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Background & aim: Periodontal diseases cause adverse obstetric outcomes in 
pregnancy. However, pregnant women generally avoid going to the dentist. This 
study was conducted to assess the reliability and validity of Periodontal Diseases 
Assessment Index (PEDIAP) in Pregnancy for Midwives in Turkish society. 
Methods: This is a validation study consisted of 111 pregnant women referred 
to antenatal clinic of a training hospital in western Turkey in 2017. Construct 
validity of the index was calculated by exploratory and confirmatory factor 
analyses (EFA, CFA), reliability by Cronbach's alpha coefficient, inter-applicant 
agreement with Kendal W coefficient and intraclass correlation coefficient (ICC) 
and factor structure with principal components analysis and Varimax rotation 
using SPSS for Windows 20.0 software.  
Results: Results showed that the index explained 33.94% of the total variance, and 
the factor loading values were between 0.47 and 0.68. Based on the CFA, fit indices 
were found to be χ2/sd = 1.6384, RMSEA = 0.0762, and CFI = 0.9795. The 
regression coefficients and t values were significant (t > 1.96). The index was found 
to have a positive correlation with (CPITN) scores (p < .001). The Cronbach alpha 
coefficient was calculated to be 0.774. It was found that the Kendal W coefficient 
ranged from 0.550-1 for each item, the ICC coefficient was 0.869, and correlation 
was significant (p < 0.001). The cut-off value of the index was specified as 3.5 
Conclusion: The results of this study show that the PEDIAP is a valid and reliable 
index for use in research and midwifery care. 
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Introduction
Periodontal disease is a common progressive 

disease characterized by inflammatory cell 
accumulation that affects teeth and the tissues 
surrounding the teeth (1). The main cause of 
periodontal diseases is microbial dental plaque. 
However, cases affecting inflammatory 
response, such as genetic susceptibility, 
environmental factors, and systemic diseases, 
play a significant role in the formation and 
exacerbation of the disease. One of the 
conditions in which the inflammatory response 
change is pregnancy. Therefore, pregnant 
women are at risk for periodontal diseases (1-
2).  

Hormonal, immunological, and vascular 
changes that occur during pregnancy negatively 
impact the teeth and gums (2-3). Estrogen 
hormone during pregnancy facilitates plaque 
adhesion on dental surfaces, disturbs the 
collagen mechanism, and reduces keratinization 
of the gums, weakening their epithelial barrier 
properties. Progesterone hormone increases 
prostaglandin (PGE1-PGE2) levels with a pro-
inflammatory effect in the gingival crevicular 
fluid. It disrupts the metabolism of fibroblasts in 
periodontal ligaments and reduces 
glycosaminoglycan synthesis. And it increases 
vascular permeability and makes the gingiva 
prone to bleeding. Moreover, progesterone 
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 increases the breakdown of tissue proteins by 
reducing plasminogen activator inhibitor type 2 
(PAI-2) in gingival tissue. Progesterone is also 
responsible for the reduction of cellular 
immunity (3-4). Subgingival microflora also 
changes during pregnancy. In oral flora, the 
proportion of anaerobic microorganisms to 
aerobic microorganisms increases. Certain 
periodontal pathogens such as Prevotella 
intermedia, Bacteriodes species and 
Campylobacter rectus increase. Especially, 
Prevotella species use hormones in the form of 
steroids as growth factors. These changes in 
microflora lead potentially to periodontal 
disease associated with an inflammatory 
response when accompanied by oral hygiene 
deficiency (2). Ehler et al. (2013) have 
investigated the gingival inflammation 
symptoms and enzyme activity in gingival 
crevicular fluid. They have reported that pocket 
depths, enzyme aMMP-8 values, and gingival 
inflammation increased in pregnant women 
compared to non-pregnant women, and 80% of 
the pregnant women and 40% of the non-
pregnant women had gingival inflammation (5). 

