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Introduction 

Oral health is an important predictor of general health, well-

being and quality of life which involves a variety of diseases and 

conditions that include dental caries, periodontal (gum) disease, 

tooth loss, oral cancer, and other less prevalent oral diseases (1). One 

of the most serious oral health issues is dental caries. Dental caries is 

a biofilm-induced disease, caused by interactions between bacteria, 

host factors, and food (sugars), all of which influence the dynamic 

production of biofilms on tooth surfaces (2). It results in localized 

chemical breakdown of a tooth surface as a result of metabolic 

activity in microbial aggregates (dental plaque) (3). According to the 
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 Background: Oral health is a mirror of general health. During pregnancy, oral health is 

affected by changes in saliva and oral hygiene measures which may lead to more dental caries.  

Objective: Assess oral health status in relation to salivary antimicrobial peptides in pregnant 

women.  

Subjects and Method: This cross sectional study was carried out in different primary health 

care centers in Rusafa sectors/ Baghdad city. The total sample included was 80 women (their  

age range from 21-30). The study group consisted of 40 pregnant women: half of them were 

in the first trimester and  others were in third trimester, while the control group included 40 

non-pregnant married females. Dental Plaque was recorded according to simplified oral 

hygiene index. Dental caries were diagnosed by using WHO (2013) criteria. Unstimulated 

salivary samples were collected. Chemical analysis of salivary samples was performed for the 

detection of human β-Defensin 2.  

Results: The current study revealed that dental caries experiences (decayed surfaces(DS), 

missed surfaces (MS) and decayed, missing, filled surfaces(DMFS)) were higher among 

pregnant than non-pregnant females especially in the third trimester, add percentage with no 

significant differences, while filled surfaces (FS) were higher in the control group with also no 

significant difference. Regarding plaque index, results revealed that pregnant women had 

higher plaque index than non-pregnant women, with significant higher per-centage (53.3%) in 

the third trimester, P value = 0.027. The salivary human β-Defensin 2 was higher among the 

pregnant group in the third trimester with statistically no significant difference.  

Conclusion: More plaque accumulation during pregnancy may explain the higher preva-lence 

of dental caries as the dental plaque considered to be the chief contributing factor in dental 

caries.  
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World Health Organization (WHO), over 2.4 billion individuals 

worldwide suffered from dental caries (4). However, caries onset 

and activity are complex. Dental plaque is considered to be the 

primary causative factor of dental caries. It is an oral microbial 

biofilm that is found on exposed tooth surfaces in the mouth (5). The 

levels of oral microorgansim in dental plaque and saliva, such as 

mutans streptococci, could be predicting for both caries activity and 

the transmission risk of the mutans streptococci which is an 

important etiological factor of caries (6). 

Saliva, on the other hand, is a primary modifying factor (7), as it 

contains proteins and peptides for the protection and maintenance of 

oral health dynamics (8,9). Salivary human β-Defensin 2 is a 

powerful antimicrobial peptide formed by epithelial cells that plays a 

chief role in establishing an native immune response against bacteria 

and plays a few roles in maintaining a balance between health and 

disease (10). β-Defensin 2 is effective against a diverse range is 

effective against a diverse range of bacteria, including Gram-

positive, Gram-negative, and fungus, such as S. mutans, 

Lactobacillus acidophilus, Actinobacillus actinomycetemcomitans 

and Porphyromonas gingivalis (11).  

Pregnancy is a distinct stage in a woman's life. Many complex 

physiologic changes occur during pregnancy, which might have an 

unfavorable effect on oral health (12). Oral health is affected by 

many systemic conditions. It is influenced by female steroid sex 

hormones during pregnancy (13). Pregnancy causes alterations in the 

salivary flow rate, pH of saliva, and biochemical composition (14). 

Accompanied by changes in food and oral cleanliness practices, 

which lead to an rise in dental caries (15). 

The aim of current study was to assess oral health status in 

relation to salivary antimicrobial peptide in pregnant women. 

 

Subjects and Methods  

This study was carried out in different primary health care 

centers in Rusafa sectors/ Baghdad city and during the period from 

the beginning of March,2022 till mid of May. The protocol of the 

study had been approved by ethical committee (No. 487, 19/ 1/ 

2022). The total sample included was 80 women (females with an 

age range from 21-30). The whole sample involved was 80 females 

(ranging in age from 21 to 30 years). Forty pregnant women made 

up the study group, 20 of whom were in the first trimester and 20 in 

the third, while 40 married women who were not pregnant made up 

the control group. This study con-ducted on healthy looking, non-

smoker and non-medicated women to avoid any confounding factors 

re-sulting from disease or its medicament which impact the accuracy 

of the results. So exclusion criteria were any women had systemic 

disease, take medication or smoker. 

