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Ab s t r ac t
Aim and objective: This study aims to investigate the association between parity and dental caries among US women.
Materials and methods: National Health and Nutrition Examination Survey (NHANES 2001–2004) data for parous women aged 20–45 years 
were used for our analysis (n = 1,914). The association between parity (number of pregnancies resulted in live births) and caries experience [the 
decayed, missing, and filling teeth (DMFT) index] was analyzed using bivariate and multivariate regression analyses. SAS software version 9.1 was 
used for the statistical analyses. We used survey procedures (e.g., SURVEYFREQ, SURVEYMEANS, and SURVEYREG) that incorporate information 
on the appropriate weights to account for NHANES’s complex sampling design.
Results: The bivariate analysis showed a trend of increase in dental caries experience among parous women as the number of live births 
increased (p = 0.007). After adjusting for confounders, such as age, socioeconomic status (SES), dental care coverage, and utilization, a significant 
association was still observed between parity level and dental caries experience (p = 0.009).
Conclusion: Our results suggest that higher parity can be associated with dental caries experience among US women of reproductive age.
Clinical significance: Clinicians should be aware of this finding to promote better oral health care and education among women with increased 
parity.
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In t r o d u c t i o n
Women’s oral health is an essential component of their general 
health and should be maintained during and beyond their 
reproductive lifespan.1 One of the most frequent oral health 
problems is dental caries that affects approximately one-fourth 
of women of childbearing age.2 Dental caries has several negative 
consequences on women’s life since it results in pain and infection, 
affects their overall life quality, and increases their children risk of 
developing dental caries.3,4

Pregnancy might increase women’s risk of developing dental 
caries for several reasons, including increased mouth acidity due 
to repeated vomiting, craving for sugary food, and avoidance of 
oral hygiene practice due to nausea and exhaustion.5 Furthermore, 
during pregnancy, women undergo several physiological, 
emotional, and psychological changes. Many of these changes are 
the result of hormonal influences of progesterone and estrogens 
that continue to rise throughout the course of pregnancy.6 These 
hormonal changes can lead to several oral changes. Scientific 
evidence supports the role of hormones on periodontal health 
during pregnancy.7,8 However, only a few studies with conflicting 
evidence have been conducted to assess the effects of pregnancy 
on dental caries.9–11

A study by Onyejaka et al. investigated the association between 
the compound effect of multiple pregnancies and dental caries 
among a sample of 408 Nigerian women aged 15–52. The findings of 
this research indicated there was no significant association between 
increased parity and dental caries experience (p = 0.33).9 In another 
study, Ueno et al. investigated the same association among 1,211 
Japanese women aged 55–75 years. This study found that parity 

was not significantly related to the number of decayed (p = 0.75) 
or filled teeth (p = 0.96).10

To our knowledge, only one study attempted to investigate the 
relationship between parity and dental caries in the United States, 
using data from the third National Health and Nutrition Examination 
Survey (NHANES III, 1988–1994).11 This research revealed that women 
(n = 2,635, 18–64 years old) with increased parity had a significantly 
higher number of untreated decayed surfaces in comparison to 
those with lower parity, regardless of socioeconomic status (SES), 
race, and age. However, this finding cannot be generalized to US 
women because their sample was only limited to the non-Hispanic 
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white and black women.11 More research is needed to investigate 
the parity‑dental caries relationship among different ethnic or 
cultural groups in the United States. 

The goal of this research was to examine the effect of parity 
on dental caries experience among US women from various ethnic 
backgrounds using national representative data from NHANES 
2001–2004.

Mat e r ia  l s a n d Me t h o d s

Data Source
The data were analyzed from NHANES, an ongoing, multistage 
sample survey used to monitor the health and nutritional status 
of noninstitutionalized civilian population residing in the 50 states 
and District of Columbia.12 Geographical areas containing a high 
percentage of African American and Mexican American respondents 
were oversampled, allowing for the examination of racial and 
ethnic differences. NHANES included a home interview and a visit 
to a Mobile Examination Center where laboratory and examination 
data were obtained. The interviews consisted of demographic, 
socioeconomic, dietary, and health-related questions. The 
examination component consisted of medical, dental, physiological 
measurements, as well as laboratory tests. The survey protocols 
were approved by the CDC Ethics Review Board, and documented 
consent was obtained from all survey participants.12

For this secondary analysis of publicly available, de-identified 
data, the Institutional Review Board of Boston Medical Center 
reviewed the study protocol and determined that this study is to 
be exempt.

