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ARTICLE INFO ABSTRACT

Keywords: Background: A combination of poor oral health status and malnourishment ultimately affect the quality of life of
Den-tal the person. Hence, these tools may help in identifying individuals at risk of poor quality of life and malnutrition
Caries caused by oral problems especially in adolescents.

Adolescents

Objective: To test the association between dental caries, nutritional status and Oral Health Related Quality of Life
(OHRQoL) in 12-15 year-old school going adolescents.

Study design: A cross sectional study was conducted on 12-15-year-old school going adolescents. A total of 1214
adolescents participated in the study. Data on quality of life was collected using OHIP-14 and clinical exami-
nation was done to assess the DMFT status and Body Mass Index (BMI) as measure of nutritional status of the
subjects.

Results: DMFT was found to be positively correlated with total OHIP score, however BMI was negatively
correlated with OHIP. Controlling for BMI, partial correlation analysis revealed that there is a weak association
between OHIP and DMFT scores which was found to be statistically significant.

Conclusion: Both caries experience and nutrition status had significant impact on Quality of Life. All the three

Oral health
Quality of life
Nutritional status

parameters were found to be correlated to each other.

1. Introduction

Dental caries is a complex disease affecting teeth and is one among
the major public health problems, which in an individual, may cause
pain and suffering and also, adversely impact the person’s quality of life.
It is a common chronic disease that may progress to pain and disability
especially in adolescents since they are in growing stage.' As children
enter the phase of adolescence, their dietary habits change which affects
the body fat and represents effectual phase in growth and development.”

Adolescents are important part of any community. Any approach
that evaluates quality of life can give comprehensive view of the ado-
lescents’ health. Oral health-related quality of life (OHRQoL) is recog-
nized as an integral part of general health. It relates how day-to-day
activities are affected by oral conditions with an emphasis on individual
experience for the assessment of treatment needs.’

One of the many adverse consequences of dental caries is pain. Un-
treated dental caries can lead to dental pain which is known to affect
daily activities, with a lasting impact on their quality of life like sleep
disturbance, decreased work effectiveness, school absenteeism and
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avoidance of certain types of food.*

Recent studies have documented a “double burden of malnutrition:
persistent under nutrition in rural regions and increasing overweight or
obesity in urban areas.” Similar to dental caries, malnutrition has
multifactorial etiology with diet as a common risk factor. Both are
known to impact the quality of life. Untreated caries can affect ability to
eat which can impair adequate intake of nutrients. Consequences of
dental caries can affect quality of life which may affect growth of
child.*” These tools may help in identifying individuals at risk of
malnutrition caused by oral problems.”

Teeth are important in enabling consumption of a balanced diet and
further preparing the food for digestion. Dental caries can lead to pain
and also tooth loss which limits the food choices of the individual.
Inability to eat coupled with discomfort, pain and anxiety leads to
compromised nutritional intake. This makes dental caries and its con-
sequences a risk factor for nutritional deficiency.

Likewise, dental pain, anxiety and tooth loss consequent to dental
caries are associated with loss of enjoyment of food and unesthetic
appearance, thereby leading to low self-esteem and confidence. This
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establishes the detrimental effect of dental caries on quality of life. Both,
dental caries and nutrition have diet as common risk factor and are likely
to impact quality of life. Also, these factors are more likely to be exac-
erbated in under privileged groups and less developed societies where
dental care is less accessible and affordable.® Therefore, we aimed to
evaluate the association of dental caries and nutritional status with
OHRQoL among 12-15-year-olds from rural area. The hypothesis for the
study is increased caries experience and poor nutritional status may
have negative impact on OHRQoL.

2. Materials and method
2.1. Study population

A cross-sectional study was conducted on 12-15-year-old school
going adolescents enrolled in government schools of Vadodara district in
Gujarat state, India. The list of registered schools was obtained from the
District Education Office. The list comprised of 94 schools and the
number of 12-15-year-old school going adolescents registered in these
schools was approximately 35,000. The required sample size was
calculated to be 1214, considering the prevalence of dental caries to be
23%.” A multistage cluster sampling technique was used to achieve the
sample. The district was divided into four geographical zones. Two
government schools were selected from each zone, making a total of
eight sampled school clusters. From each of these eight schools, students
were selected using proportional allocation scheme so as to achieve a
total sample size of 1214.

The study protocol was reviewed and approved by the University
Ethics Committee (BNPGI5/DI6096). A written informed consent from
parents and assent from participants was obtained. Students absent on
the day of examination or having any systemic disease, illness and acute
pain were excluded from the study. The study was carried out between
November 2017 and June 2018.

