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Abstract

Objectives: The primary and secondary objective of the study was to determine the prevalence of
Early Childhood Caries among 2-6 year old children living in a low income, urban community of
Karachi and to describe oral health and hygiene in the study population showing association be-
tween Early Childhood Caries and anemia in 2-6 year old children, which was also the aim of our
study.

Methods: A cross-sectional, community-based survey was conducted on a total of 409 children in
Sultanabad between 2 and 6 years of age, Karachi. A preformed, structured questionnaire collected
information on child related, parental, and household characteristics. Included participants were one
child, either male or female, aged between 2 years and 6 years at the time of the survey and the fam-
ily was a permanent resident of Sultanabad, who had been living in the same vicinity for at least the
last 6 months. Exclusion criteria were children with dento-facial or skeletal deformities such as cleft
lip/palate or any congenital dysplasia. Statistical procedures and analyses including descriptive analy-
sis, uni-variate and multivariable modeling were all performed on STATA version 12.

Results: A total of 409 households from 6 blocks were surveyed from the community. The overall
prevalence of Early Childhood Caries was 52.5% (95% CI: 47.7%-57.3%), which included 29.3%
(25.0%-33.6%) mild/moderate Early Childhood Caries and 23.2% (19.2%-27.2%) severe Early Child-
hood Caries. Frequency was higher in older age groups and in male children. The zero-inflated nega-
tive binomial regression model identified the child’s anaemic status to be associated with DMFT
scores; we found significant association between mean DMFT scores and the presence of severe
anaemia in children.

Conclusion: The study concluded that high burden of Early Childhood Caries in the community, most
of which comprises decayed, untreated teeth. The findings add to the current evidence showing asso-
ciation between Early Childhood Caries and anaemia in 2-6 year old children.
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Introduction
Early childhood caries (ECC) is a major oral
health problem which affects infants and preschool
children worldwide. It begins with white-spot lesions
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in the upper primary incisors along the margin of
the gingiva. If the disease continues, it leads to
complete destruction of the crown. The main risk
factors in the development of ECC can be catego-
rized as microbiological, dietary, and environmental
risk factors’ Being the major cause of oral pain and
tooth loss, dental caries can affect both the perma-
nent and primary dentition> and has the ability to
affect both the crown and root portions of the sus-
ceptible teeth®. From 6 months of age with the erup-
tion of the lower incisor to approximately 6 years of
age*.

ECC is a severe health condition found among
children living in socially disadvantaged communi-
ties in which malnutrition is a social and health dis
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parity’”’; severe ECC is recognized as the pres-
ence of smooth surface caries in any region of the
oral cavity®.

According to the national nutrition survey of
Pakistan, the country wide estimate of anemia fre-
quency in 2-5 years old children was reported to be
61.9%, which included 57% with moderate anemia
and 5% with severe anemia®.

Anemia and severe caries can be associated.
One hypothesis says that low hemoglobin levels in
S-ECC (Severe early childhood caries) children may
be attributed to the body’s inflammatory response
to chronic pulpitis. The later triggers a series of
events that ultimately leads to production of
cytokines which in turn may inhibit erythropoiesis
and thus reduce the level of Hb in blood'®.

Pakistan being a third world country has low
health facilities. ECC frequency was found to be in-
fluenced by socioeconomic status, dietary habits,
and oral hygiene practices, underscoring the impor-
tance of targeted interventions in such communi-
ties.

This study was conducted in a multi-ethnic,
low-income urban community of Karachi where no
research on oral health of children has been con-
ducted previously. Our aim was to gain new insight
into factors associated with early childhood caries
in such unprivileged settings. The findings can be
used to gain research direction and program initia-
tives for oral health awareness with collaboration of
local stakeholders.

Therefore, the objective of the study was to de-
termine the prevalence of Early Childhood Caries
among 2-6 year old children living in a low income,
urban community of Karachi and to describe oral
health and hygiene in the study population showing
association between Early Childhood Caries and
anemia in 2-6 year old children

Methodology

An analytical, cross sectional study design
was used to address the primary and secondary re-
search objectives. The study population comprises
children of Sultanabad, Karachi between 2 and 6

years of age. Child, either male or female, aged be-
tween 2 years and 6 years at the time of the sur-
vey and the family was a permanent resident of
Sultanabad, who had been living in the vicinity for at
least 6 months. Children with dento-facial or skel-
etal deformities such as cleft lip/palate or any con-
genital dysplasia and any children suffering from
severe childhood illnesses or those having mental
retardation were excluded from the study. The
Study was approved by the Ethics Review commit-
tee of The Aga Khan University, Karachi. 2760-CHS-
ERC30.

