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RESUMO
O presente estudo avaliou as relações entre condições bucais e o
impacto da saúde bucal na qualidade de vida de gestantes, bem
como fatores relacionados. Um estudo transversal foi realizado
em 119 mulheres que, durante a gravidez, tinham procurado
atendimento prénatal no sistema público de saúde do Estado de
São Paulo, Brasil. Foram realizados exames clínicos bucais e as
gestantes foram entrevistadas utilizando o questionário OHIP
14, forma abreviada, e um segundo inquérito, com informações
sobre os seus hábitos de status sócioeconômico, gravidez e saúde
foi administrado. As maiores pontuações OHIP14 foram
encontrados na área de dor física, com uma pontuação média de
10,6. A taxa média de CPOD para a população foi de 12,2 (±
6,1), com a maioria tendo um CPOD de ≥4.5 (89,9%). A maioria
das mulheres precisava de algum tipo de prótese dentária
(59,7%), tiveram algum tipo de doença periodontal (90,8%),

apresentaram cárie dentária (73,9%), falta de dentes (64,7%) e
estavam na necessidade de tratamento odontlógico (68,1% ). Os
escores do OHIP14 estiveram significativamente associados
com a idade (p = 0,02), primeira gravidez (p <0,001),
necessidade de prótese dentária (p <0,001), presença de cárie
dentária (p <0,001)) e falta de dentes (p = 0,01). Na análise
multivariada, o pior impacto da saúde bucal sobre a qualidade
de vida de gestantes esteve significativamente associada com a
presença de cárie (p = 0,03). Os resultados sugeriram que a pior
condição bucal esteve relacionada com pior qualidade de vida
durante a gravidez. Este grupo de risco deve ser priorizado nos
serviços de saúde, a fim de tratar e recuperar a saúde bucal destas
grávidas, promovendo melhores condições de saúde bucal e da
qualidade de vida de seus filhos.

Palavras chave: Saúde bucal, qualidade de vida, gravidez.

INTRODUCTION
The classic diagnosis of oral health focuses only on
professional clinical evaluation of the patient. It
does not assign any importance to other factors that
directly affect oral health, such as quality of life,
income, schooling level, habits, and an individual’s
perception of their own health1. If quality of life

indicators and selfperception of oral health are
taken into account in the oral health diagnosis, the
estimated need for treatment may be greater and
assessment criteria may be more realistic2.
To evaluate the impact of oral health on quality of
life, many studies have used the OHIP14 question 
naire (Oral health impact profile questionnaire –
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short form), developed by Slade and Spencer29. The
14 questions in the questionnaire were effective in
terms of revealing associations between clinical,
social and demographic factors10. The OHIP14 has
already been tested and validated for use in the
Portuguese language and Brazilian culture and, in
addition, this version of the OHIP14 had good
psychometric properties, similar to those shown 
by the original version6. The OHIP14 enables
evaluation of the unfavorable impacts of the oral
condition on a patient`s wellbeing and quality 
of life. It also reveals subjective experiences
associated with oral health. Using an indicator like
the OHIP14 can facilitate dental service planning
by enabling prioritization of care for people whose
oral health has high impact on their quality of life1

and thus directly affects the oral health and quality
of life of their children8,11. Pregnant women are
considered to be a special category of patients
because they are at higher risk for oral diseases and
are undergoing physical, biological and hormonal
changes that may create adverse conditions in the
oral environment and their psychosocial state2. 
The quality of life of pregnant women affects
maternal health as well as fetal and infant health12,13.
Studies have demonstrated that the absence of teeth
can damage both nutrient intake and psychosocial
behavior 3,12. 
Few studies have investigated the impact of oral
health on a pregnant woman’s quality of life35,8,12,14.
Oral pain during pregnancy has been found to have
a negative effect on Brazilian women’s quality of
life and causes difficulty in maintaining emotional
balance, eating and oral hygiene during pregnancy,
and may harm the fetus12. A study of pregnant
Indian women found that increasing age, multipa 
rity, tooth decay and periodontal disease adversely
affected OHRQoL3. Another study undertaken on
pregnant Indian women showed that they had more
periodontal problems than nonpregnant women,
and that OHIP14 scores were significantly higher
for pregnant women5. A survey conducted on
pregnant women in Uganda using the OIDP (Oral
Impacts on Daily Performance) to assess OHRQoL
showed that there was a strong association between
the score and loss of teeth, but no association with
periodontal disease4. An evaluation of Argentina’s
lowincome pregnant women using the OHIP49
found that even with high prevalence of caries and
gum disease in the study population, oral health

status was not verified to have any impact on quality
of life, although it can be an important variable for
the demand for services14. A study conducted in
Shanghai, China showed that the negative oral
impacts experienced by pregnant women were
mainly related to functional limitation and physical
pain, and the loss of teeth was associated with
OHRQoL8. There is no consensus on whether oral
health status during pregnancy causes further
impact on quality of life, due to the few studies on
this topic. The aim of this study was therefore to
evaluate the relationships between oral conditions
and OHRQoL, as well as related factors. 

