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Dental caries is a significant public health problem afflicting 
about a third of the world’s population which impacts nutrition, 
quality of life and systemic health. Aim: We explored associations 
between dental caries, odontogenic infections, oral hygiene and 
anthropometric measurements of children in Lagos, Nigeria. 
Methods: A pretested validated questionnaire was administered 
on 278 children who also received anthropometric assessment 
and dental examinations. Caries was scored according to WHO 
criteria and untreated dental caries by the Pulpal Exposure, 
Ulceration, Fistula, Abcess (PUFA/pufa) index. The weight 
for age (WAZ), height for age (HAZ), and weight for height 
(WHZ) parameters evaluated nutritional status. Categorical 
and continuous data were analysed by χ2-test and ANOVA. 
Regression analysis was done and statistical significance set at 
p ≤ 0.05. Results: The prevalence of Decayed, Missing, and Filled 
Teeth (DMFT + dmft) > 0 was 220 (79.1%) and the proportion of 
d+D teeth in dmft+DMFT index was 194 (70.0%). The prevalence 
of odontogenic infections due to caries (PUFA + pufa > 0) was 
172 (61.8%). 74 (26.6%) children were stunted; 12 (4.3%) were 
underweight while 30 (10.8%) were wasted. Children with PUFA + 
pufa > 1 had increased risk of wasting (OR: 2.45; 95% CI: 1.16-4.88). 
Children with DMFT+dmft >5 were also significantly underweight 
with odds ratios of 2.34 (95% CI 1.04-4.33). Conclusions: 
There was significant association between untreated dental 
caries, odontogenic infections and stunting, wasting and being 
underweight among the children studied. Policy makers should 
be aware of the additional burden that oral neglect has on 
anthropometric indices. 
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Introduction

Dental caries is a significant public health problem afflicting about a third of the 
world’s population with wide ranging impacts on nutrition, quality of life and systemic 
health1. It is a lifelong progressive and cumulative disease, associated with pain and 
anxiety, time lost from work and school, and when untreated, can lead to hospitaliza-
tion2. The greatest disease burden of dental caries is borne by children in develop-
ing countries where health promotion initiatives and access to dental treatment are 
limited, in an existing milieu of underlying poverty, malnutrition and communicable 
diseases3. In addition to negative impact of dental caries on quality of life, it is also 
costly to health care systems, accounting for ≤10% of health care budgets in industri-
alized countries, being the fourth most expensive disease to treat4.  The cost of treat-
ing dental caries is estimated to be US $3513 per 1000 children in most low-income 
countries, exceeding the total health budget of these countries5. Furthermore, in these 
low-income countries, oral health policies are usually of low priority, often being com-
pletely neglected due to limited resources.

The carious process commences and progresses when oral bacteria metabolize 
fermentable carbohydrates, producing acids, which diffuse into hard dental tissue, 
and demineralize tooth enamel. Some authors observed that the frequency of sugar 
consumption is a stronger predictor of caries risk than the total amount consumed, 
while others observed that the amount of sugar consumed is more important than 
consumption frequency6. Oral hygiene is likewise crucial for caries prevention, and 
the likelihood of progression of the carious process is higher when oral hygiene is 
poor.  Thus, the inadequate removal of dental plaque, the frequent intake of sugary 
foods and drinks and poor access to fluoride in susceptible individuals is invariably 
linked to caries development and progression7. Consequently, several recent pre-
ventive interventions emphasize the maintenance of a favorable oral environment 
through oral hygiene, restriction of sugar consumption and access to adequate lev-
els of fluoride8.