Study Population
To have an adequate sample size, this study pooled the data across 
4 years from NHANES 2001–2002, and 2003–2004. In the NHANES 
2001–2004, a total of 10,860 women were interviewed. Of those, 
10,291 women were examined. This analysis included 20–45-year-
old women (childbearing age) who reported at least one pregnancy 
resulted in live births or more, were not missing SES data, retained 
at least one tooth, and participated in the oral health examination. 
Finally, 1,914 women met the inclusion and exclusion criteria.

Measures
•	 Main Outcome Variable: Dental caries
	 Information on dental caries was obtained from the oral health 

data file. Dental examination was performed by trained dental 
examiners to all teeth except third molars using a mirror and 
a No. 23 explorer. Radiographs were not taken. For this study, 
dental caries outcome was analyzed using the DMFT index 
where “D” represents decayed teeth, “M” represents missing 
teeth due to dental disease, and “F” represents filled teeth.

•	 Main Independent Variable: Frequency of Pregnancy (Parity)
	 Participants were asked, “How many of your pregnancies 

resulted in live births?” The sample was classified as women 
who had pregnancy resulted in one live birth, two live births, 
and three or more live births.

•	 Covariates
	 The following covariates were included in the analysis: 

	 o � Age 
	 o � Race/ethnicity was categorized as non-Hispanic whites, non-

Hispanic blacks, and Hispanics. Women who reported their 

race or ethnicity as “other” were excluded (n = 52) because 
this category was too small to provide meaningful analysis.

	 o � SES was based on the poverty income ratio (PIR), which is 
a ratio of reported annual family income-to-the federal 
poverty threshold. It was stratified into three categories: Low 
SES (0.000–1.300 PIR), middle SES (1.301–3.500 PIR), and high 
SES (3.501 and above PIR).13

	 o � Education level: It was classified into three categories: Less 
than high school, high school diploma, and college or 
above.

	 o �� Marital status: In this study, marital status was reported 
as married and not married (includes widowed, divorced, 
separated, never married, and living with a partner)

	 o � Employment status: It was reported as “Employed” or “Not 
Employed.”

	 o � Total daily sugar intake: Total daily sugar intake measured 
in grams was categorized into four quartiles: First quartile: 
“high sugar consumption;” second quartile: “high-moderate 
sugar consumption;” third quartile: “low-moderate sugar 
consumption;” and fourth quartile: “low sugar consumption.” 

	 o �� Dental insurance: This variable was reported as “yes”: If the 
participant had dental insurance; or “no”: If the participant 
did not have dental insurance. 

	 o � Dental visits: This variable was categorized based on the time 
since the last dental visit into: 

	     ▪ � Regular dental visit: Last dental visit was ≤1 year 
	     ▪ � No regular visits: Last dental visit was >1 year

Data Analyses
SAS software version 9.1 (SAS Institute Inc., Cary, North Carolina, 
United States) was used for the statistical analyses. The survey 
procedures (e.g., SURVEYFREQ, SURVEYMEANS, and SURVEYREG) 
were used to account for NHANES’s complex, multistage, probability 
sampling design to ensure representativeness of the civilian, 
noninstitutionalized U.S. population. Individual weights were 
used to account for non-equal probability of selection, and cluster 
and strata weights to account for the complex sample design. 
Descriptive analyses were conducted using PROC SURVEYMEANS 
and PROC SURVEYFREQ. To examine whether parity levels and other 
background variables were associated with participants’ mean 
DMFT score, bivariate analysis was conducted using simple linear 
regression. Variables found significant from bivariate models or 
reported to be key determinants for dental caries in the literature 
were considered for entry into the final multiple linear regression 
model. All regression models were run using the SAS SURVEYREG 
command. The significance level was defined at two-tailed alpha 
≤0.05 (Fig. 1).

