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Introduction

Preterm delivery is also called as premature birth 
and it is delivery of a baby before 37 completed 

weeks of gestation. Preterm delivery is major cause of 
perinatal mortality and morbidity worldwide. About 
15 million infants are born preterm (before 37 weeks 
of gestation) annually and they have low birth weight 
(LBW<2,500 g). The incidence of Preterm delivery 
has been reported in the range from 5% to 7% of live 
births in some developed countries, but the same is 

1
much higher in developing countries.  Premature 
infants are at greater risk of many mental and physical 
problems like cerebral palsy, delays in developmental 

mile stones, hearing loss, poor digestion, weak 
immune system and perinatal mortality. Women with 
preterm infants also face many psychological and 
physical stresses. The prolonged hospital stay, multi-
ple treatment interventions and fear of losing a baby 

2
may make them prone to postpartum depression.  
Since preterm delivery is a challenge in obstetrics 
therefore it is necessary to identify the risk factors. 
The exact cause of preterm labour is often not known 
but some of the risk factors include vaginal infec-
tions, diabetes, high blood pressure, multiple preg-
nancy, over or underweight, smoking and psycho-
logical stress. Among all the above said risk factors 
for preterm labour, maternal infection is the major 

3
one.

Periodontal disease is caused mainly by gram-
negative microaerophilic and anaerobic bacteria. 
They colonize the subgingival area and produce pro-
inflammatory mediators like Prostaglandin E2, 
Tumour Necrosis Factor alpha (TNF-α), Interleukin 1 
beta (IL-1β) and IL-6. These pro-inflammatory 

4mediators have systemic effects on the host.  Perio-
dontal diseases are gingivitis and periodontitis. 
Gingivitis is gingival inflammation without loss of 
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connective tissue attachment. Periodontitis is gingi-
val inflammation at sites where there has been apical 
migration of the epithelial attachment on the root 
surfaces by the loss of connective tissue and alveolar 
bone. In the last twenty years many studies have 
shown the relationship between periodontitis and 
preterm labour. Periodontitis is a risk factor for 
preterm labour due to presence of bacteria and pro-
inflammatory cytokines in blood that can affect the 

5,6distant organs.

Rationale of this study is to determine the frequency 
and association of periodontitis with preterm labour 
in women presenting in a tertiary care hospital. In 
literature, the relationship of periodontitis with 
preterm labour is still not clear. Therefore, we con-
ducted this study to get local evidence and implement 
the results of this study in local settings. Therefore, in 
future we can recommend the antenatal screening of 

7,8pregnant women for periodontal diseases.

Objective

To determine the relationship between periodontitis 
and preterm labour in pregnant women presenting to a 
tertiary care hospital in Lahore.

Methods

Study Design: Case control study

Setting: Obstetrics & Gynecology Unit 4 ofSir 
Ganga Ram Hospital, Lahore

Duration: 6 months (8-5-2019 to 8-11-2019)

Sample Size: Sample size was 380 women. 190 
women in control and the same number in case groups 
were calculated with 85% power of test with 5% level 
of significance and taking expected percentage of 
periodontitis i.e. 86% in case and 76% in control 
groups.

Sampling Technique: Non-probability, consecutive 
sampling

Inclusion Criteria: Women of age 18-40years, 
parity < 5 presenting at gestational age >28 weeks (by 
first trimester scan) were included. Cases were those 
women in preterm labour (>3contractions in 10 
minutes, Bishop score >4 and cervical dilation >4cm 
before completion of 37weeks of gestation). Controls 
were those women in labour at term (gestational age 
>37weeks).

Exclusion Criteria: Women with previous history of 
preterm labour, cervical incompetence, chronic or 
gestational hypertension, pre-eclampsia, eclampsia, 
diabetes, multiple pregnancy, abnormal placental 
implant (accrete, previa, increta) or placental abrup-
tion, amniotic fluid index <5cm or >21cm or women 
already taking treatment for periodontitis or other 
dental problems were excluded.

Data Collection Procedure: After taking informed 
consent, demographic profile was noted. Then 
women were divided into two groups i.e. cases in 
preterm labour and controls in term labour. After 
delivery the women were assessed for periodontitis 
by a single senior dentist having at least 4 years 
residency experience. Probing pocket depth was 
assessed and periodontitis was labeled according to 
WHO criterion for periodontitis i.e. probing pocket 
depth ≥ 4 mm in at least 3 sites, in different teeth. All 
this information was recorded on proforma. SPSS 
version 21 was used to enter and analyze the collected 
data. Odds ratio was calculated to measure associa-
tion of periodontitis and preterm labour. OR>1 was 
considered as arisk of preterm labour.