Eligible households were included in the sur-
vey. A preformed, structured questionnaire was
given to the mother to collect information on child
related and parental household characteristics.
Physical examinations were done for each child
which included measurement of height and weight
assessment for anemia using a point of care testing
method and a detailed dental examination using
disposable dental examination Kkits.

A structured questionnaire was used for data
collection. The questionnaire comprised three sepa-
rate sections. Section 1 contained questions on
child related characteristics. Section 2 contained
questions relating to parental and household char-
acteristics. Section 3 was used to record physical
examination which included height and weight. It
also includes a written consent from the parents.

Blood samples were obtained to detect the
presence of anemia in children using a point of care
testing device. (Hemocue201)*

Sterile, disposable dental examination Kits
containing a mirror, dental probe and tweezers were
used for children and, wooden tongue depressors
were used to examine mothers.

A dental surgeon conducted clinical examina-
tion of the child’s oral cavity at the home, to detect
dental caries using a dental probe and mirror. They
were also trained on how to collect a child’s anthro-
pometric measurements using height and weight
scales as well as assessment of child’s hemoglobin
level using the Hemocue system. The blood was
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drawn using a finger prick technique using the Statistical procedures and analyses including
middle finger of the child. Capillary blood was descriptive analysis, uni-variate and multivariable
sampled on to a microcuvette from the second or modeling were all performed on STATA version 12.1.

third drop of blood which was extruded and was
placed in the Hemcoue. Readings were obtained in
grams per deciliter. All operating procedures were
standardized in accordance with guidelines for
Hemocue use.

Results:

A total of 1319 households were approached in a house to house survey, of which 651 households were
found to be eligible. Of these, 236 households did not participate. 6 households were excluded after they were
surveyed due to violation of eligibility. Thus, data from 409 households was available for statistical analysis. The
flow diagram for data collection is presented in Figure 1.

Houses approached
(1319)

Child beyond eligible age (651)
Language barrier (12)
Ineligible (668) Mother not alive (2)

Child mentally retarded (2)
Severe illness (1)

Eligible households
(651)

Refused to participate (139)
Mother not at home (26)
Not surveyed (236) Child absent (37)

Child not willing (33)

Surveyed households

(415)
Children beyond eligible age (2)
Excluded (6) Mental retardation (2)
Duplications (2)
Analysis
n=409

Fig 1. Flow diagram for data collection

Volume No. 29 (1), March 2024 29



Faraz Siddiqui, Farzeen Tanwir, Syeda Natasha Zaidi, Nabeel Hafeez, Rizwan Ullah, Taugeer BiBi

The sociodemographic and household characteristics are
presented in Table 1

Table 1. Socio-demographic and household characteristics of 2-6 year old children in Sultanabad, Karachi (n=409)

n %
Child’'s age
24-35 months 69 16.8
36-47 months 116 283
48-59 months 122 29.8
60-71 months 102 249
Mean age of children (SD) (in months) 47.6 (12.4)
Sex
Male 1% 479
Female 213 521
Birth order of child
1st 134 327
2nd 95 232
3 85 20.8
4t 47 11.5
5% or higher 48 1.8
Maternal schooling (years of formal education) 141 345
No schooling 25 6.1
1-5 years 90 220
6-8 years 86 210
9-10 years 67 164
11 years and above
Father’s schooling (years of formal education)
No schooling 52 12.7
1-5 years 7 1.7
6-8 years 69 16.9
9-10 years 147 35.9
11 years and above 134 32.8
Father’s occupation
White collar 26 6.4
Blue collar 321 79.8
Self employed 39 9.7
Unemployed/retired 16 39
Ethnicity 2
Pashto 165 40.3
Hindko 153 374
Punjabi/seraiki 52 127
Others 39 9.5
House ownership
Owned 214 524
Rented 195 476
Family setup
Nuclear 225 55.1
Joint 184 449
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Ownership of transport vehicles °

