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Abstract

Protein energy malnutrition (PEM) is one of the most common undernutrition conditions leading
to high mortality and morbidity rate among children influencing greatly the skeletal and dental
development as well. The aim of the study was to find out the prevalence of PEM among pre-
school children and its association with eruption of primary teeth. The study was conducted
among 500 pre-school children attending Anganwadi centres of Kamrup District (Assam), adopt-
ing cross-sectional descriptive survey design. The samples were selected by using purposive
sampling technique. The height and weight of the samples were measured and values ob-
tained were compared with WHO guidelines. Eruption of primary teeth was evaluated by oral
examination. It was revealed that the overall prevalence of PEM was 37 percent, whereas
stunted and wasted subjects were of 67.03 percent and 23.78 percent, respectively and 9.19
percent subjects manifested as both wasted and stunted. Among 54.97 percent subjects with

Prevalence of Protein Energy Malnutrition (PEM) and its Asso-

ood is one of the major concerns of the man-
Fkind beginning from the time of conception and

extending through the entire life span of an
individual. It provides different nutrients, which are
necessary for maintaining growth of an individual
and for repair of the worn out and aging tissues. Hu-
man body requires these nutrients at recommended
amount to maintain healthy tissues and organs’ func-
tions. Deficiencies of these nutrients result in mal-
nutrition. Protein energy malnutrition (PEM) is one
of the most common malnutrition conditions where
deficiency of protein and energy occurs. Nutritional
deficiencies may influence the skeletal system in-
cluding dental development. Pre-school children are
more vulnerable for this. Various risk factors of den-
tal problem of this age group are detected and proved
through many scholarly research studies. But very
few studies are available to find out the relationship
between PEM and Dentition.

WHO Global Database indicated that more than a
third of the world’s children are affected with malnu-
trition. The World Bank estimates that India is
ranked 2nd in the world as per the number of chil-
dren suffering from malnutrition, after Bangladesh.
According to the recently released National Family
Health Survey (NFHS-3) carried out in 2005-06, 40
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PEM, eruption of primary teeth was not completed.

percent of Indian children under the age of three are
underweight, 45 percent are stunted and 23 percent
are wasted. The prevalence of malnutrition varies
across states of India, with Madhya Pradesh record-
ing the highest rate (55%) and Kerala among the low-
est (27%) (UNICEF, 2013).

India has shown remarkable progress and many
nutrition intervention programmes have been imple-
mented, but malnutrition remains highly prevalent
in poor states of the country. Integrated Child Devel-
opment Services (ICDS) initiated in 1975 is India’s
most ambitious multi-dimensional welfare
programme to reach millions of children and moth-
ers who are caught in the grip of malnutrition, dis-
eases, illiteracy, ignorance and poverty. Anganwadi
centres (AWCs) have been established under this
programme to improve the nutritional and health sta-
tus of children in the age group 0-6 years. Only a few
studies have been done to study the nutritional sta-
tus of anganwadi children. Therefore the present
study was carried out at Anganwadi centres.

Objectives

The study was conducted with the following objectives:
(1) To find out (a) prevalence and (b) degree of PEM
among pre-school children of Kamrup district in Assam,
(2) To compare the prevalence rate of PEM among ur-
ban and rural children, (3) To find out the (a) eruption
status of primary teeth among pre-school children of
Kamrup district Assam, and (b) association between
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PEM and eruption of primary teeth among pre-school
children of Kamrup district Assam.

Hypothesis H : There is no significant association
of PEM with the eruption of primary teeth.

Literature Review

Kavita et al (2010) reported that the prevalence of
PEM among under-five children in Varanasi was 63.3
percent, which was higher in 3rd year of age as com-
pared to 4th and 5th year while it was lowest during
2nd year of life and females were affected more than
the males. Socio-economic factors, mother’s literacy,
and caste are significantly associated with PEM.
Ahmed et al (2011) found that prevalence of PEM
among 1-5 years old children from Aligarh was 56.4
percent with higher prevalence among females
(58.6%) as compared to males (54.2%). Significant
relationship was seen between PEM and sex, social
class, caste and literacy status of parents.

Joshi et al (2011) found that the overall occurrence
of PEM in under 6 years children of Bareilly was ob-
served to be 49.44 percent, which was found higher
(64.87%) in the age group of 3-6 years as compared to
other age group. The proportion of grade I, II, IIT and
IV of under nutrition observed was 45.49 percent,
38.30 percent, 14.86 and 1.35 percent respectively.