Results
The mean age of the cases group patients was 
28.52±6.45 years while the mean age of the control 
group was 28.67±6.35 years. The mean gestational 
age of the cases group patients was 34.48±1.74 weeks 
while in control group was 38.92±0.79 weeks. There 
were 65(17.11%) nulliparous women, 62(16.32%) 
had one child, 115(30.26%) had two children, 
85(22.37%) had three children and 53(13.95%) 
women had four children. The mean BMI of the cases 

2group patients was 24.84±5.054 kg/m  while in 
2control group was 26.50±5.45 kg/m . This difference 

was statistically significant i.e. p-value=0.002. 
According to this study the mean probing pocket 
depth of periodontitis in the cases group was 3.872± 
1.37 while in control group was 3.58±1.52. This 
difference was statistically significant i.e. p-value= 
0.050. (Table-1). The results of this study show that 
out of 380 patients the periodontitis was found in 
275(72.37%) patients (Fig-1). In cases group the 
periodontitis was found in 149(78.4%) respondents 
while in control group the periodontitis was found in 
126(66.3%) respondents. The odds of having perio-
dontitis in cases group is 1.85 time higher than control 
group i.e. OR=1.85[1.17-2.92]. (Table-2)
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Figure-1: Distribution of Periodontitis
Among patients with age ≤ 30 years the odds of 
having periodontitis is 2.28 time higher in cases 
group than control groups i.e. OR=2.28[1.22-4.26]. 
Among patients with gestational age > 36 weeks there 
is insignificant difference found between the study 
groups with periodontitis i.e. p-value=0.068. Among 

multi-parity patients the odds of having periodontitis 
is 2.23 time higher in cases group than control groups 
i.e. OR=2.23[1.27-3.89]. Among patients with over-
weight & obese BMI status the odds of having perio-
dontitis is 2.19 time higher in cases group than control 
groups i.e. OR=2.19[1.12-4.28]. (Table-3)

Discussion

In this study cases and controls were recruited with 
intent to conduct a case-controlstudy with cases being 
mothers who experienced preterm labor and controls 
being mothers without preterm labour and having 

infants weighing more than 2500 grams. These cases 
and controls came from same pool of patients 
delivering in Sir Ganga Ram Hospital Lahore in 
Gynae Unit 4. Counseling was done and informed 
consent was taken during early labour so all cases 
could be enrolled with a comparable number of 
controls. The advantage of the study is that all 

periodontal examination was done in a standardized 
way by trained medical practitioners. 

In our study the mean age of the cases group patients 
was 28.52±6.45 years which was not significantly 
different from controls 28.67±6.35 years. This result 
is similar to other study having the mean age for case 
25 ± 6.3 (SD) years, while the mean age of the control 

9group was 22 ± 3.4 years.  There was no significant 

Table 1:  Demographic Features of Patients

Study Groups
Case Control

n 190 190
Age (Years) 28.52±6.45 28.67±6.35
Gestational age (weeks) 34.48±1.74 38.92±0.79
BMI (Kg/m2) 24.84±5.05 26.50±5.45
Probing depth 3.87±1.37 3.58±1.52
Primiparous 61 66
Multiparous 129 124

Table 2:  Association of Periodontitis with Preterm Labour

Study Groups
Total

OR [95% 
CI]Case Control

Periodontitis

Yes 149 126 275

1.85
[1.17-2.92]

78.4% 66.3% 72.4%

No 41 64 105

21.6% 33.7% 27.6%

Total
190 190 380

100% 100% 100%

Table 3:  Association of Periodontitis with Preterm 
Labour Stratified by Effect Modifiers

Age (Years)
Period
on titis

Study Groups
Total

OR (95% 
CI)Case Control

≤30

Yes 95 75 170

2.28
[1.22-4.26]

82.6% 67.6% 75.2%

No 20 36 56

17.4% 32.4% 24.8%

>30

Yes 54 51 105

1.41
[0.71-2.79]

72.0% 64.6% 68.2%

No 21 28 49

28.0% 35.4% 31.8%

Gestational 
age 32-36 

weeks

Yes 132 0 132

--
84.6% 0% 84.6%

No 24 0 24

15.4% 0% 15.4%

Gestational 
age>36 
weeks

Yes 17 126 143

0.51
[0.24-1.061]

