
Introduction:

Protein is a Greek word meaning the first rank; it performs

several functions of the nutrients which include growth

maintenance, repair of body tissue and regulates the key

process within the body. Protein is one of the most plentiful

substances in the body besides water. It can be obtained

from various nutrients such as meat, fish, eggs, milk, grain,

vegetables and soybean.1,2

Protein energy malnutrition occurs when there are lack of

intake of protein or energy foods or both.2,3 The dietary

energy and protein deficiencies usually occur together. In

case of mild PEM, it has a main deficiency in energy which

has an acute course and; moderate PEM is chronic in

nature with main deficiency in protein, while severe PEM

is both chronic and acute, and it is composed of

deficiencies in both protein and energy. Nevertheless, such

a malnutrition status of the body during its development,

can affect the oral structures.4

The main clinical symptoms that are commonly seen with

protein energy malnutrition are the failure of the body to

grow in height and weight.5
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Abstract:

Background: Due to lack of varying proportions of protein and calories, infants and young children

are commonly found with malnutrition, more appropriately protein energy malnutrition (PEM) and are

usually associated with several diseases and infection.  It is the most common nutritional disorder in

developing countries like Bangladesh, India, African countries etc.  Protein-energy malnutrition occurs

when there is a deficiency of protein, energy foods or both, which are relative to a body’s need and

proper growth. Growth assessment best explains the health and nutritional status of children, while

also providing an indirect measurement of well-being for the entire population.

Methods: A cross-sectional study was carried out on November 2015 in slums of Mirpur, Dhaka City,

in which we explored nutritional status in slum children aged between 4-17 years old and assess the

degree of malnutrition by anthropometric measurements and clinically evaluated to determine the

prevalence of dental caries on malnourished children.

Results: The malnourished children with mild grade was the most prevalent grade in this study, the

prevalence of malnutrition was higher in girls than boys within the same age group; where the

percentage of malnutrition was 12.6% in boys and 21.4% in girls for weight-height indicators. The

prevalence of dental caries was also found to be higher in malnourished children when compared with

well nourished children; dmft value according to nutritional status showed highly significant differences

(p<0.01) between malnourished and well nourished children for both weight and height indicators. The

risk of malnutrition has been linked to children with more siblings, poorer educational attainment and

children with working mothers.

Conclusion: Most of the young aged slum children in our study had a poor nutritional status.

Interventions such as skill-based nutritional education for parents and young children, raising awareness

for timely dental check up and treatment.
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This type of malnutrition is the most common nutritional

disorder in developing countries6; according to the United

Nations International Children’s Emergency Fund

(UNICEF) more than 30% of children under 5 years of age

suffered from moderate to severe protein-energy

malnutrition (PEM) in 1995.7

The nutritional status of the body has an important role

on the pre-eruptive stage of development of teeth. Lack of

adequate intake of vitamin D, vitamin C, vitamin B and

vitamin A and Protein Energy Malnutrition (PEM) have

been associated with the disturbances in the oral structures.

Enamel hypoplasia is a developmental disturbance of teeth

which is characterized by hypoplastic grooves and/or pits in

the enamel, caused by defective enamel matrix formation.4

Some hypoplasia and pits on the surface of the enamel

may be due to a lack of vitamin A. However, more diffused

hypoplastic forms of the enamel have been reported with

a vitamin D deficiency as well.8,9 The structural damage of

the teeth can signify the period in which there was lack of

adequate nutrition.

Dietary deficiencies such as vitamin B and iron deficiencies

are known to cause several other diseases like recurrent

aphthous stomatitis, atrophic glossitis or a painful, burning

tongue which is characterized by inflammation and

defoliation of the tongue.10,11

Dental caries is the result of demineralisation of enamel

and dentine attacked by organic acid  acids formed by

bacteria in dental plaque through the anaerobic metabolism

of sugars derived from the diet.12 The concomitant

decrease in salivary flow and ingestion of sugars or other

fermentable carbohydrates, results in fall in dental plaque

pH caused by organic acids that cause an increase in the

solubility of calcium hydroxyapatite in the dental hard

tissues8. The pH at which demineralisation occurs is often

referred to as the critical pH and is approximately 5.5. Saliva

has natural defensive function against this process. While

saliva promotes remineralisation, which means that the

minerals in saliva are deposited in porous areas where

demineralisation of enamel or dentine has occurred. Saliva

is super-saturated with calcium and phosphate at pH7;