The high prevalence of dental caries is however not only influenced by risk factors 
like fermentable carbohydrates  and a susceptible tooth surface that interact with 
the causative microorganisms, but other risk indicators such as developmental 
characteristics at birth, socioeconomic background and access to oral health ser-
vices9. Socio-demographic and behavioral indicators that predispose an individual 
to increased caries experience include age, gender, educational status, social class, 
genetic factors and systemic health10. Furthermore, certain common risk factors 
exist between caries and certain systemic condition, such as the frequent ingestion 
of fermentable sugars, which can also lead to obesity11. Researchers have always sus-
pected that a link exists between growth/development and dental caries presumably 
due to a shared common pathogenesis because nutrition, parenting, lifestyle, physical 
and social environments, as well as psychosocial factors  can influence both condi-
tions12. Moreover, untreated dental decay is thought to be a neglected determinant of 
low Body mass index (BMI)13.  These research findings that link oral health to general 
health problems provide an opportunity to put oral health in the agenda of health care 
policies in low-income developing countries14.
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The Decayed, Missing, and Filled Teeth (DMFT) index is a valid tool for assessing the 
extent and prevalence of dental caries as well as for assessing overall oral health15 
but it has some limitations due to skewed distributions of caries prevalence in many 
countries and its inability to assess the consequences of untreated caries. The Pulpal 
Exposure, Ulcers due to root fragments, Fistula, Abcess (PUFA/pufa) index introduced 
by Monse et al.16. in 2010 complements the DMFT index by displaying the severity 
of dental decay and quantifying odontogenic infections of the pulp and surrounding 
tissues due to untreated caries. Many researches that aimed to correlate dental car-
ies with BMI did not account for oral hygiene and did not stratify caries based on the 
PUFA index. It is necessary to do this because it is neglected and untreated dental 
caries that often results in pain and discomfort that may affect ability to chew and 
ultimately nutrition. Although evidence on the probable effect of untreated dental car-
ies is receiving attention in developed countries, in developing countries, the impact of 
untreated dental caries on malnutrition and well-being is not adequately researched, 
with no such study documented in Nigeria. This study thus aimed to determine the 
relationship between caries risk, untreated dental caries (PUFA), oral hygiene and the 
anthropometric measurements of children at a Tertiary Paediatric Dental Clinic in 
Lagos, Nigeria.

MATERIALS AND METHODS
Ethical considerations: Ethical approval for the study was obtained from the Health 
Research and Ethics Committee of the Lagos State University Teaching Hospital, Ikeja 
(LREC/06/10/1415). The study was implemented in line with the declarations of Hel-
sinki and the confidentiality of all the participants was assured by the researchers.

Study design and study population: This was a descriptive study conducted among 
paediatric patients that presented for treatment at the Child Dental Health Clinic after 
they were referred for treatment from the oral diagnosis clinic of the Lagos State 
University Teaching Hospital, Ikeja, Lagos, Nigeria (LASUTH). LASUTH is a tertiary 
teaching hospital in the cosmopolitan city of Lagos. Lagos State University Teaching 
Hospital is an urban tertiary center located in the heart of Lagos, Nigeria. It serves as 
a referral center for public and private hospitals in Lagos and her neighboring states. 

Sample Size: A confidence interval of 95% was used for the sample size calcu-
lation, with an absolute precision of 0.05 and with a standard error of 2% or less; 
using a recent Nigerian caries prevalence (p= 20.4%)17, a minimum sample size of 
240 was required. We however 272 recruited for the study to make provision for 
incomplete data. 

Inclusion and exclusion criteria: The inclusion criteria was children and adolescents 
aged 4-16 years of both genders whose parents agreed to participate in the study and 
who gave informed consent and assent where appropriate. Children with physical or 
mental disability with such conditions that have difficulty in managing routine oral 
hygiene measures and hence are more prone to dental caries, those with any devel-
opmental dental anomaly and those with ongoing dental treatment were excluded.

Sampling technique: Our study sample was obtained by a systematic random sam-
pling technique. We randomly selected every third patient on the attendance register 
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after balloting for the starting point.  We planned to recruit 6 patients per clinic day, 
given that about 20 patients are booked for each session. They were recruited on each 
Wednesday and Friday Paediatric Dentistry clinic day until the required sample size 
was attained.

Study procedure

Study instrument: An interviewer administered questionnaire was utilized for data 
collection. Data on the socio-demographic profile was obtained from the caregiver 
of each study participant. These included information on the age, gender, as well as 
maternal and paternal education and occupation. Oral health-related behaviour related 
to dietary habits, oral hygiene practices and past dental visits was also obtained. 
Anthropometric measures were then taken and clinical examinations were conducted 
to determine the dental caries status.

Standardisation of examiners: The intra- and inter-examiner-reproducibility was assessed 
by the kappa (κ) statistics. Calibration of examiners (two dental resident doctors) was 
done by a Consultant Community Dentist. Duplicate examinations were taken on 20 
randomly selected children in the oral diagnosis unit to evaluate intra-examiner and 
inter-examiner reproducibility. The κ values for inter-examiner-reproducibility ranged 
from 0.88 (O.A.) to 0.90 (A.A.) for the PUFA/pufa index, and between from 0.92 (O.A.) to 
0.93 (A.A.) for the DMFT/dmft index. Intra-examiner reproducibility ranged from 0.91 to 
1.00 (O.A.) and between 0.92 to 1.00 (A.A.) for both indices. 

