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Article Info ABSTRACT
Avrticle type: Background and Objective: Dental caries disproportionately affects
Research Article children in low-income countries like Afghanistan. This study assessed the
prevalence, severity, and risk factors of dental caries among
pp:183-200 schoolchildren in Herat City.
Method: A cross-sectional study was conducted in 2022 involving 446
Received: children aged 7-13 years. Data collection included parental questionnaires
30/01/2026 and clinical oral examinations using WHO criteria. Logistic regression
Accepted: analyzed associations with sociodemographic and behavioral factors.
égﬁi’ﬁgﬁ? Findings/Result: The overall caries prevalence was 87.2% (95% ClI:
21/03/2026 83.8%-90.0%), with a mean C-dmft/DMFT score of 3.26 + 1.86.

Restorative care was minimal, with only 3.6% of children having filled
teeth. Older age was significantly protective against caries presence
(AOR=0.515, p=0.002). No significant associations were found between
caries and oral-health behaviors, parental education, or income after
adjustment.

Conclusion: choolchildren in Herat face an alarmingly high, largely
untreated caries burden. Urgent scalable interventions are needed,
including school-based prevention programs, fluoride promotion, nutrition
education, and expanded access to affordable restorative care to mitigate
this public health crisis.
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Introduction

Dental caries, or tooth decay, is one of the most widespread non-communicable diseases
globally, affecting nearly 3.7 billion people.™. Dental caries also represents a major oral
health problem in early childhood, with a global prevalence of 43% in primary teeth
among children under five years of age, affecting an estimated 514 million children 3,
In low- and middle-income countries (LMICs), children are disproportionately affected,
with prevalence ranging from 64% to 83% among those aged 5-6 years and 40% to
90% among adolescents aged 12 years, contributing to a continued increase in the
burden of early childhood caries (ECC) particularly in under-resourced and developing
regions? ®1. While high socio-demographic index (SDI) regions exhibit the lowest ECC
burden due to effective public health measures, medium and low SDI regions face
persistent challenges, highlighting the need for targeted interventions to reduce
disparities in oral health outcomes %1,

In fragile, conflict-affected settings like Afghanistan, a recent school-based survey
in Kabul reported caries in 78.8% of children aged 7-13 years!*.. Untreated caries in
childhood can lead to pain, difficulty eating, malnutrition, missed school days, and a
higher risk of lifelong dental problems 21,

Dental caries is a multifactorial disease in which frequent consumption of free
sugars and inadequate removal of dental plague promote acid production by cariogenic
oral bacteria and progressive demineralization of tooth tissue ' .. Low exposure to
fluoride—whether in drinking water or in commonly used toothpastes—and limited
availability of preventive and restorative oral-health services further increase population
risk P! Socioeconomic and behavioral determinants—particularly low household
income, lower parental education, and gaps in preventive practices and oral-health
knowledge—are consistently associated with higher caries burden in children, and
school- and community-based studies from low- and middle-income settings show
caries clustering among disadvantaged children that is linked to more frequent sugar
consumption and less effective oral-hygiene routines. Framing caries as both a
biological and social problem highlights the need for integrated prevention strategies
that reduce free-sugar exposure, ensure reliable fluoride provision, and expand
accessible preventive and restorative oral-health services .

Afghanistan has endured decades of armed conflict, pervasive poverty, and
dysfunctional public services that have undermined population health and weakened
health-system functioning®. Educational attainment and broader socioeconomic
deprivation are substantial—national literacy was 37% in 2021 (52% for men; 27% for
women)—constraints that limit health literacy, access to services, and preventive
behaviors © . Recent UN/OPHI estimates document that Afghanistan experienced
increases in multidimensional poverty between 2015-2016 and 20222023, indicating a
large share of the population lives with multiple, overlapping deprivations . Consistent
with these social determinants, the WHO oral-health country profile reports a high
burden of untreated caries (estimated 45.8% of children aged 1-9 years with untreated
deciduous caries and 36.8% of people aged 5+ years with untreated permanent caries), a
limited oral-health workforce (=0.7 dentists per 10,000 population in 2019), and no
operational national oral-health policy . Local epidemiologic data from Herat province
corroborate these findings, documenting high caries experience and largely unmet
restorative needs in children, low fluoride concentrations in drinking water, and
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inconsistent fluoride content in commonly used toothpastes ). Taken together, these
sources indicate that Afghan children shoulder a substantial and largely unmet burden of
dental disease closely linked to poverty, constrained services, and weak preventive
infrastructure & "8,

