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ABSTRACT

Objective: To assess the influence of social support, smoking, and alcohol use on the oral health-related
quality of life (OHRQoL) of pregnant women. Material and Methods: A cross-sectional study was conducted
on a random sample of 256 pregnant women at a public healthcare service in southern Brazil. OHRQoL was
measured using the Oral Health Impact Profile (OHIP-14) questionnaire. A semi-structured questionnaire
was administered to collect demographic, socioeconomic, social support, and deleterious habits data. Clinical
examinations were performed to diagnose dental caries (DMFT index) and gingivitis (marginal gingival
bleeding). A Poisson regression model was used to investigate the influence of pregnant' characteristics on
OHROQoL. With this approach, we calculated rate ratio (RR) and 95% confidence intervals (95% CI). Results:
The mean overall OHIP-14 score in the sample was 9.74 (SD=9.00). Pregnant women who presented poor
social support reported the worst OHRQoL. Regarding deleterious habits, women who drank alcohol
(RR=1.18; IC 95%: 1.05-1.83) and smoked (RR=1.20; 95% IC: 1.07-1.85) during pregnancy had higher means
in OHIP-14. In addition, older and non-white women who presented untreated dental caries, >15% of
marginal gingival bleeding, and low household income also reported worse OHRQoL. Conclusion: Our
findings suggest that low support social and poor habits during pregnancy influence women's OHRQoL.
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B Introduction

Pregnancy is a period of new experiences for the entire nuclear family and is a special and unique
moment in a woman'’s lifecycle [17]. Follow-up at healthcare services is fundamental to health promotion, disease
prevention, and treatment for the mother and unborn child [27]. Physical, hormonal, and psychological
alterations can occur during this period, affecting all organism systems, including general and oral health [37.
In this context, these changes can significantly impact the future mother's quality of life [47].

Oral Health-related quality of life (OHRQoL) is a multidimensional construct that is an integral part of
people's health and well-being, representing the subjective perspective of the individual concerning self-esteem
and satisfaction with oral health [5,67]. Measuring self-perceived OHRQoL and associated factors in pregnant
women is vital to determining their needs and re-educating them so that they can understand the changes
occurring in their bodies, which can positively impact health [77].

Few studies have evaluated OHRQoL in pregnant women [4,8-127]. According to these findings, it was
shown that oral problems can have a negative impact on the OHRQoL of pregnant women [4,127]. In addition
to clinical conditions, factors with a more proximal influence on oral health, such as social support, have also
been explored [11,187. Social support has been focused on as a resource to deal with stress and provide feelings
of coherence and meaningfulness [ 147, which can positively impact well-being. Furthermore, individuals with
high social support are subject to the influence of normative dental health behaviors and healthcare [14,157,
which can prevent harmful habits such as drinking and smoking during pregnancy.

In this sense, clinical oral health measures traditionally used to determine the consequences of oral
problems may only partially express the impact on different populations. Including patient-reported outcomes
and more distal factors with a broader influence on health is crucial to understanding pregnant women as a
priority group and can assist in the planning and evaluating public health programs directed at this population
[16,177]. Thus, this study aimed to assess the influence of social support and associated factors on OHRQoL of
pregnant women. We hypothesized that pregnant women with low social support levels and who smoked and

drank alcoholic beverages are more likely to report worse OHRQoL.

B Material and Methods
Study Design and Sample

This cross-sectional study included 256 pregnant women undergoing care at public health services in
Santa Maria in southern Brazil. The city has 273,489 inhabitants, with an estimated 2,389 pregnant women,
according to data provided by the municipality's secretary in 2017. This study is part of a larger research project
entitled "Oral Status of pregnant women and their children: a cohort study." This study was performed with
baseline data from a cohort project. The sample selection was accomplished through a random multistage
procedure. Our primary sample unit was the eight administrative regions of the city. All prenatal public coverage
points in the municipality were considered in the second stage (n = 30), of which 18 points were randomly
selected considering the number of pregnant women attended in each region. All the pregnant women who
attended the 18 health points were deemed eligible.