Mohammed et al (2012) reported that 35.5 percent
and 11.8 percent pre-schoolers from Karnataka had
grade I and grade II PEM respectively, whereas 47.3
percent of them were underweight and 27 percent
were stunted. Sahbanathul (2013) reported that 50
percent pre-school children in north Chennai were
underweight, 32 percent stunted, 37 percent wasted
and 23 percent with impaired mid arm circumfer-
ence. There was significant association between age
and sex of the children with PEM ( p<0.001).

Kais & Droosh (2007) revealed that the prevalence
of malnutrition as per height for age, weight for age
and weight for height was 12.2 percent, 12.2 percent
and 22.24 percent respectively among 6 years old chil-
dren and significant and high significant differences
in the mean number of primary teeth between the
well-nourished and malnourished children was ob-
served. Costa & Pereira (2010) reported that PEM dur-
ing tooth development (odontogenesis) is associated
with increased caries susceptibility, delayed eruption
and structural enamel defects (enamel hypoplasia).

Methodology

It was a cross-sectional descriptive survey design set
in Anganwadi centres of Kamrup district, Assam. Re-
search variables were PEM and eruption of primary
teeth. Demographic variables were age, sex, gesta-

tional maturity, birth weight, breast feeding status,
age of initiation of complementary feeding, number of
siblings, birth order of children and type of family, edu-
cational qualification and family income of parents.

Five hundred pre-school children aged 3-6 years
old attending Anganwadi centres of Kamrup district,
Assam were selected through purposive sampling
technique were included.

Data collection tool: Data collection tool was developed
based on WHO criteria to assess prevalence of PEM
and eruption of primary teeth. It consists of three
sections - (1) Demographic variables, (2) Anthropo-
metric measurements which include height and
weight of the children, and (3) Oral examination.

Data collection procedure: Interview of the parents, an-
thropometric measurement, and oral examination.

Results

Various sociodemographic data of the subjects and
their parents were assessed and these are reflected
in Table 1.

Prevalence of PEM: It was revealed that prevalence
of PEM was 37.00 percent, out of this 67.03 percent
subjects were stunted, 23.78 percent wasted and 9.19
percent subjects were wasted and stunted both. Out
of these, majority of subjects (54.39%) were moder-
ately stunted, 19.88 percent were severely stunted,
19.30 percent were moderately wasted and 6.43 per-
cent children were severely wasted. The prevalence
of PEM among urban children was higher (46.40%)
whereas only 27.60 percent rural children suffered
from PEM. The difference was statistically significant
(Z=4.61, table value=2.58, p<0.01). These are depicted
in Figs 1-4 respectively.

Eruption status of primary teeth: Among majority
of subjects (70.77%), eruption of primary teeth were
completed and for 29.23 percent subjects, it was in-
complete. Among 54.97 percent subjects with PEM,
eruption of primary teeth was not completed whereas
only in 29.23 percent subjects without PEM had in-
complete eruption of primary teeth. This indicates
that PEM may affect the eruption of primary teeth
among subjects.

Association between PEM and Eruption status of
primary teeth: Statistical analysis: The researcher
set the null hypothesis H , that PEM do not have
association with the eruption of primary teeth of
subjects under this study. Under this hypothesis
the chi-square value is %?=12.591 with df=1,
p<0.001. It is highly significant, hence the null hy-
pothesis is rejected. It can be concluded that PEM
is associated with eruption of primary teeth among
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Table 1: Frequency and percentage distribution of subjects

according to demographic variables (n=500)