this favours the deposition of calcium.9

The normal functioning of the salivary gland includes

effective maintenance of a healthy oral cavity. Protein

energy malnutrition has been associated with hypo

functioning of the salivary glands, which causes decreased

salivary flow rate, a decreased buffering capacity, and

decreased salivary constituents, particularly proteins.4, 13

PEM and vitamin A deficiency are associated with salivary

gland atrophy, which results in failure of the defensive

mechanism of the oral cavity against infection and its

ability to buffer the plaque acids. Navia states ’moderate

malnutrition, particularly a lack of protein and deficiencies

of certain micronutrients such as vitamins, zinc and iron,

can influence the amount and the composition of the saliva,

thus limiting the protective effects that it has in the oral

cavity.13

Dental caries  is  a common  phenomenon  among the

children  in Bangladesh  which is  more significant among

the socio-economically poor people.
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Dental caries is a common phenomenon among the

children in Bangladesh which is more significant among

socio-economically poor people. So this present study

was conducted in a densely populated slum area of Mirpur,

Dhaka city to find out the correlation between protein

energy malnutrition and dental caries aged between 4-17

years children.

Materials and Methods:

This study was cross-sectional in nature and conducted

in Mirpur region of  Dhaka City on November 2015. A

sample size of 310 slum children aged between 4-17 years

was examined and consent was obtained from parents to

participate in the study.  The children were interviewed

about their nutritional status and intra oral examinations

were carried out in broad day-light using mouth mirror

and explorer. The age groups were chosen so that the

results of the study could be correlated in terms of primary

tooth caries, mixed dentition caries and permanent tooth

caries.

Anthropometric measurement:

It represented by the measurements of height and weight.

The measurement of weight was done by using bathroom

scale for weight records nearest to 0.1 kg. The child was

weighted with minimum clothes without touching anything

with 500 gram was subtracted from the total weight to

compensate for underneath clothes. The measurements

of height was done by using a measuring tape flat against

the wall and the child standing up after removing the shoes

with feet parallel to each other and the back is straight in

upright position. The head was in position that Frankfort

plane (the line between the lower border of the orbit and

the upper margin of the external auditory meatus) was

horizontal.
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Malnutrition classification:

The degree of malnutrition was counted according to Z-

score as mild and moderate and severs as the following:

Mild (Z=-1.0 SD to -1.99 SD)

Moderate (Z=-2.0 SD to -2.99 SD)

Sever (Z=-3.0 SD and below)

The Z score=individual value-median of reference

population/standard deviation of reference population.

Dental caries examination:

Dental caries diagnosis was recorded according to WHO

classification. The examination was started from the upper

right first molar to adjacent tooth till reach upper left first

molar and passing to the lower right first molar.

Examinations were done with all surfaces of all teeth. Caries

was detected both visually and as well as by tactile method

using explorers. Alphabetic coding systems were used for

recording the status of primary teeth and numerical coding

system was used for permanent teeth. The index used for

dental caries examination was dmft/DFMT index.

Results:

A total of 310 children participated in the study, among

them 47.4% were in the age group of less than 6 years and

53.1% in the range between 7-17 years as shown in Table-I.

In this table, it was noted that the total number of decayed

teeth (73) was comparatively higher in the age group

between 7-17 years when compared with the range 1-6

years. However, in Table-II the prevalence of dental caries

in females was more than males in the age group between

1-6 years.

In Table-III, the result of mean height of boys 108.07cm

while for girls was 106.5cm and the weight was 17.96 kg for

boys and 17.44 kg for girls with no significant differences

for both indicators.

The prevalence of malnutrition was high according to z-

score distribution as shown in Table-IV. It showed that

the well nourished boys (87.4%) were higher than well

nourished girls (78.6%). Therefore malnourishment was

higher in girls than boys with mild degree of malnutrition

for both genders. The percentage of malnutrition was

12.6% in boys and 21.4% in girls for weight-height

indicators.

In Table-V, dmft value according to nutritional status

showed highly significant differences (p<0.01) between

malnourished and well nourished children for both weight

and height indicators.