The sample size was estimated by taking a standard error of 5%, 95% confidence level, and using the
difference between the means of the total OHIP-14 questionnaire of 12.5 (SD=15.1) in the exposed group (with
untreated dental caries) and 5.2 (SD=10.7) in the unexposed group (without untreated dental caries) [127]. The
ratio of unexposed to exposed was 3:1, a statistical power of 90%, and a design effect of 1.2 was considered. The

sample was increased by 30% to compensate for possible dropouts and allow greater precision in the multivariate
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analysis, resulting in a required minimum of 229 pregnant women. Women needing antimicrobial prophylaxis
before the oral examination, those taking medications associated with increased gingival volume, and those with

psychomotor disorders were excluded from the study.

Data Collection

Data collection was conducted from January to October 2017, including clinical examination of the
pregnant and structured interviews. A semi-structured interview was held with the women to collect data on
demographic, socioeconomic, and social support characteristics. The interviewers underwent training involving
theoretical discussions and practical training. Data on oral health conditions were collected through a clinical
examination at the healthcare service, assessed by international criteria standardized by the World Health
Organization (WHO) for oral health, with a probe and mouth mirror in a room lit with both natural and artificial
light [187. All erupted teeth (except third molars) were evaluated using a periodontal probe (Williams probe,
Neumar, Sdo Paulo, Brazil) at six sites per tooth (mesio-buccal, mid-buccal, disto-buccal, disto-lingual/palatal,
lingual/palatal, and mesio-lingual/palatal) for determination of marginal bleeding index (MBI) [187.

Four previously trained and calibrated examiners conducted the examinations. The training and
calibration process of the examiners for the periodontal examination and dental caries was performed following
the method described by the World Health Organization in the basic manual for epidemiological surveys [187].
The intra-examiner and inter-examiner agreement was obtained through Kappa statistics. The training and
calibration procedures were performed until satisfactory reproducibility was obtained, defined as a minimum of
80% agreement between repeated measurements for DMF-T index (K > 0.80). Reproducibility was determined

before and during the study.

Explanatory and Outcome Variables

The Brazilian version of the Oral Health Impact Profile (OHIP-14) was used to assess the women's
OHROQoL - the outcome of this study [19,207. This questionnaire comprises 14 items divided into seven domains:
functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social
disability, and handicap during daily activities [107]. Each item is scored using a Likert scale: never = 0; rarely
= 1; sometimes = 2; often = 3; and very often = 4. The overall score was computed by summing the individual
scores of all items [207]. For each item, the score varied from 0 to 4: the higher the OHIP-14 score, the more
significant the negative impact on OHRQoL.

Social support was assessed using the following questions: (1) "How often do you go to church?"; (2)
"How often do you visit your family?" subsequently dichotomized into two possible responses: 0 = at least once
amonth and 1 = Less than once a month; (3) "Do you participate a pregnant woman group?" and the following
possible responses: 0 = no and 1 = yes; (4) "Do you have someone to take you to the doctor?" and (5) "Do you
have someone you can unburden/trust?" subsequently dichotomized in two possible responses: 0 = never or
almost never and 1 = almost always or always. These are commonly used indicators in the social capital literature
and Brazilian studies [10,117].

Pregnant women's sociodemographic characteristics were collected through a self-administered
questionnaire regarding age, skin color, education level, and household income. The self-reported skin color was
based on the criteria established by the Brazilian Institute of Geography and Statistics [217, categorized as white
or non-white. Maternal education was collected in years of study and was dichotomized as> 8 years of schooling

or < 8 years of schooling (incomplete primary education). Household income was measured using the Brazilian
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monthly minimum wage (BMMW) (R$937, equivalent to approximately US$ 250 during the study) and
categorized in tertiles for assessment: T1 (Lowest) < 1IBMMW; T2 (Medium) 1-2.5BMMW; and T3 (Highest)
>2.5BMMW. The habit of drinking or smoking during pregnancy was considered as yes (if the pregnant woman
drank or smoked at least one day during pregnancy) or not (never drank or smoked during pregnancy). For
analysis, deleterious habits were dichotomized into "yes" or "no."

