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Dental Caries in Relation to Nutritional Status among a Group of Children
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ABSTRACT
Dental caries and malnutrition appear to be serious public health concerns among school-aged children. This 
study was conducted to examine the influence status of nutritional on oral variables such as gingival health, 
oral hygiene, and caries in relation to age and gender on randomly selected 512 children (316 male and 196 
female) aged 3-16 years old, who presented to the preventive and pedodontics department of a dental hospital in 
Baghdad. The plaque and gingival indices were employed to evaluate dental plaque and gingival health condition 
with a diagnose of dental caries. The anthropometric measurement (height and weight) was employed to measure 
the nutritional status and the body mass index (BMI) of the children. The results showed that entire children 
were caries-active. Highest dmfs values obtained for age group of 6-11 (9.71±056.), while highest DMFS was 
found in children aged 12 and above (12.36±0.89) with highly significant differences in dmfs/ DMFS among all age 
groups. Differences in DMFS in relation to BMI was highly significant with a highest value (8.45±0.64) obtained in 
underweight group. The findings indicated that children aged 12 and older having the highest PlI. Children with 
normal BMI had a greater PlI mean than overweight and underweight children, with no significant variations 
between the two groups. It was concluded that higher DMFS-based caries severity in underweight children was 
measured, indicating the need of preventive and public programs among this group to prevent the development 
of dental caries.

Key Words: Body mass index, Dental caries, Oral health status

*          Lecturer, Department of Pedodontics and Preventive Dentistry
            College of Dentistry, University of Baghdad, Baghdad, Iraq.
            E-mail: raghad.r@codental.uobaghdad.edu.iq

INTRODUCTION
Caries is a chronic condition that results in the hard tissue of teeth 
being affected by microorganism activity and an imbalance between 
demineralisation and remineralisation. The dentition and oral cavity 
serve a particular function in the process of nutrient absorption 1. 
Malnutrition may result from the difference between ingestion and the 
need for nutrition. It has the potential to have an irreversible impact 
on the development of oral soft and hard tissues. Caries is a condition 
that may result in pain and discomfort, which can affect the weight, 
life quality, and development of children 2. Malnutrition is the result 
of an imbalance between ingestion and the need for nutrition, which is 
essential for the normal function of organs, growth, and the production 
of energy, as well as for the maintenance of healthy living3. Body 
mass index  has consistently been regarded as a simple way to analyse 
nutritional status. It is an indicator of overall adiposity and represents 
weight levels that are associated with the lowest overall health risks4. 
The relationship between BMI and caries is affected by many factors, 
such as genetics, biological, socioeconomic, dietary, cultural, lifestyle, 
and environmental concerns5. The nutritional status across various age 
groups of children and geographical locations in Iraq was the subject 
of numerous studies. The results indicated that oral health may be 
influenced by nutritional status6, 7. Other studies indicated that the 
nutritional status of adolescents did not influence their oral hygiene, 
gingival health, or caries occurrence8, 9. This experiment was carried 
out to examine the relationship between oral health conditions and 
nutritional status of patients aged 3-16 who visited the preventive and 
pedodontics department of a dental hospital.

MATERIALS AND METHODS
The work in this project was started from November 2022 until 
February 2024 participants included 512 children aged 3-16 who 
attended the preventive and pedodontics department of a dental hospital 

for regular check-ups and treatment. Anthropometric measurements, 
including height and body weight in kilograms, were used to assess 
children's nutritional status. A portable glass electronic digital scale 
was used to record body weight with minimum clothing and without 
shoes. Children's height was measured using wall-mounted tape that 
was aligned perpendicular to the ground. The BMI was calculated 
to determine if weight was suitable as per the height. The BMI was 
computed by dividing weight in kilograms by the squared value 
of height (in meters)10. BMI classification comprised underweight 
(BMI<5th percentile), healthy (BMI between 5th-85th percentile), 
overweight (BMI≥85th percentile), obese (BMI≥95th percentile), and 
severely obese (BMI≥120% of the 95th percentile or ≥35kg/m2) 11. 
The clinical examination of teeth was carried out using a dental mirror 
and an explorer for caries. The decayed, missing, and filled teeth and 
surfaces (DMFS) index was employed to assess and document caries 
according to WHO's criteria 12. Oral health state was assessed using 
Silness-Löe's plaque index (PlI), calculus index (CalI) using Ramfjord 
index, and Silness-Löe's gingival index13-15. Statistical analyses were 
performed on IBM® SPSS® 26. Descriptive statistics were employed 
to get the mean and standard error. Interferential statistics encompassed 
chi-square and Student's t-test, and a nova test. The level of confidence 
was 95%.

