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clinics in Dar-Es-Salaam region, Tanzania

Check for
updates

Farizana R. Msagati', Godbless J. Mandari' and Elison N. M. Simon?

Abstract

Background Literature shows that pregnant women are more susceptible to dental caries due to several reasons,
including changes in salivary flow, reduced pH in the oral cavity, and sugary dietary cravings. The unmet need for
care is of special concern, as the failure to obtain treatment can affect the health status of the mother and her unborn
child.

Objectives To determine dental caries status and treatment needs among pregnant women attending antenatal
clinics in the Dar-es-Salaam region.

Materials and methods A descriptive cross-sectional hospital-based study was conducted among 461 pregnant
women aged 14-47 years. Informed consent was obtained from participants during data collection. Dental caries
status and treatment need were diagnosed according to the WHO criteria. The Data collected was cleaned and
analyzed using SPSS version 23.0 software for generating frequency distribution tables, chi-square tests, and logistic
regression analysis. The Confidence Interval was 95% (p < 0.05).

Results The overall prevalence of dental caries was 69%, with a mean DMFT score of 2.86 (+3.39). Untreated dental
decay was observed in 60.5% of study participants, which needed more restorative treatment (fillings & RCT) than a
tooth extraction. Caries experiences differed significantly among the pregnant women in various gravidity. In logistic
regression, dental caries experience was significantly higher among multigravida respondents (p-values =0.04) (OR:
1.840,C11.021-3.319).

Conclusion This study demonstrated a high level of dental caries experience and the presence of treatment needs.
Multiple pregnancies were a major factor that contributed to high levels of dental caries.
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Introduction

Dental caries is a major oral health problem among preg-
nant women with most of the carious lesions remaining
untreated and as a result, these women suffer from vary-
ing severity of pain that often lead to distress [1-4]. The
behavioural and physiological changes that occur during
pregnancy increase their susceptibility to dental caries [5,
6]. Changes that specifically predispose pregnant women
to dental caries include increased acidity in the oral cav-
ity, sugary dietary cravings, improper tooth brushing,
and inadequate attention to oral health [6, 7]. A high
prevalence of dental caries among pregnant women was
reported in several studies [2, 8, 9]. In India, the preva-
lence of dental caries was 63.3% and they were 2.2 times
more likely to suffer from dental caries as compared to
non-pregnant women. Literature shows that the decayed
component was the main contributor to dental caries
experience [6]. Other factors that were associated with
the high prevalence of dental caries during pregnancy as
reported by various literature include; standard of living,
behaviour, oral hygiene, eating habits, social status, and
socio-demographic characteristics [2, 7, 8]. Also, a study
done by Kumar and colleagues revealed that mean caries
experience differs significantly among pregnant women
in different trimesters [9], which indicate that the trimes-
ter of pregnancy could be a significant predictor of caries
experiences.

Lack of restorative dental care contributes to further
progression of carious lesions which lead to unnecessar-
ily extracted teeth on an emergency basis. Dental pain
due to untreated dental caries can also affect pregnant
women’s ability to eat, sleep, and perform their daily
activities. Several studies have reported limited dental
services among pregnant women due to various rea-
sons even when there were obvious signs of oral disease
[9-12].

The unmet need for care is of special concern, as the
failure to obtain treatment can affect the health status of
the mother and her unborn child. The literature shows
a consistent positive association between the presence
of clinically defined need and infrequent dental services
utilization whereby those who were most in need of
care did not receive it [13, 14]. In India, it was reported
that most pregnant women had poor oral hygiene with
a large proportion of unmet need whereby 3.3% needed
either immediate care or referrals [15]. Only a few stud-
ies have testified about restorative and extraction needs
among pregnant women. In India, it was conveyed that
one surface restoration was the most required treatment,
and the need decreased as age advanced [9]. In a similar
study, the need for fissure sealant increased with gesta-
tional period and the teeth requiring caries arresting care
were only observed in individuals in the third trimester
of pregnancy. In Brisbane, Australia, Jago and colleagues
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[16] stated that 70% of pregnant women had teeth that
needed restorative care and 10% needed tooth extraction.

Also, in Tanzania information about dental caries and
treatment need is limited, therefore, the determination
of this information (dental caries status and treatment
need) shall give an overview of the real situation, hence
providing appropriate preventive measures.

