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Abstract

Background: Premature delivery is among the leading causes of perinatal mortality and morbidity in developed
societies, which is an important obstetrics problem. Maternal periodontitis is a prevalent condition that has been
suspected to be associated with adverse pregnancy outcomes such as premature birth. However, there are still
conflicting results about this possible relationship, therefore this study was designed to test the association
between maternal periodontitis and premature birth. This study also provides information about a new screening
tool recommended for use by nurses and midwives to screen for periodontal diseases during antenatal
consultations in order to improve the health of mothers and children.

Methods: A retrospective case-control study was conducted at 12 health facilities in the Southern Province of
Rwanda from February to August, 2018. A total of 555 women in the postpartum period were enrolled in the study.
Cases and controls were enrolled in a ratio of 1:2; each enrolled case of preterm birth was followed by 2
unmatched control subjects that were next on the register and who delivered at term gestation. A total of 185
cases of preterm deliveries and 370 controls of term delivery were enrolled in the study. Multivariate regression
analysis was used and the independent variables were hierarchically entered in three groups: The first group
involved demographic variables that were put in the regression model as Step 1. The second group was made up
of other potential risk factors that were placed in the regression model as the second step. Periodontitis was
entered in the final regression step, as it was hypothesized as the main predictor variable.

Results: A statistically significant association was found between periodontitis and premature birth. Women who
had periodontitis had 6 times the odds of giving birth to premature birth infants compared to women who had no
periodontitis (OR: 6.360, 95% CI 3.9, 10.4).

Conclusion: The study results indicate that periodontitis is strongly associated with premature birth. Preventive
solutions including the use of a periodontitis screening tool for nurses and midwives during antenatal care
consultations, are highly recommended.
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Background
Premature births are among the leading causes of peri-
natal mortality and morbidity globally [1]. In the United
States, premature births and associated complications,
such as immature lung development, reduced feeding
ability and inferior weight gain, result in longer hospital
stays and a higher cost of health care, and are respon-
sible for up 70% of prenatal and infant mortality. Almost
a quarter of prematurely born infants required
hospitalization at least once during their first year,
mostly associated with reduced birth weight [2].
Neonatal delivery before 37 weeks of gestation is the

leading cause of low birth weight [3]. Premature birth is
one of the major healthcare challenges and is associated
with many potential consequences like lifelong disabil-
ities and high health care costs [4]. Premature birth is
the leading cause of neonatal mortality in low-income
countries [4]. Premature deliveries occurred in approxi-
mately 12.9 million births worldwide, representing
around 9.6% of all births, although there are clear re-
gional discrepancies. Specifically, African nations re-
ported a higher incidence of premature births (18%)
followed by the United States (12–13%) and Europe (5–
9%). According to a demographic health survey in
Rwanda (DHS, 2014–2015), the incidence of low birth
weight deliveries was 6.3% [5], and according to the
Rwanda Population Reference Bureau, premature birth
complications are among the top ten causes of child
mortality in Rwanda [6].
Studies have identified numerous risk factors related

to premature birth and they can be categorized in three
ways: a) non-gynecological causes: low socio-economic
status, malnutrition, early maternal age, short maternal
stature, low maternal weight, low maternal heart volume,
smoking, alcohol consumption, inadequate prenatal care,
stress, genitourinary tract infections and malaria, b)
gynecological causes: uterine malformations, uterine ad-
hesions and pregnancy with intrauterine infection, c) ob-
stetric causes: primiparity in both young and old
mothers, short inter-conception interval, grand multi-
parity, previous premature births, previous stillbirth,
multiple pregnancies, low insertion of the placenta and
chorioamnionitis [7].
Although several risk factors are known, 25% of pre-

mature births are believed to be of unknown etiology
[8]. The recent review of Puertas et al. (2018) docu-
mented evidence from several studies examining the
possible link between periodontitis with premature birth
[8–12]. In 1996, Offenbacher and colleagues described
this relationship between maternal periodontitis and pre-
mature delivery [8]. The study of Bobetsis et al. [13] ar-
gued that, based on biological plausibility, periodontitis
can contribute to premature birth through bacteremia
where toxins and their products derived from maternal