Periodontal diseases affect the fetus directly 
through the translocation of bacterial products 
or indirectly through the activation of maternal 
inflammatory mediators. Periodontal diseases 
can cause early pregnancy loss, abortion, 
preterm birth, low birth weight, and 
preeclampsia (1,6-11).  The research shows that 
periodontal disease may be an independent risk 
factor for prematurity and low birth weight 
(12). More incidence of attachment loss has 
been reported in the mothers of babies born 
with low birth weight. In the study of 
Offenbacher et al. (1998), mothers of infants 
with low birth weight had severe periodontal 
disease and higher levels of PGE2 and 
interleukin-1 beta (IL-1β) in the gingival 
crevicular fluid. Periodontal disease has been 
identified as a risk factor for low birth weight 
(13). Lopez et al. (2005) showed that low birth 
weight incidence rates decreased in pregnant 
women treated for periodontal disease (14). 
Vivares-Builes et al. (2018) have reported a 
relationship between clinical indicators of 
periodontal disease such as bleeding during 
probing, probing depth, loss of attachment, and 

negative neonatal outcomes (DDA, preterm 
birth, and preeclampsia) (15).  

These results point to the importance of 
protecting pregnant women from periodontal 
diseases and treating them in the early stages. 
However, pregnant women do not present to the 
dentist for reasons such as fear of harming the 
baby or thinking that people should not be 
treated while they are pregnant, even if they 
have gum problems (16-18). From this point of 
view, midwives need to evaluate women in 
terms of periodontal diseases during routine 
pregnancy checks. When offering pregnancy and 
maternity services, midwives should be able to 
assess, identify and appropriately approach all 
risks. Identification of pregnant women with 
periodontal problems by midwives and referral 
of them to dentists will be an important 
preventive service in the reduction of adverse 
obstetric consequences stemming from such 
diseases. This is because the most important 
component of studies aimed at controlling oral 
and dental health problems during pregnancy is 
to provide pregnant women with dentistry 
services (19). No index in the literature can be 
used by health professionals other than dentists 
to determine the presence of periodontal 
diseases. This study aims to develop a valid and 
reliable index for midwives to evaluate the 
presence of periodontal disease in pregnant 
women and to refer suspected to the dentist.  
This study was conducted to develop the 
“Periodontal Diseases during Pregnancy 
Assessment Index for Midwives” and to examine 
its psychometric properties in Turkish society. 

Materials and Methods 
This validation study was designed to assess 

the reliability and validity of the “Periodontal 
Diseases Assessment Index (PEDIAP) in 
Pregnancy for Midwives-”. This study was 
carried out in the antenatal clinic of a training 
and research hospital in western Turkey 
between March 1 and 30, 2017.In this study, the 
sample consisted of pregnant women who 
presented to the hospital due to routine 
pregnancy follow-ups and volunteered to 
participate in the study. Exploratory factor 
analysis was conducted with data obtained from 
55 pregnant women. The sample group to which 
confirmatory factor analysis and other statistical 
analyses were applied consisted of 111 
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pregnant women. For factor analysis to be 
effective, the sample size should be between 3 
and 10 times larger than the number of items in 
the scale. Because the index contained 5 items, a 
minimum of 100 survey forms had to be filled in. 
The purposive sampling method was used in 
this study to reach a sample representing the 
range of the measured feature in the study 
group. Pregnant women who smoked and 
refused to participate in the study were 
excluded from the study.  

The data of this study were collected using the 
draft form of the “PEDIAP” and the “Community 
Periodontal Index of Treatment Needs (CPITN).”  

Preparation of the Periodontal Diseases 
Assessment Index in Pregnancy forMidwives-
PEDIAP draft Form”: The index has been 
prepared in Turkish by the researcher. The 
properties of healthy gums were taken into 
consideration when forming the index items. In 
this respect, healthy gums should appear like 
orange peel, have a light pink color, have a 
regular gum line that wraps the teeth at the root 
heads and follows their contours, should not 
bleed during brushing or flossing, should be 
firm, and should appear hard (20,21). In line 
with these properties, the index was planned to 
consist of one dimension and a total of 5 items. 
The first item of the index asks the patient if 
there is bleeding in the gums during brushing. In 
the other 4 (four) items of the index, the 
midwife observes the gums of the pregnant 
woman by lifting the lips with the help of a small 
spatula and marks the appropriate option for 
each item based on the result of the observation. 
Each item of the index is rated 0, 1or 2, and one 
can score at least “0” points and at most “10” 
points on the index. After the index items were 
formed, the index was sent for expert opinion to 
3 periodontologist academicians and 2 
academics midwives. .  The opinions of the 
experts were scored as “not appropriate (1 
point)”, “somewhat appropriate (2 points)”, 
appropriate but minor changes required (3 
points)” and “very appropriate (4 points)”. After 
expert opinions, the Content Validity Index of 
the scale was found to be 0.97. The scale items 
were finalized in line with the experts’ 
recommendations for minor changes.  