2.2. Instruments and measures

Data on OHRQoL was collected using Gujarati version of Oral Health
Impact Profile —14 (OHIP-14) questionnaire which is rated on 5-point
ordinal scale, ranging from Never (0); Hardly ever (1); Occasionally
(2); Fairly often (3); Very often @."° Gujarati version of OHIP-14 has
been proven to be valid, and reliable instrument in previous studies.'’
The Gujarati version was checked for cross cultural adaptation by a
forward and back translation approach, where a bilingual expert
translated the SOC into Gujarati from English. The reconciled Gujarati
version was then back-translated by an English expert, not familiar with
the original questionnaire. This back-translated version was compared
with the original questionnaire by another language expert. The ques-
tionnaire was evaluated by three subject experts for its face validity. A
cognitive debriefing process was also followed by the cultural adapta-
tion of the questionnaire. The Gujarati version was administered to
twenty children. The Cronbach’s alpha for internal consistency was
0.74. The Oral Health Impact Profile-14 (OHIP-14) has been used to
assess the impact that oral health problems can have on an individual’s
life.'? While several instruments have been developed to measure
OHRQoL, the Oral Health Impact Profile (OHIP) has become a widely
used and cross-culturally accepted standard.'?> The OHIP-14 captures
seven domains of OHRQoL with two items per domain: functional lim-
itation, physical pain, psychological discomfort, physical disability,
psychological disability, social disability, and handicap. The OHIP-14
scores can range from 0 to 56 and is calculated by summing the
ordinal values for the 14 items. The domain scores can range from 0 to 8.
Higher OHIP-14 scores indicate worse and lower scores indicate better
OHRQoL."?
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2.3. Clinical assessment

Dental caries was assessed using WHO criteria for Decayed, Missing
and Filled teeth (DMFT) Index.'* Body Mass Index (BMI) was used as a
measure to assess nutritional status. The BMI was recorded and calcu-
lated with the help of Body Composition Monitor Model HBF-375-
OMRON. The BMI classification was based on WHO Growth reference
for 5-19 years (2007), where those with BMI values less than 18 are
considered as underweight, 19-22 are normal, 23 above are considered
as overweight and obese.'® All clinical examinations were carried out
one trained and calibrated examiner.

2.4. Statistical analysis

The statistical analysis was done using IBM SPSS Statistics for Win-
dows, version 23. Armonk, NY:IBM Corp. Pearson’s correlation test has
been done to check the correlation between dental caries, nutritional
status and OHQoL. Chi square test was done for comparison of cate-
gorical variables. Linear regression equation to test the impact of one
independent variable on the dependent variable while controlling for
other variable. A logistic regression was done in addition to linear
regression for categorized variables. The level of significance (p value)
for all statistical tests was set at 0.05.

3. Observation and results

A total of 1214 adolescents in the age range of 12-15 years partici-
pated in the study. Majority of the adolescents were (60.2%) males. The
mean weight and height of the participants was 43.21 + 10.07 kg and
156.68 + 12.15 cm respectively. The proportion of underweight ado-
lescents was highest (47.6%) and lowest for overweight adolescents
(12%) (Table-1). The mean BMI value (18.60 + 4.09) for the group was
only marginally above the threshold for underweight category (BMI
score <18). The dental caries experience was divided into two groups as
participants with caries experience (DMFT score) <3 and those with
caries experience of >3. Six hundred and eight (50.1%) adolescents had
DMEFT score of more than three. The mean DMFT score for the sample
was 3.84 and 98.76% was the prevalence of dental caries (DMFT >0).

OHIP -14 assesses the impact on quality of life under seven domains.
Out of the seven domains of OHIP-14, it was found that mean score for
functional limitation was highest (4.69 + 2.2) indicating that functional
limitation had highest impact on quality of life of students. Mean score
for physical pain (4.63 + 1.78) and social disability (4.45 + 1.99) were
the second and third highest among the seven domains, thereby
implying that domains having highest impact on quality of life were
functional limitation, physical pain and social disability (Graph 1).

When distributed by the nutrition status (BMI score), it was observed
that mean OHIP total score was highest for underweight group i. e un-
derweight adolescents had poor quality of life. The overweight adoles-
cents had lowest OHIP score implying better quality of life. This
difference was found statistically significant. Number of participants
with high caries experience (DMFT>3) was found to be highest in un-
derweight group and least in overweight group and the difference was
statistically significant. The results show that underweight children had

Table 1
Distribution of study population based on BMI scores.

BMI ((kg/m?) N (n) Percentage (%)
Under weight 578 47.6%

Normal 490 40.4%

Over weight 146 12%

Mean BMI 18.60 + 4.09

The BMI classification was based on WHO Growth reference for 5-19 years
(2007), where those with BMI values less than 18 are considered as under-
weight, 19-22 are normal, 23 above are considered as overweight and obese."*
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Mean Domain Score of OHIP-14
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Graph 1. Mean scores of the seven dimensions of OHIP-14.

higher OHIP score (poor quality of life) and high caries experience
(Table 2).