Published epidemiological studies conducted in Afghanistan report a high burden of
dental caries and substantial unmet restorative need among schoolchildren = °. A
stratified school-based survey in Herat found a mean DMFT of 2.57 in 12-year-olds and
noted that most lesions—particularly in younger children—remained untreated /. The
same Herat study measured low fluoride concentrations in drinking water (mean = 0.37
ppm) and documented that several commonly used toothpastes contained less fluoride
than recommended ©!. A cross-sectional survey of 491 schoolchildren in Kabul (data
collected in 2019) reported an overall caries prevalence of 78.8% and observed that
virtually all students had not received restorative dental treatment ™. A larger, more
recent school-based survey in Herat (n = 2,089; ages 5-18) documented a mean DMFT
of 4.39, a 68.2% prevalence of untreated cavitated (D3) lesions, and that only 1.8% of
children had one or more restorations . Taken together, these studies consistently
demonstrate a very high prevalence of dental caries among Afghan children
accomgagrllied by very low levels of restorative care and substantial unmet treatment
needs ™~

Despite this evidence, there is no comprehensive recent data specifically on 7-13-
year-old schoolchildren in Herat. Nationwide surveys are lacking, and small studies
cover different age groups or areas. Herat province — Afghanistan’s third-largest
province — has its own socioeconomic and cultural context (including language, dietary
practices, and health access) that may influence oral health. Moreover, Herat shares a
border with Iran, a country where caries is also common, suggesting cross-border
influences ™. Without up-to-date local data, health planners cannot gauge the true
burden or target interventions (e.g. school-based prevention) effectively. Thus, our
study in Herat addresses a key gap by providing current, region-specific estimates of
caries prevalence and severity, along with associated risk factors. These data are needed
to inform Afghan oral health policy and prioritize community and school-based
programs in this fragile setting. This study aimed to assess the prevalence and severity
of dental caries among 7-13-year-old schoolchildren in Herat city using the
dmft/DMFT index. It also described patterns of decayed, missing, and filled teeth,
examined gender differences, and explored associations with sociodemographic factors,
oral-health behaviors, and dietary habits.We hypothesized that lower household
socioeconomic position, less frequent toothbrushing, and lack of parental supervision
would be associated with higher odds of caries.

Methods

This cross-sectional study was conducted among schoolchildren aged 7-13 years in
Herat city, Afghanistan, during the first half of 2022. The study protocol was approved
by the Ethical Review Committee at Ghalib University (Afg-Gh.U.H-R.E.C-2026-
0046). Permission to conduct the study was obtained from the Provincial Directorate of
Education, Herat Province, and from the principals of the selected schools. The
questionnaires were to be sent home with selected students and completed by
parents/guardians (or another literate relative). Only children who returned a completed
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parent/guardian questionnaire and whose parent/guardian provided verbal consent were
examined; verbal assent was obtained from each child. All procedures complied with
relevant ethical standards.

The initial sample size was calculated using Cochran's formula for simple random
sampling (no = 384, assuming a 95% confidence level, p = 0.5, and margin of error e =
0.05). Because the study used a multistage cluster sampling design, the effective sample
size could be affected by clustering within classrooms. A multistage cluster sampling
approach was employed. Five municipal districts within Herat City were selected by
convenience for practical accessibility. Within each district, one school was randomly
selected; within each school, one class per grade (when parallel classes existed) was
randomly chosen. Students were then selected systematically from class attendance lists
(every second student). Because district selection was by convenience, the sample is not
strictly probability-based at the district level, as shown in Figure 1. Of the 500 targeted
students, 446 returned completed questionnaires and underwent clinical examination
(response rate 89.2%). Children absent on the examination day or without returned
parental/guardian consent were excluded.