periodontitis can reach the bloodstream and cause injury
to the placenta unit and pass into the amniotic fluid, lead-
ing to chorio-amniotic infections, increasing the risk of
premature birth. It has also been reported that the dissem-
ination of local inflammation throughout the body may
contribute to preterm low birth weight [10]. Studies sug-
gest that inflammation in periodontal tissues due to peri-
odontitis increases secretion of different inflammatory
cytokines, notably interleukin B (IL-1β), interleukin IL-6,
interleukin 8 (IL-8), interleukin 17 (IL-17), and tumor ne-
crosis factors alpha (TNF-α) [8, 10, 14–17].
In Africa, studies have associated poor periodontal sta-

tus with premature birth and low birth weight deliveries.
For example, a study done in Nigeria by Umoh and col-
leagues concluded that periodontal disease management
reduced the prevalence of low birth weight deliveries
[18]. The recent review conducted by Jajoo et al. [17],
similarly indicated the need for predontitis treatment for
reducing the premature births . Although the review
highlighted the association between periodontal infec-
tion and the risk of premature birth, the literature search
conducted did not find any research pointing to peri-
odontal screening during pregnancy. Moreover, in most
African countries, such as Rwanda, nurses and midwives
are on the frontline of providing antenatal care consult-
ation. Therefore, the current study aims to assess the as-
sociation between periodontitis and premature birth
with the long term goal of initiating a screening tool to
be used by nurses and midwives for the screening of
periodontitis during antenatal consultations.

Methods
Study design and setting
A retrospective unmatched case-control study was con-
ducted to test the association link between periodontitis
and premature birth. The study is considered retrospect-
ive because both the exposure and the outcome hap-
pened prior to subject enrolment. In this study the
outcome was preterm delivery and the hypothesized ex-
posure was presence of maternal periodontitis. Partici-
pants were selected through hospital registers whereby
the research team would verify cases of preterm deliver-
ies and the controls would be selected from the next 2
full-term births on the register. An a priori estimate of
the required sample size was calculated using G*Power
3.1.9.6. by Faul [19], Kiel, Germany. The researcher used
a small effect size, an alpha of 0.05 and a power of 0.95
with 10 predictors. The estimated sample of cases of 185
was combined with a 1:2 ratio of unmatched controls,
totalling 370, thus the total required sample size was
555. The research team completed the exams and ques-
tionnaires with study subjects until the required sample
was reached. The study was conducted at 12 health facil-
ities in in 6 districts of the Southern Province of Rwanda
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from February to August 2018, including Kamonyi,
Muhanga, Ruhango, Nyanza, Huye and Gisagara. Corre-
sponding district hospitals and nearby health centers
were selected for the study as well as a referral hospital
in Huye.

Data sources and measurement
A structured clinical exam and standardized question-
naire were used to collect information regarding the
presence of periodontal infection among pregnant
women attending antenatal care clinics in the Southern
Province of Rwanda. The study adapted the question-
naire from the WHO Oral Health Assessment Tool for
Adults of 2013 [20] for use in the Rwandan context. The
questionnaire was sent to experts for content validation.
Prior to use in the study in southern Rwnda, the ques-

tionnaire was piloted in Nyamata District Hospital in the
Eastern Province to ensure that it captured all the re-
quired information and that the questions were clear to
respondents. After the pilot study, the feedback from the
participants was considered and any questions that were
not clear were corrected accordingly. The questionnaire
was translated in Kinyarwanda using forward and back-
ward translation whereby this questionnaire was first
translated in Kinyarwanda from English and then it was
again translated back to English by another translator to
determine whether the content remained consistent.
The questionnaire collected information on the follow-

ing variables: age of the respondent, education level,
health and lifestyle behaviors (e.g. tobacco use), socio-
economic status, mother’s weight, number of previous
pregnancies, previous preterm delivery, weight gain dur-
ing pregnancy, illnesses during pregnancy and stress
during pregnancy. The main outcome variable of interest
was premature birth.