Re s u lts

Sample Characteristics
Background characteristics of the study sample, which included 
1,914 women, are shown in Table 1. The mean age of women in this 
sample was approximately 35 years. The majority of the participants 
were from the middle socioeconomic strata (36.9%), had more 
than high school education (54.6%), were married (65.3%), and 
employed (66.7%) at the time of the survey. In terms of the sample’s 
race/ethnicity, 68.1% were non-Hispanic whites, 15.7% were non-
Hispanic blacks, and 16.3% were Hispanics. Around one-quarter 
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(p = 0.007). The mean ± SE DMFT score among those who were 
pregnant one, two, and three times or more was 7.6  ±  0.25, 
8.7 ± 0.25, and 9.4 ± 0.39, respectively.

Fig. 1: The association between parity level and dental caries experience 
(mean DMFT) among US women aged 20–45 who participated in 
NHANES 2001–2004 (N = 1,914) (p-value = 0.007)

Table 1: Characteristics of US  women aged 20–45 participated  in NHANES 2001–2004 
(N = 1,914) 

Frequency (N) Weighted %
Age (mean ± SE) — 35.1 ± 0.3
Race/ethnicity N (%)
White
Black
Hispanic

899
448
567

68.1
15.7
16.3

PIR‡ N (%)
Low
Middle
High

732
708
474

31.2
36.9
31.9

Education N (%)
Below high school
High school
College or above

505
484
925

18.3
27.1
54.6

Parity N (%)
1
2
3 or more

565
670
679

26.3
39.5
34.2

Marital status N (%)
Married
Not married 

1,196
718

65.3
34.7

Employment N (%)
Yes
No

1,191
723

66.7
33.3

Total daily sugar intake in grams (mean ± SE) — 124.8 ± 4.5
Dental visit N (%)
Regular
Not regular

707
1,207

40.9
59.1

Dental insurance N (%)
Yes
No

1,112
802

60.3
39.7

DMFT† (mean ± SE ) — 8.7 ± 0.2
‡PIR, poverty income ratio; †DMFT, total decayed, missing due to dental disease, and filled teeth

(26.3%) of the study sample had one pregnancy that resulted in a 
live birth, 39.5% had two pregnancies, and 34.2% of them had three 
or more pregnancies. The mean ± SE total DMFT score of the study 
sample was 8.7 ± 0.2.

Factors Associated with Dental Caries Experience: 
Bivariate Results 
Table 2 presents the mean ± SE DMFT scores by background sample 
characteristics. Age showed a statistically significant association 
with mean DMFT scores (β = 0.3, p ≤0.0001). For each 1-year increase 
in participant’s age, DMFT total score was increased by 0.3. No 
significant association was found between dental caries experience 
and other demographic variables (PIR, education, marital status, 
and employment), daily sugar consumption, and oral health-related 
variables (dental visits and dental insurance).

Parity Status and Dental Caries Experience: Bivariate 
Results
The bivariate association between parity level and mean DMFT 
is presented in Fig. 1. A linear relationship between parity status 
categories and dental caries experience was observed in our 
sample. Women with higher parity levels had significantly higher 
dental caries experience compared to those with lower parity 
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Di s c u s s i o n
In this study of analyzing a national representative sample, we 
found that increasing parity was associated with an increase  in 
dental caries experience among US women of reproductive 
age. This association was present after adjustment for several 
demographic and oral health-related variables. The association 
between parity and dental caries was stronger than other well-
known risk factors of dental caries, such as SES, education, and 
dental visits frequency.

Our findings are in contrast to the reported findings of Ueno 
et  al. study10 who found no effect of parity on the number of 
decayed or filled teeth among samples of 649 Japanese women. 
This study found that parity was only associated with the number 
of teeth present and functional tooth units of natural teeth. The lack 
of the relationship between dental caries and parity in that study 
might be related to low caries among women in this sample due 
to national health insurance system in Japan.10

On the contrary, our results are in agreement with a study by 
Russell et al.,11 in which they investigated the association between 
parity and dental caries among US women using data from 
NHANES III. This study demonstrated that women with the highest 
parity levels had more untreated decay compared to women of 
lower parity.11 However, their findings cannot be generalized to 
US women for two reasons. First, they did not use the sampling 
weights supplied by NHANES. Second, their sample was only 
limited to non-Hispanic black and non-Hispanic white women. In 
our study, we found that parity was associated with dental caries 

Parity Status and Dental Caries Experience: 
Multivariate Results
Table 3 presents the multivariate association between caries 
experience and parity level among US women. This association 
was analyzed using a linear regression model. The final model 
was adjusted for age, education, poverty index, dental visits, and 
dental insurance. The overall model was statistically significant 
(p <0.0001). Around 15% of the variability in the total DMFT scores 
can be explained by the model (R2 = 0.153).