Data collection comprised a parent/guardian questionnaire and a school-based
clinical oral examination. The structured questionnaire collected child demographics
(age grouped into three categories, sex, grade), household socioeconomic indicators
(parental education and occupation, monthly household income, residence), oral-health
behaviors (tooth-brushing frequency, parental supervision, toothbrush replacement,
dental visits, floss and mouthwash use) and dietary factors (frequency of fruit/vegetable
and dairy consumption, and source of drinking water). Because these behavioral
variables were reported by parents or guardians, some degree of recall bias or social
desirability bias may be present. However, the questionnaire used simple and
standardized response options to reduce reporting errors. Six dental interns from the
Ghalib University Stomatology Faculty performed the clinical examinations using
disposable mouth mirrors and dental probes under natural light, following WHO oral
health survey criteria (visual inspection without radiographs). Examiners completed a
three-day training session led by an experienced faculty dentist, including instruction on
WHO diagnostic criteria and supervised practice on 18 non-participant children. Due to
the unavailability of a calibration expert, formal inter-examiner calibration with kappa
statistics was not performed, which may introduce measurement variability. The
reliance on visual examination alone may also underestimate interproximal and early
caries lesions.

For every erupted tooth, examiners recorded whether it was decayed (presence of
caries lesion), missing due to caries, or filled with a restoration. Unerupted teeth,
congenitally missing teeth, and teeth lost for non-caries reasons were excluded; normal
exfoliation of primary teeth was accepted. For each participant, caries experience was
recorded at the individual level as total counts of affected teeth, without differentiation
between primary and permanent dentition. Specifically, the total number of decayed
teeth (including both d and D), missing teeth due to caries (m and M), and filled teeth (f
and F) was recorded. An overall caries experience score (combined dmft/DMFT or C-
dmft/DMFT) was calculated for each child by summing the total decayed, missing, and
filled teeth. This composite index represents cumulative caries experience in children
with mixed dentition and was used as the primary caries outcome. Based on C-
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dmft/DMFT, caries prevalence was defined as the presence of at least one affected tooth
(C- dmft/DMFT > 0). Caries severity was assessed using the mean C- dmft/DMFT
score.

Data were analyzed in IBM SPSS Statistics version 27. Descriptive statistics
(frequencies, proportions, means+SD, medians) summarized participant characteristics
and caries outcomes. Prevalence estimates for C-dmft/DMFT > 0 were presented with
95% confidence intervals (CIs) calculated using the Wilson method. Comparisons of
caries prevalence and severity categories across subgroups were performed using chi-
square test. Differences in mean C- dmft/DMFT between groups were analyzed using
Mann—Whitney U for non-normal distributions. Binary logistic regression was used to
examine factors associated with caries presence, with covariates selected a priori and
variables with p < 0.20 in bivariate analysis considered for the final model. Adjusted
odds ratios (AORs) with 95% CIs were reported, and model fit was assessed using the
log-likelihood ratio test and McFadden’s pseudo-R?. Missing data (<2%) were handled
using complete-case analysis. Because classroom identifiers were unavailable, cluster-
adjusted analyses were not performed; therefore, a sensitivity analysis assuming ICC
values of 0.01-0.05 and an average class size of 40 was conducted to estimate potential
design effects. Subgroup analyses were performed by age group, sex, residence, and
family income. Statistical significance was set at p < 0.05, and all tests were two-tailed.
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Figure 1: Map of Herat City showing the five municipal districts selected for sampling. One school per district
was randomly selected (indicated by markers).

Result

Of the 446 children included in the analysis, 41.5% (185/446) were aged 11-13 years,
34.8% (155/446) were 9—-11 years, and 23.8% (106/446) were 7-9 years. The sample
comprised 57.0% boys (254/446) and 43.0% girls (192/446). Most households reported
a monthly family income under 10,000 Afghanis (69.5%, 310/446). Maternal education
was evenly split, with 49.3% (220/446) of mothers classified as illiterate and 50.7%
(226/446) as literate; paternal literacy was higher (61.2%, 273/446 literate). The




Ghalib Medical Journal [international Journal of Medical Sciences |
189 | Volume 3, Issue 1, Spring & Summer 2026.

majority of mothers were housewives (88.3%, 394/446) and most families resided in
urban areas (80.9%, 361/446) as shown in the Table 1.