Dental caries was assessed according to the decayed, missing, or filled teeth index (DMFT index) [18]
and dichotomized considering the prevalence of untreated dental caries as “present” (corresponding to a non-
zero D component in the DMFT index) or “absent” (D component of the DMFT index equal to zero). Marginal
gingival bleeding was assessed according to Ainamo and Bay [227 and dichotomized in “extensive levels of

gingival bleeding” (=15% of sites) and “low levels or absence of gingival bleeding” (<15% of sites) [237].

Statistical Analysis

The data were analyzed using the Stata 14 program (StataCorp LP, College Station, TX, USA). A
descriptive analysis of the independent variables was performed, followed by a description of the total OHIP-14
score and each domain score. The OHIP-14 scores were considered continuous variables. Unadjusted and
adjusted Poisson regression analyses were performed to evaluate associations between the exploratory variables
and total OHIP-14 scores. Variables with p-value < 0.20 in the unadjusted Poisson regression analysis were
incorporated into the adjusted model. Rate ratios (RR) and respective 95% confidence intervals (CI) for the

exposures in relation to the outcomes were shown. The level of significance was set at 5%.

Ethical Issues
This study received approval from the Human Research Ethics Committee of the Franciscan University

Center (Certificate number 55197616.7.0000.5306), and all participants signed a statement of informed consent.

B Results

A total of 256 pregnant women agreed to participate in the study. The mean age of the sample was 25.42
(SD=6.5) years, and the mean gestation time was 24.6 (SD=9.6) weeks. Inter and intra-examiner agreement
(Kappa values) for dental caries ranged from 0.88 to 0.96 at the beginning and during the study.

Table 1 summarizes the characteristics of the sample according to sociodemographic, behavioral, and
oral health variables. The majority of pregnant women were white (56.4%). Regarding household income, most
pregnant women showed the highest tertiles for behavior characteristics; 12.5% and 14.1% of women reported
smoke and drinking, respectively. Considering the clinical conditions, 44.9% of the women presented marginal
gingival bleeding in =15% of sites. The occurrence of untreated dental caries was high, affecting 60.9% of the
women.

The mean overall OHIP-14 score in the sample was 9.74 (SD=9.0). The pregnant woman's older, non-
white, and with lower socioeconomic status showed higher overall OHIP-14 scores. Moreover, women with high
social support levels, with the frequency of religious activities and family visits, who participated in a pregnant
group with someone to take them to the doctor and who had someone they could trust showed better OHRQoL
(Table 1).
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Table 1. Distribution of sample characteristics according to overall OHIP-14 scores.

Variables N (%) OHIP-14
Mean (SD=)
Demographic and Socioeconomic
Age
< 20 years 49 19.1 8.8 (8.7)
20-30 years 165 60.6 8.3 (8.7)
31-40 years 47 18.4 9.4 (10.8)
> 40 years 5 1.9 12.4(7.6)
Race
White 145 56.7 7.6 (7.8)
Non-white 111 43.3 10.1 (10.1)
Education
> 8 years of formal education 198 77.3 8.7 (9.0)
< 8 years of formal education 58 22.7 8.6 (8.8)
Household Income in BMW?
Lowest (15t tertile) 12 4.8 11.5(7.7)
Medium (24 tertile) 190 75.7 8.6 (9.1)
Highest (3rd tertile) 49 19.5 9.1(8.8)
Social Support
Religious Social Networks
At least once a month 125 54 8.8 (9.2)
Less than once a month 105 46.6 9.3 (8.7)
They Have Visited a Family Member
At least once a month 184 71.9 8.4(8.2)
Less than once a month 72 28.1 10.2 (16.3)
Pregnant Women’s Group
Yes 51 19.9 7.5 (8.1)
No 205 80.1 9.0 (9.2)
Someone to Take Them to a Doctor
Never or almost never 40 15.8 10.8 (10.0)
Almost always or always 214 84.2 8.5 (8.7)
Someone to Unburden and Trust
Never or almost never 89 35.0 9.4 (9.5)
Almost always or always 165 65.0 8.4(8.7)
Deleterious Habits
Smoke
No 224 87.5 8.3 (8.4)
Yes 32 12.5 11.8(11.8)
Drink Alcohol
No 220 85.9 8.4(8.5)
Yes 36 14.1 10.3 (10.0)

Clinical Characteristics
Untreated Dental Caries

Without 93 37.3 7.1(8.5)

With 156 62.7 9.7 (9.1)
Marginal Gingival Bleeding

< 15% of sites 133 53.6 7.07 (8.2)

> 15% of sites 115 46.4 10.7 (9.4)

Values are lower than 256 due to missing data; *SD: Standard Deviation; "/BMW: Brazilian Minimum Wages.

