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Abstract
Introduction: Dental caries and periodontal diseases are affected by many factors that influences their severity or progression. 
There is a strong correlation between hormonal changes during pregnancy and women's health including oral health.

Aim: This study was conducted to evaluate the impact of pregnancy on dental caries prevalence, periodontal conditions and salivary 
pH.

Material and Method: Cross sectional study was conducted including (223) pregnant and non-pregnant women of an age 18 - 
40 years attending to primary health care centers and Maternity and Children Hospital (MCH) in Makkah city. Data was collected 
through two ways: self-administrated questionnaire and clinical assessment to measure three oral parameters using DMFT index 
(Organization, 1997), Periodontal Disease Index (Ramfjord, 1967) and saliva pH.

Result: Statistically significant difference (p = 0.03) was detected between pregnant and non-pregnant women regarding the de-
cayed components of DMFT index, with mean value (3.910 and 3.185 respectively). On the other hand, salivary pH was more alkaline 
among non-pregnant than pregnant women with statistically significant (p = 0.000). Regarding periodontal statues both groups 
showed nearly similar results with no significant difference. However, when comparing between the pregnancy trimesters we found 
development of deep pockets (> 6 mm) in the second and third trimesters.

Conclusion: The results show higher caries prevalence with low salivary pH among pregnant women than non-pregnant. Develop-
ment of deep pockets among pregnant women specially in the last trimesters of pregnancy.
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Introduction

Pregnancy causes a variety of generalized changes in a woman’s body due to the progressive cycle of hormonal influences. It makes 
women more susceptible to different oral diseases and infections such as, dental caries and periodontal diseases [1].

The high level of dental caries among pregnant women was reported by different studies; a study was conducted in Baghdad showed 
high significant differences in dental caries parameters (DMFS), (DS) in pregnant than non-pregnant women [2]. In addition, according 
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to periods of pregnancy, the third trimester and after delivery were the higher periods of dental caries prevalence [3]. On the other hand, 
another study showed no significant correlation between the gestational stages and DMFT scores; however, a significant association 
between the number of deliveries and their high DMFT scores was reported [4].

Many researchers investigated factors contributing with pregnancy that influence the incidence of dental caries; such as age, dental 
visit, educational level and mothers belief about dental care, which explain about 25% of the variation in the DMFT score between 
pregnant and non-pregnant women [5,6].

In assessing the role of saliva on dental caries development among pregnant women, a study reported an inverse relation between 
DMFT scores and salivary pH for both pregnant and non-pregnant women. Furthermore, the results displayed that the correlation was 
more significant in pregnant women. However, there was no association between salivary flow rate and DMFT index in both groups [7].

It is well known that steroid hormones increase during pregnancy, which may affect salivary pH and alternate the immune system 
response leading to gingival inflammation [8]. A negative correlation between salivary pH and gestational stages was also reported [3,9]. 
Women in their third trimester and after delivery have higher significant difference in levels of salivary pH than those in their first and 
second trimester. Moreover, pregnant women had significantly low salivary flow rate and pH when compared to after delivery [10].

The relation between periodontal health and pregnancy was found as there was increase in the incidence of Porphyromonas gingivalis 
and Aggregatibacter actinomycetemcomitans, during the first and second trimesters [11]. Recently, two studies displayed the severity of 
gingival and periodontal diseases as gingival response to the same amount of plaque was more severe in pregnant than non-pregnant 
women; however, this response is usually due to hormonal changes during pregnancy and will return to its normal condition after delivery 
[12,13]. Whereas, another study found that deep pocket does not return after delivery to the condition it was before pregnancy [14].

This study was conducted to assess the correlation between oral health and pregnancy by evaluation different parameters using DMFT 
index [15], Periodontal Disease Index [16] and saliva pH; which was held in Makkah city targeting specific group to establish database.

Materials and Methods

Study design

Cross sectional study was carried out using a self-administered questionnaire to assess oral health related factors among pregnant and 
non-pregnant women.

Study population

Total of (223) pregnant and non-pregnant women of age 18 - 40 years attending primary health care centers and Maternity and Children 
Hospital (MCH) in Makkah city were included. Participants with the following criteria will be excluded from the study: contributory 
medical history, smokers, history of antibiotic or drug therapy, non-pregnant women who take contraceptive pills, lactating women (at 
least one year), participant who received dental prophylaxis during the past 6 months before the study.

Sample size

Sample size measured by ClinCalc program (http://clincalc.com/Stats/SampleSize.aspx) the program was fed with power of 80, 
two-sided confidant level 95%, the incidence of known population was 65% and the expected incidence of study group was 85%. After 
calculation the sample size was (38) for pregnant group which will increase to (50) participants to avoid non-response. Regarding non 
pregnant women the calculated sample size was (170).
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Sampling technique

Multi-stage random sampling technique was used. There are five regions in Makkah city: East, West, South, North and Central. One 
primary health care center was selected randomly from each region then all pregnant and non-pregnant women attending to these 
centers were included.

Data collection tools

Data was collected through two ways: Self-administrated questionnaire and clinical assessment.