Participants and inclusion/exclusion criteria
The inclusion criteria were postpartum mothers aged
18–35 who delivered singleton infants in all selected
health facilities within 1 to 5 days before recruitment.
Those women who delivered premature were recuited as
cases and those who delivered at term were recruited as
controls. Maternal registers were checked in order to de-
termine who could be recruited as case or controls based
on the above criteria. Cases and controls were enrolled
in a ratio of 1:2 and each enrolled case of premature
birth was followed by 2 control subjects who delivered
at term gestation that were next on the register. A case
was defined as any delivery below 37 weeks and a control
was defined as any delivery of 37 weeks and above. We
used ratio of 1:2 in order to increase the study power
and reduce data collection time as there were limited
cases of premature birth. Mothers with twin infants,
those with systemic conditions like uncontrolled

diabetes, HIV infection and those without teeth in one
or more sextants were excluded from the study. Women
established risk factors for prematurity, like abnormal
placentation, eclampsia, uterine abnormalities, and other
pregnancy complications that may easily lead to prema-
turity were also excluded from the study so that they
would not bias the results. Other variables that were
likely to cause prematurity were documented via the
study questionnaire and were controlled during the
multivariate analysis.

Data collection procedures
A periodontal examination was performed on all women
enrolled in the study. The study examiners used a Wil-
liams graduated periodontal probe to perform the peri-
odontal clinical examination [21]. Six data collectors
were calibrated by a qualified dentist on how to perform
a periodontal examination to ensure that they all under-
stood it in the same way, to help reduce the chance of
reporting different findings for the same patients. The
calibration process focused on probe design, gentle and
constant force of probing and proper angulations. While
no formal agreement analysis was conducted, the exam-
iners were required to examine at least 2 patients and
the oral examination training was conducted until all ex-
aminers were in agreement with each other and with the
trainer. The calibration results was considered valid only
when there was no descripancy in results and when the
results between the two examiners were consistent. The
examinations assessed bleeding on probing, probing
depth and clinical attachment loss measured in mm at
six different sites on each tooth (buccal-mesial, mid-
buccal, buccal-distal, lingual-mesial, mid-lingual and
lingual-distal). The study subjects were examined at
their bedsides by the lead researcher and calibrated re-
search assistants using a periodontal probe, intraoral
mirror and headlights. A gentle probing force was ap-
plied to guide the tip into the periodontal pocket until
the resistance was felt. The pocket depth was measured
using the gingival margin as a reference point. The
mothers in the study group were also asked about their
dental care practices and their smoking habits. To help
prevent bias, the research team members were blind to
the study status of the cases and controls.
The current study defined periodontitis as presence of

pocket depth greater than 3mm on either maxilla or man-
dible or both and presence of interdental clinical attachment
loss (CAL) on ether maxilla, mandible or both of 2mm or
above and buccal or oral CAL of 3mm or above [22].
Based on Jati et al [23], gingival recession was defined

as “apical migration of marginal gingiva and character-
ized by gradual displacement of gingiva away from the
cemento-enamel junction that results in the root surface
exposure to the oral environment”.
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Clinical attachment loss was measured as follows: when
the gingival margin was at the cemento-enamel junction
and there was no recession, then the CAL was equal to
the pocket depth; when the gingival margin was apical to
the cemento-enamel junction, CAL was equal to pocket
depth plus gingival recession; when the gingival margin
was on the anatomical crown in case of gingival over-
growth, CAL was equal to pocket depth minus gingival re-
cession. CAL was not considered in some of the specific
cases that were of non-periodontal cause. For example,
when the gingival recession was of traumatic origin, dental
caries extending in the cervical area of the tooth and in
the cases of recession by malposition of the tooth [22].
The current study defined some of the questionnaire

variables as follows; i) physical trauma as a wound on
the body that was caused by a sudden physical injury,
for example, an accident; ii) violence as any behavior or
action that intends to hurt someone, physical or verbal
and iii) stress during pregnancy as anything that causes
emotional strain or tension to the pregnant women.