Table 2 shows the results of unadjusted and adjusted Poisson regression analyses. In the adjusted model,
age (>40 years), non-white, and low household income were associated with higher OHIP-14 scores. The
influence of social support variables could be noted; pregnant women who had visited their family less than once
a month (RR=1.17; 95% CI: 1.06 -1.28) did not attend pregnant women's group (RR=1.23; 95% CI: 1.09-1.37)
and that had someone to take to the doctor never or almost never reported worst OHRQoL. Regarding behavior

characteristics, women who drank alcohol and smoked during pregnancy had higher means of OHIP-14. In
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addition, women who presented untreated dental caries (RR=1.12; 95% CI: 1.01-1.23) and marginal gingival

bleeding >15% of sites (RR=1.88; 95% CI: 1.27-1.51) also reported worse OHRQoL.

Table 2. The association between pregnant variables and overall OHIP-14 scores was unadjusted and
adjusted, determined using Poisson regression.

Variables

Unadjusted RR* (95% CI)®

p-value

Adjusted RR* (95% CI)’

Age
< 20 years
20-30 years
31-40 years
> 40 years
Race
White
Non-white
Education
> 8 years of formal education
< 8 years of formal education
Household Income in BMWe¢
Lowest (15t tertile)
Medium (2nd tertile)
Hightest (314 tertile)
Religious Social Networks
At least once a month
Less than once a month
Have Visited a Family
At least once a month
Less than once a month
Pregnant Women’s Group
Yes
No

Someone to Take Them to the Doctor

Never or almost never
Almost always or always
Someone to Unburden and Trust
Never or almost never
Almost always or always
Smoke
No
Yes
Drink Alcohol
No
Yes
Untreated Dental Caries
Without
With
Marginal Gingival Bleeding
< 15% of sites
> 15% of sites

1
0.94(0.84-1.05)
1.07 (0.93-1.22)
1.40 (1.07-1.83)

1
1.81 (1.21-1.43)

1
0.99 (0.89-1.09)

1
0.74(0.63-0.89)
0.79 (0.65-0.95)

1
1.04 (0.96-1.14)

1
1.26 (1.15-1.37)

1
1.89 (1.06-1.32)

1
0.82 (0.74-0.91)

1
0.89(0.82.-0.97)

1
1.42 (1.27-1.58)

1
1.22 (1.09-1.87)

1
1.5 (1.24-1.48)

1
1.35 (1.40-1.65)

0.038

0.000

0.878

0.001

0.287

0.000

0.002

0.000

0.010

0.000

0.000

0.000

0.000

1
1.01 (0.89-1.13)
1.06 (0.92-1.23)
1.49 (1.11-2.01)*

1
1.27 (1.16-1.39)*

1
0.64:(0.53-0.77)*
0.69 (0.56-0.85)*

1
1.17 (1.06-1.28)*

1
1.23 (1.09-1.37)*

1
0.83 (0.75-0.93)*

1
1.20 (1.07-1.85)*

1
1.18 (1.05-1.33)*

1
1.12 (1.01-1.28)*

1
1.38 (1.27-1.51)*

*p-value <0.05; *RR: Rate Ratio; "CI: Confidence Interval; ‘SBMW: Brazilian Minimum Wages.