Toothbrushing once daily was the most common practice (49.8%, 222/446); 20.6%
(92/446) brushed twice daily, 20.0% (89/446) three times or more, and 9.6% (43/446)
reported never brushing. Parental supervision of brushing was reported for 74.7%
(333/446) of children. Nearly half reported replacing the toothbrush monthly (47.5%,
212/446). Use of mouthwash and dental floss were reported by 29.1% (130/446) and
27.1% (121/446) of students, respectively. One-third (33.2%, 148/446) reported having
dental check-ups. Dairy and vegetable intake were distributed across low, medium and
high frequency categories as shown in Table 2.

Among the participants, the prevalence of decayed teeth was very high at 83.9%
(374/446) and identical in girls and boys (161/192, 83.9% vs. 213/254, 83.9%; p =
0.999, ¥*> = 0.00). Missing teeth were observed in 43.5% of the sample (194/446) and
were significantly more common in boys than girls (130/254, 51.2% vs. 64/192, 33.3%;
p < 0.001, ¥* = 14.172). Filled teeth were rare overall (16/446, 3.6%) and showed no
significant gender difference (girls 9/192, 4.7%; boys 7/254, 2.8%; p = 1.00, > = 1.180)
as shown in the Table 3.

The overall prevalence of dental caries (C-dmft/DMFT > 0) was 87.2% (95% CI:
83.8% — 90.0%), while 12.8% (57/446) were caries-free. Prevalence varied by age
group, with the highest rates observed in children aged 9-11 years (92.9%, 95% CI:
87.7% — 96.0%) and 7-9 years (91.5%, 95% CI: 84.7% — 95.5%), compared to those
aged 11-13 years (80.0%, 95% CIL: 73.7% — 85.1%; y¥* = 11.24, p = 0.004). No
significant differences were observed by gender (boys: 87.0% vs. girls: 87.5%, p =
0.991), residence (urban: 87.8% vs. suburb: 84.7%, p = 0.554), or family income (p =
0.386), as seen in the Table 4

Boys exhibited a significantly greater caries burden than girls, as indicated by higher
mean ranks (238.55 vs. 203.59; Mann—Whitney U = 20,562, p = .004). Although the
difference was statistically significant, the effect size was small (» = .14). The overall
study population (N = 446) had a mean C-dmft/DMFT score of 3.26 + 1.86 and a
median of 4, as shown in Table 5.

In bivariate analyses, no statistically significant associations between dental caries
and various oral-health factors, including father's education (p = 0.353), mother's
education (p = 0.759), tooth-brushing frequency (p = 0.616), dental floss use (p =
0.624), mouthwash use (p = 0.665), parental supervision (p = 0.137), and dental check-
ups (p = 0.980). Descriptively, although children with caries were more likely to have
fathers with no formal education (47.4% vs. 37.5%) and the caries-free group showed a
higher rate of brushing three or more times (20.8% vs. 14.0%), these differences did not
reach statistical significance as indicated in Table 6.

Variables with a p-value < 0.20 in bivariate analyses (gender and parental
supervision) were entered into a multivariable logistic regression model as seen in the
Table 7. After adjustment, boys had twice the odds of having dental caries compared to
girls (adjusted odds ratio [AOR] = 2.08, 95% CI: 1.16 — 3.72, p = 0.014). Lack of
parental supervision was associated with a 56% increase in the odds of caries, but this
did not reach statistical significance (AOR = 1.56, 95% CI: 0.85 — 2.84, p = 0.15).
Given the multistage cluster sampling design, we conducted sensitivity analyses to
assess the potential impact of clustering on variance estimates as seen in the Table 8.
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Assuming an average class size of 40 students and plausible intraclass correlation
coefficient (ICC) values ranging from 0.01 to 0.05, design effects ranged from 1.39 to
2.95. For a moderate ICC of 0.03, the design effect was 2.17, which would inflate
standard errors by approximately 47% and widen confidence intervals accordingly. The
effective sample size would be reduced from 446 to approximately 206 under this
scenario. However, as unique classroom identifiers were not retained in the entered
dataset, cluster-adjusted analyses could not be directly performed. This limitation
should be considered when interpreting the precision of our estimates.