'i') Variable Subgroup N?(rozl]al 'lf:f%r'; }-?;:}I
34 185 (64.91) | 100 (35.09) | 285 (57.00)
1 | Age (years) 45 91(65.94) | 47 (34.06) | 138 (27.60)
56 39 (50.65) | 38(49.35) | 77 (15.40)
2 | Gonder Male 162 (65.06) | 87 (34.94) | 249 (49.80)
Female 153 (60.96) | 98(39.04) | 251(50.20)
_ Term 257 (63.93) | 145(36.07) | 402 (80.40)
3 ﬁﬁfﬁ?ﬁ';’"a' Preterm 24 (47.08) | 27 (5294) | 51(10.20)
Post term 34(72.38) | 13(27.66) | 47(9.40)
- 22.5kg 228 (64.59) | 125(35.41) | 353 (70.60)
4 | Birth weight <25kg 84(57.18) | 63(42.86) | 147 (29.40)
EBF for 6 months 222 (64.53) | 122 (35.47) | 344 (68.80)
_ EBF for less than 6 months | 50 (58.82) | 35(4118) | 85(17.00)
5 E;iit feeding  yiixed feeding for 6 months | 14 (66.67) | 07 (33.33) | 21 (04.20)
Not breast fed at all 26 (66.67) | 13(33.33) | 39 (07.80)
EBF for more than 6 months 3(27.27) 8(72.73) 11 (02.20)
#‘;;tizer completion of 6 188 (65.96) | 97 (34.04) | 285 (57.00)
Age of initiation of Before completion of six
6 | complementary | °°° 57(5377) | 49(46.23) | 106 (21.20)
feeding After completion of one year
70 (6422) | 39(3578) | 109 (21.80)
and more
First 156 (7156) | 62 (28.44) | 218 (43.60)
4 Second 104 (5591) | 82 (44.09) | 186 (37.20)
7| Birth order Third 44(56.41) | 34(4359) | 78(15.60)
Above third 11 61.11) | 7(38.89) | 18(03.60)
None 117(80.14) | 29(19.86) | 146 (29.20)
One 113(59.79) | 76 (40.21) | 189 (37.80)
8 | Number of siblings | Two 70(5738) | 52(4262) | 122 (24.40)
Three 13(34.21) | 25(65.79) | 38 (07.60)
More than three 2 (40.00) 3(6000) | 05(01.00)
literate 75(5052) | 51(40.48) | 126 (25.20)
_ Primary education 95 (61.69) | 59 (36.31) | 154 (30.80)
9 Ef;‘(’;:}'g}[’a' Stalus =g econdary education 94 (61.44) | 50 (38.56) | 153 (30.60)
Higher secondary 27 (71.05) | 11(28.95) | 38(07.60)
Graduate 24(8276) | 5(17.24) | 29 (05.80)
lliterate 65 (63.73) | 37 (36.27) | 102 (20.40)
Primary education 82 (54.30) | 69 (45.70) | 151 (30.20)
10 Educational status | Secondary education 109 (61.93) 67 (38.07) 176 (35.20)
of father Higher secondary 34(8095) | 08(1905) | 42 (0840)
Graduate 25(86.21) | 04(13.79) | 29 (05.80)
Total 315(63.00) | 185(37.00) | 500 (100)
Nuclear 180 (60.60) | 117 (39.39) | 297 (59.40)
11 | Type of family Joint 124 (67.02) | 61(3297) | 185(37.00)
Extended 11(61.11) | 07(38.89) | 18 (03.60)
, < 3000 50 (60.24) | 33(39.76) | 83 (16.60)
" mg"f;“r'n"”:‘“’"‘e o ["3001-5000 100 (57.47) | 74(4253) | 174 (34.80)
(Re.Jmonth) 5001-7000 55 (63.95) | 31(36.05) | 86(17.20)
> 7000 110 (70.08) | 47 (29.94) | 157 (31.40)

subjects under this study (Table 2).

Discussion

In the present study, prevalence of PEM was assessed
among 3-6 years old children. The findings brought
out that prevalence of PEM was 37.00 percent,
whereas 67.03 percent, 23.78 percent and 09.19 per-
cent subjects were stunted, wasted and wasted &

stunted both respectively.
These findings are consistent
with the finding of Rajaratanm
and Sampathkumar (2007) who
observed more prevalence of
stunting (27.6%) than wasting
(9.9%) and simultaneous wast-
ing & stunting (10.7%) among
0 - 3 year old children.

The study compared the
prevalence rate of PEM among
urban and rural subjects which
shows that prevalence of PEM
among urban subjects was
higher (46.40%) as compared to
rural subjects (27.60%) and
this difference was found to be
statistically significant (z=4.61,
p<0.01). However, this finding
is in contrast with the obser-
vation of Goudappa et al (2015),
who revealed significantly
higher prevalence of PEM
among the rural children
(71.1%) compared to the urban
children (64.4%).