MATERIAL AND METHODS
Study Design and Ethics
This research formed part of “The Impact of Care in
the Practice of Maternal Breastfeeding and Oral
Health on the MotherChild Binomal” conducted by
the Graduate Program in Preventive and Social
Dentistry of São Paulo State University (UNESP) at
all public health units of two mediumsized cities in
the State of São Paulo, Brazil. The study conforms
to the Strobe guidelines for crosssectional studies15.
A research project was submitted and approved 
by the Ethics Committee on Research Involving
Humans of the Araçatuba School of Dentistry
UNESP. 

Participants
The total calculated sample consisted of 120
pregnant women, a number obtained by calculation
through finite populations16. To calculate sample
size, the OHIP14 score obtained in a similar study
conducted on Brazilian pregnant women, according
to the literature12, was considered, with significance
level α = 0.05, absolute sampling error 6 4% and
finite population during the study period (August
October 2007).
Written informed consent was obtained from all
participants. Included were women who sought pre
natal care at the public health units of the Brazilian
Health System (Sistema Único de Saúde  SUS)
from August to October 2011 and women in the last
trimester of pregnancy. Pregnant women who
refused to undergo clinical examination were
excluded (n = 1). The final sample consisted of 119
pregnant women, who represented 95% of the
pregnant population of the municipalities in the
study period.
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Data sources/ measurement 
A pilot study was performed on pregnant women to
calibrate examiners and check for possible errors in
data collection. During the pilot study, the methods
of data collection, administration of the clinical
exam and statistical data analyses were tested.
Women in the study received clinical oral exams
and were interviewed using two forms, one
containing the OHIP14 questions to evaluate the
OHRQoL and a second questionnaire, which was
pretested during the pilot study and contained
questions about socioeconomic status, pregnancy
and health habits. 

Variables
Socioeconomic status included household monthly
income (0–1 BMW – [Brazilian Minimal Wage];
More than 1 BMW) – one BMW was equivalent 
to US$150.05 in 2011 (standard value) and years 
of schooling (0–8 years; 9 or more years).
Demographic data included ethnicity (White; Non
White  Brown; Black); age (up to 21 years; 22
years old or older); employment (yes; no) and
marital status (living with partner; no partner).
Questions about pregnancy and habits were
included: first pregnancy (yes; no); number of
pregnancies; presence of systemic diseases (yes;
no) and unplanned pregnancy (yes; no). 
Clinical oral exams were performed by a
previouslycalibrated team, according to WHO
(World Health Organization)17 criteria (Kappa test
= 0.91), using a flat mouth mirror and a CPI
(Community Periodontal Index) probe for the
epidemiological survey under natural light, with the
examiner and the patient seated. Dental conditions
were recorded, such as the WHO standardizations
for the crown (codes – 0: sound; 1: decayed; 2:
filled, with decay; 3: filled, no decay; 4: missing, as
a result of caries; 5: missing, any other reason; 6:
fissure sealant; 7: bridge abutment, special crown
or veneer/implant; 8: unerupted tooth; T: trauma; 9:
not recorded), and for the treatment needed (codes–
0: none; 1: one surface filling; 2: two or more
surface fillings; 3: crown for any reason; 4: veneer
or laminate; 5: pulp care and restoration; 6:
extraction; 7: white spot remineralization; 8: fissure
sealant; 9: not recorded) 20. The DMFT index
(number of teeth that are decayed (D), missing (M),
or filled (F) in an individual, applied to permanent
dentition) was calculated. Additionally, periodontal