The collection of unstimulated whole saliva had been accomplished 

under resting situations in the morning (around 9 to 11 am) by 

spitting passively for 5 min into saliva collecting tubes (16). After 

saliva collection, salivary samples were centrifuged for 15 minutes 

at 3000 rpm and kept at -20 °C until conduct assessment. Salivary 

samples were then taken to the lab for a biochemical evaluation. 

Concentration of salivary human  β-Defensin 2 was measured using 

ELISA kit. The simplified oral hygiene index stated by Greene and 

Vermillion was used to record dental plaque (17). Dental caries were 

recorded by using Decay, Missing and Filled index (DMF) 

according to the criteria of WHO (18). 

     Analysis, interpretation, and presentation of the data were done 

using Statistical Package for social Science (SPSS version -22, 

Chicago, Illionis, USA). Results were presented as mean, standard 

error and the significance level was set at p<0.05. Pearson's 

correlation coefficient (r) was used to evaluate and compare 

correlations among groups. 

Results  

Table 1 shows the mean values and standard errors of caries 

experience. Results showed that control group had higher filled 

surfaces than other two trimesters groups while in other caries 

experiences com-ponents (DS, MS, DMFS), the 3rd trimester group 

had higher values than the other groups with no signifi-cant findings. 

 

Table 1: Descriptive and statistical test of caries experience among 

groups  

Control 

Variables Mean ±SE Mean ±SE F P-value 

DS 2.274 7.9 1.222     0.301^ 

0.663 0.518^ 

MS 1.471 5.5 2.631 0.014     

0.986^ 

FS 0.578 1.4 0.363 2.857     

0.064^ 

DMFS 2.82  19.6 2.947 

^=not significant at p>0.05 

DS=Decayed surfaces; MS=Missed surfaces; FS=Filled surfaces; 

DMFS=Decayed, missing, filled surfaces 

 

Table 2 presents the mean values of plaque index (PlI) among 

groups and showed that it was higher in the 1st trimester than other 

two groups and lower in control group with significant difference 

among groups. 

 

Table 2: Descriptive and statistical test of PlI among groups 

 Control 1st 3rd   

Variables Mean ±SE Mean ±SE Mean ±SE F P-value 

PlI 0.445 
0.05

2 
0.701 

0.07

5 
0.534 

0.07

8 
3.849 0.027* 

*=significant at p<0.05 

PlI=plaque index 

 

Table 3 shows that the mean value of salivary β-Defensin 2 was 

lowest in first trimester followed by control while it was highest in 

the third trimester but with no significant difference. 

 

Table 3:  Descriptive and statistical test of hBD-2 among groups 

      
 

1st 3rd 
  

Variables Mean ±SE Mean ±SE Mean ±SE F P-value 

HBD-2 0.832 0.04 0.78 0.052 0.885 0.052 0.997 0.375^ 

^=not significant at p>0.05 
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Table 4 illustrates the relation of dental caries parameters with 

PlI among groups. Results revealed that there was a positive weak 

not significant correlation between PlI and caries experience in the 

control group while in the 1st trimester PlI had a strong positive with 

DS and DMFS. In the 3rd trimester, there was a positive strong 

correlation between PlI with DS and positive weak significance with 

DMFS. 

 

Table 4: Correlation between caries experience by surfaces and teeth with PlI 

among groups 

PlI 

Groups          Control 1st 3rd 

Variables      r p r p r p 

DS 0.215 0.183 0.671 0.001* 0.684 0.001* 

MS 0.063 0.698 0.269 0.252 0.052 0.829 

FS 0.283 0.077 0.215 0.363 0.242 0.303 

DMFS 0.148 0.361 0.569 0.009* 0.449 0.047* 

*=significant at p<0.05 

 

Table 5 demonstrates correlation between caries experience by 

surfaces and teeth with β-Defensin 2 among groups. There were 

either positive or negative weak not significant correlations between 

β-Defensin 2 and caries experience by teeth and surfaces except for 

MT, MS ,DMFS with hDB-2 in the 3rd trimester. The result of MT 

and MS with hDB-2 was a strong negative significant correlation. A 

negative weak significant correlation between DMFS and hDB-2 

was recorded. 

 

Table 5: Correlation between caries experience with hDB-2 among groups 

HDB-2 

Groups         Control             2nd 3rd    

Variables      r p  r p  r      p 

DS -0.002 0.99 0.183 0.439 0.01 0.967 

MS -0.02 0.902 0.049 0.839 -0.544  0.013* 

FS -0.052 0.752 -0.299 0.2 0.286 0.222 

DMFS     -0.023 0.889 0.091 0.701 -0.444 0.049* 

*=significant at p<0.05 

 

Discussion  

 During pregnancy, a variety of localized effects impacting the 

oral cavity were also observed. The effects of pregnancy on the hard 

and soft tissues of the mouth cavity had been well established (19). 