Table-I

Dental caries prevalence- Age wise

Age group Number(n) Percentage (%) Any decayed teeth(n)

1- 6 yrs 147 47.4 Yes  (53)

No (94)

7-17 yrs 163 53.1 Yes(73)

No(90)

Table-II

Dental Caries prevalence- Sex wise

Age Sex                                            Decayed Tooth Total  value

No (n) Yes (n)

1- 6 yrs Male 45 26 71

Female 49 27 76

Total 94 53 147

7-17 yrs Male 41 39 80

Female 49 34 83

Total 90 73 163
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Table-III

Children height (cm) and weight (kg) by gender

Gender No (n) Percentage (%)                        Height(cm)                    Weight(kg)

Mean SE Mean SE

Male 151 48.7 108.07 1.635 17.96 0.528

Female 159 51.3 106.54 1.678 17.44 0.519

Table-IV

Distribution of children according to nutritional status indicators

Indicators Gender Normal Mild Moderate Severe

Above -1 SD -1 to -1.99 SD -2   to -2.99 SD -3 and above SD

No % No % No % No %

Weight-height Male 132 87.4 19 12.6 0 0 0 0

Female 125 78.6 30 18.9 4 2.5 0 0

Table-V

Caries experiences according to nutritional status

Indicator
Gender Well nourished t-test Malnourished t-test

No Mean SE d.f t-value p-value No Mean SE d.f t-value p-value

Weight
Male 132 .42 .043 131 32.151 .000 19 .47 .118 18 12.32 .000

Female 125 .40 .044 124 29.599 .000 34 .32 .081 33 19.11 .000

Height
Male 132 110.99 1.643 131 66.955 .000 19 87.79 3.803 18 22.82 .000

Female 125 110.57 1.786 124 61.333 .000 34 91.74 3.244 33 27.96 .000

*P<0.00 High Significant

Discussion:

Both malnutrition and dental caries are complex conditions

and multifactorial and many biological, genetic,

environmental, socioeconomic and behavioural factors are

known to be involved.4 There is strong evidence

supporting the association of dental decay with lack of

adequate diet and quality14 and the fact that irregular

dietary intake has been linked to the development of

malnutrition at a young age,4 a link between dental caries

and weight is biologically credible. Malnutrition is a

serious universal problem15 and is considered a major

health problem in developing countries.4 In particular,

malnutrition is associated with increased susceptibility to

caries because of decreased saliva secretion and

composition.16 The prevalence of dental caries is high in

children from lower socioeconomic groups and is often

deficient in diet and suffers retarded growth and

development compared with their well nourished peers.17

The prevalence of malnutrition in this study measured by

height for age, weight for age was found mostly to be

higher among females than males, the possible explanation

for this finding are that girls are more active than boys

these days and girls particularly living in slum area learn

to work both at home and out at a very early age to minimize

poverty or in order to help their families. They are often

poorly nourished in regard to their work level during their

growing period so they need more quantity and quality of

food to carry higher energy requirement.18

The dmft, DMFT index is an important index for assessing

caries intensity since caries is measured in term of the

surface involved rather than the teeth. The sensitivity of

this index is at its height when radiographic examination

accompanies the clinical examination4. However in this

study, it was not possible to have radiographic examination

followed by clinical examination because the examination

was simply carried out among children of a slum area. So

there may be some underestimation of caries experience

due to lack of radiographs, interproximal lesions could

barely be detected clinically only.
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The mean of dmft, DMFT in the study was higher in

females than in males, this may be explained by the fact

that the eruption pattern of teeth in girls is earlier than

boys of same age group.19 In addition lack of parental

concern regarding preservation of baby teeth or seeking

dental treatment or awareness towards oral hygiene leads

to further deteriorating the oral health of their children.20

It was also noted that Ds and Es were affected more

frequently; this may be because of delayed shedding of

deciduous molars. It has been found in the present study

that the mean dmfs was higher among malnourished

children than well nourished children which may be

attributed to delay shedding of primary teeth and this lead

to increase experience in primary teeth in comparison to

their normal counterpart children, and also could be the

reason that the irregular and deficient amount of nutrient

intake among malnourished children than normal children

and this lead to increase tooth susceptibility to dental

caries through altered salivary secretion and low buffering

capacity and change in tooth formation.21,22

Conclusion:

It can be concluded that the problem of protein energy

malnutrition is common among the children of slum area in

Bangladesh. Malnutrition is a risk marker for childhood

caries. Children presenting with dental caries may be

considered at risk for nutritional deficiencies. So the goal

for both physicians and dentists should work on skill-

based nutritional education for parents and young children

and timely diagnosis and encourage treatment of the

children suffering from dental caries and malnutrition.
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