Methodology

Study design and setting

This was a descriptive cross-sectional hospital-based
study conducted in three regional referral hospitals of
Dar-es-Salaam located at Temeke, Mwananyamala, and
Amana.

Study population

The study population included all consented pregnant
women who attended antenatal clinics at Mwananya-
mala, Amana, and Temeke regional referral hospitals
from October 2021 to February 2022. These hospitals
were chosen strategically (according to catchment area)
as they receive referral patients from different parts of the
region, hence providing a closely representative sample.

Sample size and sampling techniques
A sample of 461 participants was calculated using a for-
mular as stated by Mohamad and colleagues [17].

Since the hospitals could be considered to cause “a clus-
tering effect’, a Design Effect (DEF) of 1.2 was included to
correct for diminished intra-cluster variability [18].

Sampling techniques

A consecutive sampling method was used to recruit
participants for the study. Every pregnant woman who
consecutively attended the selected health facility at
the time of data collection was admitted into the study
until the pre-determined sample was obtained. All preg-
nant women with acceptable details on their pregnancies
(according to the nurses/doctors’ clinical examination
results and through their antenatal cards) were included
in the study. The pregnant women who for any compel-
ling health reasons were unable to effectively participate
(e.g. frail, mentally disabled, or in labour pain), were
excluded from the study.

Data collection

Information on socio-demographic characteristics such
as age (coded in years as per the last gestation period (in
weeks), gravidity (prime, second, third, more than three),
and health insurance coverage (yes, no) were obtained
through personal interviews administered by the princi-
pal investigator. The questionnaire was purposely devel-
oped by the principal researcher after reviewing related
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literature [9, 11, 16], and under the guidance of qualified
supervisors GJM & ES.

Dental caries status and treatment need were diag-
nosed according to the WHO criteria [19] modified for
this study. Dental caries was reported as decayed (DT),
missing (MT), filled teeth (FT), and DMFT.

Treatment needs were reported as restorative care (fill-
ing, root canal treatment, treatment modalities not con-
firmed) and extraction.

Clinical examination was conducted by one trained
and calibrated principal investigator (FM) with the par-
ticipant seated on a chair in an isolated room. Full mouth
dentition status was examined, under standard artificial
light, using examination gloves, a mouth mirror, and a
probe. The status of the dentition and the treatment need
were recorded accordingly in a clinical form by a trained
assistant. A tooth was coded as sound if it showed no
evidence of treated or untreated clinical caries, as filled
(F) when the tooth cavity has been restored with direct
restorative material, without a carious lesion or fistula/
abscess, as missing (M) when a tooth is missing due to
caries. Decayed tooth (D) was defined by the presence
of a lesion in a pit/fissure or on a smooth surface with a
detectable softened floor/wall and undermined enamel.
Stained pits or fissures that caught the probe, but do not
have undermined enamel or softened floor walls were
coded as sound. Also when in doubt, the tooth was coded
as sound. Dental caries was reported using the decayed
(DT), missing (MT), filled (FT) teeth, and DMFT index
where DMFT score>0 was considered as dental caries
experience.

Dental caries treatment need was recorded into restor-
ative care (dental filling, root canal treatment), and
extractions. A decayed tooth was considered for; filling
when there was an internal or distinct cavity confined

Table 1 Distribution of study participants by Socio-
demographic characteristics, (1=461)

Socio-demographic characteristics n %
Age (in yrs)

<30 293 65.6

>30 168 364
Level of Education

< Primary level 240 52.1

> Secondary 221 479
Gestational period

Trimester 1 &2 126 27.3

Trimester 3 335 72.7
Gravidity

Prime-gravida 105 22.8

multiple-gravid 356 772
Medical insurance

Yes 41 8.9

No 420 91.1
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in dentine, and root canal treatment when there was a
deep cavity involving the pulp with signs and symptoms
of irreversible pulpitis (each patient with a deep cavity
was asked if he had ever experienced pain, and if so, the
duration and nature of the pain was recorded). If in doubt
the tooth was coded as modalities of treatment not con-
firmed hence the need for further investigations.

Extraction was recorded when the tooth was severely
damaged by caries such that only a retained root was
present or there was irreparable damage to the crown.