RESULTS
The entire sample distribution of by gender, age, and percentiles is 
shown in Table (1). Of the 512 children (3–16 years old) that attended 
the Dental Hospital, 316 (61.7%) were male and 196 (38.0%) were 
female. Age-wise, the distribution was split into three groups: 3-5, 
6-11, and ≥12 years old. The majority of the patients fell into the normal 
weight range according to the BMI percentile, with men representing 
the highest gender distribution
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Table 1. The study sample Frequency distribution of by age, gender 
and BMI for age and gender percentiles

N %

Age Group 
(years)

(3-5) 92 18
(6-11) 286 55.9
(12 and above) 134 26.2

Gender Male 316 61.7
Female 196 38.3

BMI percentile 
groups

Underweight 92 18
Normal 238 46.5
Overweight 182 35.5

Total 512 100

Table (2) displays the significant difference between gender and age 
and with regard to Body Mass Index (BMI). (6–11 years old) age 
group represented the largest number of underweight individuals, and 
a highly significant difference was discovered for all age groups. The 
relationship between body mass index (BMI) and gender was shown in 
the same table; most men and women fwithin the normal weight range, 
but no discernible difference between the two groups

Table 2. The age and gender distribution of patients according to 
nutritional status

BMI percentile
Underweight Normal Overweight Total
N % N % N % N %

Age 
group

3-5 6 6.5 31 13 55 30.2 92 18
6-11 55 59.8 124 52.1 107 58.8 286 55.9
12 and 
above 31 33.7 83 34.9 20 11 134 26.2

Difference Highly significant

Gender Male 316 59.8 145 60.9 116 63.7 316 61.7
Female 196 40.2 93 39.1 66 36.3 196 38.3

Difference NS

Table (3) displays oral hygiene (PlI, GI, CalI) mean difference in by 
Body Mass Index (BMI). A significant difference was not identified, 
the highest mean difference in plaque was recorded in relation to 
normal weight. Gingival index was recorded highest mean difference 
in relation to overweight.

Table 3. Mean plaque, gingival and calculus indices mean difference 
in by BMI percentile 
BMI Plaque index Gingival index Calculus

Underweight

Range 1.84 0.91 0.5
Mean 0.88 0.0.14 0.06
SE 0.06 0.02 0.01
N 92 92 92

Normal

Range 1.96 1 0.5
Mean 0.94 0.1 0.06
SE 0.04 0.02 0.01
N 238 238 238

Overweight

Range 4.47 1 0.5
Mean 0.9 0.14 0.06
SE 0.06 0.02 0.01
N 182 182 182

Total

Range 4.2 1 0.5
Mean 9.22 0.12 0.06
SE 0.03 0.01 0.01
N 512 512 512

Difference ANOVA test NS NS NS

Table (4) shows oral hygiene (PlI, GI, and CalI) mean difference by age 
group. A highly significant difference was identified for PlI alone. The 
mean difference in PlI was highest at ≥12 years old, while highes mean 
difference in GI was t at 3-5 years. CalI represents the highest mean 
difference at age 6-11 years old.

Table 4. The mean difference in PlI, GI, and CaLI according to age 
Plaque 
index

Gingival 
index Calculus

Age 
Group

3-5 years

Range 1.96 0.91 0.5
Mean 0.77 0.14 0.05
SE 0.05 0.02 0.01
N 92 92 92

6-11 
years

Range 4.47 1 0.5
Mean 0.89 0.12 0.07
SE 0.04 0.01 0.01
N 286 286 286

12 and 
above

Range 1.96 1 0.5
Mean 1.09 0.12 0.05
SE 0.05 0.02 0.01
N 134 134 134

Total

Range 4.47 1 0.5
Mean 0.92 0.12 0.06
SE 0.03 0.01 0.01
N 512 512 512

Difference 
ANOVA test

Highly 
Significant

Not 
Significant

Not 
Significant

Table (5) shows that oral hygiene (PlI, GI, and CalI) mean difference in 
between females and males was not significant, with the highest mean 
difference in plaque index being 0.93 in females.

