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Abstract

Good oral health is the indicator of good general health of an individual. Poor oral hygiene is the most important
factor to cause dental diseases. Advanced stage of gum disease is called periodontitis. Periodontal disease affects
the gum and jaw bone. Gingival health is compromised during pregnancy due to hormonal changes. This is called
pregnancy gingivitis which is initial stage of periodontitis.

Method: A matched case control study was conducted to identify the risk factors of periodontitis during
pregnancy. Study duration was three months and it was conducted in tertiary care hospitals of Faisalabad (Madina
teaching hospital, D.H.Q, Allied hospital). Cases were matched on the bases of month of pregnancy and number of
pregnancy with control. Study sample was 282 (141 cases and 141 controls). Data were collected through
questionnaire which comprises of two sections one is demographic data and one is questions related risk factors.

Findings: Data were entered on SPSS software value was less than 0.05 and confidence interval was 95%. Multi
logistic regression test was apply to identify the potential risk factors of periodontitis. Results have shown the
different risk factors which can cause periodontitis. The most significant risk factors e.g. family history, systemic
illness in which diabetes and hypertension were most common, poor eating habits due to lack of knowledge about
oral health were common. Results will share with the health authorities of concerned hospitals.
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Introduction
Good oral health is the indicator of good general health of an

individual. Poor oral hygiene is the most important factor to cause
dental diseases. Dental plaque is a sticky colorless film which
continually accumulates on teeth. Plaque may leads to many infections
such as gingivitis. Gingivitis is the initial stage of gum disease which
can be easily controlled or treatable if left untreated it become worse
[1].

The worsen condition of gingivitis is called periodontitis [2].
Periodontal disease affects the gum and jaw bone. If periodontitis is
not treated in the early stages it become worse due to increased
production of clavicular fluid, which contains inflammatory mediators
and bacterial flora that can damages the periodontium [3].

Periodontitis most commonly associated with a gram-negative
anaerobic infection of these periodontium structures. The common
normal flora of teeth is streptococci, which proliferate and in turn
become colonized by other bacteria in saliva, such as
Actinomyces species [4].

The mechanisms of this infectious process involve both direct tissue
damage and indirect damage with the help of bacterial induction and
host inflammatory immune responses [4].

Periodontal diseases are classified in two groups i.e., gingivitis and
periodontitis. Gingivitis is inflammation of gingiva which periodontitis
involve the soft tissues leading to the loss of bone [5].

As the disease progress the multiplication of microorganism
primarily the gram negative bacteria causes disintegration of
periodontal ligaments. It has been observed that the patients of
periodontitis are on high risk of developing some systemic diseases like
atherosclerosis, ischemic stroke and cardiovascular diseases [6].

Recent research shows that periodontitis can be associated for the
development of cardiac disease. One theory suggests that bacteria of
periodontal disease and inflammatory proteins enter in to blood
stream and cause pathological effects on cardiovascular system. Recent
study shows that bacteria present in periodontitis can lead to
thickening of blood vessels as seen in heart diseases [7].

Gingival health is compromised during pregnancy due to hormonal
changes. This is called pregnancy gingivitis which is initial stage of
periodontitis. During pregnancy women need extra care to maintain
good oral hygiene because hormonal fluctuations can triggers the
nausea, vomiting. These hormonal fluctuations make existing gum
disease worse [8].

Pregnancy Gingivitis increased in the first trimester of pregnancy
and more worse in third trimester. Research shows that 15%
childbearing women have high proportion of devolving periodontal
disease [9].

Pregnancy is a physiological state that brings various changes in oral
cavity along with many of other physiological changes taking place in
the female body. The role of increased levels circulating estrogen is
associated with prevalence of gingivitis [10].
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Different studies show poor maternal oral health and unfortunately
self-maintenance of oral hygiene in pregnant women faces different
other barriers to achieving maximum oral health. These barriers to
finding dental services include lack of knowledge, negative oral health
experiences, and negative attitudes of dental staff toward pregnant
woman [11].