All aspects of this study were submitted for approval by
the Scientific Research and Ethics Committee of MUHAS
after being reviewed and necessary modifications were
done.

Validity and reliability

The clinical examiner was trained and calibrated by a
benchmark examiner (Dr. G. Mandari) in recording den-
tal caries. Both the questionnaire and the clinical exami-
nation forms were pre-tested through a pilot study on
10% of the sample size where necessary modifications
were also done. Intra-examiner reproducibility was
assessed by examining twice 25 participants among 46
during a pilot study to ensure that the tools were accu-
rate, and precise (i.e. measures only the intended infor-
mation). Measurements obtained were analysed using
kappa statistics. Intra-examiner consistency for decayed
teeth was 0.84 while for missing and filled teeth was 1
(Kappa value).

Data management and analysis

Data were fed into a computer, cleaned, and analysed
using the software Statistical Package for Social Sciences
(SPSS, version 23.0). Mean, standard deviations and fre-
quency distribution tables were used to describe the col-
lected data. Bivariate analysis using the chi-square test
was used to compare proportions and logistic regression
was used to find factors associated with dental caries
experiences. The confidence interval was 95% (p <0.05).

Results

Socio-demographic distribution of study participants
(SDC)

A total of 461 pregnant women participated in this study.
Their age ranged from 14 to 47 years with a mean of 28.8
(£5.8) years where 65.6% were thirty years old or less.
About half (52.1%) of the participants had a primary level
of education or less. The mean gestational period was
29.5 (£7.4) weeks and 72.7% were in the third trimester.
Multigravida were 77.2% of the study participants, and
only 8.9% had medical insurance coverage (Table 1).
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Dental caries status among pregnant women

Dental caries status among pregnant women is pre-
sented in Tables 2 and 3. The prevalence of dental car-
ies among pregnant women was 69% with a mean DMFT
of 2.86 (+3.39). The decayed component was the domi-
nant expression of DMFT by 60.5%, with an average of
1.67 (£2.16), followed by missing teeth (54.4%) with an
average of 1.16 (+1.83). Filled teeth (FT) account for only
1.5% of the total study participants (Table 2).

Dental caries experience among pregnant women by
socio-demographic characteristics

In this study, it was observed that dental caries expe-
rience increased with age, whereby those aged above
thirty years had higher caries experience 187 (78%) with
a mean DMFT of 3.99 (+4.11) compared to those aged
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Table 2 Distribution of dental caries status among pregnant

women
Variables Frequency n (%)

Yes No
1. Dental caries (decayed) 279 (60.5) 182 (39.5)
2. Missing teeth 251 (54.4) 210 (45.6)
3. Filled teeth 7(1.5) 454 (98.5)
4. DMFT Index 318 (69) 143 (31)

thirty years and below 131 (63.8%) with a mean DMFT of
2.20 (£2.69). Moreover, multigravida had a higher dental
caries experience 260 (73%), with a mean DMFT of 3.20
(£3.58) compared to the prime-gravida. These differ-
ences were highly statistically significant in the bivariate
model with p-value=0.02, and p-value=0.01 respectively.
However, no statistical significant differences were

Table 3 Dental caries experiences among pregnant women by SDC (n=461)

SDCs Dental caries experiences, n (%) P-value
No experience With experience Total
Age group
<30 106 (36.2) 187 (63.8) 293 0.02*
>30 37 (22) 131 (78) 168
Gestation period
Trimester1&2 39(31) 87 (69) 126 0.99
Trimester 3 104 (31) 231 (69) 335
Gravidity
Prime gravida 47 (44.8) 58(55.2) 105 0.01*
Multigravida 96 (27) 260 (73) 356
Level of Education
< Primary 70(29.2) 170 (70.8) 240 037
>Secondary 73 (33) 148 (67) 221
Health insurance
Yes 10 (24.4) 31(75.6) 41 0.381
No 133 (31.7) 287 (68.3) 420
Significance *P<0.05, was assessed using a chi-square test n=frequency
60
50
40
X 30
20
10
10 4.2
. I
FILLING EXTRACTION RCT NOT CONFIRMED