Data analysis
IBM SPSS for windows version 21.0 (IBM corp.,
Armonk, New York, USA) was used for all data analyses
[24]. Descriptive statistics, including chi-square analysis
was conducted as part of the background to the main
hypothesis testing analysis that used multiple logistic re-
gression. The study regression model was built using a
three-step modelling approach. Hierarchical multivariate
logistic regression analysis was used with the study vari-
ables being entered into the analysis using three groups:
the demographic variables that were significant in the
univariate analysis (age and employment status) were en-
tered first in the regression model as step 1, followed by
the second group in step 2, which included other known
potential risk factors and confounders in this study such
as ever used tobacco, mother’s weight, inter-conception
period, whether premature delivery was experienced be-
fore, whether stress was experienced during pregnancy,
malaria during pregnancy, urinary tract infection, phys-
ical trauma and violence during pregnancy. The third
and final step of the regression analysis, added periodon-
titis status to the model, as it was hypothesized as the
study’s main exposure variable.
The odds ratio was obtained with 95% confidence in-

tervals, thus statistical significance was defined as p <
0.05. The fit of the logistic regression models was
assessed using regression diagnostic information, such as
the − 2 log likelihood and Hosmer-Lemshow chi square
values.

Results
A total of 555 women in the post-partum period were
enrolled and screended in the study. Recruitment and

data collection continued until the full sample was accu-
mulated. In total, there were 185 cases and 370 controls.
The participants were from 6 districts of the Southern
Province of Rwanda and from 12 health facilities. The
participants were distributed with respect to age, educa-
tion level, employment status, socio-economic status.
The mean age was 27.35 (SD = 5.2) ranging from 18 to
35 years. Most participants (n = 338, 60.9%) were in the
age range of 26–35 years, 47.6% had primary education,
38.7%, had secondary education, 7% had tertiary educa-
tion and 6.7% had no formal education. The majority of
the study participants (n = 513, 92.4%) are from a rural
setting, 63.2% are farmers and 55.5% are in category 3
(low) or the “Ubudehe”/ socio-economic status as cate-
gorized using the Rwanda national socio-economic sta-
tus categories. When these demographic variables were
associated with premature birth, only employment status
was statistically associated with premature birth (p =
0.054) (see Table 1).

Regression analysis results: factors associated with
premature birth among pregnant women attending
antenatal care clinics
To assess if there was a relationship between premature
birth and the study vaiables, characteristics were com-
pared initially in a univariate fashion between the cases
and controls (Table 2). Results from the univariate re-
gression analysis, suggest that 11 variables namely: peri-
odontitis, ever used tobacco, mother’s weight, malaria
during pregnancy, urinary tract infection during preg-
nancy, inter-conception period, previous premature de-
livery, stress and violence during pregnancy were all
possibly associated with premature birth (i.e the p-value
was less than 0.1) and therefore eligible for the multi-
variate logistic regression analysis.
Multivariate regression analysis was then performed

and the variables were hierarchically grouped into three
groups: whereby demographic variable of employment
status was put first in the regression model as step 1 and
followed by other potential factors of ever used tobacco,
mother’s weight, last pregnancy, previous premature de-
livery, history of stress, presence of malaria or urinary
tract infection during pregnancy, physical trauma during
pregnancy and domestic violence during pregnancy. In
the third step of the regression model, periodontitis was
added on its own as it was hypothesized as the study’s
main exposure variable.
After adjusting for the other variables in the model,

the mutiple logistic regression analysis revealed a strong
independent association between periodontitis and pre-
mature birth, where periodontitis could lead to a six-fold
higher risk of delivering premature infants compared to
women who had no periodontitis (OR: 6.360, 95% CI
3.9, 10.4). It is worth noting that only previous pre-term
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birth (OR = 10.6) had a higher risk estimate than peri-
odontitis status. Other significant results from Table 3
suggest that low maternal weight, previous history of
prematurity, exposure to violence during pregnancy and
a shorter interconception period were also significantly
associated with pre-term birth.

