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ABSTRACT 

Objectives: Periodontal condition of women is cons idered to be debilitated during pregnancy. This is 
suggested to increase the chances of complications during pregnancy. This study a imed at obtaining 
information regarding periodontal status duri ng pregnancy, which may be necessary for plann ing 
periodontal di sease preventive programs fo r pregnant women in our popu lation. Material and Methods: 
A cross-sectiona l study was conducted on a sample of 322 registered women at department of Gynecolot,ry 
and Obstetric. Periodontal condition was assessed by CPITN Index and recorded in a semi-structured 
performa. The data was coded and entered in SPSS version 11.0 and percentage frequencies with their 
mean and standard deviations were calculated . Exact Chi-sqaure test was used to analyze any significant 
chan ges observed in the CPITN scores amongst the study population, where level of significance was p < 
0.05 w ith confidence interval 95%. Results: Only 17% of these women were observed to have healthy 
periodontal status and 83% of women had some s igns involving a mean of 3 out of six sextants with 
d ifferent levels of signs of periodontal d isease, w ith only less than hal f sextant w ith periodontal pockets. 
However, a moderate leve l of periodontal debi litation was observed in this population with a mean of 3 
sextants having healthy periodontal status. The present study observed a constant level of periodontal 
statu s assessed by CPITN Index (p>0.05) in women during pregnancy. Conclusion: Although CPITN 
scores remai ned constant through out pregnancy and no significant change observed in this moderate level 
of d iseased conditi on. However, shallow and deep periodontal pockets, although not very severe, are 
observed to be more prevalent. Therefore, s pecial preventive and prophylaxis oral health care programs 
remain the need for these women during pregnancy. 
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INTRODUCTION 

W ith respect to the level of oral health 
deterioration, periodontal disease, in general 

is the most common oral diseasei. Periodontal 
disease is a general term for a series of pathological 
alterations o f the periodontium and firml y it refers 
to both gingivitis and periodontitis. Gingivitis is an 
inflammatory condition of the soft ti ssues 
surrounding the teeth (the gingiva) and is a direct 
immune response to the dental microbial plaque 
building up on teeth. Periodontitis fo llows g ingivitis 
and is also influenced by the indiv idual 's immune 
and inflammatory response. It is initiated by 
microbial pl aque, but it occurs in only a subset of 
the population. Periodontitis involves the 
destruction of the supporting structures of the teeth 

including the periodontal ligament, bone and soft 
tissues 2

. 

Periodontal disease was once generally 
be lieved to be an inevitable consequence of aging. 
However, it has been learned over time that not all 
people, nor all populations, are at equal risk of 
developing periodontal diseases 3

• In Paki stan , the 
high prevalence of periodontal disease correlates 
w ith conventional factors such as oral hygiene 
status, age and socio-economic factors 1

• 
4

• Clinical 
studies have shown that oral tissue can be affected 
by pregnancy. Pregnancy-related changes are most 
freqµent and severe on gingival tissue and it is 
generally be lieved that periodontal health generally 

d . 5 6 
worsens unng pregnancy · . 

Periodontal disease during pregnancy is 
characterized by periods of exacerbation and 
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rem1ss1on. Clinical signs of ging1v1t1s are thus 
exaggerated and the gingival growth is more 
edematous and inflamed in such individuals. During 
pregnancy, the body experiences hormonal changes, 
which can affect many of the tissues in the body, 
include the g ingival 5

• 
7
• 

8
• All such study suggests 

that both periodontal diseases (both gingivitis and 
periodontitis) are relatively common concomitant 
c linical conditions among pregnant women, 
although prevalence estimates during pregnancy 
vary considerably (gingivitis 30- 100% and 
periodontitis 5- 20%), it is usually said to begin in 
the second or th ird month of pregnancy, which 
increases in severity through the eighth month and 
begins to decrease in the ninth month 9

. During the 
second trimester of pregnancy, gingivitis may occur 
more frequently because of a rise in the estrogen 
level that increases the blood flow to the tissue, 
which exaggerates the reaction of gingival tissue to 
the irritants in plaque7

• The maternal immune 
system is also thought to be suppressed during 
pregnancy, which also may be responsible for the 
exaggerated inflammatory response of gingival and 
periodontal tissues. 