Treatment need

Fig. 1 Distribution of study participants according to dental treatment needs. (n=461)
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Table 4 Dental treatment needs among pregnant women by SDC, n=461
Socio-demographic characteristics Need for restorative care p-value Need for extraction p-value
n (%) n (%)
No Yes No Yes
Age (in'Yrs)
<30 139 (47.4) 154 (52.6) 0.067 244 (83.3) 49(16.7) 0.00**
>30 65 (38.7) 103 (61.3) 120 (71.4) 48 (28.6)
Gestational period
Trimester1&2 51 (40.5) 75 (59.5) 0317 106 (84.1) 20(15.9) 0.095
Trimester 3 153 (45.7) 182 (54.3) 258 (77) 77 (23)
Gravidity
Prime-gravida 57 (54.3) 48 (45.7) 0.02* 89 (84.8) 16 (15.2) 0.097
Multigravida 147 (41.3) 209 (58.7) 275(77.2) 81(22.8)
Education level
<primary 108 (45) 132 (55) 0.736 187 (77.9) 22.1(53) 0.567
>secondary 96 (43.4) 125 (56.6) 7(80.1) 44(19.9)
Medical insurance
Yes 19 (46.3) 22 (53.7) 0.778 30(73.2) 11 (26.8) 0314
No 185 (44.) 235 (56) 334 (79.5) 86 (20.5)

observed in dental caries experiences between gesta-
tional period, level of education, and health insurance
cover, (p-value>0.05) (Table 3).

A total of 279 (60.5%) pregnant women had carious
lesions of varying severity, whereas most of them (178,
63.8%) had more than one carious tooth that needed
treatment. More than half (51.4%) of the study partici-
pants had at least one tooth that needed conventional
filling. The need for root canal treatments accounted for
10% of the study participants while in about 4% of the
participants, the modalities of treatment were not con-
firmed and therefore needed further investigations. 21%
(21%) of the study participants had at least one grossly
carious tooth or root remnant that required extraction
(Fig. 1).

Results of this study showed that the need for restor-
ative care was higher among multigravida women (58.7%)
than among prime-gravida women (42.9%). Also, the
need for extractions was higher (28.6%) among pregnant
women aged above thirty years compared to those aged
thirty years and below (16.7%). The differences between
the two observations were highly statistically significant
(p-value=0.02 and p-value=0.00, respectively). The need
for restorative care was observed to be slightly higher
among the third-trimester women (59.5%), higher among
women aged >30 years (61.3%), higher among women in
secondary education (56.6%), and higher among the “no
health insurance” women (56%) compared to the respec-
tive counterparts; however, these differences were not
statistically significant. Though the need for extractions
between the trimesters, levels of education, and having
medical insurance were moderate, the differences were
also not statistically significant (p-value>0.05) (Table 3).

Significance *p-value<0.05 was assessed using the
Pearson chi-square test. n=frequency.

Discussion

The participants in this study were mainly urban preg-
nant women from different suburbs of the city of Dar
es Salaam who attended antenatal clinics in the three
regional referral hospitals during the study period.

A few pregnant women did not consent to participate
in the study possibly due to existing barriers in our soci-
ety that hinder pregnant women from attending dental
services [20-22]. Nevertheless, the number of partici-
pants matched the calculated sample size. This study
demonstrated a high level of dental caries experience and
treatment needs in this group of women. The majority
had dental carious lesions that needed restorative care
rather than tooth extraction.

There was rather a wide range of age at presentation to
the clinic but the majority were below 30 years of age and
in the third trimester of the gestation period (Table 1).
This age profile was in agreement with a study done in
the Democratic Republic of Congo where the majority of
pregnant women attending the clinic in a single centre
were aged below 30 years [23]. This can also be explained
by the fact that the recommended childbearing age is
between 20 and 35 years. Slightly above half (53%) had
a maximum of primary school education only. Very few
(8.9%) of the pregnant women had medical insurance
which might be attributed to the fact that the three cen-
tres where the study was conducted were public insti-
tutions and therefore by policy antenatal and maternal
services were provided at a subsidized cost by the govern-
ment. As such patients without insurance coverage opted
for these centres while those with medical insurance had
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the opportunity of taking the alternative of attending
private intuitions. The fact that the majority were in the
third trimester might have been influenced by the poli-
cies of the referral system in the country which encour-
ages pregnant women to attend nearby clinics where, in
case of any anticipated or encountered problems, they
can be referred to higher centres. Other reports from
developing countries like Palestine and India had also
shown that most of the women who attended antenatal
clinics were in the third trimester [2, 9].