Swollen gum, Tenderness, and redness, are some symptoms of
periodontitis. Some common symptoms of periodontitis are bleeding
from gums that bleed during bad breath and mobile tooth. During
pregnancy these signs may become worse so professional dentist
should be consulted [12].

Different research studies suggested that women with periodontitis
have increased risk to deliver premature. According to the Center for
Disease Control and Prevention (CDC), babies with less than 5.5
pounds birth weight have a risk of different health problems like motor
skills, social development and learning disorders. Other problems are
vision and hearing loss, feeding and digestive problems and respiratory
problems [13].

Epidemiology of periodontitis
Periodontitis is one of the most common dental diseases in the

world, related to poor general and oral health. It is reported that
prevalence of periodontitis is high in both developed and developing
countries. Severe periodontitis is sixth most prevalent disease affecting
743 million people worldwide [14].

It was reported that 80% of all adults in United States are suffering
from periodontitis with clinical attachment loss (CAL) >2 mm.
Prevalence of CAL >6 mm is reported less than 20% [15].

Various estimations shows from that 7% of the U.K population
between age 35 and 64 had moderate to severe periodontitis. Incidence
of moderate to severe periodontal disease in dental practices is much
higher than previously survey [16].

The last 10 years research suggests relationship between
periodontitis and risk of systemic disorders e.g. atherosclerosis,
myocardial infarction, diabetes mellitus, and adverse pregnancy
outcomes [6].

There is scanty research of National oral health in Pakistan.
Moderate to advanced periodontitis has been reported 31%-40% in
pregnant ladies have advanced periodontitis [17].

Pregnancy and periodontitis
Pregnancy is a delicate condition leading to different physiological

changes in body structure, because of an increased production of
different hormones such as oestrogens, progesterone, gonadotropins,
and relaxine. The prevalence of various dental diseases increase during
pregnancy such as caries and erosions [12].

The status of periodontal disease in Pakistan is very high in all age
groups predominantly in childbearing women (18-34 years). Research
suggests the range from 22% suffering from bleeding gums and 34%
having calculus deposition [18].

In normal pregnancy tiny blood vessels of gum tissues dilated in the
results of increased production pregnancy hormones such as
progesterone and estrogen. This condition is more vulnerable to
formation of plaque and toxins. Pregnancy periodontitis can be

observed as early in 2nd month of pregnancy and may become worse
in 8th month of pregnancy [19].

Economics of periodontitis
Clinically diagnosed periodontitis is costly to treat. Dental

treatment is fourth highest costly treatment of all diseases [12].

Risk factors
Studies have been shown that 15% population of childbearing age

affect with periodontitis [20].

Studies shown the strong association, OR=7.9, between
periodontitis and adverse pregnancy outcome, either premature
delivery or low birth weight in pregnant women of North Carolina
[21].

Several researches support an association between periodontitis and
premature birth. Periodontal pockets are reservoir of bacteria (usually
Gram-negative bacteria, such as Porphyromonas gingivalis, Prevotella
intermedia) and their virulent products, which reached the fetal
placental unit through the hematogenic pathway and can lead to
premature labor [13].

Tobacco smoking: Smoking is clearly defined risk factor to cause
periodontitis [22]. National health survey shows an association
between periodontitis and smoking. It has been observed that 90% of
persons with periodontitis were smokers [23]. Smokers are on high
risk to develop periodontitis than nonsmokers [24].

Diabetes mellitus: Most important oral sign of Diabetes is
periodontitis and gingivitis. Patients with poorly controlled diabetes
are on high risk to develop periodontitis [25].

The pathological and physiologically association between diabetes
and periodontitis develop through the ability to produce an
inflammatory responses either through bacterial adherence or by
leading the production of inflammatory mediators [26].

Cardiovascular disease: 29% deaths occur worldwide due to
cardiovascular diseases. Estimation of 2004 shown that 70 million
Americans suffering from one of the types of CVD which includes
hypertension, coronary artery disease and myocardial infarction are
important cause of heart diseases [27].

Atherosclerosis is responsible for 50% of mortality in the United
States, Europe and Japan Beside these causes one of the other risk
factor is severe periodontitis that is associated with 25% to 80%
increases the risk for heart diseases [28].