When testing the relationship of dental caries (DMFT) and nutri-
tional status (BMI) with Quality of Life, the Pearson correlation analysis
showed a positive correlation between DMFT and OHIP total score and a
negative correlation between BMI and OHIP scores. The results imply
high caries experience was associated with poor quality of life while
higher BMI (overweight and obesity) was associated with better quality
of life. Both the correlations were statistically significant (p value <
0.05) (Table 3) However, when compared domain wise, neither DMFT
nor BMI showed significant correlation with OHIP.

Since both dental caries and nutritional status were found to be
correlated to Quality of Life. a partial correlation analysis was done
while controlling for BMI to test the relationship of dental caries and
Quality of Life independent of nutritional status. Upon controlling for
BMI, the correlation between OHIP and DMFT got weak but still
remained statistically significant. Since, the correlation between DMFT
and OHIP while controlling for BMI remained to be statistically signif-
icant a linear regression analysis was done. The linear regression anal-
ysis showed one unit increase in DMFT increases OHIP by 0.072 units
controlling for BMI score while one unit increase in BMI decreases OHIP
score by 0.73 units, controlling for DMFT (Table 4).

For the individuals with perception of high impact of oral health on
Quality of Life i. e those scoring more than 50% (OHIP score >28) on
OHIP-14 scale, binary logistic regression analysis was done. The OHIP
score ranges from 0 to 56, half of maximum score value i. e score of 28 or
above was taken as high impact. For analysis, OHIP was dichotomized to
less than or more than equal to 28 and DMFT categorized to less than or
more than equal to 3. Both BMI and caries experience remained to have
statistically significant impact on quality of life. However, with BMI
controlled; increase in one unit of DMFT score, odds of being into highly
impacted group (i.e score more than 28) increased by 1.182 times while
with increase in one unit of BMI, the odds of being into highly impacted
group (i.e score more than 28) decreased by 0.62 times (Table 5). Both
logistic and linear regression showed that higher caries experience lead
to poor quality of life (increased OHIP score) and increased BMI was
associated with better quality of life (lower OHIP scores).

Table-2
OHIP total score and Caries experience categorized by BMI score.

Nutritional status n = OHIP Total Score

number

Caries Experience

Mean + SD P value <3 >3
Underweight (n = 578) 31.87 £2.71 0.001 194 384  0.0001
Normal (n = 490) 25.31 + 290 200

3.768
Overweight (n = 146) 18.08 + 2.66 122 24

Significant at p < 0.05.
Figures in bold indicate statistically significant outcome.
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Table-3
Correlation between DMFT, BMI and OHIP total scores.

Correlations OHIP total score
DMEFT score Pearson Correlation coefficient 0.385%*
p-value 0.001
BMI score Pearson Correlation coefficient —0.758%*
p-value 0.001

** Significant at p < 0.05.
Figures in bold indicate statistically significant outcome..

Table-4
Linear regression analysis to predict OHIP score based on DMFT and BMI score.
Variables B SE P value 95% CI R”
Lower Upper
BMI score —0.999 0.028 0.001 —1.055 —0.944 0.578
DMFT score 0.271 0.078 0.001 0.118 0.425
(Constant) 45.159 0.708 43.77 46.547

Dependent Variable: OHIP total score; SE: standard error; CL: confidence inter-
val.

Significant at p < 0.05.

One unit increase in DMFT increases OHIP by 0.072 units controlling for BMI
score. One unit increase in BMI decreases OHIP score by 0.73 units while con-
trolling for DMFT and these correlations are statistically significant.

Linear Regression equation: OHIP = 45.159 + (0.072 x DMFT) + (—0.727 x
BMI).

P values in bold indicate statistically significant result.

Table 5
Binary logistic regression for analyzing the factors leading to high impact on
quality (OHIP-14 total score of more than 28).

Model B S.E. Sig. Odds ratio 95% C-1

Lower Upper
BMI —.463 .028 .0001 629 .596 .665
DMFT 167 .058 .004 1.182 1.055 1.324
Constant 8.101 .618 .000 3298.393 - -

Significant at p < 0.05.
Figures in bold indicate statistically significant outcome.

4. Discussion

This study evaluated the relationship of dental caries and nutritional
status with Oral Health Related Quality of Life in 12-15year old school
going adolescents of Vadodara district, India. Adolescence is known to
have changes in internal, external, intellectual and emotional areas. The
index age group of 12 and 15 years are of interest as they are global
monitoring ages for dental caries.'' The prevalence of dental caries was
98.76% and mean DMFT score was 3.84. The prevalence for caries
among 12 and 15 year old children in India has been reported to be 49%
and 60% respectively and the mean DMFT score has been found to be
1.95 and 3.31 in 12 and 15 year old children respectively.'® The current
study group showed much higher caries prevalence and experience. This
could possibly be attributed to the fact that sample was drawn from
government schools which are mostly located in rural areas. Therefore it
is reasonable to infer that the students came from rural and lower so-
cioeconomic background. Also, the overall prevalence of caries in this
region of the country has been reported to be higher (72%) compared to
the rest of country (54.16%)."”