Discussion
Premature birth is a major healthcare challenge and is
associated with many potential consequences such as
lifelong disabilities and high healthcare costs [4]. Prema-
ture delivery, which was defined in this study as any de-
livery within a period of less than 37 weeks, accounts for
almost 15 million neonates born prematurely worldwide,
mostly in low and middle-income countries [25]. Vari-
ous risk factors have been identified related to the
mother’s premature birth. These maternal risk factors
include previous preterm birth, age, weight, socio-
economic status, smoking, multiple pregnancies, low
prenatal care, nutrition, stress, genito-urinary tract infec-
tions, and malaria. In addition, some studies have re-
ported on the possible relationship between
periodontitis and premature birth.
Many studies have reported the association between

maternal age and premature birth; both extreme ages ei-
ther under 18 years or above 40 years are considered to

be risk factors for premature birth [26–29]. Though the
majority of the studies concluded that the older mater-
nal age was associated with higher risk of premature
birth, Ambrogio and colleagues in their study observed
that both extreme ages that is, maternal age under 17
and advanced age over 40 were independent factors for
premature birth (OR 2.97; 95%CI 1.24, 7.14, P < 0.005)
[26]. This was echoed by Florent and co-authors who
also found that both advanced age and lower age were
risk factors for premature birth [28].
On the other hand, Mumghamba in Tanzania com-

pared mothers who had PTB infants and those with nor-
mal weight infants and reported that PLBW had a lower
mean age [30]. Our study shows no association between
maternal age and premature birth. In this study, most
mothers were young, whereby the mean age was 27.35
(SD 5.2), ranging from 18 to 35 years This limited age
range could be the reason why there was no statistical
association between maternal age and premature birth
in this study. Similarly, the study done in Uganda by
Muwazi who also worked on a young population which
also showed no association beteeen age and premature
birth [31].
Maternal weight has also been reported to be associ-

ated with premature birth, whereby in our study the lo-
gistic regression revealed that mothers with low weight

Table 1 Demographic characteristics of participants

Variables Cases
N (%)

Controls, N (%) Total Chi-square p-value

Age category

16–25 68 (12.3) 149 (26.8) 217 (30.1) 0.639 0.24

26–35 117 (21.1) 221 (39.8) 338 (60.9)

Education level

No formal eduction 14 (2.5) 23 (4.1) 37 (6.6) 5.864 0.118

Primary level 96 (17.3) 168 (30.3) 264 (47.6)

Secondary level 68 (12.3) 147 (26.5) 215 (38.7)

Tertiary education 7 (1.3) 32 (5.8) 39 (7.1)

Employment status

Farmer 130 (70.3) 221 (59.7) 351 (63.2) 7.635 0.054

Employed 15 (8.1) 56 (15.1) 71 (12.8)

Student 9 (4.9) 23 (6.2) 32 (5.8)

Not employed 31 (16.8) 70 (18.9) 101 (18.2)

Residence

Rural 175 (31.5) 338 (60.9) 513 (92.4) 1.855 0.115

Urban 10 (1.8) 32 (5.8) 42 (7.7)

Social economic

Category 1 18 (3.2) 38 (6.8) 56 (10.1) 0.4 0.819

Category 2 67 (12.1) 124 (22.3) 191 (34.4)

Category 3 100 (18.0) 208 (37.5) 308 (55.5)
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had higher chances of premature deliveries as opposed
to mother with normal weight whereas the odds of hav-
ing a premature birth baby was 3.2 times for

underweight compared to those with normal weight
mothers (OR: 3.207 95% CI 1.64, 6.28). Our study find-
ings were echoed by Zhen and colleagues, who revealed

Table 2 Association between premature birth and potential risk factors

Variable Cases
N (%)

Controls
N (%)