Estimation had shown that 91% of patients with cardiovascular
diseases are suffering from mild to advance periodontitis and 66% of
cardiologically healthy persons have periodontitis. The same estimated
study showed a statistically correlation between myocardial infarction
and periodontitis [29].

Periodontal pathogens can cause the atherogenicity in two way,
firstly they invade the arterial wall directly and secondly they release
some kind of inflammatory mediators after the response of infection
[28].

These micro-organisms especially P. gingivalis, have confirmed the
ability to interact the endothelial surface and to provoke smooth-cell
proliferation, it also causes damage to the endothelial cells functioning.
C-reactive protein also plays an important role in endothelial
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dysfunction, and increased levels of C-Reactive Proteins provide
insight linking of periodontal disease and CVD [30].

Stress: Patients with inadequate behavior and stress are at greater
risk to develop periodontitis. Stress increased glucocorticoid secretions
which can depress immune function and increased the risk of
periodontitis. Patients who angry on daily basis have 43% higher risk
developing periodontitis [31].

Female hormonal changes: Hormonal changes during puberty,
menopause and pregnancy can alter the status of periodontal health.
Most pronounced changes occur during pregnancy. Pregnant women
are on high risk to develop periodontitis as compared to non-pregnant
women [21].

Age: Several studies show that risk of developing periodontitis
increase with the age. Periodontal destruction and bone loss seen
under the age of 40 [19].

Treatment for periodontitis
Periodontitis can be intervening by surgically and non-surgically

and may include systemic antibiotics. Tetracycline is a drug of choice
to treat periodontitis because they suppress glaciations the proteins
and minimize the activity of inflammatory mediators such as
prostaglandins [32].

Periodontal treatment involves the debridement of surfaces,
mineralized calculus and removal of dental plaque. Scaling and root
planning are debridement methods which are done by surgically. Oral
hygiene teaching, antiseptic and mouth wash such as chlorhexidine,
dentifrices, tooth extraction, sub gingival curettage, and gingivectomy
are the other interventions to treat the periodontitis [33].

Materials and Methods
A matched case control study was conducted from January-March

2016 to identify risk factors of periodontitis among pregnant women in
district Faisalabad. The cases and controls were matched on month and
number of pregnancy.

The sample size of case control study was calculated by WinPeppi
software keeping confidence interval 95%. Total sample size was 282
pregnant ladies (cases 141 control 141).

Data about risk factors of periodontitis in pregnant women was
collected on a predesigned questionnaire in a face to face interview
with cases (n=141) and controls (n=141). Questionnaire comprised of
demographic information, clinical signs and risk factors. Written
informed consent was signed by each participant (case and control)
and briefly informed about purpose of study (Figures 1-7, Tables 1-3).

Results

Tobacco
consumptio
n

Parameters Case

(n=141)

Control

(n=141)

Total

(n=282)

P-
value

Smoking Numbers 12 0 12 0.000
*

% within the
group

100% 0.00% 100%

% of total 4.30% 0.00% 4.30%

Pan Numbers 3 3 6

% within the
group

50% 50% 100%

% of total 1.10% 1.10% 2.10%

No form of
tobacco

Numbers 126 138 264

% within the
group

47.70% 52.30% 100%

% of total 45% 48.90% 93.60%

Total Numbers 141 141 282

% 50% 50% 100%

Table 1: Tobacco consumption among cases and controls.

Figure 1: Distribution of tobacco consumption in different forms
among case and control.

Medication Status Parameters Case
(n=141)

Control
(n=141)

Total

(n=282)

P-
value

Antihypertensive Numbers 47 28 75 0.011

% within the
group

62.70% 37.30% 100%

% of total 16.70% 9.90% 26.60%

Antiepileptic Numbers 17 12 29

% within the
group

58.60% 41.40% 100%

% of total 6% 4.30% 10.30%

No Medicine use Numbers 77 101 178

% within the
group

43.30% 56.70% 100%

% of total 27.30% 35.80% 63.10%

Total Numbers 14100% 141 282

% 50% 50% 100%

Table 2: Use of medicines during pregnancy.
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Figure 2: Distribution to use of medicines during pregnancy.