Community periodontal index for treatment 
needs (CPITN) reflects the oral hygiene care, needs 
and the periodontal status of the population. The 
three indicators of periodontal status are used for 
this assessment: gingival bleeding, calculus and 
periodontal pockets. No national data is available 
for the periodontal health status of the women 
during pregnancy in our population. However, in the 
light of the studies available, it is believed that 
periodontal disease severity increases with 
hormona l changes and therefore during pregnancy. 
A large body of clinical and laboratory evidence 
suggests that periodontal infection is one cause of 
pre-term delivery of low birth weight babies 10· 11 

and other adverse pregnancy outcomes 12
• Thus 

there was a need to assess the periodontal status of 
these women, which may be debilitated in our 
population. 

The present study was conducted to observe 
the periodontal status of pregnant women assessed 
by CPITN. The aim of this survey was to obtain 
information which is necessary to assess periodontal 
health needs of pregnant women in our population 
so that special periodontal preventive and 
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prophylaxis programs may be planned for them. 

MATERIALS AND METHODS 

A cross-sectional study was conducted at the 
Gynecology & Obstetric Department of Shaikh 
Zayed Medical Complex Lahore, which is a tertiary 
care hospital situated in the urban area of Lahore. 
Out of the total 1966 cases, over the period of one 
year i.e., from September 2005 to August 2006, 325 
subjects were selected at the time of delivery based 
on the study criteria. 

Permission to carry out this study was taken 
from the Ethical Review Committee, Shaikh Zayed 
Medical Complex, Lahore. An informed verbal 
consent was obtained by each woman for 
periodontal examination, after explaining them the 
reason to conduct the study. Further, they were 
given home remedies for the prevention of poor 
periodontal condition and mothers who required 
prophylaxis treatment for their periodontal condition 
were invited at the Department of Oral Health 
Sciences for scaling and periodontal treatment. 

Sample selection 
Prior to periodonta l examination, 

demographic characteristics of the subjects such as 
age, educational, socio-economic status, data about 
previous and current pregnancies, habits and drug 
history were obtained from the women's antenatal 
record and was transferred on to a semi-structured 
performa for ana lysis. 

· The study included only those registered 
pregnant women who aged ranging from 18-35 
years, with ten or more years of formal education 
and those belonging to a socio-economic status of at 
least above poverty line (Rs. 750/ month/person). 
Women with a history of less than five numbers of 
pregnancies were included. Moreover, only those 
who had at least two teeth present in at least each 
four of the six sextants, with no active local 
infection (other than periodontal infection) for the 
past 6 months and who had not undergone any 
periodontal therapy (such as scaling and root 
planning) during pregnancy were considered for 
being study sample. 

The present investigation excluded all those 
subj ects who were smokers and alcoholics, women 
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having anemia, hypertension, diabetes mellitus/ 
gestational diabetes, hemorrhage, pre-eclampsia, 
urinary-tract infection, chronic liver disease and 
chronic renal failure. Moreover, those who were 
drug abused, had psychiatric illness requiring 
treatment, with auto-immune disorders, patients on 
immune modulating agent (steroids), under any 
antibiotic treatment for the past 6 months and those 
who refused to participate were also excluded from 
the study. 

Measurement of periodontal status 
Periodontal examination was assessed by 

using CPITN once, irrespective of gestational term. 
The status was recorded using mouth mirror and the 
CPJTN-E probe (probe35) il'I the presence of 
suffic ient room light. According to this index, 
dentition is divided into 6 parts (sextants) for the 
assessment of CPITN scores. Number of sextant 
was recorded only if there were 2 or more teeth 
present. When only one tooth was present in a 
sextant, it was included in the adjacent sextant. An 
appropriate highest score for each sextant was 
recorded in a "box chart" in the Performa. As soon 
as the highest scored criterion was determined, there 
was no need to examine for the presence of lower 
score criteria. 

Following CPITN criteria was used to record 
scores. 
Score 0: No signs of disease= 
Score I: Bleeding observed during and after probing 
Score 2: Calculus or other plaque retentive factors 

such as ill-fitting crowns or poorly adapted 
restorations either seen or felt during probing. 

Score 3: Pathological pocket of 4-Smm present 
(when gingival margin is on the black area of 
probe). 