Motorcycle 132 323
Rickshaw/chingchi 24 59
Commercial wagon/truck 18 44
Bicycle 11 27
Car 8 19
Ownership of household items ®
Mobile phone 400 97.8
Iron 395 96.6
Television 352 86.1
Washing machine 307 751
Desktop Computer 73 17.9
Microwave oven 21 5.1
Air conditioner 19 46
DVD player 9 22
Deep freezer 6 15

a Kashmiri, Urdu speaking and Balochi categorized as “others”
b Reported as number and % of households having ownership for each item

The frequency of ECC and the of distribution of Decayed, missing and filled teeth for the overall study par-
ticipants, as well within categories of age and sex are presented in Tables 2 and 2(a).

Table 2. Frequency (95%) of early childhood caries among 2-6 year old children in Sultanabad (n=409)

Category N ECC% (95% CI) Mild/moderate ECC 2% (95% Cl) Severe ECC % (95% ClI)
Overall 409 52.5% (47.7%, 57.3%) 29.3% (25.0%, 33.6%) 23.2% (19.2%, 27.2%)

Child's Age 24-35 months 36-47 months48-59 months60 & above

69 40.5% (35.7%, 45.2%) 28.9% (24.9%, 32.9%) 11.6% (8.9%, 14.6%)
116 49.1% (44.3%, 53.9%) 26.7% (22.5%, 30.9%) 23.8% (19.8%, 27.8%)
122 51.6% (46.8%, 56.4%) 27.8% (23.5%, 32.1%) 22.4% (18.4%, 26.4%)
102 65.6% (61%, 70.2%) 34.3% (29.8%, 38.8%) 31.3% (26.9%, 35.7%)
Sex
Male 196 55.6% (50.1%, 59.8%) 28.6% (24.3%, 32.9%) 27.0% (22.7%, 31.3%)
female 213 49.7% (44.2%, 53.8%) 30.0% (25.6%, 34.4%) 19.7% (15.9%, 23.5%)

amild/moderate ECC is defined as having “The presence of at least 1 or more decayed, missing or filled
tooth surfaces in any primary tooth for a child below 6 years of age

b Severe early childhood caries (S-ECC) is defined as “the presence of 1 or more decayed, missing or
filed maxillary anterior teeth or a decayed, missing and filled tooth (DMFT) score of greater >4 for age >3
years (36-47 months), >5 for age > 4 years (48-59 months), or >6 for age > 5years/60-71 months). In children
less than 3 years of age (24-36 months), any sign of smooth-surface caries is indicative of S-ECC.
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Table 2(a). Distribution of decayed, missing and filled teeth among 2-6 year old children in Sultanabad (n=409)

n Mean Children With  Children with  Children with
DMFT(SD) Decayed Teeth missing teeth filled teeth
n (%) n (%) n (%)
Overall 409 214 (52.3%) 7 (1.7%) 2 (0.5%)
Overall Mean(SD)?2 2.08(2.9) 2.04 (2.9) 0.03 (0.3) 0.004 (0.07)
Child’s Age
24-35 months 69 0.98 (1.9) 28 (40.5%) 1(1.4%)
36-47 months 116 1.67 (24) 56 (48.3%) 1(0.9%) -1 (0.8%)
48-59 months 122 1.99 (2.9) 63 (51.6%) 1(0.8%)
60-71 months 102 3.42 (3.7) 67 (65.6%) 4(3.9%) -1 (0.9%)
Sex
Male 196 2.44 (3.3) 109 (55.6%) 6(3.1%) 1 (0.4%)
female 213 1.76 (2.6) 105 (49.3%) 1(3.1%) -2 (0.9%)

@mean DMFT, decayed, missing and filled teeth for all study participants (n=409)

The overall frequency of ECC in 2-6 year old children in Sultanabad was 52.5%, with a mean DMFT score
of 2.08 + 2.9. Within the 52.5% of children with ECC, 29.3% of the surveyed children were affected with mild to
moderate form of ECC, whereas 23.2% of the children were suffering from severe ECC.

Similarly, the DMFT scores were also higher for each increase in the age category.

In contrast, frequency of Severe ECC was higher in males at 27% compared to females

The oral health status and oral hygiene habits of 2-6 years old children are presented in Table 3.