Anthropometric measures: The height of the children standing upright and without 
shoes was measured with a portable stadiometer (Seca 216 Height Rod; Seca GmbH 
& Co. KG, Hamburg, Germany) to the nearest 0.5 cm. Weight was measured with chil-
dren wearing light outfit using an electronic digital scale (Soehnle Gala XL; leifheit AG, 
Nassau, Germany) to the nearest 0.5 kg. The measuring equipment was re-calibrated 
daily and all measurements were done by a well-trained nurse following standardized 
guidelines. The measuring equipment was re-calibrated daily.

Oral examinations: Oral examinations were done using plane mouth mirrors and 
blunt dental probes oral examination. When an active or restored carious cavity or 
extracted tooth due to caries was detected on manual inspection, it was recorded 
as caries on the dental charts using the DMFT+dmft index. PUFA+pufa was used to 
record the presence of a visible pulp (P/p), ulceration of the oral mucosa due to root 
fragments (U/u), a fistula (F/f) or an abscess (A/a) resulting from untreated caries 
in the primary (pufa) and permanent (PUFA) dentition for the presence of either the 
PUFA+pufa and DMFT+dmft score per child was calculated in the a cumulative way 
without any dichotomy. 

Data entry and analysis: Data was analysed with SPSS version 22.0 (IBM, Armonk, 
NY). Mean DMFT+dmft score for both primary and permanent dentition was reported 
together. Untreated dental caries severity was recorded using PUFA+pufa index and 
reported together as mean scores. Caries prevalence and overall PUFA+pufa preva-
lence was calculated as a percentage.  The weight for age (WAZ), height for age (HAZ), 
and weight for height (WHZ) parameters were calculated using WHO Epi 3.5 nutrit-
stat software. Using age and gender specific criteria, children were categorized as 



5

Oyapero et al.

being at significant risk for either inadequate (< -2 SD) or excessive (> +2 SD) growth. 
Nutritional status, an independent variable, was regrouped, stunting was defined as 
HAZ <-2.0, thinness as WAZ <-2.0, overweight as WAZ >1.0 and obesity as WAZ >2.0. 
Frequency tables were generated for all variables and mean scores computed for 
numerical variables. The correlation between dmft and pufa scores was computed 
by the Spearman’s rank correlation coefficient (ρ). Categorical data were compared 
between groups using the chi-square test and continuous data were analyzed by t-test 
and ANOVA. Logistic regression model controlled for variables that showed statistical 
significance (P < 0.05) in bi-variate analysis with low BMI as dependent variable. The 
probability level of p<0.05 was considered statistically significant.

RESULTS
Out of the  278 children seen, 146 (52.5%) were female, the highest proportion (116; 
41.7%) were aged between 6-10 years and the mean age was 8.82 ±3.4 yrs. Mean 
maternal age was 36.45 ±3.22; most (180; 64.7%) were of the middle social class 
and 212 (76.8%) of mothers had ≥12 years of formal education. For Caries Risk fac-
tors and Indicators, the children consumed carbonated drinks and beverages an aver-
age of 2.14 ±2.26 times per week and Cookies, biscuits or sweets 3.65 ±2.54 times 
per week. 74(26.6%) children has poor oral hygiene while 209(75.2%) had No Dental 
Home or previous dental visits. 48(17.3%) children had enamel hypoplasia. Mater-
nal educational level, social class, number of children in the family, consumption of 
cariogenic meals, poor oral hygiene and history of dental visits were all significantly 
associated with dmft+DMFT and pufa+PUFA values (p<0.05). (Table 1)

Table 1. Demographic Characteristics, caries risk indicators and caries status of the sample.

