that family incomehasapaositiverd ationship
with prevalence of overweight /obese among the adult
females. The study further indicatesthat lifestyleand
physical activity are crucial in determining the
nutritional status of thecommunity. Theconsumption
of non vegetabl eswas seen to be one of theimportant
factors that determine the nutritional status of the

adolescent and adult females. The present finding
reveals that the prevalence of underweight and
overweight is not an uncommon issue and further
studiesarerequiredin thisregard. The effort should
beinitiated to generate more awareness and to give
proper knowledge of all socio-economic forceswhich
affect the well being or nutritional status of the
individual aswell aswhole population. Thereisalso
aneed for proper nutritional education for thosewho
do not have any basic knowledge about the dietary
routineor about nutritional education.

RFERENCESCITED

Ahmed, F. and C. Siwar 2013. Food intake and nutritional status
among adult sharing the Malaysian experiences. Pakistan
Journal of Nutrition. 12(11):1008-1012.

Bjorntorp, P. 2001. Do stress reactions cause abdominal obesity
and co-morbidities? Obesity Review, 2(2):73-86.

Black, R. E., L. H. Allen, Z. A Bhutta, L. E. Caulfied, M. de
Onis and M. Ezzati 2008. Maternal and child under
nutrition: global and regional exposures and health
consequences. The Lancet. 371:243-260.

Bowman, S. A. 2006. Tel evision-viewing characteristics of adults:
Correlations to eating practices and overweight and health
status. Preventing Chronic Disease: Public Health
Research, Practice and Policy, 3(2):1-3.

CDC 2008. Physical Activity Element to Prevent Chronic Disease
and Obesity. Department of Health Services: USA.

Chatterjee, M. 1990. Indian women. Their health and economic
productivity. World Bank Discussion Papers, 109,
Washington, D.C. World Bank.

Engel, J .(2007). Neurologic consequence of malnutrition. New
York.Demos Medical publishing.

Fidanza, F (1991). Nutritional status assessment: A Manual for
Population Studies. London, Springer.

Grima, W. and T. Genebo 2002. Determinants of Nutritional
Satus of Women and Children in Ethiopia. ORC Macr:

Calverton, Maryland.

Jegjeebhoy, K. N. 1987. Assessment of nutritional status. Journal
of Parenteral and Enteral Nutrition.11 (1): 1-8.

Jeffery, R. W., S. A. French, J. L. Forger and V. M. Spry 1991.
Socioeconomic status differencesin health behaviors related
to obesity: The healthy worker project. International
Journal of Obesity, 15:689-696.

Juan, P M. F. S. (2006). Dietary habits and nutritional status of
school aged children in Spain. Nutricion
Hospitalaria.21(3): 374-378.

Lange, C. J. 2010. Factors contributing to malnutrition in children
0-60 month admitted to hospital in the northern Cape,
(Unpublished). Department of Nutrition and Dietetics,
University of Free State. Bloemfontein, South Africa.



Nutritional Statusamong the Khasi Women of Saiden Village, Meghalaya 35

Lapang, E. K. 2010. Project work on the packages of the
integrated child development scheme (ICDS) with special
reference to Saiden Aganwandi Centre-1-Ri-Bhoi
District. Unpublished ICDS Project.
Meghalaya.

Lohman, T. G, A. F. Roch and R. Martorell 1998.
Anthropometric Standardization: Reference Manual.
Human Kinetics Books: Chicago.

Madhui, H. R. and H. K. Singh 2011. Nutritional status of
rural pregnant women, people. Journal of Scientific
Research, 4(2).

Rao, S. 2001. Nutritional status of the Indian population.
Journal of Biosciences, 26(4):481-489.

Rathi, N., Riddel Lynn and A. Worsley 2017. Food
consumption patterns of adolescents aged 14-16 years
in Kolkata, India. Nutritional Journal, 16(50):1-12.

Rautiainen, S., L. Wang, |. M. Lee, J. E. Manson, J. E. Buring
and H. D. Sesso 2015. Higher intake of fruit, but not
vegetables or fiber, at baseline is associated with lower
risk of becoming overweight or obese in middle-aged
and older women of normal BMI at baseline. Nutritional
Epidemiology, 145(5):960-968.

Shillong:

Stettler, N. and S. Shelly 2009. Living Wth Obesity. Facts on
File Inc.: New York.

Ulijaszek, J. S. and H. Lofink 2006. Obesity in bio-cultural
perspective. International Migration Review, 35:337-360.

UNICEF 2103. Improving Child Nutrition: The Achievable
Imper ative for Global Progress. United Nation: Geneve.

Wang, Y., H. J. Chen, S. Shaikh and P. Mathur 2009. Is obesity
becoming a public health problem in India: Examine the
shift from under to over-nutrition problems over time. Willey
Online Library. 10(4):456-474.

WHO 2012. Supplementary Food of Moderate Acute
Malnutrition in Infant and Children 6-59 Months of Age.
World Health Organization: Geneva.

WHO 2000. International Association for the Sudy and
International Obesity Task Force, the Asian Pacific
Perspective: Redefining Obesity and itsTtreatment. World
Health Organization: Geneva.

WHO 2010. Country Profile Indicators Interpretations Guide.
World Health Organization: Geneva.