Significant association of PEM
with eruption of primary teeth
among our study subjects
(p<0.001), is also consistent with
the findings of Mohammed &
Mahmood (2007), who observed
significant differences in the
mean number of primary teeth
between the well-nourished
and malnourished children.

Conclusion

Despite various interventional
measures the prevalence of
PEM is high among children.
The eruption of primary teeth
is affected among malnour-
ished children. By improving
the nutritional status of the
children, occurrence of PEM

can be reduced and dental health status improved. A
significant percentage of nation’s economy is utilised
in the health sectors and children constitute a higher
percentage in this regard. So to stabilise the eco-
nomic condition of the country it is important to im-
prove the health status of children. As an
interventional measure, a pamphlet on prevention
of malnutrition and dental problems among children
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Table 2: Association of PEM with eruption of primary teeth (n=500)

was prepared and distributed among
Anganwadi workers so that they can

» Chi Table p- teach the children and mothers regard-
Nutritional status | Complete | Incomplete | Total | df value .
square | value ing the same.
Normal 244 71 315 References
PEM 116 s 18 | 1| 12501 | 7.82 | <0.001 1.Ghai OP, Paul VK, Bagga A. Essential Pediat-
Total 360 140 500 rics. 7th end, 2009. New Delhi: CBS Publishers
& Distributors, p 5
2. WHO. Global Database on Child Growth and Malnutrition.
CINormal 51PEM Geneva: World Health Organisation (cited 2012, Oct 15)
7970 it (Available from https://www.who.int/nutgrowthdb)
W0 55595558
””””” 3. Malnutrition essay. Available at https://www.cram.com/es-
5&0&4’0&#&0‘ 2 say/malnutrition/FKJVZ3NNAJ
G
;"’gﬁ}ff”% 4. National Family Health Survey (NFHS-3), India, 2005-2006.
0000440000040 8 Ministry of Health and Family Welfare, Govt of India, Interna-
%5%%%% tional Institute for Population Sciences Deonar, Mumbai.
U AARRRAR AL . -
59950005508 Available at http://www.indiahealthstat.com
G
A 5. Child info.org. Child Nutrition. India: UNICEF; Updated 2013
'.”/ Apr) Available at http://www.childinfo.org/malnutrition.html
&
6. Baranwal Kavita, Gupta VM, Mishra RN, Prakash Shiy,
"""" Pandey ON. Factors influencing the nutritional status of
under five children in urban slum area of Varanasi. Indian
Journal of Community Health 2010; 22(1): 13-17
Fig 1: Prevalence of protein energy malnutrition among pre-school children. 7 Ahmad Ethtisham. Khalil Salman. Khan Zulfia. Nutritional
status in children (1-5 years) - A rural study. Indian Journal
i of Community Health 2011; 23(2): 245-49
B'Wasted |
I 8. JoshiHS, Joshi MC, Singh Arun, Joshi Preeti, Khan Nadeem
Israr. Determinants of protein energy malnutrition (PEM) in
BSstunted . . g .
; 0-6 years children in rural community of Bareilly. Interna-
| tional Journal of Prev Soc Med 2011; 42(2): 154-58
D Wasted and stunted both |
| 9. Mohammed |, Khwaja S, Ahmed KJ. A Study on prevalence
and determinants of protein energy malnutrition among 2-6
year Anganwadi children in rural Bangalore. International
\ — / Journal of Basic and Applied Sciences 2012; 2(3): 209-15
‘\‘ /' 10. Missiriya Sahbanathul. Prevalence of protein energy mal-
S = nutrition among children at slums of North Chennai. Inter-
~—— national Journal of Scientific Research 2013; 2(10): 1-2
9. Mohammed K, Mahmood D. Protein-energy malnutrition in
L . relation to oral health condition among 6 and 9 year old
Fig 2: Prevalence of PEM according to types. primary school subjects in Sulaimania City in Iraq. Preven-
tive Dentistry 2007
OModerately wasted —_ 10. Costa, Dijane P, et al. Protein-energy malnutrition and early
] »~ . . . . .
ESeverely wasted A =N childhood caries. Rev Nutr [online] 2010; 23(1): 119-26
CModerately stunted — A\
AG88%—— 5300 -\
BSeverely stunted - - \ EBPEM O Normal

Fig 3: Distribution of subjects according to degree of PEM.

46.40%

53.60%

Urban children Rural children

Fig 4: Prevalence of PEM among urban and rural children. [
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