Questionnaire

After signing the informed consent, a self-administrated questionnaire was answered by participant, it was made up of three sections: 
demographic data part including (Age, pregnancy status, month of pregnancy), and the second part inspect the oral hygiene measures 
including (use of tooth brush, frequency of brushing and dental visits) and the dietary screening part including (frequency of eating sugar 
between meals, chew regular (non-sugar-free), gum, drink milk and eat cheese).

Clinical assessment

Oral examination was conducted by five trained and calibrated examiners. One professor of periodontics and other of dental public 
health supervised the training and calibration process. The training procedure and data collection took one-month period.

Clinical examination was conducted for all participants in female’s waiting room on comfortable chair and good source of illumination. 
Dental caries was measured by DMFT index following the world health organization (WHO) criteria (WHO, 1997), using disposable 
mouth mirrors and sharp explorers. Periodontal diseases were measured by Periodontal Disease Index (Ramfjord, 1967) using Williams 
periodontal probes.

Stimulated salivary samples were collected from randomly selected participants in both groups; the participants were instructed to 
be fasted two hours after breakfast. They instructed to rinse thoroughly using distilled water to remove any food debris. The participants 
were then asked to chew a piece of paraffin wax for five minutes then spit out the saliva in a cup that had been collected over 30 seconds. 
High quality falcon 50 ml conical tubes were used for collection, immediately stored in cold media, then it transported to Umm Al Qura 
University lab for calibration. Salivary pH was measured using Jenway Model 3505 pH/mV/Temperature Meter.

Validity of clinical examination and questionnaire

The five examiners were trained and examined by professors of periodontal department and professor of dental public health with 
criteria of clinical assessment. The inter examiner and intra examiner consistency was calculated using Kappa test it was (95 and 90% 
respectively).

The study was piloted on 10% of the sample size to test for feasibility, validity and reliability of the questionnaire.

Ethical consideration

Ethical approval from Institutional Reviewing Board (IRB), Ministry of Health, Makkah region, permission approval from the primary 
care authorities and informed consent from all participants were obtained before starting the study.
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Statistical analysis

Data was collected and the tabulated then analyzed using SPSS version (21). The comparison between the group’s frequencies was 
performed using Chi square test. Independent t test was used to compare between the means values of pregnant and non-pregnant 
groups. p value of equal or less than 0.05 was considered significance.

Results

A cross sectional method was conducted in the period from January 2019 till February 2019, to determine the prevalence of dental 
caries and periodontal health among pregnant compared with non-pregnant women at Makkah city.

The total number of pregnant women was (N = 78) which represents 35% of the sample and the number of non-pregnant women was 
(N = 145) with a percent 65%. The age distribution was 41% from (25 - 34 years), 27.8% from (18 - 24 years), 23.8% from (35 - 44 years), 
5.8% (> 45 years) and 1.3% (< 18 years) (Figure 1).

Figure 1: The distribution of the study sample according to age and pregnancy status.

Table 1 and figure 2 showing caries experience expressed as mean and standard deviation among pregnant and non-pregnant women, 
the mean value of decayed (DT) component was higher in pregnant than non-pregnant women with statistical significant difference (p 
= 0.03). Regarding missed (MT) and filled (FT) components higher means were found among non-pregnant group with no statistical 
significant difference (p = 0.126, P = 0.376 respectively). Moreover, the total mean DMFT value was higher in non-pregnant group with no 
statistical significant difference (p = 0.589).
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Figure 1: The DMFT index components among pregnant and non-pregnant women.

Variables
Pregnant Non-Pregnant

t (p value)
Mean (SD) Mean (SD)

DT 3.910 (2.919) 3.158 (2.265) 2.130 (0.03)
MT 0.948 (1.484) 1.324 (1.862) 1.536 (0.126)
FT 3.064 (3.510) 3.537 (3.947) 0.888 (0.376)

Total DMFT 8.346 (4.404) 8.731 (5.380) 0.542 (0.589)

Table 1: Caries experience (mean ± SD) among pregnant and non-pregnant women. 
SD: Standard Deviation; t: Independent t Test; P value ≤ 0.05 Significant.

Table 2 showing the mean salivary pH and pocket depth among pregnant and non-pregnant women, the salivary pH was more alkaline 
in the non-pregnant (7.35) than pregnant group (6.927) with statistical significant difference (p = 0.000). The mean pocket depth showed 
nearly the same mean between pregnant and non-pregnant with no significant difference between them (p = 0.33).

Variables
Pregnant Non-Pregnant

t (p value)
Mean (SD) Mean (SD)

Salivary pH 6.927 (0.288) 7.350 (0.290) 5.626 (0.000)
Pocket depth 3.046 (0.77) 3.138 (0.608) 0.975 (0.330)

Table 2: Salivary pH and pocket depth (mean ± SD) among pregnant and non-pregnant. 
SD: Standard Deviation; t: independent t Test; P value ≤ 0.05 significant.