Table 3. Oral health status and oral hygiene habits of 2-6 years old children in Sultanabad (n=409)

n %
Child’s Debris score
0 (good) 151 36.9
0.1-0.5 (acceptable) 102 25.0
0.6-1.0 (unsatisfactory) 90 220
>1.0(poor) 66 16.1
Mean Debris score(SD) 0.34 (0.38)
Presence of enamel defects on primary tooth surfaces
None 386 944
Hypoplasia 1 2.7
Demarcated opacity 3 0.7
Diffuse opacity 1 0.2
More than 1 enamel defect present 8 1.9
Presence of dental fluorosis on primaryTooth surfaces
Absent 396 96.8
Present 13 32
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Frequency of cleaning
Daily

Less than once daily
never

Method of cleaning child's teeth - °
Toothpaste

Other methods

Not applicable

Maternal assistance/supervision during teeth cleaning ®
Yes

No

Not applicable

Mother’s oral hygiene index
0-0.5 (good)

0.6-1.0 (acceptable)

1.1-1.5 (mild/moderate)

1.6-2.0 (unsatisfactory)

>2.0 (poor)

Mean mothers’ OHI score (SD)

143
96
170

24
15
170

52
187
170

98
130
8
43
49
1.51

349
234

415445

548
3.74
415

12.7
458
415

240
317
218
105
120
27)

a Miswak, plain water, manjhan and tooth powder categorized as “other methods”

b “not applicable” includes children who were reported not to clean their teeth at all.

The unadjusted beta-coefficients with their standard errors, along with mean DMFT ratios and their 95%

confidence intervals are provided in Table 3a.

Table 3a. Unadjusted &- coefficients (SE) of log of mean DMFT scores) and mean DMFT score ratios (95% CI) for factors associ-

ated with ECC using zero-inflated negative binomial regression (n=409)

Anemic status (using Hb level) ©
Normal (ref)

Mild anemia

Moderate anemia

Severe anemia

Child’s age
24-35 months (ref)
36-47 months
48-59 months
60-71 months

Sex
Female (ref)
Male

Birth order
First (ref)
Middle/last

Unadjusted a (SE)

-0.08 (0.20)
0.08 (0.08)
0.60 (0.25)

0.53 (0.22)
0.70 (0.21)
1.12 (0.21)

0.30 (0.13)

0.34 (0.15)

e? (95% Confidence Intervals)

10.92 (0.62 — 1.37)
1.08 (0.80 — 1.47)
1.82 (1.11 — 2.99)

11.7 (1.10 — 2.63)
2.02 (1.31 - 3.10)
3.07 (2.00 — 4.69)

1
1.35 (1.04 -1.74)

1
1.41 (1.05 — 1.90)
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Duration of breastfeeding

Never breastfed (ref) 1

Up to 6 months 0.30 (0.29) 1.35 (0.76 — 2.40)
7-12 months -0.59 (0.28) 0.55 (0.31 — 0.97)
13-18 months -0.46 (0.24) 0.63 (0.38 — 1.02)
19-24 months -0.20 (0.19) 0.81 (0.56 — 1.18)
>24 months -0.49 (0.30) 0.63 (0.33 - 1.11)
Bottle use

current (ref) 1

\Past use 0.39 (0.20) 1.48 (0.99 — 2.23)
Never 0.31 (0.19) 1.37 (0.94 — 2.00)
Child’s Debris score

0 (good) (ref) 1

0.1-0.5 (acceptable) 0.43 (0.17) 1.54 (1.08 — 2.19)
0.6-1.0 (unsatisfactory) 0.82 (0.20) 2.28 (1.53 — 3.39)
>1.0(poor) 1.01 (0.33) 3.00 (1.55 - 5.81)
Maternal age (years) 0.02 (0.01) 1.02 (0.99 — 1.04)
Maternal schooling (years of formal education)1

1 years and above (ref) 1

9-10 years 0.31 (0.22) 1.86 (1.17 — 2.96)
6-8 years 0.08 (0.34) 1.65 (1.03 - 2.62)
1-5 years 0.50 (0.23) 1.08 (0.55 - 2.12)
No schooling 0.62 (0.23) 1.37 (0.88 — 2.12)
Mothers oral hygiene index score