Subgroup analyses showed that caries prevalence did not differ significantly by
gender, with similar rates observed in boys (87.0%, 95% CI: 82.3%-90.6%) and girls
(87.5%, 95% CI: 82.1%91.5%; p = 0.991), although boys had significantly higher
mean C-dmft/DMFT scores (3.37 £ 1.87) compared to girls (3.12 £ 1.84; p = 0.004). In
contrast, a significant variation in caries prevalence was found across age groups (p =
0.004), with the highest prevalence among children aged 9-11 years (92.9%), followed
by those aged 7-9 years (91.5%) and 11-13 years (80.0%). No significant differences
were observed based on residence, as urban (87.8%, 95% CI: 84.0%90.8%) and
suburban (84.7%, 95% CI: 75.6%—90.8%) children had comparable prevalence rates (p
= 0.554), nor across family income levels, where prevalence remained similar among
those earning <10,000 Afghanis (85.8%), 10-20,000 Afghanis (89.7%), and >20,000
Afghanis (91.4%; p = 0.386).

Table 1:Sociodemographic characteristics of schoolchildren aged 7-13 years in Herat City.

Variables Category Count Column N %
age groups 7t09 106 23.8%
9to 11 155 34.8%
11to 13 185 41.5%
Gender Girls 192 43.0%
Boys 254 57.0%
family income less than 10 thousand 310 69.5%
in a month Afghanis
10 to 20 thousand Afghanis 78 17.5%
greater than 20  thousand 58 13.0%
Afghanis
mother Illiterate 220 49.3%
education Literate 226 50.7%
father Illiterate 173 38.8%
education Literate 273 61.2%
mother job Housewife 394 88.3%
Teacher 36 8.1%
healthcare professional 16 3.6%
father job Unemployed 111 24.9%
self-employment 256 57.4%
Others 79 17.7%
Residence Urban 361 80.9%

Suburb 85 19.1%
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Table 2: oral behaviors of students

Variable Category Count Column N %
Tooth brushing Never 43 9.6%
frequency in 24 hours

Once 222 49.8%

Twice 92 20.6%

Three times or more 89 20.0%
Parental supervision of Yes 333 74.7%
brushing

No 113 25.3%
Toothbrush_Replacem after one month 212 47.5%
ent_Frequency

after two months 84 18.8%

after three months 63 14.1%

after four months or more 87 19.5%
Use_of _Mouthwash Yes 130 29.1%

No 316 70.9%
Use_of Dental_Floss Yes 121 27.1%

No 325 72.9%
Dental_Check_ups Yes 148 33.2%

No 298 66.8%
Dairy_Consumption_F Low 150 33.6%
requency

Medium 174 39.0%

High 122 27.4%
Vegetable_Consumptio Low 152 34.1%
n_Frequency )

Medium 214 48.0%

High 80 17.9%
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Table 3: Prevalence of caries, missing and filled teeth among study sample and stratified by
gender. Bold indicates statistical significance at p < 0.05.

Variables General Girls Boys P value Chi

square
N=446 N=192 N=254
n (%) n (%)

Deca teeth

OverZII 374 (83.9) 161 (83.9) 213 (83.9) .999 v =
0.00

Missin teeth

Overallg 194 (43.5) 64 (33.3%) 130 (51.2% .000 v =
14.172

Filled teeth

Overall 16 (3.6) 9 (4.7%) 7(2.8) .999 v
=1.180

Table 4: caries prevalence with 95% confidence intervals

Subgroup Category N Cases Prevalence 95% CI
(%)
Overall All participants 446 389 87.22 83.80 - 90.00
Gender Boys 254 221 87.01 82.32-90.60
Girls 192 168 87.50 82.07-91.45
Age Group 7-9 years 106 97 91.51 84.65 - 95.47
9-11 years 155 144 92.90 87.74 - 95.99
11-13 years 185 148 80.00 73.65 - 85.13
Residence Urban 361 317 87.81 84.03 - 90.79
Suburb 85 72 84.71 75.57-90.84
Family <10,000 310 266 85.81 81.48 - 89.25
Income Afghanis
10-20,000 78 70 89.74 81.05-94.71
Afghanis
>20,000 58 53 91.38 81.36-96.26
Afghanis
Parental No 113 94 83.19 75.23 - 88.96
Supervision

Yes 333 295 88.59 84.72 - 91.57
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Table 5: Severity of dental caries and Comparison of mean combined C-dmft/DMFT score by
gender

Gender N Mean SD Median Mean rank
Girls 192 3.12 1.84 4.00 203.59
Boys 254 3.37 1.87 4.00 238.55
Total 446 3.26 1.86 4.00 —

Note. SD = standard deviation. Mann—Whitney U test indicated a statistically significant
difference between girls and boys on D+M+F, U = 20,562, Z = —2.89, p = .004 (two-
tailed).