Score 4: Pathological pocket of 6mm or more 
present (black area of CPITN not visible) 

Periodontal examination was performed by a 
single examiner to avoid inter-examiner bias. The 
examiner was pre-calibrated (kappa > 88%) and 
trai ned for the periodontal examination using 
CPITN, which was standardized with the 
Department of Oral Health Sciences, Shaikh Zayed 
Medical Complex. Intra examiner reliability was 
calculated thrice during the study, which was 

calculated to have a kappa of> 90% each time. 
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The data were entered into a personal 
computer using the Statistical Package for Social 
Science (SPSS) software version 11.0. Descriptive 
statistics including mean, standard deviations and 
frequency distributions were performed. The level 
of significance for Exact Chi-square test was set at 
p<0.05 with confidence interval 95%. 

RESULTS 

Table 1 shows the maternal characteristics of 
all the subjects recruited for the study. According to 
the result, subjects' age ranged from 18-35 years, 
where majority of subjects were of age 25 years 
(13%). These subjects had a minimum ten years and 
a maximum sixteen years of formal education. 
Majority of mothers (36%) had a formal education 
of 12 years (Intermediate level). Socio-economic 
status of the whole study sample was observed to be 
middle with an average earning of Rs.12,000/
month for approximately 6 fam ily members. The 
highest income recorded was Rs. 20, 000/ month/ 2 
person and the lowest income recorded was Rs. 
4,000/ month/ 4 person. However, this fulfilled the 
study criteria (above poverty line). 

Table 1: Characteristics of the Study Population (n=325) 

Variables 

Maternal age (Years) 
Maternal education (Years) 
Monthly income (Rupees) 
No. of Family members (n) 
Pre-pregnancy BMI (kg/m2

) 

Pregnancy weight gain (kg) 
Total no. of pregnancies (n) 
Total no. of deliveries (n) 
Gestational period at periodontal 
examination (weeks) 

Mean± SD 

26.59 ± 3.86 
13 .1±2 

12456.1±13789.8 
6.2 ± 3.4 
26.3 ± 4.7 
7.8 ± 1.3 
2.3 ± 1.3 
I ± I. I 

38.02 ± 1.95 

According to the IOTF (International Obesity 
Task Force) classification 13 women having BMI at 
the time of conception ranging from 25-29.9 kg/m2 

arc classified as Class I over weight. It can be seen 
in Table 1 that the mean pre-pregnancy BMI of this 
study sample falls into the category of Class I over 
weight with a pregnancy weight gain ranging from 



A. Qureshi et al. 

7-8kg. Majority of the subjects (40%) had a normal 
pre-pregnancy BM! ranging from 18.5-24.9 kg/m2 

Moreover the subj ects had experienced less 
than 5 pregnancies and less than 5 del iverics. 

· · -,nd Majority of mothers (40%) were expcncncmg ..... 
pregnancy out of which 82% were delivering 151 live 
bi1th. At the time of periodontal examination 
gestational period was a lso recorded~ its mean value 
is shown in Table J. 

Figure 1 presents the level of periodontal 
health of this study population, accord ing to which, 
majority o f study population was observed to have a 
CPITN score of 2 (presence of calculus). A lthough 
CPITN score= 4 (pockets of> 6mm) was observed 
to be less prevalent (18 %) than CPITN scores= 2, 
but the presence of combined shallow and deep 
periodontal pockets (scores 3 and 4) were more 
prevalent (37.6%) even more than presence of 
calculus (26.4%) i.e., CPITN= 2 . Only 
approximately 17 % of the population had healthy 
periodontal status and almost 19% had bleeding 
gums (C PITN= l ). However, statistically the 
prevalence of CPITN scores with different level of 
periodontal status remained constant through out 
(p>0 .05). 

30%. ;' 

Fig. 1: Prevalence of periodonta l status <luring pregnancy 

Counting the mean number of sextants with 
disease gives clearer indication of periodontal 
disease severity and the amount of treatment 
required. Table 2 enumerates the mean number of 
sextants with CPITN score. This table shows that 
only half a sextant is involved with shallow and 
deeper periodontal pockets and almost 3 sextants 
with healthy periodontal status. 

Table 2: Mean Sextants 5f Ute stad~- population with 
periodontal condilio:a.. 
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Periodonta l Variables 

Healthy 
Bleeding 
Calculus 
Pocket 4 -5mm 
Pod.et >6mm 

p > 0.05 

:'I lean± SD 

2.9 1 ± 2.39 
1.05 ± 1.44 
1. 19 J: l.33 
0.63 ± l .08 
0.16±1. 11 

Table 3: Mean CPITN score related to demographic 
variab les. 