 “Community Periodontal Index of Treatment 
Needs (CPITN)” was utilized to evaluate the 

criterion-related validity of the index being 
developed. CPITN is an assessment system 
proposed by WHO in 1977 that assesses the 
need for periodontal treatment in the 
community. According to CPITN, a 
periodontologist divides the jaw into 6 sections 
and examines it by employing a WHO 
periodontal probe. During the examination, the 
probe is placed in the gingival pocket with a 
force not exceeding 20 g. The ball at the tip of 
the probe is moved around the pocket in such a 
way that it can detect tartar in the pocket, and 
the depth and morphology of the pocket. By 
determining the highest values in each section, 
the person’s need for treatment is determined. 
Scoring by CPITN  values is as follows (22). 
• 0 Points: Healthy periodontal tissue (no need 

for treatment). 
• 1 Points: After touching it with the probe, the 

presence of bleeding is visible directly to the eye 
or a mouth mirror (Oral hygiene should be 
improved).  
• 2 Points: Feeling tartars or the presence of 

overhanging restoration edges during the 
examination with the probe. The entire black 
band of the probe is visible (Scaling and root 
planning).  
• 3 Points: 4–5 mm periodontal pocket 

presence is detected. (Scaling and root 
planning). 
• 4 Points: 6 mm or deeper pocket presence. 

The black band of the probe is completely 
invisible (Complex treatment).  

In the study, CPITN was used only by the 
periodontist. The obtained CPITN score was 
accepted as the gold standard for the developed 
scale. 

A pilot study was carried out to check the 
clarity of the items before data collection in the 
study. During the pilot study, two midwives 
assessed a total of four pregnant women by 
using the index: two with periodontal disease 
and two who did not have periodontal disease. 
After the pilot study, no changes were made to 
the index items. Data collected during the pilot 
study were excluded from the scope of the 
study. Following that, the implementation phase 
of the study began.  

The data of this study were collected by three 
midwives and one periodontologist. A room was 
created in the obstetrics clinic of the hospital to 
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 collect the data for the study. An oral 
examination of pregnant women was performed 
in this room. Women who applied to the 
hospital for routine pregnancy follow-ups were 
informed about the purpose and importance of 
the study and the procedures to be performed 
on them. Afterward, the pregnant women who 
accepted to participate in the study were 
directed to the room where the examination 
would take place. With adequate lighting and 
ventilation facilities, this room consisted of two 
intertwined sections.  The pregnant woman was 
first taken to the first section and seated on a 
chair. Then 3 (three) different midwives took 
turns entering the room in different times and 
the midwives performed the oral examination of 
the pregnant women using PEDIAP. Then, the 
pregnant women were taken to the second part 
of the room and the periodontist first examined 
the pregnant women using PEDIAP and then 
CPITN. During the oral examination of pregnant 
women, a person who was not from the research 
team took the pregnant women and midwives 
into the room, numbered the forms, and stapled 
the forms together. Thus, the midwives and the 
periodontist did not see the forms filled by 
others and were not influenced by each other's 
examination findings. 

The study design was reviewed and approved 
by the local ethics committee (Number: 
2015/09, dated 18/09/2015).  By with the 
Declaration of Helsinki, oral and written consent 
about the design, aim, and clinical implication of 
our study was obtained from all participants. 
Finally, only the voluntary participants were 
included in the study. Moreover, all pregnant 
women were given oral hygiene training by the 
periodontist, and the ones who were discovered 
to have periodontal problems were referred for 
treatment.  