Category Mean ±SD or 
No. (%)

dmft+DMFT;
χ2; p value

pufa+PUFA; 
χ2; p value

Children’s demographics    n=278

Male
132 (47.5)

DMFT=dmft≥1: 
99 (75.0)

25.20; 0.406 5.88; 0.437

Female
146 (52.5)

DMFT=dmft≥1: 
121 (82.9)

Age, y 8.82 ±3.4 8.45;0.207 6.25;0.396

1.0–5.0 52 (18.7)

6.0–10.0 116 (41.7)

11.0–15.0 110 (39.6)

Parents’ demographics

Age, y 36.45 ±3.22

Length of formal education, y (mean) 13.35 ±3.49

<12 years of formal education (mum) 66 (23.2) 11.65; 0.039** 6.22; 0.027**

≥12 years of formal education (mum) 212 (76.8)

Survey respondent is the mother 268 (96.4)

Continue

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4638248/table/tbl1/
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Continuation

Social Class

Lower 40 (14.4) 4.67; 0.014** 3.55; 0.012**

Middle 180 (64.7)

Upper 58 (20.9)

Number of children 4.45; 0.028** 6.70; 0.012**

1-4 226 (81.3)

5-8 52 (18.7)

Caries Risk factors and Indicators

Carbonated drinks and beverages times/wk 2.14 ±2.26

Never or rarely 54 (19.5) 4.09; 0.000** 4.23; 0.000**

Weekly or more frequently 56 (20.1)

Daily or more frequently 168 (60.4)

Cookies, biscuits or sweets times/wk 3.65 ±2.54

Never or rarely 56 (20.1) 2.88; 0.014** 1.72; 0.001**

Weekly or more frequently 84 (30.2)

Daily or more frequently 138 (50.8)

Use of Fluoridated toothpaste  (No) 98 (35.3) 2.52; 0.281 4.09; 0.129

Child has poor oral hygiene; visible plaque 74 (26.6) 2.49; 0.012** 1.83; 0.016**

Child has enamel hypoplasia 48 (17.3) 1.032; 0.59 1.217; 0.54

No Dental Home or previous dental visits 209 (75.2) 2.75; 0.025** 4.23; 0.020**

Mother or sibling has un-restored cavities 42 (15.1) 1.62; 0.032** 1.02; 0.044**

Impaired salivary flow 8 (2.9)
** Significant

The overall prevalence of caries (DMFT + dmft > 0) was 79.1%) while the overall 
prevalence of odontogenic infections due to caries (PUFA + pufa > 0) was 61.8%. 
Decayed teeth (d/D) accounted for 70% in DMFT + dmft and the mean no. of decayed 
teeth (dt/DT x ± SD) was 3.01 ±2.34. Mean dmft+DMFT score was 3.63 ±3.18 and 
112 (40.3%) of the children had dmft+DMFT scores > 5. The mean pufa+PUFA score 
was 2.42 ±1.95 and pulp exposure accounted for the highest proportion (mean 
p x ± SD=1.98±1.54). For Child nutritional outcomes, 74 (26.6%) children were stunted, 
12 (4.3) were underweight and 30 (10.8) were wasted. (Table 2)

Table 2. Child oral health outcomes and nutritional parameters.

Variables

Categories Mean ±SD or No. 
(%) Valid No.

Has any tooth decay (yes) 220 (79.1) 278

Proportion of d teeth in dmft+DMFT index (d/D) 194 (70.0)

decayed teeth (dt/DT x ± SD) 3.01 ±2.34

Missing teeth (mt/MT x ± SD) 0.55 ±1.13

Continue
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Filled teeth (ft/FT x ± SD) 0.07±0.18

Severity of dental caries

dmft+DMFT = 0 58 (20.9)

dmft+DMFT = 1–5 108 (38.8)

dmft+DMFT > 5 112 (40.3)

Average dmft+DMFT score 3.63 ±3.18

Care index (%)

Pulp involved decayed teeth 

Yes (pufa+PUFA prevalence) 172 (61.8)

pufa+PUFA (x ± SD) 2.42 ±1.95

Pulp exposure (p x ± SD) 1.98±1.54

Ulceration (u x ± SD) 0.0±0.00

Fistula (f x ± SD) 0.11±0.12

Abcess (a x ± SD) 0.33±0.46

Child nutritional outcomes

Undernourished statusa

Height for age (stunted), no. 74 (26.6)

Height for age (stunted), z-score 1.81±0.6

Weight for age (underweight), no. 12 (4.3)

Weight for age (underweight), z-score -0.19±1.4

BMI for age (wasted), no. 30 (10.8)