Total Chi-square p-value

Periodontitis

Healthy 31 (16.8) 229 (61.9) 260 (46.9) 100.9 < 0.001

Periodontitis 154 (83.2) 141 (38.1) 295 (53.2)

Ever used tobacco

Yes 5 (2.7) 2 (0.5) 7 (1.3) 4.63 0.031

No 180 (97.3) 368 (99.5) 548 (98.7)

Mothers’ weight (Kg)

30–50 37 (20.0) 20 (5.4) 57 (10.3) 29.19 < 0.001

51–75 143 (77.3) 332 (89.7) 475 (85.6)

76 & above 5 (2.7) 18 (4.9) 23 (4.1)

History of Malaria

Yes 56 (30.3) 78 (21.1) 134 (24.1) 5.69 0.017

No 129 (69.7) 292 (78.9) 421 (75.9)

History of urinary tract infection

Yes 28 (15.1) 32 (8.7) 60 (10.8) 5.38 0.02

No 157 (84.9) 338 (91.4) 495 (89.2)

History of respiratory tract infection

Yes 6 (3.2) 5 (1.4) 11 (2.0) 2.27 0.132

No 179 (96.8) 365 (98.7) 544 (98.0)

Other illness during pregnancy

Yes 5 (2.7) 6 (1.6) 11 (2.0) 0.74 0.39

No 180 (97.3) 364 (98.4) 544 (98.0)

History of premature delivery

Yes 28 (15.1) 3 (0.8) 31 (5.6) 47.98 < 0.001

No 157 (84.9) 367 (99.2) 524 (94.4)

History of stress

Yes 55 (29.7) 57 (15.4) 112 (20.2) 15.71 < 0.001

No 130 (70.3) 313 (84.6) 443 (79.8)

History of trauma

Yes 10 (5.4) 12 (3.2) 22 (4.0) 1.514 0.218

No 179 (94.6) 358 (96.8) 533 (96.0)

Violence during pregnancy

Yes 31 (16.8) 19 (5.1) 50 (9.0) 20.321 < 0.001

No 154 (83.2) 351 (94.9) 505 (91.0)

Other causes of stress

Yes 30 (16.2) 36 (9.7) 66 (11.9) 4.952 0.026

No 155 (83.8) 334 (90.2) 489 (88.9)

Inter-conception period

12–24 Months 55 (29.7) 52 (14.1) 107 (19.3) 19.474 < 0.001

Above 24 months 130 (70.3) 318 (86.0) 448 (80.7)
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that neonates born to underweight mothers had higher
chances of preterm delivery (RR 1.21, 95% CI 1.14, 1.25,)
[32]. Also in the current study, it was found that the his-
tory of violence during pregnancy was significantly asso-
ciated with premature delivery where by women who
experienced violence during pregnancy had 5.3 times
higher risk of premature deliveries as opposed to other
women who had no history of violence during preg-
nancy. These findings are in line with the results of the
study done in Peru by Sixto Sanchez and colleagues on
the risk of spontaneous preterm birth in relation to ma-
ternal exposure to intimate partner violence during
pregnancy, and results revealed that the women who re-
ported exposure to violence during pregnancy had a 2.1
fold increased risk of preterm birth compared to those
who reported no exposure to violence (OR:2.1 95%CI
59,2.68) [33] . The other variables found to be associated
with premature birth in this study included: the interval
between last pregnancies and the current and previous
premature birth.
In this study, the presence or absence of periodontitis

disease was a major predictor of preterm delivery. After
controlling for other variables, the logistic regression
analysis revealed a strong association between periodon-
titis and premature birth, where periodontitis could lead
to a six-fold higher risk of giving birth to premature
birth infants compared to women who had no periodon-
titis (OR = 6.360, 95% CI 3.9, 10.4). It is note worthy that
our study results are different in comparison to other
studies, for instance, the study done in Germany by
Noack and colleagues who did not find any association