 SPSS for Windows 20.0 software (Statistical 
Package for Social Sciences) was used in data 
analysis.  Exploratory and confirmatory factor 
analyses were carried out to test the construct 
validity of the draft form of “PEDIAP.” Kaiser-
Meyer-Olkin (KMO) and Bartlett’s Sphericity 
values were investigated to test the suitability of 
the data for factor analysis. The scale’s factor 
structure was investigated using Principal 
Components Analysis and Varimax rotation, and 
explanatory factor analysis. EFA was conducted 

with a sample of 55 participants. Then, this 
matter confirmatory factor analysis (CFA) was 
carried out to assess whether the structure of 
the index that was being developed was 
validated. CFA was conducted with a sample of 
111 participants.  The correlation of the index 
with CPITN was examined to assess the 
criterion-related validity of the index, and 
whether the answers given to the items could be 
summed was tested by carrying out a Tukey 
test. The agreement among the operators was 
examined by using the Kendal W coefficient and 
the Intraclass Correlation Coefficient (ICC). 
Cronbach alpha internal consistency reliability 
coefficient was calculated to determine the 
reliability of the index. ROC analysis was carried 
out to specify a cut-off score for the index. The 
significance level was set at p < 0.05.  

Results 
The mean age of the pregnant women who 

participated in the study was 27.84 ± 8.03 years, 
and the mean gestational week was 24.5 ± 3.2 
weeks. Of the pregnant women, 32.1% were in 
the first trimester of pregnancy, 15.4% in the 
third trimester, and 52.5% in the second 
trimester.  

Exploratory and confirmatory factor analyses 
were carried out in the order given to assess the 
construct validity of the index. Basic 
assumptions (outliers, normality, and 
multicollinearity) in multivariate statistics were 
tested before exploratory factor analysis (EFA). 
Kaiser-Meyer-Olkin (KMO) and Bartlett’s 
Sphericity values were investigated to test the 
suitability of the data for factor analysis. The 
KMO value for the data that were obtained from 
the sample was found to be 0.64. The result of 
Bartlett’s Test of Sphericity was significant (χ2 = 
30.869, p = 0.001). In order to determine the 
factor structure of the scale, the data obtained 
from 55 participants were subjected to 
exploratory factor analysis (EFA) using Principal 
Component Analysis and Varimax rotation. In 
this respect, it was determined that the items of 
the draft form of the index explained 33.94% of 
the variance, and the factor loading values of the 
pattern matrix were between 0.47 and 0.68. 
Then, confirmatory factor analysis (CFA) was 
carried out to assess whether the structure of 
the index that was being developed was 
validated. Figure 1 shows the path diagram. 
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According to the CFA results, χ2 = 4.9152, χ2/sd 
= 1.6384, Root Mean Square Error of 
Approximation (RMSEA) = 0.0762, Comparative 
Fit Index (CFI) = 0.9795. An examination of the 
coefficients showing the relationship between 
the observed variables and factors of the model 
presenting the factorial structure of the index 
revealed that all coefficients were sufficient. 

Figure 1. Confirmatory factor analysis (CFA) of 
PEDIAP 

 

Table 1 shows the regression values and t 
values of the items of the index. Based on Table 
1, it was determined that the resulting 
regression coefficients and t values were 
significant (t > 1.96), and the model was 
validated. 

Table 1. Regression and t values of the PEDIAP 

Items Regression 
values t* Values 

Item1 0.31 1.8962 
Item2 0.36 1.9684 
Item3 0.67 2.2884 
Item4 0.66 2.3204 
Item5 0.74 2.3238 

  *t=t test 
 

The correlation between CPITN and the draft 
form of “PEDIAP” was examined to determine 
the criterion-related validity of the index. 
Accordingly, the total scores of the index 
determined by all midwife operators and the 
periodontist showed a positive and statistically 
significant correlation with the total scores of 
CPITN determined by the periodontist through 
dental examination (p < 0.001) (Table 2). 

Table 2. Correlation between CPITN and total PEDIAP scores rated by all operators 

Variable CPITN* 
Total Score 

First midwife total PEDIAP** score 
r*** 0.466 

P <0.001 

Second midwife total PEDIAP score 
R 0.522 
P <0.001 

Third midwife total PEDIAP score 
R 0.601 
P <0.001 

Periodontist total PEDIAP score 
R 0.823 
P <0.001 
N 111 

                                                       * CPITN: Community Periodontal Index of Treatment Needs  
                                                       **PEDIAP: Periodontal Diseases Assessment Index in Pregnancy for Midwives                                                                                                                             
                                                       ***Spearman’s Correlation Coefficient 

 
In this study, whether the answers given to the 

index items could be summed was examined 
through a Tukey test.  It was seen that the 

answers marked by all practices could be 
summed (p > 0.05) (Table 3). 