Parity level was found to be a statistically significant determinant 
for dental caries experience (DMFT score) among US women, 
holding other variables in the model constant (p =  0.009). The 
model indicated that women who had two pregnancies had higher 
total DMFT scores by approximately one unit compared to those 
who had one pregnancy. Those who had three or more pregnancies 
had 2.7 times higher DMFT scores compared to those who had one 
pregnancy. Both caries and parity are clearly associated with age, 
and hence controlling for age is very important. In our analysis, age 
was found to be a statistically significant determinant for dental 
caries experience (DMFT score) among this sample, holding other 
variables in the model constant (β = 0.3, p ≤0.0001). For each 1-year 
increase in participant’s age, DMFT total score was increased by 0.3. 

Table 2: Association between selected characteristics and dental caries 
experience (mean DMFT†) among US women aged 20–45 participated in 
NHANES 2001–2004 (N = 1,914) 

Mean DMFT† ± SE p value
Age (continuous) — <0.0001*

Race/ethnicity
White
Black
Hispanic

9.0 ± 0.3
8.1 ± 0.3
8.1 ± 0.4

0.12

PIR‡

Low
Middle
High

8.4 ± 0.3
8.4 ± 0.4
9.4 ± 0.4

0.08**

Education N (%)
Below high school
High school
College or above

7.9 ± 0.5
9.2 ± 0.4
8.8 ± 0.3

0.10

Marital status 
Married
Not married 

8.9 ± 0.3
8.4 ± 0.3

0.10

Employment 
Yes
No

8.9 ± 0.3
8.4 ± 0.3

0.26

Total sugar intake 
Low
Low‑moderate
High‑moderate
High

8.4 ± 0.5
8.8 ± 0.5
8.2 ± 0.6
9.1 ± 0.6

0.5

Dental visit 
Regular
Not regular

9.0 ± 0.3
8.5 ± 0.2

0.20

Dental insurance 
Yes
No

8.7 ± 0.3
8.5 ± 0.3

0.43

‡PIR, poverty income ratio; †DMFT, total decayed, missing due to dental 
disease, and filled teeth; *Statistically significant; **Approached statistical 
significance

Table 3: Multivariate liner regression model for the association between 
parity level and dental caries experience (DMFT†) among US women 
aged 20–45 participated in NHANES 2001–2004 (N = 1,914)

Variables β estimate SE p value
Parity level
1
2
3 or more

Ref
0.9
2.7

Ref
0.8
1.2

0.009*

Age 0.3 0.03 <0.0001*

Race/ethnicity
White
Black
Hispanic

Ref
−0.4
−0.5

Ref
0.5
0.5

0.6

PIR‡

Low
Middle
High

2.2
1.9
Ref

0.7
0.7
Ref

0.3

Education 
Below high school
High school
College or above

−0.1
0.6
Ref

0.7
0.5
Ref

0.5

Dental visit 
Regular
Not regular

0.2
Ref

0.3
Ref

0.7

Dental insurance 
Yes
No

0.2
Ref

0.4
Ref

0.6

Interaction
Parity* PIR‡ — — 0.08**

‡PIR, poverty income ratio, †DMFT, total decayed, missing due to dental 
disease, and filled teeth; *Statistically significant; **Approached statistical 
significance
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increased dental caries experience. This finding emphasizes the 
need for public health programs to be aimed at pregnant women, 
and mothers with small children, in order to narrow the discrepancy 
in parity-related oral health problems. 

Furthermore, health professionals (e.g., dentists, physician, and 
OB/GYN) need to be aware of the impact of pregnancy and parity on 
women’s oral health. During pregnancy, women should be provided 
with proper oral hygiene instructions, oral health assessment, and 
necessary dental treatment. Health professionals should emphasize 
and provide relevant educational information to pregnant women 
that most of the dental treatments, such as restorations, endodontic 
treatments, and extractions, are considered to be safe during 
pregnancy.18
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