BMI for age (wasted), z-score 0.2±2.8

Overweight status

No. 50 (19.9)

z-score 0.2±2.8

There was a low positive correlation between poor oral hygiene and dental caries 
severity (ρ = 0.307;  P =0.005) and a moderate positive correlation between caries 
severity and odontogenic infection (ρ = 0.604; P <0 .001). We likewise found signifi-
cant associations between the severity of the children’s carries experience and their 
anthropometric measurements. For children with the high-severity caries group, the 
mean height-for-age, weight for age- and BMI-for-age  z-scores were –0.36 (95% 
CI -1.12, -0.67); –0.53 (95% CI -0.62, -0.17) and –1.03 (95% CI -0.58, -0.16) lower, 
respectively, than those in the caries-free children. Similarly, for children with >1 odon-
togenic infection, the mean height-for-age, weight for age- and BMI-for-age z-scores 
were –0.79 (-1.88, -1.17); –0.75 (-1.01, -0.62) and –0.65 (-0.62, 0.20) lower than in 
children with no odontogenic infection. (Table 3)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4638248/table/tbl1/?report=objectonly#tblfn1
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Table 3. Bivariate Analysis between caries indices and Nutritional parameters. 

Predictive Variable Outcome 
Variable

Correlation 
Factor (ρ) or 
Test Statistic 

( F)

mean 
z-score

Mean 
Difference From 

Reference  
(95% CI)

P

Poor Oral Hygiene  
(DI score > 1.5)

Mean 
dmft+DMFT ρ = 0.307 0.005**

Mean dmft+DMFT Mean 
pufa+PUFA ρ = 0.645 <0 .001**

dmft+DMFT = 0
Mean height 

for age 
(stunting)

F = 1.88 -0.58±3.5 (Ref)

dmft+DMFT = 1–5 -0.69±3.9 –0.11  
(-0.83, -0.35) 0.042

dmft+DMFT > 5 -0.94±2.7 –0.36  
(-1.12, -0.67) 0.001

dmft+DMFT = 0
Mean weight 

for age 
(underweight)

F = 6.38 -0.08±1.2 (Ref)

dmft+DMFT = 1–5 -0.26±1.8 –0.34  
(-0.41, -0.88) 0.031

dmft+DMFT > 5 -0.45±1.4 –0.53  
(-0.62, -0.17) 0.002

dmft+DMFT = 0 Mean BMI for 
age(wasting) F = 14.8 0.64±2.3 (Ref)

dmft+DMFT = 1–5 0.23±3.2 –0.41  
(0.09, 0.38) 0.003

dmft+DMFT > 5 -0.39±2.6 –1.03  
(-0.58, -0.16) 0.000

pufa+PUFA=0
Mean height 

for age 
(stunting) 

F= 0.745 -0.58±3.5 (Ref)

pufa+PUFA= 0.1-1 -0.75±2.8 –0.17  
(-0.96, -0.53) 0.478

pufa+PUFA> 1 -1.37±1.2 –0.79  
(-1.88, -1.17) 0.019

pufa+PUFA=0
Mean weight 

for age 
(underweight)

F = 0.745 -0.08±1.2 (Ref)

pufa+PUFA= 0.1-1 -0.28±1.6 –0.20  
(-0.51, -0.91) 0.004**

pufa+PUFA 1 -0.83±1.1 –0.75  
(-1.01, -0.62) <0 .001

pufa+PUFA=0 Mean BMI for 
age (wasting) F= 1.87 0.23±3.2 (Ref)

pufa+PUFA= 0.1-1 0.67±2.3 –0.44  
(0.51, 0.86) 0.018**

pufa+PUFA> 1 -0.42±4.3 –0.65  
(-0.62, 0.20) < 0.001

F= ANOVA   ρ = Spearman rank correlation.
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Table 4 displays the Odds ratio and Confidence Interval values obtained from the logis-
tic regression model between significant predictor variables in the bivariate analysis 
and outcome variable (low BMI). Maternal education of <12 years of formal education 
– OR 0.52 (CI 0.03-1.21) and p = 0.015; Social Class: Middle OR 0.41 (CI 0.17-0.72) and 
p < 0.008 and Upper OR 0.38 (CI 0.13-0.69) and p = 0.001; dmft+DMFT 1- 5 OR 0.83 
(CI 0.89-3.97) and p = 0.027 and pufa+PUFA= 0.1-1 OR 98 (CI 1.0-2-4.43) and p = 0.008 
– also showed significantly more likelihood to be associated with low BMI.

Table 4. Odds ratio from the logistic regression model between significant predictor variables in the 
bivariate analysis and outcome variable (low BMI).