between periodontitis and premature birth [34]. Simi-
larly, Davenport in 2002, also in a case-control study,
did not detect any association between periodontitis and
premature birth [35] and also Mumghamba in Tanzania
in 2017 did not find any evidence to support a link be-
tween periodontitis and premature birth [30].
However, our study findngs are in agreement with sev-

eral other studies that have supported the association
between periodontitis and premature birth. Offenbacher
et al., [8] reported for the first time that there was a pos-
sible relationship between maternal periodontitis and de-
livery of a preterm infant where they reported that
periodontitis during pregnancy could lead to seven times
higher risk of premature birth. Lopez and colleagues also
assessed the risk of premature birth and low birth weight
in women with periodontitis in the USA and found that
pregnant women with periodontitis were at a higher risk
of giving birth to premature infants with low birth
weight (p = 0.0004; RR = 3.5) [36]. Several other studies
also confirmed the association [9, 10, 12, 37–40]. A sys-
tematic review by Teshome in 2016 concluded there was
an association between periodontitis and premature
birth [41].
Also, in Africa, other studies have examined the link

between premature birth and low birth weight deliveries
and these were significantly associated with poor peri-
odontal status; for example, a study done in Nigeria by
Umoh and colleagues revealed that periodontal treat-
ment was effective in preventing low birth weight deliv-
eries [18]. In Uganda, Wandera and colleagues also
found that mothers with periodontal problems and poor

Table 3 Multivariate logistic regression analysis of premature birth with possible risk factors (Final model)

Variables Categories Odds Ratio p-value 95% Confidence Interval

Periodontitis 6.360 < 0.001 3.94–10.27

Employment status Farmer 1

Employed 0.861 0.684 0.42–1.77

Students 0.694 0.524 0.23–2.14

Not employed 1.548 0.132 0.88–2.73

Tobacco use Yes 3.394 0.165 0.60–19.07

Mother’s weight in Kgs 51–75 1

30–50 3.207 0.001 1.64–6.28

≥76 0.322 0.106 0.08–1.27

History of Malaria Yes 1.521 0.106 0.91–2.53

History of Urinary Tract Infection Yes 1.539 0.196 0.80–2.96

History of premature delivery Yes 10.596 < 0.001 2.87–39.15

History of stress during pregnancy Yes 0.809 0.758 0.21–3.11

History of Violence during pregnancy Yes 5.382 0.009 1.51–19.15

Other causes of stress Yes 1.652 0.457 0.44–6.20

Inter-conception period > 24 months 1

12–24 Months 2.168 0.006 1.25–3.76
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oral hygiene during pregnancy had a greater risk of pre-
mature birth as opposed to mothers who did not have
periodontitis during pregnancy [42]. Lastly, Muwazi in
Uganda in his cross-sectional study reported an associ-
ation between gingival recession and premature birth [31].

Policy implications
The study results suggest there is a strong association
between maternal periodontitis and the risk of preterm
birth. There is a need to improve awareness of non-
dental professionals working in antenatal care clinics es-
pecially nurses and midwives about the possible obstetric
implications of periodontal diseases and to include peri-
odontal screening in the antenatal care package for early
detection. The study results indicate there is a need to
proactively promote periodontal health during
pregnancy.

Limitations of the study
The limitations of this study include those relevant to
most case control studies, including possiblerecall bias.
For example, the reported occurrence of some illnesses,
like UTI and other medical conditions during pregnancy
was based on mothers’ self-report of symptoms and not
on laboratory confirmation and therefore over-reporting
was possible. Also only mothers who had live births
were interviewed and their babies assessed for gesta-
tional age. The study did not address factors associated
with preterm stillbirth. Lastly, the training and calibra-
tion of the data collection examiners was not formalized
and no formal agreement analysis was done therefore it
is possible that there was still some imprecision of peri-
odontal examination results between examiners.

Conclusion
The study results suggest that periodontitis is associated
with a six-fold increase in the risk of premature birth.
Thus, preventive solutions such as having the develop-
ment of a periodontitis screening tool for nurses and
midwives during antenatal care consultations is highly
recommended.
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