Table 6: Bivariate associations between sociodemographic factors, oral health
behaviors, and dental caries presence among schoolchildren aged 7-13 years in Herat
City, Afghanistan (N = 446). P-values from Pearson chi-square tests (two-sided). 95%
confidence intervals for prevalence calculated using the Wilson score method.

Variable Category  Caries N Caries free 95% CI for P-
(%) N (%) Prevalence value
Age Group 7-9years 97 (91.5%) 9 (8.5%) 84.7%—-95.5% 0.004
9-11 144 (92.9%) 11 (7.1%) 87.7% — 96.0%
years
11-13 148 (80.0%) 37 (20.0%)  73.7%—85.1%
years
Gender Boys 221 (87.0%) 33 (13.0%) 82.3%—-90.6% 0.991
Girls 168 (87.5%) 24 (12.5%) 82.1%—-91.5%
Residence Urban 317 (87.8%) 44 (12.2%) 84.0%—-90.8% 0.554

Suburb 72 (84.7%) 13 (15.3%)  75.6% — 90.8%

Family <10,000 266 (85.8%) 44 (14.2%)  81.5%—89.3% 0.386
Income Afghanis

10-20,000 70 (89.7%) 8 (10.3%) 81.1% —94.7%

Afghanis
>20,000 53 (91.4%) 5 (8.6%) 81.4% — 96.3%
Afghanis
Father Illiterate 146 (84.4%) 27 (15.6%) 78.3% —89.2% 0.353
Education
Literate 243 (89.0%) 30 (11.0%) 84.8% —92.2%
Mother Illiterate 191 (86.8%) 29 (13.2%) 81.7%—90.8% 0.759
Education

Literate 198 (87.6%) 28 (12.4%)  82.6%—91.4%
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Tooth Never 38 (88.4%) 5 (11.6%) 75.8%—95.0% 0.616
Brushing

Once 192 (86.5%)  30(13.5%)  81.4%—90.5%

Twice 78 (84.8%) 14 (152%)  76.0%—91.2%

>3times 81 (91.0%) 8 (9.0%) 83.4% — 95.5%
Parental No 94 (83.2%) 19(16.8%)  75.2%—89.0% 0.137
Supervision

Yes 295 (88.6%)  38(11.4%)  84.7%—91.6%
Dental No 260 (87.2%)  38(12.8%)  83.4%—90.3% 0.980
Check-ups

Yes 129 (87.2%)  19(12.8%)  80.9%—91.7%

Table 7. Multivariable logistic regression analysis of factors associated with dental
caries presence (C-dmft/DMFT > 0) among schoolchildren aged 7-13 years in Herat
City, Afghanistan (N = 446). Adjusted odds ratios (AOR) with 95% confidence
intervals (CI) are reported. Covariates included: age group, gender, household income,
parental education, tooth-brushing frequency, and parental supervision. Model fit: Log-
Likelihood Ratio y*> = 14.96, df = 7, p = 0.026; Pseudo R? (McFadden)= 0.047.

Variable Category Adjusted 95% CI P-
Odds  Ratio value
(AOR)

Intercept — 18.994 4.113 — <0.001

87.718

Age Group Per category increase ~ 0.515 0.337-0.787  0.002

Gender Boys vs. Girls 1.082 0.594-1.973  0.796

Family Income Per category increase  1.188 0.748-1.886  0.465

Father Education Literate vs. Illiterate 1.453 0.736 —2.866  0.282

Mother Education  Literate vs. Illiterate 0.609 0.306 —1.214  0.159

Tooth Brushing Per category increase  0.946 0.674 —1.327  0.747

Frequency

Parental Yes vs. No 1.625 0.858—-3.076  0.136

Supervision
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Table 8: Sensitivity Analysis for Cluster Sampling Design Effect