50.0% 66.3% 63.8%

No 17 64 81

50.0% 33.7% 36.2%

Primiparous

Yes 47 48 95

1.25
[0.56-2.82]

77.0% 72.7% 74.8%

No 14 18 32

23.0% 27.3% 25.2%

Multiparous

Yes 102 78 180 2.23
[1.27-3.89]79.1% 62.9% 71.1%

No 27 46 73

20.9% 37.1% 28.9%

BMI<24.9

Yes 74 49 123

1.69
[0.88-3.24]

74.7% 63.6% 69.9%

No 25 28 53

25.3% 36.4% 30.1%

BMI>24.9

Yes 75 77 152

2.19
[1.12-4.28]

82.4% 68.1% 74.5%

No 16 36 52

17.6% 31.9% 25.5%
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difference among the parity between cases and 
controls, and the mean gestational age of preterm 
labour was 34 weeks which is similar to other 

10
studies.  High or low BMI was not significantly 
associated with preterm birth and was same in both 

11
cases and control groups.

In current study out of 380 patients the periodontitis 
was found in 275(72.37%) patients in total. In the 
cases group the periodontitis was found in 
149(78.4%) participants and in control group the 
periodontitis was found in 126(66.3%) participants. 
According to this study the odds of having periodon-
titis in case group is 1.85 time higher than control 
group i.e. OR=1.85[1.17-2.92]. The results of this 
study are similar to the results of a study conducted by 

12
Chokkaiyan et al.  in which periodontitis among 
cases was 86% and among controls it was 75%. 
Although the reported difference was significant 
(P=0.001) yet the frequency of periodontitis is not 
negligible in control group.

13
The study conducted by Offenbacher et al.  reported 
a link between poor maternal periodontal health and 
preterm delivery. As per the said study pregnant 
women with periodontitis have 7.5 times more risk of 
developing preterm labour as compared to controls. 
This result is higher than our study result.

14
Another study published in 2018  showed that the 
mothers in the periodontitis group delivered preterm 
infants at eight-fold higher frequency and low birth 
weight infants with ten-fold higher frequency as 
compared to control group. The studies conducted in 
USA show significant relationship between perio-
dontal disease and preterm delivery among African-
American racial/ethnic groups and those women who 

15,16smoke during pregnancy.  Another study by 
17

Jeffcoat et al  demonstrated that there is beneficial 
effect on preterm labour if periodontal treatment is 
successful. As per logistic regression analysis there is 
significant relationship between successful periodon-

tal treatment and full-term birth (adjusted odds ratio 

6.02; 95% CI 2.57–14.03). The subjects, refrac-
tory to periodontal treatment were significantly at 
higher risk to have preterm labour.

18On the other hand, a study by Lohsoonthorn et al  on 
Thai women does not provide enough evidence that 
periodontal disease is associated with preterm labour. 

Lohsoonthorn et al. reported that among cases 25.3% 
women had periodontitis while among controls 
22.7% women had periodontitis. The reported diffe-
rence was insignificant (P>0.05), thus showing a non-
significant relationship between periodontitis and 
preterm labour.

Two studies conducted in the United Kingdom have 
failed to determine significant relationship between 
periodontal disease in pregnancy and risk of preterm 

19,20 21
delivery.  In addition, Martinez-Martinez et al.  
suggested that Preterm birth is because of many other 
reasons therefore periodontal pathogens are not 
sufficient to cause Preterm birth.

There are many cohort studies reported in literature 
showing an association among periodontitis and 
preterm birth, low birth weight or preterm pre-labour 
rupture of membranes. In 2016, a hospital-based 
prospective study on 790 pregnant women found that 
periodontitis was a risk factor for preterm birth and 

22low birth weight.  Recently periodontitis was also 
found to be associated with pre-eclampsia and PROM 

23
as common causes of preterm birth.

24A meta-analysis done by Vivares-Builes  reviewed 
99 observational studies. Most of them have highligh-
ted association among maternal periodontitis and a 
higher risk of low birth weight, preterm delivery and 
pre-eclampsia. 

There is a need of more multicenter studies to be 
conducted to reach a definite association between 
periodontitis and preterm labour. For the time being, 
routine ante-natal dental evaluation can be practiced 
and patients having periodontitis should be treated to 
prevent preterm labour. 

Conclusion

Our study has concluded that periodontitis is associa-
ted with preterm labour in women who presented at a 
tertiary care hospital of Lahore, Pakistan.
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