Dental caries is a common oral health condition in pregnancy 

because pregnant women are more prone to caries than non-pregnant 

women (15). The same results found in the current study which 

revealed that dental caries experience (DS, MS and DMFS) was 

higher among pregnant than non-pregnant women (especially in the 

third trimester) with non-significant differences. This is probably 

due to alteration in salivary physiochem-ical properties, and 

biochemical content, as well as variances in dietary and dental 

hygiene practices (20). In addition it has been reported that the 

number of certain salivary cariogenic microorganism such as 

streptococcus mutans increases as pregnancy progresses which is 

connected to a higher incidence of caries in third trimester (21). This 

accounted for the greater prevalence of dental caries in third 

trimester in present study. Additionally, there are some 

psychological changes that take place during pregnancy, including 

mood swings and worry for the unborn child in the third trimester 

that will influence how pregnant wom-en behave with regard to 

dental hygiene (22). The results of the present study were consistent 

with the other studies (23,24). Opposite results reported higher caries 

prevalence during the 2nd trimester with significant differences 

(25,26). Regarding FS, control group was higher than pregnant 

groups with significant differ-ences. This finding was in line with 

Amin and Shetty (2014) study (27). This is due to the fact that the 

atti-tude of non-pregnant women is better than the pregnant women 

about the treatment of carious teeth, oral hygiene measures and 

attending dental services. In the present study, plaque index was 

significantly high-er among pregnant than non-pregnant women 

among all groups. According to trimester, the current study indicated 

that dental plaque was highest in the first trimester, which is 

consistent with the findings of Al-Zaidi (2007) (25), while other 

Iraqi studies found highest values in the third trimester (28,29). This 

could be explained by the fact that pregnancy is a stressful state (30) 

that is accompanied with multiple physio-logical and psychological 

events that lead to higher self-neglect (31). A positive correlations of 

plaque with DS and DMFS in first and third trimesters were 

recorded in this study, as dental caries is a bio-film-associated 

disease (32). 

        Human β-Defensin 2 is a powerful antimicrobial peptide tends 

to be up-regulated by a variety of inflammatory stimuli including 

bacteria, bacterial products, and inflammatory cytokines (33). 

During pregnancy, human β-Defensin 2 levels in saliva relate to the 

exaggerated inflammatory response (34). In the current study, the 

salivary concentration of β-Defensin 2 found to be highest in third 

trimester with no sig-nificant difference. An increased in β-Defensin 

2 may be attributed to higher prevalence of dental caries in third 

trimester. As streptococcus mutans is main bacteria that causes 

dental caries, a tendency in the rise of β-Defensin 2level along with 

the increase in the overall content of bacteria from the mutans 

streptococci group was noticed (35). This immune response plays 

important role to protect the tooth structure from car-ies (36) this 

fact is supported by the result of present study in which positive 

correlation was found between DS and β-Defensin 2. A study of 

Barrera et al. (37) reported positive significant correlation between 

dental caries and β-Defensin 2 and concluded that high salivary 

levels and expression of β-Defensin 2 may repre-sent a biological 

response of  oral  tissue  to  caries. While Al-Ali et al. (38) revealed 

a significant nega-tive correlation between β-Defensin 2 with caries 

experience. A strong negative significant correlation be-tween MS 

with β-Defensin 2 in the 3rd trimester was recorded in this study, as 

more teeth lose in the third trimester may reduce antigenic 

stimulation and subsequently β-Defensin 2 production. Since the 

secretion of β-Defensin 2 from epithelial cells is dependent on 

infectious or inflammatory stimuli (39). This con-sistent with 

Ribeiro et al.(40), who found decreased in β-Defensin 2 that 

correlated with lower average number of teeth.  

 

Conclusion   

 Prevalence of dental caries was the highest among pregnant 

group compared to control group. This could be due to poor oral 

hygiene status (more plaque buildup) along with alteration in 

salivary parameters which leads to increase prevalence of dental 

caries during pregnancy. The salivary concentration of β-Defensin 2 
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found to be highest in third trimester, this may explain as immune 

response to increased dental caries in third trimester. 

 The main limitations of the study were small sample size that 

affects the significances of the results and generalization. 

Additionally, due to the cross-sectional design, it was not possible to 

analyze the dynamics changes in pregnant women's dental health 

from first to third trimesters. 
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