ICC Design Effect Effective Adjusted 95% CI for CI
(DE) Sample Size Prevalence Width
0.00 1.00 446 83.8% — 90.0% 6.2%
(No clustering)
0.01 1.39 321 83.6% — 90.9% 7.3%
0.02 1.78 251 83.1% —91.4% 8.3%
0.03 2.17 206 82.7% — 91.8% 9.10%
0.04 2.56 174 82.3% — 92.2% 9.9%
0.05 2.95 151 81.9% — 92.5% 10.6%

Note: ICC = Intraclass Correlation Coefficient. Design Effect calculated as DE = 1 + (m
— 1) x ICC, where m = 40 (average cluster size). Effective sample size = N/ DE.

Discussion

Our cross-sectional survey revealed an alarmingly high burden of dental caries: 87.2%
(95% CI: 83.8% — 90.0%) of children had caries (C-dmft/DMFT >1), 83.9% had at least
one decayed tooth, and the mean combined dmft/DMFT was 3.26 — yet only 3.6% had
received restorative treatment. In multivariable analysis, older age was significantly
protective against caries presence (AOR = 0.515, 95% CI: 0.337 — 0.787, p = 0.002),
while gender, parental education, toothbrushing frequency, and parental supervision
were not significantly associated after adjustment. Boys had significantly more missing
teeth (p < 0.001) and higher total caries scores than girls (p = 0.004), despite only a
small absolute difference in mean scores. We found no significant associations between
caries status and reported oral-health behaviors or parental education (all p > 0.05).
Taken together, these findings point to widespread untreated decay, near-absence of
restorative care, and a failure of commonly expected protective factors (e.g.,
toothbrushing, parental literacy) to reduce caries in this population.

Our findings are consistent with other studies showing very high caries prevalence
in children, with rates generally above 70-80% in South and Southeast Asia. For
example, 6-12 year olds in neighboring Pakistan and the Philippines have reported
caries prevalences of ~90%!""" ', and studies from India and Iran report similarly high
rates, 93.7% and 76.9%, respectively!® ', Within the WHO South-East Asia Region,
surveys have consistently documented heavy caries burdens in schoolchildren ). By
contrast, many high-income countries report much lower prevalence 30% to 50% .

Compared with other Afghan studies, our caries prevalence is higher, although direct
comparisons are limited by differences in study methods. A 2019 survey of 7—13-year-
olds there reported a caries prevalence of 78.8% with a mean DMFT = 3.46), which is
lower than our 87.2% with a mean C-dmft/DMFT = 3.26 . Earlier studies in Herat
similarly documented very high disease levels: one survey in 2017 reported a caries
prevalence of 68.2% (mean DMFT = 4.39; ages 5-18) ), and another study reported
mean dmft = 4.88 in 6-7-year-olds and DMFT = 2.57 in 12-year-olds™. The restorative
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(F) component remains strikingly low at 3.6% in our sample, consistent with prior
Afghan reports (1.8%—4.0%), indicating that over 96% of caries lesions remain
untreated.” *. The mentioned findings reinforce that Afghan schoolchildren face an
exceptionally high and largely untreated burden of dental caries. This burden likely
reflects greater exposure to caries risk factors (e.g., rising sugar consumption) alongside
persistent socioeconomic, literacy, and health-system barriers—factors that may have
been worsened by years of conflict despite some improvements in infrastructure and
oral-health workforce capacity as we see today ' ¥,

Our multivariable analysis identified older age as significantly protective against
caries. This likely reflects a combination of factors: the loss of more vulnerable primary
teeth with age, early severe caries leading to tooth loss, and improvements in oral
hygiene and diet as children mature "% **. Eruption patterns may also contribute, as
newly or partially erupted permanent molars are at higher risk of caries ', These
findings highlight the importance of introducing preventive measures early—ideally
before or at the start of school—to reduce risk during peak susceptibility.

In bivariate analyses boys had higher mean C-dmft/DMFT and more missing teeth
due to caries, but gender was not significantly associated with caries presence in the
multivariable model (AOR = 1.082, 95% CI: 0.594-1.973, p = 0.796), suggesting that
crude gender differences may be confounded by age or other factors. This pattern aligns
with findings from an Afghan study showing no significant gender differences in caries
prevalence " while other surveys report age-specific or inconsistent gender effects.””’.