0-0.5 (good) (ref) 1

0.6-1.0 (acceptable) 0.31 (0.22) 1.19 (0.84 - 1.67)
1.1-1.5 (mild/moderate) 0.17 (0.17) 1.43 (0.99 — 2.06)
1.6-2.0 (unsatisfactory) 0.52 (0.24) 1.69 (1.04 — 2.75)
>2.0 (poor) 0.49 (0.22) 1.63 (1.04 — 2.55)

Household size

<5 (ref)More than 5 0.28 (0.14) 11.33 (1.00 -1.77)
ratios (95% CI)

negative binomial regression (n=409)

Frequency of Plain biscuits Consumption

Never/<1 per month (ref) 1

At least 1/week -0.19 (0.21) 0.82 (0.53 - 1.26)
At least 1/day 0.17 (0.14) 1.19 (0.90 — 1.57)

Frequency of Cream biscuits consumption

Never/<1 per month (ref) 1

At least 1/week -0.20 (0.20) 0.81 (0.54 — 1.20)

At least 1/day 0.20 (0.14) 1.22 (0.92 - 1.63)

Frequency of Sheermal consumption

Never/<1 per month (ref) 1

At least 1/week 1.27 (0.87) 3.57 (0.64 — 19.76)
Frequency of sweetened yoghurt (Dahi cheeni) consumption

Never/<1 per month (ref) 1

At least 1/week 0.49 (0.15) 1.63 (1.20 — 2.21)

At least 1/day -0.15 (0.18) 0.85 (0.59 — 1.21)
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Frequency of betelnut (chalia) consumption
Never/<1 per month (ref) 1
At least 1/week 0.54(0.53) 1.72 (0.60 — 4.95)

At least 1/day 0.78 (0.52) 2.20 (0.78 — 6.18)
Frequency of Cold drink consumption

Never/<1 per month (ref) 1

At least 1/week 0.25 (0.15) 1.28 (0.95 - 1.73)

At least 1/day 0.72 (0.30) 2.07 (1.13 — 3.79)

Using the zero inflated negative binomial regression with DMFT scores as the dependent variable, a total
of 17 factors were significant in the uni-variate analysis having a p-value less than 0.20. Among child related
factors, this included anemic status of the child, the child’s age, sex, birth sequence, duration of breastfeeding
and bottle use. Among parental and household characteristics, maternal age, the mother’s schooling and
household size were associated.

Mean DMFT ratios along with their 95% confidence intervals for variables included in the final model are
presented in Table 3b.

Table 3b. Adjusted a- coefficients (SE) of log of mean DMFT scores and mean DMFT ratios (95% CI) for factors
associated with ECC using zero-inflated negative binomial regression (n=409)

Adjusted & (SE) e? (95% Confidence Intervals)

Anemic status (using Hb level) ©

Normal (ref) 1

Mild anemia 0.08 (0.18) 1.05 (0.73 - 1.52)

Moderate anemia 0.142 (0.14) 1.17 (0.88 — 1.56)

Severe anemia 0.785 (0.23) 2.23 (1.42 - 3.51)
Child’s age

24-35 months (ref) 1

36-47 months 0.67 (0.22) 2.06 (1.33 - 3.17)

48-59 months 0.82 (0.21) 2.46 (1.60 - 3.79)

60-71 months 1.02 (0.21) 2.97 (1.96 - 4.52)
Sex

Female (ref) 1

Male 0.50 (0.12) 1.35 (1.04 — 1.74)
Child’s Debris score

0 (good) (ref) 1

0.1-0.5 (acceptable 0.15 (0.16) 1.06 (0.74-1.51)

)0.6-1.0 (unsatisfactory) 0.44 (0.17) 1.56 (1.10-2.22)

>1.0(poor 0.70 (0.27) 1.50 (1.04-2.18)
Frequency of Consumption of sweetened yoghurt

Never/less than 1 per month (ref) 1

>1/week 0.41 (0.14) 1.43 (1.08 — 1.91)

>1/day .26 (0.17) 0.76 (0.54 - 1.06)
Household size<5 persons (ref) 1

>5 persons 0.28 (0.12) 1.33 (1.03-1.71)
Constant -0.80 (0.34)

Log likelihood= -724.49
Vuong test p-value: 0.02
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In the final model, the null hypothesis of the
Vuong test was rejected (p=0.02), indicating that
the zero inflated model was better than the negative
binomial to account for the excessive zeros.