Figure 3 representing the periodontal conditions according to the pregnancy trimester among pregnant women. It shows that sever 
gingivitis was found in the three trimester groups with development of deep pocket (> 6 mm) in both second and third trimester groups.
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Figure 3: The prevalence of periodontal conditions among pregnant group regarding their pregnant trimester.

In respect to oral hygiene measures and dietary habits (Table 3) showing the most prominent measure, the use of additional fluoride 
product which was higher among non-pregnant (24.8%) than pregnant (12.8%) with significant difference (P = 0.03) between them. 
However, the prevalence of tooth brush usage with fluoridated tooth paste was (98.7%, 98.6%) which was nearly equal percentages 
between pregnant and non-pregnant women. The prevalence of dental floss usage was higher among pregnant group with no significant 
difference (p = 0.141). Regarding the dental visits prevalence, was higher in non-pregnant group (88.3%) than pregnant (85.9%) with no 
significant difference (p = 0.676). The regular dental visit every 3-6 months or annually was higher in pregnant group (23.1%) than non-
pregnant group (17.9%), however visiting the dentist in case of pain was higher in non-pregnant group (75.2%) than pregnant (66.7%) 
with no significant difference (p = 0.501).

Pregnant Non-pregnant
P value

% %
Use of tooth brush 0.952

Yes 98.7 98.6
No 1.3 1.4

Frequency of brushing
Not use tooth brush 1.3 0.7 0.572

Once 21.8 23.4
Twice 64.1 56.6

Three times 12.8 19.3
Use of fluoridated paste

Yes 98.7 98.6 0.952
No 1.3 1.4

Use of fluoride products
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Yes 12.8 24.8 0.03
No 87.2 75.2

Use of dental floss
Yes 29.5 20.7 0.141
No 70.5 79.3

Dental visit
Yes 85.9 88.3 0.676
No 14.1 11.7

Frequency of dental visits
Never 10.3 6.9 0.501

3 - 6 months 10.3 6.2
Every 12 month 12.8 11.7

With pain 66.7 75.2
Frequency of eating sugar between meals

Always 21.8 23.4 0.324
Usually 60.3 49.7
Rarely 17.9 25.5
Never .0 1.4

Table 3: The prevalence of oral hygiene measures and different dietary habits among  
pregnant and non-pregnant. P value ≤ 0.05 significant.

As regarding the Frequency of eating sugar between meals the prevalence were (21.8% and 23.4%) among pregnant and non-pregnant 
respectively. the frequency of always eating sugar was higher among pregnant (60.3%) compared with (49.7%) among non-pregnant, the 
total percentage was higher among pregnant group with no significant difference (p = 0.324).

Discussion

A cross sectional study was carried out in Makkah to determine prevalence and association between pregnancy and the three 
parameters of oral health as dental caries, periodontal disease and saliva pH.

The sample included a wide age range (from 18 - 40) to cover most of the pregnancy population as in Saudi population women attend 
to marry at young age, moreover, pregnancy in older women is not uncommon.

Regarding the periodontal condition, the present study showed non-significant difference in periodontal health between the pregnant 
and non-pregnant women. additionally, a study confirmed that pregnancy only affect gingival tissue and increase the inflammation and 
does not affect periodontal attachment levels [17]. On the other hand, a study on Japanese women have found an increase in the incidence 
of Porphyromonas gingivalis and Aggregatibacter actinomycetemcomitans, during pregnancy [11]. Other authors had suggested that 
gingival inflammation could be explained by hormonal changes during pregnancy that affect immune response to be more exaugurated to 
dental plaque. Although, it is a temporary effect that will return to normal level after delivery [12,13].

Many studies showed high prevalence of dental caries among pregnant women than non-pregnant [1,18]. Explained by the lower 
saliva pH in pregnant women than non-pregnant which significantly related to dental caries [7]. In the present study, the results showed 
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significant difference in the decay component between pregnant and non-pregnant women while non-significant difference in missed and 
filled components. Similar results were published previously with high significant differences in dental caries parameters in pregnant 
than non-pregnant women [2,6]. Moreover, dental caries relates with pregnancy trimesters as caries prevalence was shown to be 
gradually increasing throughout the three trimesters [19]. However, A study in U.S. have found no statistically significant difference in 
caries prevalence in pregnant and non-pregnant [20].

The increase of dental caries among pregnant women can be explained by the deterioration of oral hygiene measures and they tend to 
defer regular dental appointment until delivery, which reflect the high missing and filling components of non-pregnant group [21].

Regarding relation between salivary pH and pregnancy, the present study showed lower pH of saliva among pregnant women, this 
was confirmed by other studies that showed the same results [7,22]. Additionally, there was an inverse relation between saliva pH and 
pregnancy status as saliva pH decreased throughout pregnancy trimesters [9].

Conclusion

Pregnant women showed lower salivary pH with higher decayed (DT) component. Missed (MT) and filled (FT) components were found 
higher among non-pregnant group. The development of sever periodontitis was higher among pregnant women with development of 
deep pocket (> 6 mm) in both second and third trimester groups.

According to these results, it is recommend providing educational and preventive programs for pregnant women as it considered as 
target group with greatest risk for dental caries and periodontal disease.
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