Our adjusted analyses did not identify statistically significant associations between
dental caries and reported oral-health behaviors. High levels of decay were observed
even among children reporting frequent toothbrushing, parental supervision, or prior
dental visits. While many studies report protective effects of regular brushing and dental
care, our findings may reflect contextual factors.'"" *! Previous studies in Herat have
reported mean water fluoride concentrations of approximately 0.37 ppm, which is below
the recommended 0.7-1.2 ppm for effective caries prevention. In addition,
commercially available toothpastes show inconsistent fluoride content and, to our
knowledge, no community fluoride interventions such as water fluoridation are
currently in place. Other possible explanations include social-desirability bias in self-
reported oral-health behaviors, generally inadequate brushing technique, and high sugar
availability among children ["* """ -], On the other hand socioeconomic deprivation likely
underpins the high and largely untreated oral disease burden observed in our sample.
With nearly 70% of households living on very low incomes and high levels of parental
illiteracy, access to dental care, healthy diets, and preventive practices is significantly
constrained. Evidence shows that poverty and low parental education are strongly
associated with increased caries risk and reduced care utilization > **). Together, these
contextual factors may weaken the observable protective effect of reported oral-health
behaviors in this population and contribute to the high proportion of untreated disease .
Several limitations of our study should be acknowledged: first, the cross-sectional
design precludes causal inferences; second, behavioral data were based on child or
parental report and may be subject to recall or social-desirability bias—however, we
used concrete, recent recall periods and questionnaires sent home to parents/guardians
and achieved a high response rate, which reduces but does not eliminate
misclassification; third, the oral examination was visual only (no radiographs), so early
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or interproximal lesions may have been underestimated; fourth, we used a combined C-
dmft/DMFT index for mixed dentition, which allows comparison with similar studies
but can mask differences between primary and permanent teeth; fifth, while our
sampling protocol selected one class per grade within each participating school, unique
classroom identifiers were removed from the entered dataset, preventing direct
estimation of the intra-class correlation (ICC); sixth our sample was drawn from five
schools in Herat city selected for practical accessibility—students were selected
systematically to minimize selection bias, yet the convenience district selection limits
generalizability to other areas of Herat Province; seventh, examiners received
standardized training and supervised practice to reduce measurement error, but formal
inter-examiner calibration was not feasible and some variability may remain; and
finally, residual confounding from unmeasured factors (for example, precise quantity of
sugar intake or fluoride exposure in drinking water) cannot be excluded, these
conservative biases do not negate the high burden observed in the study community.

Our results have important implications for public health policy. The extremely high
and untreated caries burden calls for preventive and health-system interventions.
School-based oral health programs are a priority: regular dental screenings, supervised
toothbrushing, and nutrition education in schools could raise awareness and early
detection. Fluoride promotion must be intensified — for example, implementing school-
based fluoride varnish or sealant programs. Water fluoridation (where feasible) and salt
fluoridation are long-term goals to consider. At the community level, public health
campaigns should educate parents and children about oral hygiene and sugary diets.
Given that virtually no children in our study had restorations, building capacity for
affordable basic dental treatment (through mobile clinics or expanded clinics) is critical.
Investment in training dentists and dental auxiliaries, especially in underserved areas,
would help reduce access barriers.

Conclusion

This cross-sectional study of schoolchildren in Herat City revealed an alarmingly high
and largely untreated burden of dental caries (87.2%; 95% CI: 83.8% — 90.0%; mean C-
dmft/DMFT = 3.26), with restorations observed in only 3.6% of children. Older age was
significantly protective against caries presence (AOR = 0.515, 95% CI: 0.337 - 0.787, p
= 0.002), while gender, parental education, and reported oral-health behaviors were not
significant after multivariable adjustment. These findings underscore the urgent need for
scalable interventions: immediate school-based prevention (supervised toothbrushing
with fluoride toothpaste, fluoride varnish and sealants), nutrition education to reduce
free sugar intake. Future studies should employ full probability sampling, report dmft
and DMFT separately, and pursue longitudinal designs to better inform oral-health
policy and program development in the region.
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