Variables
Mean BMI for age (wasting)

Odds ratio Confidence 
Interval P-value

Maternal  education

<12 years of formal education 1

≥12 years of formal education 0.52 0.03-1.21 0.015

Social Class

Lower 1

Middle 0.41 0.17-0.72 0.008

Upper 0.38 0.13-0.69 0.001

Number of children

1-4 1

5-8 1.65 0.78-3.23 0.043

Severity of dental caries  (dmft+DMFT)

dmft+DMFT = 0 1

dmft+DMFT = 1–5 1.83 0.89-3.97 0.027

dmft+DMFT > 5 2.34 1.04-4.33 0.005

Pulp involved decayed teeth (PUFA+pufa)

pufa+PUFA=0 1

pufa+PUFA= 0.1-1 1.98 1.02-4.43 0.008

pufa+PUFA> 1 2.45 1.16-4.88 0.001

Oral Hygiene Index (OHI)

Poor 1

Fair 0.87 0.41-1.63 0.453

Good 0.71 0.33-1.45 0.074

DISCUSSION
The development of dental caries in children encompasses a multifaceted interac-
tion between infectious, genetic, biochemical, social and physical environmental, and 
behavioral factors which also have implications for systemic health. Females consti-
tuted a higher proportion of children with caries in our study, confirming the observa-
tion by previous authors that the odds of being susceptible to caries is higher in girls18. 
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This has been adduced to the early hormonal fluctuation in girls, compared with boys 
and the fact that the permanent dentition of girls erupts two to 10 months earlier than 
that of boys19.

The children were observed to consume carbonated drinks and beverages an aver-
age of 2.14 ±2.26 times per week and Cookies, biscuits or sweets 3.65 ±2.54 times 
per week. Those who consumed more cariogenic meals had significantly more 
carious teeth and odontogenic infections. Sheiham and James20  documented a 
dose-response relationship, between the caries process and sugar consumption.  
About 18% of our study subjects also had enamel hypoplasia. A defective tooth 
surface could provide a suitable site for the adhesion and colonisation of cariogenic 
bacteria, and the progress of caries can depend on the degree of surface defect 
or alterations. The ensuing cleaning difficulties may cause bacteria to be retained 
at the base of the defect resulting in a more rapidly developing carious lesion than 
otherwise would occur on a sound tooth surface.

We also observed a low positive correlation between poor oral hygiene and dental 
caries severity which is in agreement with what was reported by other research-
ers2. A recent meta-analysis identified a 1.5-fold higher risk of dental caries among 
people brushing less than once daily compared to those brushing twice daily. (odds 
ratio (OR) = 1.56; 95% CI 1.37–1.78)21 Streptococcus mutans acting with a group of 
other microorganisms have been implicated in the initiation and progression of den-
tal caries22. Tooth brushing is the most effective method of mechanical plaque con-
trol which simultaneously delivers fluoride topically through toothpaste. Oral health 
promotion programs constantly underscore the importance of tooth brushing while 
most evidence based preventive interventions emphasize plaque control, restriction 
of sugar consumption, and adequate exposure to topical fluoride delivery systems.

We also observed a significant association between low maternal educational attain-
ment, lower social class and many children in the family with high caries experience. 
This was similarly observed by other researchers who observed that unfavorable 
socioeconomic status, including lower parental educational level and household 
income, was demonstrated to affect children’s oral health23. Dietary habits and condi-
tions that are influenced by life style like dental caries, overweight, obesity, and mal-
nutrition are shown to covary with socioeconomic status24. Overall, caries prevalence 
has waned in most populations, but socioeconomic disparities increasingly define 
dissimilarities observed among these populations with caries transiting from a dis-
ease of affluence to a disease of deprivation25.  It has been postulated that people 
from lower socio-economic backgrounds have poorer access oral health information 
and dental services. 

The overall prevalence of caries in our study population was high at 79.1% with decayed 
teeth accounting for 70% of dmft+DMFT scores, though it was a hospital based study 
group. Offering only dmft data to policy makers however leaves them unmindful of the 
severity and related consequences of untreated caries on oral and systemic health26. 
The overall prevalence of odontogenic infections due to caries (mainly pulp exposure) 
was also high at 61.8%.  The PUFA/pufa prevalence in different countries vary from 
24 % in Brazilian 6- to 7-year-olds27 to 85 % in 6-year-old children from the Philippines16, 
indicating a high occurrence of untreated dental caries and dental neglect. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4700662/#bibr55-0022034515609034
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Teeth with pulp exposure cause significant discomfort and pain which diminishes 
the ability of the child to take on the task of a full day of school. It also reduces 
concentration and energy, the ability to eat healthy food and leads to malnutrition.  
It is also associated with sleeping problems, learning disorders and absence from 
school as well as chewing difficulties potentially  impacting on children’s, nutrition, 
growth and body weight. Persistent pain also causes the child to lose school hours, 
and when in school, the time spent is markedly less productive28. This is because 
pain interferes with the ability of the child to concentrate. Therefore, oral health 
fundamentally influences children’s general health and quality of life.  Additionally, 
odontogenic infections can progress to dentoalveolar abcess and ludwigs angina, 
a frequently cited reason for the hospitalisation of young children29. Thus, children 
with pufa scores should be characterized to be at high caries risk for early caries 
onset in permanent teeth.