The prevalence of under nutrition in the study group was 47.6%. This
was considerably higher than 19% thinness prevalence in Gujarat as
reported by National Family Health Surveys 3 and 4 on nutritional status
of Indian adolescents (15-19 years).'® Higher prevalence of under-
weight, stunting and wasting in children and adolescents in India has
also been reported in other studies.'” %! Prevalence of malnutrition
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varies significantly between urban and rural areas. Increased urbani-
zation and industrialization has been linked to increased prevalence of
obesity in urban children. Prevalence of overweight and obesity was
12% in current study. Similar to the study finding, adolescents in rural,
less developed areas and lower socioeconomic background have been
found be at greater risk of under nutrition.'®

The oral health related quality of life in children and adolescents
from rural areas have been reported to be worse compared to urban
areas. Papaioannou W et al., reported higher mean OHIP scores in
population from rural areas.?? This can be attributed to the lack of fa-
cilities, poor socio economic development, neglect of health in rural
areas. The most affected domains of quality of life were functional
limitation, physical pain and social disability in the present study. Viiti R
et al., also reported similar findings.”> Low BMI had higher impact on
oral health related quality of life. Underweight adolescents reported to
have higher OHIP scores implying poorer quality of life.

The caries experience was higher in underweight group. Low BMI
has been demonstrated to be a risk factor for dental caries?** It is
important to note that pain and oral infection resulting from dental
caries have direct and indirect effects on the nutritional status of a child,
leading to underweight and malnutrition. Both dental caries and under
nutrition was more pronounced in this group could be because children
registered in government schools only were included in the study. These
schools mostly were located in rural areas and had children from lower
socio economic background enrolled with them. Under-nutrition still
remains to be a public health problem among the children surveyed.
Adeniyi et al. observed children in government schools had a higher
prevalence of under-nutrition while those in private schools had a
higher prevalence of over nutrition. This was probably due to fact that
more children in public schools come from the lower socio-economic
strata in society.28

The findings of the present shows highest mean score for functional
limitation followed by physical pain and psychological discomfort
among adolescents. The physical pain domain aims to show how
changes in oral health conditions may cause pain or discomfort when
eating, and the psychological discomfort domain refers to concerns or
nervousness regarding oral health conditions; the most expressive of
these parameters shows that there is an evident concern of the adoles-
cents regarding the oral health status and its possible consequences.
These results are similar to that reported by Paredes et al. who found
more expression of the physical pain domain.?® This association is due to
the understanding that the dental caries can cause pain, functional
limitations, disappointment or concerns regarding the oral health.?’

Both caries experience and BMI were found be to be associated with
quality of life independent of each other. The caries experience was
positively correlated to OHIP score indicating poor quality of life.
Therefore, it can be inferred that dental caries is associated with poor
quality of life. Understandable, functional limitation and physical pain
were the most common negative manifestations of impact on quality of
life. The impact of dental caries on quality of life increased when
analyzed for high impact group (OHIP score >28). This could be due to
the impact of pain which was perceived to be most important domain of
QoL and oral pain at this age is mostly a consequence of dental caries.

The nutritional status assessed as BMI correlated negatively with
Quality of Life. Increase in BMI scores was associated with lower OHIP
scores, implying that overweight and obese children perceived low
impact of oral conditions on quality of life. Contrary to our finding,
Chakravathy KP et., reported subjects with increased BMI had poor
OHRQOL.° Freitas AR et al., found no relationship between obesity and
quality of life in adolesecents.’” Current study predominantly had ado-
lescents from rural and lower socioeconomic background. Undernutri-
tion in this group can be attributed to poor socioeconomic status and
therefore perceive the quality of life as poor.

Journal of Oral Biology and Craniofacial Research 13 (2023) 506-510

5. Conclusion

Dental caries was found to be associated with poor quality of life.
Children with higher dental caries experience had higher OHIP scores
indicating a poor Quality of Life. This relation remained significant in-
dependent of nutritional status. Nutritional status (BMI) however,
showed negative correlation with OHRQoL. Children with poor nutri-
tional status/underweight children had poorer quality of life.

The problem of malnutrition and dental caries must be addressed at
early ages of life. Both the conditions have common risk factors and have
significant impact on Quality of Life together and individually. Hence,
health promotion in adolescents is elementary to improve their quality
of life. It is recommended that promotion of good oral hygiene, healthy
dietary habits and good nutrition among school going adolescents
should be targeted collectively by government, health professionals,
school teachers and parents towards better oral health and improved
quality of life.
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