Figure 3: Oral hygiene status during pregnancy.

Figure 4: Distribution of loosen teeth among case and control.

Figure 5: Distribution of stress during pregnancy.

Figure 6: Distribution of dental access for pregnant women.

Figure 7: Family history of periodontitis among case and control.
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Variable Cases

(141)

Controls
(141)

OR 95% CI P
value

Systemic illness 35 0.932-2.621 0.117

Dental clinic nearby
home

47 0.861-2.270 0.218

Husband allow to
visit dentist

54 0.546-1.436 0.711

Food impaction 28 1.097-3.261 0.029

Loosen teeth 18 1.160-4.066 0.021

Pregnancy history 33 0.423-1.225 0.281

Prefer female
dentist

50 0.420-1.153 0.2

Balanced diet 94 0.690-1.881 0.702

Family history 33 1.068-3.026 0.06

Table 3: Multi logistic regression results to identify the risk factors to
cause periodontitis.

Discussion
The maternal oral health can be improved by identifying the risk

factors and modifying lifestyle. Various risk factors have been
identified that are involved in the progress of periodontitis. In present
study the risk factors identified for periodontitis were low
socioeconomic status, smoking, diabetes mellitus, and family history
and previous history of periodontitis. Smoking is clearly defined risk
factor to cause periodontitis, and these findings matched with the
findings of Bergstrom and Preber [22],who had described that smokers
are on high risk to develop advanced stage of periodontitis [22]. The
association of periodontitis and adverse pregnancy outcome, either
premature delivery or low birth weight in pregnant women of North
Carolina was OR=7.9 [21]. The status of periodontal disease in
Pakistan is very high in all age groups predominantly in childbearing
women (18-34 years). 22% suffering from bleeding gums and 34%
having calculus deposition [18].

Pregnant women of low socioeconomic status don’t have enough
resources to manage balance diet and to seek medical advice. Thus
such woman cannot afford to consult a professional dentist due to lack
of resources and lack of knowledge and usually the do not have enough
money to pay dental fee.

In present study data were collected from tertiary care hospitals of
Faisalabad. These hospital are highly over burded to patients and
mostly patients come from lower and middle class. They do not have
good knowledge and awareness about the diseases and consequently
they do not enough weightage about medical treatment. Even if they
consult to a doctor they will not be serious in follow up of treatment.

In present study, the association (OR=1.563) found between
development of periodontitis and systemic illness like diabetes mellitus
and hypertension. Systemic illness is important risk factor to cause
periodontitis. 91% of patients with cardiovascular diseases are
suffering from mild to advance periodontitis and 66% of cardio
logically healthy persons have periodontitis. The same estimated study
showed a statistically correlation between myocardial infarction and

periodontitis [29]. Most important oral sign of Diabetes is
periodontitis and gingivitis. Patients with poorly controlled diabetes
are on high risk to develop periodontitis [25].

In present study the significant association found p value=0.000 and
C.I 95%. Family history is another risk factor of periodontitis.
Association between Family history and periodontitis (OR=1.789).

Diet is compromised during pregnancy and women needs balanced
diet. Mostly women develop bad eating habits during pregnancy.
Association between balance diet and periodontitis (OR=1.140).
Health education about personal and oral hygiene is very important for
pregnant ladies to maintain their healthy pregnancy. Government
should be increased the standard of government hospitals, their level of
care, so that maximum patients avail their health care facilities.

Results were discussed with health authorities of certain hospitals
and discussed risk factors. It was also discussed that dental care is very
expensive and people cannot afford it. They ensure that dental care
facility will be maximum provide to the pregnant ladies in case of any
oral or dental disease.

The limitation of these study shows that sample size was less and it
cannot be generalized the whole population.

Recommendations
• Education campaigns for mothers should be in every antenatal

clinic about oral health.
• healthy glucose monitoring in case of diabetes mellitus.
• Early recognition of these risk factors will improve the health of

pregnant women.

Every pregnant woman should screen earlier if she had;

• Family history of Periodontitis.
• Previous pregnancy history of Periodontitis.
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