Discussion

Our study reports the frequency of ECC and
the factors associated with caries severity in 2-6
year old children of a typical low income, urban
community of Karachi. In our analyses, we used
the DMFT score of children as a measure of caries
severity in children and found a significant relation-
ship between caries severity and anemia'', other
factors were also significantly associated with ECC
in our study population. These factors include the
child’s age and sex, debris index score, household
size and the consumption of sweetened yoghurt '

The overall frequency of ECC in our study
population was 52.5%. This included 29.3% mild to
moderate ECC while the prevalence of severe ECC
was 23.2%. Our findings were comparable to those
of Dawani et al,'3, who conducted a survey of pre-
school children in selected schools of Saddar and
estimated the prevalence of ECC at 51%. In con-
trast, our estimates were higher than that reported
by Sufia et al., who reported an overall frequency of
40% in selected rural and urban sites of Lahore,
and Charania et al'#, reported a frequency of 29%
among 3 to 5 year old children enrolled in selected
kindergartens in the Clifton, a high income area of
Karachi.'® Possible reasons for a higher prevalence
in our survey could be due to differences in popula-
tion characteristics. Our study was conducted in a
low income community, where frequency of ECC
tends to be higher than in more affluent settings .
In our study, both the frequency and severity of
ECC were greater than studies conducted previ-
ously. Most of the frequency was accounted for by
untreated, decayed teeth, and is consistent with re-
ports from other developing countries 17

Trained dentists examined the children’s teeth
using sterile, disposable dental equipment is
strength of our study. We also calculated the daily
iron intake in order to adjust for the differences in
iron intake among children. The overall iron intake

among children was low in our study population and
did not differ with the severity of caries, therefore
not included in our model'®. In our adjusted analy-
sis, mean DMFTs were higher in each category of
anemia, showing a dose response relationship. The
strength of association improved in each category
after adjustment on other co-variates. highest sever-
ity of caries was observed in children with severe
anemia, who had mean DMFT scores which were
more than 2 times higher compared to normal chil-
dren' Our hypothesis was to detect a higher pro-
portion of anemia in ECC children using ECC as a
dichotomous variable. Through modeling caries se-
verity on the basis of DMFT scores, we were still
able to find an association that supports our hy-
pothesis?°. The association between ECC and ane-
mia has been discussed in a few articles that
suggest pathways through which tooth related dis-
eases may affect general health?'. These include
shared risk factors, bacterial dissemination and
stimulation of inflammatory mediators caused by in-
fections in the teeth and Periodontium™.

To date, only a few studies have discussed the
association between caries and anemia in children.
Clarke et al observed higher prevalence of iron defi-
ciency anemia in children with ECC, compared to
population reference values??. Schroth colleagues
compared Severe ECC children with caries free chil-
dren and found lower mean Hb in children with Se-
vere ECC, and 6 times greater odds of iron
deficiency anemia compared to caries free chil-
dren?® Similarly, Tang and colleagues reported more
than 7 times greater odds of anemia in children
with higher number of carious tooth surfaces (>35
DEFS) compared to those having lesser number of
affected tooth surfaces (<35 DEFS)?%. Study used a
different modelling approach and observed that car-
ies severity is higher in children with anemia, which
is consistent with these previous studies?*

Our information was collected through the
child’s mother, this was an advantage as direct in-
teraction was done. Our study was conducted
within a single community, due to which we cannot
translate our findings to other low income communi-
ties.
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Small sample size and cross sectional design
were the limitations of study.

The burden of ECC among 2-6 year old chil-
dren in Sultanabad is higher than most previously
reported local and regional estimates. We observed
oral hygiene practices to be inadequate in the sur-
veyed population, and found a number of factors to
be associated with ECC. In particular, our study
highlighted the association between increasing car-
ies severity and the presence of anemia in children.
The findings of our study can be translated into the
following recommendations.

Research efforts should emphasize on obtain-
ing more generalizable estimates through larger,
community based studies. Studying ECC in a
broader population with a diverse set of socioeco-
nomic and ethnic backgrounds will expand our
knowledge regarding the associated factors in our
communities.

Conclusion:

The study concluded that high burden of Early
Childhood Caries in the community, most of which
comprises decayed, untreated teeth. The findings
add to the current evidence showing association be-
tween Early Childhood Caries and anaemia in 2-6
year old children.
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