Variables 

Age group (years) 
18-21 
22-25 
26-29 
30-35 

Ed ucation (years) 
< 12 
> 12 

Bl\11 at conception (kg/m2
) 

< 18.5 (under weight) 
18.5-24.9 (normal) 
25-29.9 (Class l Over we ight) 
30-34.9 (Class II Over weight) 
35-39.9 (Class II a Over weight) 
> 40 (Class Ill Obese) 

l\lonthly income (Rs. I month) 
< 5.000 
5000-10,000 
> 5,000 

Gestationa l term at 
periodontal examination 
(weeks) 
27-30 
31 -34 
35-37 
38-41 

CPITN score p-valuc 
l\lear ±SD 

2.07 ± 1.36 0.8 

1.99 ± 1.29 
2.17 ± l.35 
1.87 ± 1.40 

2.12 ± l.33 
1.95 ± l.35 

2.00 ± 1.07 
2.03 ± 1.33 
1.93 ± 1.38 
2.16 ± 1.27 
2.21 ± 1.53 
2.67 ± 2.3 1 

2.10 ± 1.40 
2.08 ± 1.28 
1.93 ± 1.43 

2.25 ± l.26 
2.07 ± 1.64 
1.85 ± 1.49 
2.05 ± 1.30 

0.7 

0.4 

0.3 

0.5 

Comparing CPITN scores w ith the women' 
age; educational status, socio-economic status, 
nutritional status and the gestational period on the 
day of periodontal examination it may be observed 
(Table 3) that no significant change is observed in 
the level of CPITN score with the change in 
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women' demographic characteristics. There were 
also no changes observed (p=O.S) on periodontal 
condition of the women examined at different 
gestational periods. Figure 2 represents this 
unchanged trend. 

2 

CPITN Score 

3 

Fig. 2: Trend of CPITN with gestational age 

DISCUSSION 

4 

No study has been conducted to assess 
periodontal condition of women during pregnancy 
in Pakistan. Even the National Oral Pathfinder 
Survey of Pakistan (NOPS), does not mention the 
prevalence of periodontal health status of this 
vulnerable group of our country. This paper presents 
the results of a cross-sectional study to assess 
periodontal status of women during pregnancy. 

In the presence of rigorous selection criteria, 
it was contemplated that the subjects recruited for 
the study may have a better periodontal status. 
However, even after excluding all other 
confounding factors responsible for periodontal 
disease (such as systemic conditions and diseases 

' smoking, steroids, anemia, old age, lower socio-
economic, nutritional and educational status), it was 
observed that only approximately 17% of the study 
population had healthy gums (CPITN= O); others 
either had CPITN= I (19%), CPITN:: 2 (26%) or 
had CPITN= 3 and 4 (periodontal pockets) of 
approxima:ely 38%, out of which 18% were found 
to have deep periodontal pockets of > 6mm. 
According to · CP~, bleeding gums (score 1) is 
the sign of _ - znd t11e presence of calculus 
(score 2) · ~ntal disease of a moderate 
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level. 
Hormonal changes during pregnancy are 

believed to predispose women to gingivitis, mainiy 
because of the effect of estrogen, the gums become 
inflamed, edematous, and sensitive, with a tendency 
to bleed easily, and existing gingivitis may worsen 
considerably during pregnancy if the plaque is not 
removed 5

· 
6

. Studies have indicated that periodontal 
pocket depths increase significantly during 
pregnancy and decrease at the end of pregnancy or 
after parturition, suggesting that periodontal 
progression is observed during pregnancy at its 
every stage. On the other hand, a few studies have 
demonstrated no serious gingival changes during 
pregnancy 14

• 
15

• 

The main draw back of cross-sectional 
studies is that they cannot establish the line order of 
the risk factor and complications i.e., in the case of 
present study, whetl1er the true periodontal infection 
is present during pregnancy. Although, it has been 
reviewed that increased poor periodontal experience 
in pregnant women usually begins in the second or 
third month of their pregnancy, which increases in 
severity through the eighth month and begins to 
decrease in the ninth month, no attempt was made in 
this study to observe periodontal status progression 
with respect to pregnancy gestational terms. Most o f 
the women were examined for their periodontal 
status at the time of delivery. The bias of not being 
able to measure the progression of periodontal 
disease are negligible or at least decreased in 
prospective studies in which the examinations are 
performed periodically from the onset of disease till 
the time just before delivery. · 

However, it has been reviewed that 
periodontal disease progresses in episodes of 
exacerbation and remission and termed this the 
"burst hypothesis". Such a progression may 
actually have a more continuous rather than episodic 
pattern 16

• Periodontal disease progression can be 
considered a continuous process that undergoes 
periods of exacerbation. Therefore, both the 
continuous and episodic hypotheses of disease 
progression have merit. 