Table 5. The mean difference in PlI, GI, and CalI according to gender
Plaque 
index

Gingival 
index Calculus

Male

Range 1.97 1 0.5
Mean 0.92 0.12 0.06
SE 0.03 0.01 0.01
N 316 316 316

Female

Range 4.44 1 0.5
Mean 0.93 0.13 0.06
SE 0.06 0.02 0.01
N 196 196 196

Difference ANOVA test NS NS NS

The caries experience mean difference by age, gender, and body mass 
index (BMI) is displayed in Table (6). The mean DMFs for each age 
group showed a very significant difference, with the largest DMFs 
occurring at ≥12 years of age and 6-11 years of age, respectively. 
Women had the largest mean difference in DMFS with significant 
differences by gender. However, males had the largest mean difference 
in dmfs, with highly significant disparities. The overweight represented 
the highest mean difference of DMFS, but the significant difference 
was not detected, while the underweight represented the highest mean 
difference of DMFS with a highly significant difference in the same 
table.

DISCUSSION
Caries is a multifactorial disease that affects teeth and is one of the 
major public health problems. It can cause pain and suffering and is 
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influenced by both modifiable and non-modifiable risk factors, including 
water fluoride levels, dietary factors, frequency of dental brushing, past 
caries occurrences, and socioeconomic status. The present emphasis 
is on modifiable factors, particularly food, in the prevention of tooth 
decay. Caries have a detrimental effect on an individual's quality of 
life, which can affect their nutritional status, masticatory function, and 
dietary preferences. Nutrition and diet have both local and systemic 
impacts on the pathogenesis and aetiology of caries 16-18. BMI is an 
anthropometric calculation that quantifies the weight in relation to 
one's height. Despite its frequent use in estimating body fat levels in 
individuals, it is an exceptional indicator of the health risks associated 
with obesity 19, 20. 

The study aimed to examine the oral health status of minors aged 
3-16 who were receiving treatment at the Dental Teaching Hospital 
in Baghdad. A highly significant difference between DMFS-based 
caries occurrence and BMI-based nutritional status was recorded. 
This difference may be attributed to complex societal and behavioural 
factors, including genetics, physical activity, and personal lifestyle. An 
identical outcome was documented by Ngoenwiwatkul 21. Additionally, 
other researchers did not identify any correlation between dental 
caries and BMI. This may be attributed to the fact that malnourished 
individuals are more prone to caries due to negative eating habits, such 
as being fussy, which leads to the inability to consume food adequately 
and, consequently, malnutrition. This affects the composition, 
morphology, and eruption time of teeth, as evidenced by the results 
recorded by Buttriss, Van Gemert-Schriks and Norberg 22-24. Being 
underweight represents the highest mean difference in DMFS, with a 
highly significant difference. This could be attributed to the disparity in 
habits, knowledge, and behaviours, as a highly significant association 
was recorded between age and DMFS-based caries occurrence. This 
indicates that DMFS-based caries occurrence increases with age, 
which agrees with the findings of previous Iraqi studies 25-28. It may be 
related to the irreversible and accumulative character of caries16. 

Several Iraqi epidemiological studies have examined oral hygiene, 
with a focus on various age groups and geographic regions6,7. This 
experiment did not reveal a significant association between nutritional 
status with PlI and GI. This is due to the fact that oral health problems 
are multifactorial and can be influenced by diet, tooth brushing, and 
dental visits. Other studies have reported similar results 7,9, while many 
have reported that malnutrition can increase the prevalence of oral 
health problems 1, 5. The presence of significant variance between PlI 
and age may be attributed to the fact that the quantity of plaque is 
influenced by oral hygiene and a variety of plaque retention factors 
that increase the risk29. Age and gender directly correlate with oral 
health status, as indicated by numerous studies20, 30. Other studies did 
not demonstrate a statistically significant difference in oral health status 
prevalence based on age or gender 9. 

CONCLUSION
The present study showed a highly significant difference between 
DMFS-based caries occurrence and all age groups, as well as a 
highly significant difference between DMFS and BMI. No significant 
difference was recorded between dmfs and BMI. Moreover, oral 
health cleanliness was not influenced by the nutrition status 
of children aged 3-16. Thus, these children need public health 
programmes, including the assessment of nutritional status and 
caries treatment, to prevent further progression of decay.
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