The prevalence of dental caries among these pregnant
women was 69%, with a mean caries experience of 2.86
per person. This finding was slightly lower than that of
the general population of Tanzania where the prevalence
of dental caries was 76.6%, Tanzania oral health survey
(2020) is yet to be published. This is probably because
the national oral health survey was conducted for peo-
ple aged thirty years and above only while the majority
of our study participants were below thirty years of age.
Also, this study was conducted in an urban area. Litera-
ture from within the country and various other countries,
has shown that caries experience in urban areas tends
to be low compared to rural areas [4, 11, 24]. High lev-
els of prevalence of dental caries among pregnant women
ranging from 62.7 to 100% were also reported in India,
Palestine, and Brazil [2, 9, 10, 15, 25]. Similar to findings
in India and Palestine, in this study the decayed compo-
nent was the dominant expression of DMFT [2, 15]. In
Brazil, however, it was different, with the missing compo-
nent found to have the highest value of the DMFT index
[25]. Within the high dental caries experience, the filled
component represented a dismal 0.7%, while in Palestine
it was 22% of the DMFT score [2]. This may indicate that
many of the pregnant women either opted to stay with
the untreated decayed teeth or only visited the dentist at
a late stage when they were in pain. As such, often the
decayed teeth have undergone severe destruction beyond
restorative care hence ending up being extracted. This
can also be evidenced by the relatively high proportion
(40.7%) of missing teeth observed in this study, indicating
that extraction is the most commonly offered treatment
of carious teeth. Multigravida women and those above
thirty years old had significantly higher caries experience
than their counterparts (i.e. primigravida and younger
age) (Table 3). This could be explained by a cumula-
tive effect of dental caries with advancing age, together
with hormonal changes during pregnancy, as was also
reported by various studies from other countries [8, 26,
27]. Similar to this study, in Sri Lanka and South Africa,
the caries experience was higher among older-aged
pregnant women compared to the younger ones [4, 11].
Also, in Palestine, the trend was the same as our findings
where the DMTF was higher in multigravida and older
women [27]. There was no significant difference observed
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between dental caries experience and gestation period
similar to the finding reported in South Africa [11].

Apparently, 60.5% of the study participants had at least
one or more carious teeth of varying severity that require
treatment (Table 3), in contrast to the findings from
Australia and India where the need for dental treatment
among pregnant women ranged from 70 —95% which was
much higher than our findings [15, 16]. More than half
(53.8%) of the participants needed restorative care vary-
ing from simple fillings to root canal therapy (Fig. 1). It
was found out, however, that about 21% of the pregnant
women, needed tooth extraction which is rather high
compared to reports from Sri Lanka and Australia where
about 10% of pregnant women needed tooth extraction
[15, 16]. Also, in the present study, the need for restor-
ative care was significantly associated with gravidity while
the need for tooth extraction was significantly associated
with age (Table 4). Tooth extraction and root canal treat-
ment often demand a long time, and special preparations,
and may be stressful to the pregnant woman. Had these
women attended dental treatment early they would have
been saved from these stressful treatment procedures.

This study provides information on dental caries status
and treatment need among pregnant women. The col-
lected data are important for the effective planning and
design of dental services, as well as for choosing interven-
tions appropriate to special groups like pregnant women.
Also, the information so gained is valuable to oral health
professionals, planners, and policymakers on preventive,
curative, and rehabilitative initiatives, thus improving
oral health care services among pregnant women.

Unanswered questions:

Further studies are encouraged on the safety of dental
services during pregnancy. Also, studies to determine the
barriers that hinder pregnant women from utilizing den-
tal services and whether these are common across differ-
ent societies, are recommended.

Conclusion and recommendations

This study demonstrated a high level of dental caries
experience and the presence of treatment needs. The
majority of pregnant women had dental carious lesions
which needed more restorative care than tooth extrac-
tion. Therefore, appropriate intervention is necessary to
prevent the ultimate loss of most of these teeth.

Abbreviations

D Decay

M Missing

F Filled

DMFT Decay, Filled and Missing Teeth

WHO World Health Organization
SPSS Statistical Package for Social Sciences
MUHAS  Muhimbili University of Health and Allied Sciences
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