B Discussion

The findings support the hypothesis that social and behavioral characteristics influence the pregnant'

OHROQoL. Women who presented poor social support and harmful habits such as smoke and who drank alcoholic

beverages reported poorer OHRQoL. Our results also suggest that non-white race, lower socioeconomic status,

and presented worse clinical conditions such as caries and gingival bleeding are related to poor OHRQoL.
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Pregnant women's social support was associated with OHIP-14 scores. This result is in agreement with
previous studies [10,117. Although prenatal care should provide pregnant women the opportunity to construct
relationships with support, care, and information providers [247], when asked about social support, several
women did not receive this "support" and presented poorer OHRQoL. Low social support during pregnancy may
represent insufficient emotional support from the partner, family, friends, and health professionals [11,257. This
condition leads to an increase in stress, anxiety, and depression, which are related to well-being and self-
perceived health among pregnant women [11,257. For this reason, poorer social support provides lower
OHROQoL.

In this context, psychosocial characteristics such as low social support may also be connected to the
practice of deleterious habits such as smoking or drinking [14,15,257. According to our findings, the practice of
smoking and alcohol use by pregnant women was associated with a worse OHRQoL. Previous studies in different
populations have also demonstrated the negative impacts of deleterious habits on OHRQoL [26,27]. Studies
have demonstrated that drinking during pregnancy is associated with significant behavioral consequences, traits,
and psychiatric disorders [287. In addition, cigarette smoking during pregnancy is considered a risk factor for
poor maternal outcomes [26]. The use of harmful substances has been related to inadequate oral hygiene habits
[297, which may negatively impact users' general and oral health (307 and consequently in its OHRQoL.

Our findings also demonstrated that low household income negatively impacted the woman's OHRQoL.
However, studies on pregnant women did not show an association with low income [11,127]. We considered
household income and race as proxies for individual socioeconomic status [317]. One may hypothesize that this
is because individuals with poor socioeconomic status are more susceptible to general and oral health risk factors
[827]. In addition, lower income can make accessing and using dental services during pregnancy difficult,
negatively influencing OHRQoL [33,347].

Furthermore, non-white women reported poor OHRQoL. Thus, despite the strong influence of
socioeconomic status, racial inequalities have also been recognized as important predictors for disparities in
OHROQoL [857. Studies related that non-white ethnic groups with the same socioeconomic level as their white
counterparts had lower-level income and occupation, thus hindering access to services and good habits 35,367,
influencing OHRQoL.

Pregnant women older than 40 years of age reported a more significant negative impact on OHRQoL
than contra parts, which is compatible with results found in the literature [87]. The cumulative experience of
periodontal diseases, dental caries, and exposure to risk factors during an individual's life may not be discarded
[87]. Data that can partially explain these findings is the fact that older women had worse oral health and dental
problems. Moreover, young pregnant women demonstrate greater receptivity to adopting healthy habits and
caring for their health [77, such as tooth brushing, which can positively impact quality of life (887, corroborating
this result.

Clinical oral health measures were also associated with OHRQoL among pregnant in our study. Women
with untreated dental caries and gingivitis had worse OHRQoL. Previous studies have also demonstrated the
negative impacts of dental caries on pregnant' OHRQoL [12,397. Dental caries cause pain, impair chewing, and
also can result in psychological discomfort, limiting the performance of activities of daily living and interpersonal
relationships, which causes a negative impact on quality of life [89,40,417. The same can be observed regarding
gingivitis. Erchick et al. [427] showed approximately 37% of pregnant women with gingivitis >10% of the sites.
The presence of multiple sites with gingival bleeding can generate physical and psychological discomfort,

impairing social interaction and well-being [43,447 and, consequently, in pregnant women's OHRQoL.
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The present study has limitations that should be considered when interpreting the results. Some data
were based on the women's reports and may be subject to measurement bias. Women who used orthodontic
appliances and had systemic diseases were not excluded from the study. Furthermore, the cross-sectional design
precludes the assessment of risk factors that impact OHRQoL. However, cross-sectional studies addressing this
population are essential since little is known regarding the oral health status and quality of life of pregnant
women. Therefore, the present data could help guide public policies that offer lasting benefits to pregnant women
and their children. Studies that determine the oral health status of pregnant women, associated factors, and their

relationship with quality of life are critical to the planning and implementation of new health practices [47].

B Conclusion
Low social support and deleterious habits such as smoke and drinking during pregnancy influence
women's OHRQoL. Further, our results also indicate that non-white, lower socioeconomic status and worse

clinical conditions are associated with poor OHRQoL in pregnant women.
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