The Cronbach alpha coefficient, which is an 
internal consistency coefficient, was calculated 
to determine the reliability of the index. The 
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 Cronbach alpha value of the index was 
determined to be 0.774. In this study, because 
the draft items of the “PEDIAP” were rated by 3 
(three) midwives and 1 (one) periodontologist, 
the agreement among the operators was 
assessed within the scope of reliability studies. 
Accordingly, when the Kendal W coefficient for 
each item was examined, it was seen that it 
ranged from 0.550 to 1.  

Furthermore, when the correlation between all 
operators was examined, the correlation 
coefficient between all operators was 0.869 
according to the ICC (Intraclass Correlation 
Coefficient) result, and the resulting correlation 
was statistically significant (p < 0.001) (Table 
4).  

Table 3. Summability of PEDIAP items 

Variable F* P 
1st midwife 3.426 0.064 
2nd midwife 2.482 0.116 
3rd midwife 0.184 0.668 
Periodontist 0.259 0.611 

*F=ANOVA 
 

Table 4. Agreement among the practitioners (3 
midwives and 1 periodontist)  

Item Kendal 
W* P 

Is there bleeding in your 
gums during brushing or 
when biting hard fruits? 

1.000 < 0.001 

Presence of a layer that is 
adhesive on the surface of 
the teeth, similar to food 
residue, that can be 
removed by brushing 

0.605 < 0.001 

The color of the gum around 
the tooth 0.690 < 0.001 

The gums wrap the tooth 0.550 < 0.001 
The gum attachment to the 
tooth 0.569 < 0.001 

*Kendal W= Kendall’s W Test 
 
CPITN was used as the gold standard to 

determine the cut-off point of the index. For this, 
the periodontologist examined all participants 
using the CPITN. The result of this examination 
was categorized by the periodontologist in 2 
groups: need for treatment/ (CPITN results: 0 
and 1) / no need for treatment (CPTN results: 2, 
3, and 4). 

 

 
Figure 2. ROC curves 

These two categories have been accepted as 
the gold standard and then, ROC analysis was 
performed to determine the cut-off score of the 
index. Accordingly, the cut-off value of the index 
was specified as 3.5 Roc analysis was performed 
twice with the data obtained from the first and 
last practitioner midwives. It was determined 
that the same cut-off point was 3.5 in both. . 
Figures 2 give the ROC curves. When the data 
obtained from the PEDIAP application of the 
periodontologist and the data obtained from the 
first and last practitioner midwives were 
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compared, it was determined that the 
sensitivity, specificity and PPV/NPV values of 
the cut-off point of the index were completely 
compatible for both midwives. 

Discussion 
This study was carried out to develop a valid 

and reliable index for midwives to evaluate 
pregnant women in terms of gum diseases 
during routine follow-ups. The factor analysis is 
carried out to evaluate the validity of a 
measurement instrument. Kaiser-Meyer-Olkin 
(KMO) and Bartlett’s Sphericity values are 
examined to assess the suitability of data before 
conducting factor analysis. KMO value greater 
than 0.60 and a result of Bartlett’s Test of 
Sphericity at p < 0.050 indicates that the results 
are significant (23-24). In this study, the KMO 
value for the data that were obtained from the 
sample was found to be 0.64. The result of 
Bartlett’s Test of Sphericity was significant (χ2 = 
30.869, p = 0.001). These results indicate that 
the data were suitable for factor analysis, that 
the data had a normal multivariate distribution, 
and that the sample size was sufficient. 

Exploratory factor analysis (EFA) is a method 
commonly used for specifying the structural 
characteristics of a scale. As the value of total 
variance that is explained in EFA increases, the 
power of factors increases. Based on the EFA 
results, none of the items was excluded from the 
questionnaire because none had a factor loading 
below 0.30 (23-24). Moreover, it has been 
reported that in scales with a single factor, it is 
sufficient that at least 30% of the total variance 
is explained (24-25). The EFA results of the 
“PEDIAP” in the study show that 33.94% of the 
total variance was explained, and the factor 
loading values of the pattern matrix were 
between 0.47 and 0.68. These results suggest 
that the index being developed is a good 
measurement instrument.  