As observed in Figure 1, level of periodontal 
condition amongst the study population is 
comparable to that observed in National Oral Health 
Pathfinder Survey of Pakistan (NOPS), which was 
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also found to be at a moderate level 1
• Although, the 

pathfinder did not include pregnant women of the 
present study age group, comparing the results of 
present study with the results of pathfinder it was 
observed that there was no variation in the mean 
level of pregnancy related periodontal status and 
mean periodontal status of normal population of 
Pakistan. 

Although the mean highest score observed in 
the present study is CPITN=2 (presence of 
calculus), it may be noticed in Figure 1 that 
presence of CPITN=3 and 4 is approximately 20% 
and 18% respectively. Thus a high level of 
periodontal debil itat ion is observed to be more 
prevalent as compared to the level of healthy 
periodontal status in the present study. However, on 
the positi ve side, a mean of almost 3 sextants with 
healthy status are observed (Table 2) and only one 
sextant each is observed to have signs of bleed ing, 
calculus and periodontal pocketing of > 4mm. This 
suggests, that although the prevalence of diseased 
periodontal status is more during pregnancy, it may 
not be severe enough to cause any systemic effects. 
Further investigations are suggested to observe any 
adverse effects of periodontal disease during 
pregnancy on its systemic or delivery outcomes. 

It has been reported that periodontal tissue 
changes during pregnancy including hyperaemia, 
oedema and marked tendency towards bleeding 
increase gradually until the 36th week of 
gestation5

• 
6

·
17

• However, the present study did not 
observe any significant difference in the periodontal 
status of women examined at < 36 weeks of 
gestation and those examined at > 36 weeks of 
gestation (Table 3). Figure 2 shows that trend 
remains unchanged related to the gestational weeks 
at the time of periodontal examination. 

There were also no changes in the periodontal 
status observed with respect to the maternal age, 
socio-economic (monthly income), nutritional 
(BM!) and educational status of the study 
population. Over all the level of periodontal status 
remained moderate in the entire study population, 
indicated by presence of calculus, regardless of their 
demographic status and the gestational term at the 
t ime of examination. However upon a closer 
scruitinization (Table 3), although not s ignificant, 
with the increase in ed ucational and socio-economic 

status there is a s light reduction in the mean CPITN 
score observed. 

. It may be noticed that the present study 
included only women with a formal education of 
more than ten years and socio-economic status of 
above poverty line. Hence, a higher level of 
periodontal debil itation may be anticipated in 
population with lesser educational and socio
economic level and vice versa. Studies have 
suggested that poor periodontal condition during 
pregnancy may be attributed to low socio-economic 
status, inaccessibi lity to dental cl inics, and 
unawareness of oral hygiene 18

• 
19

• Lower levels of 
education are also significantly observed to be 
associated with poor gingival and periodontal 
health. This inverse relationship is possibly the 
result of poor or lower awareness of the importance 
of oral hygiene during pregnancy 20

• However, 
further research is suggested in this area. 

CONCLUSION 

In summary, it is suggested that the level of 
periodontal condition of women during pregnancy 
remain constant and moderately deb ilitated. 
However, although not severely involved, it is still 
evident that women during pregnancy with shallow 
and deeper periodontal pockets combined are more 
prevalent in this population. Thus, there is a need 
for special oral health programs for th is group. For 
an over all moderate level of periodontal status, it is 
suggested that women must be encouraged to keep 
the ir oral hygiene and only in severe cases, such as 
periodontal pocketing, they may be targeted towards 
appropriate treatment such as scaling and root 
plan ing. Instruction regarding oral health should 
include teaching the pregnant women about 
expected physiologic changes in the mouth and 
interventions to prevent and relieve these 
discomforts. For example, instructing them for 
regular brushing and flossing. Moreover, it is 
known that children' oral health status and practices 
reflect those of their mothers'. If the future mothers 
of our society are healthy, their newborns will grow 
up into healthy children after al l. 
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