We observed a moderate positive correlation between caries severity and odonto-
genic infection. Regarding Child nutritional outcomes, 26.6% of the children were 
stunted, 4.3% were underweight and 10.8% were wasted. We likewise found signifi-
cant associations between the severity of the children’s carries experience and their 
anthropometric measurements. Numerous researches with inconsistent findings 
have observed an association between caries experience and anthropometric mea-
surements in children due to differences in study designs and internal or external 
validity influences30. Some researchers observed a strong association between obe-
sity and a high caries experience31 while Sheller et al32. observed no association. Oth-
ers however reported an inverse relationship33. There is a complex interplay of many 
variables that can produce divergent and bi-directional outcomes depending on the 
population studied. Overweight or obese children also have relatively high levels of 
dental caries due to the consumption of high levels of soda and other energy-dense 
foods, which are cariogenic and obesogenic. Protein-energy malnutrition in children in 
indigent populations can also result in reduced salivary flow and a high count of lacto-
bacilli and Streptococcus mutans, as well as altered saliva composition and impaired 
secretion, predisposing to dental caries34. Conversely, reduced chewing ability due to 
caries can negatively impact affect nutritional intake which further exacerbates sus-
ceptibility to dental caries.

It should however be pointed out that in developing countries like ours, the high preva-
lence of dental caries is closely related to poverty and low socioeconomic status. Mal-
nutrition of children is highly prevalent in low-income and middle-income countries, 
resulting in substantial increases in mortality and overall disease burden. To estab-
lish internal validity, we controlled for socioeconomic and behavioural factors and 
still observed a significant association between being underweight and dental caries. 
The implication of our research is emphasizing the added burden that caries possess 
on the abysmal health indices in developing countries, aside the intense scourge of 
HIV/AIDS in addition to the rising prevalence of non-communicable diseases (NCDs) 
like hypertension, diabetes mellitus, and other medical conditions.

Decision and policy makers should be made aware of the additional burden that 
oral neglect can have on the anthropometric indices of children. The identification 
of high-risk groups provides motivation to enhance community awareness and its 
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involvement in preventive efforts; as well as re-orient oral health services towards 
oral health promotion and prevention.  Prevention strategies through early institution 
of dental home include dietary modifications to reduce high sweetener consumption, 
supervised tooth brushing, systemic fluoride supplements for children living in areas 
without public health fluoridation, and professional delivery of fluoride varnish and 
sealants35. Thus, multiple strategies encompassing both upstream and downstream 
preventive approaches are now required to translate the recommendations into policy 
and practice.

Study limitations

Apart from being one of the only study that determined that correlated untreated den-
tal caries using the PUFA index with BMI in Nigeria, the other strength of our study lies 
in our exploration of the impact of oral hygiene on caries experience. This investiga-
tion, however, had a number of limitations. One is non-use of radiographs in identifica-
tion of caries in the schools, even though we adhered to the WHO protocol for clinical 
diagnosis. Secondly, we used a hospital based cohort rather than obtaining our sam-
ple from the community. Nevertheless, within the limits of our study design, the data 
provides useful information for further empirical studies on subsets of the population 
that still have a high caries experience.

Conclusions
There was a significant association between untreated dental caries, odontogenic 
infections and stunting, wasting and being underweight among the children studied. 
We observed a high prevalence of Decayed, Missing, and Filled Teeth of which the pro-
portion of decayed teeth was 70.0%. The overall prevalence of odontogenic infections 
due to caries was also high (61.8%). There was a significant correlation between poor 
oral hygiene and untreated caries. Children with PUFA + pufa > 1 had an increased risk 
of wasting while those with DMFT+dmft >5 were significantly underweight.  
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