In this study, confirmatory factor analysis 
(CFA) was carried out to determine whether the 
structure of the “PEDIAP” was validated and to 
examine the data–model integrity. Fit indices 
are examined to assess the validity of a model in 
CFA. The RMSEA was smaller than .08, and χ2/sd 
≤ 2, which indicates a good fit of the data. A CFI 
value within the .90–.95 range indicates that the 
model is satisfactory (26). In our study, based on 
the CFA, fit indices were found as χ2/sd = 

1.6384, RMSEA = 0.0762, and CFI = 0.9795. ased 
on the Confirmatory factor analyses show that 
the structure of the index that was developed is 
verified and that the data–model integrity has a 
high level of compliance.  In this study, the 
regression coefficients and t values were 
significant, and the model was validated. 

The correlation between the “PEDIAP” and the 
results of the dental examinations the 
periodontist performed using CPITN was 
examined to determine the criterion-related 
validity of the index that was tried to be 
developed in this study. Accordingly, the index 
scores of all operators (three midwives and one 
periodontist) had a positive and statistically 
significant correlation with the CPITN total 
scores (p < 0.001). This correlation result 
indicates that the “PEDIAP” is a suitable tool for 
evaluating periodontal diseases.  

In this study, a Cronbach alpha coefficient was 
calculated and the agreement among the 
operators was taken into consideration to 
determine the reliability of the “PEDIAP.” An 
increase in Cronbach alpha coefficient equates 
with an increase in internal consistency, and it 
has been reported in the literature that a 
Cronbach alpha coefficient between 0.60 and 
0.80 is reliable (23,26-27). The Cronbach alpha 
value of the PEDIAP was determined to be 
0.774. This result suggests that the scale is 
reliable.  

In the study, PEDIAP was applied by both three 
midwives and one periodontist. The 
periodontist first applied PEDIAP and then 
performed the oral examination. The study 
examined the compatibility among all PEDIAP 
practitioners. It was determined that the Kendal 
W coefficient varied between 0.550 and 1, and 
there was a high level of agreement between the 
operators for each item. When the correlation 
among the practitioners was examined, the ICC 
coefficient was 0.869, and the correlation was 
found to be statistically significant. 

Finally, a cut-off point was determined for the 
index, which was found to be valid and reliable. 
The pregnant women were divided into two 
categories according to the CPITN results, as 
those who needed treatment and those who did 
not need treatment, and ROC analysis was 
carried out. And the cut-off score of the index 
was determined as 3.5. Midwife 1 had the lowest 
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 agreement according to the cut-off score and 
gold standard, and midwives 2 and 3 had a full 
agreement. 

The strongest aspect of this study is that the 
data were collected by three different midwives 
who had not received any training on the 
subject, the agreement of these midwives with 
each other and with the periodontology 
specialist was examined, and there was a good 
level of agreement between all practitioners. 

The most important limitation of this study 
was that the sample size was small (n = 111) 
(for five items). It was very difficult to achieve a 
large sample size when collecting data for the 
development of the index because each 
pregnant woman was examined by four 
different people at each session. A sample size is 
considered sufficient if it is 10 times larger than 
the number of items on the scale or arguably 
five times larger than the number of items on 
the scale or no less than 100 (28). In this 
context, it is thought that the sample size is 
sufficient.  

Conclusion 
The results of this study show that the 

“PEDIAP” is a valid and reliable measurement 
instrument and can be employed in research 
and midwifery care.    The most important 
component of studies aimed at controlling oral 
and dental health problems during pregnancy is 
the referral of pregnant women with problems 
to dentists.  The PEDİAP is an index that can be 
used by midwives to identify pregnant women 
with periodontal problems and refer them to 
dentists the cut-off score of the index is 3.5, and 
pregnant women who score 3.5 or above 
because of the examination should be referred 
by midwives to the dentist with suspected 
periodontal disease.  
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