condition was assessed by the CPI score (codes – 0:
healthy; 1: bleeding; 2: calculus; 3: shallow pockets
45mm; 4: deep pockets > 6mm; X: excluded), and
the need for prostheses was recorded (codes – 0: no
prosthesis needed; 1: need for oneunit prosthesis;
2: need for multiunit prosthesis; 3: need for a
combination of one and/or multiunit prostheses;
4: need for full prosthesis; 9: not recorded)17.
The OHIP14 was used to measure the social impact
of problems that may compromise oral health. The
questions asked whether any of the problems
evaluated by the OHIP14 had occurred during the
previous six months and the response choices were:
Often, Never, Rarely, Sometimes, Repeatedly or
Always. The Portuguese version of the OHIP14
questionnaire was not changed or altered12. 
To increase the reliability of the results in the pilot
study population, the questionnaires were reapplied
after an interval of seven days and testretest
reliability was analyzed by calculating the Pearson
correlation coefficient (0.87; p < 0.01) and
Cronbach’s alpha test (0.93). The results showed
stability and internal consistency, demonstrating
that the examiner was capable of applying the
instruments successfully.
In the pilot study, we realized that we needed to
develop an explanation for the options in the
questionnaire. This included adding the following
details: Never – never in the past 6 months; Rarely
– once or twice in the past 6 months; Sometimes –
Every month or every week in the past 6 months;
Repeatedly – Nearly every day or twice or more
times per week and Always– All the time, daily
during the past 6 months.
The OHIP14 deals with the following domains:
functional limitations (questions 1 and 2), physical
pain (questions 3 and 4), psychological discomfort
(questions 5 and 6), physical disability (questions 7
and 8), psychological disability (questions 9 and
10), social disability (questions 11 and 12), and
handicap performing daily activities (questions 13
and 14)18.
To calculate the impact of oral health on a pregnant
women’s quality of life, the original OHIP14
scoring was assigned to each question, according 
to the response provided: never – 0; rarely – 1;
sometimes – 2; frequently – 3; always – 4. Final
scores for all questions could thus range from 0 to
56 points. The higher scores indicated a greater
perception of OHRQoL19. 
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Statistical methods
All the questionnaires were reviewed, entered and
analyzed employing the Epi Info 7 program20 and
the Bioestat program 5.3, freely available in Brazil21. 
The variables (social and demographic status and
the women’s clinical oral health condition) were
described via frequency distributions for categori
cal variables and the average for continuous
variables. The Chisquare test was used to evaluate
the associations between the categorical variables.
The adopted statistical significant pvalue was
equal to or lower than 0.05.
Clinical variables were evaluated according to the
method adapted by CohenCarneiro et al.19, which
associates OHIP scores with the following clinical
parameters: need for prostheses (yes, type of oral
prosthesis corresponds to codes 1 to 4; not needed,
code 0); need for dental treatment (yes, presence of
at least one type of treatment needed, classified as
1 to 8; no, all the teeth with codes 0 or 9); presence
of untreated decayed teeth (yes, “D” component of
the DMFT index different from zero; no, “D”
component equal to zero); missing teeth (yes, “M”
component of the DMFT different from zero; no,
“M” component equal to zero); periodontal disease
(yes, if there was any kind of change  codes 1, 2,
3, 4 according to the CPI score). The non
parametric MannWhitney test was used to compare

the OHIP scores with the dichotomous nominal
values described above.
Spearman’s Rank Correlation Coefficient was used
to evaluate the relationship among CPI, DMFT, age,
number pregnancies and OHIP scores.
The variables that had a pvalue of ≤ 0.20 were
included in the analysis of multiple logistical
regression. The results were presented using
frequencies and an Odds Ratio (OR) with a 95% CI.

RESULTS 
The majority of the study population consisted of
mothers of average age 24.7 (±5.9) years, not
working, with more than eight years of schooling,
living with their partners, with low household
income and not in their first pregnancy.
Table 1 shows the numerical and percentage distri 
butions of the scores for the OHIP14 responses.
The higher scores are concentrated around the
second area of the questionnaire, which asked about
physical pain. The average OHIP14 score for the
population was 10.6(±14.4).
Most of the women in this study (Table 2) had DMTF
(decayed, missing and filled teeth index) ≥4.5
(89.9%) and some type of periodontal disease  CPI≠0
(90.8%). Average DMFT for the population was
12.2(±6.1). Most women needed some kind of dental
prosthesis (59.7%), showed some kind of periodontal
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Table 1: Numerical distribution of pregnant women, according to OHIP-14 performance items and total 
prevalence scores for domains.

Functional limitation

Physical pain

Psychological discomfort

Physical disability

Psychological disability

Social disability

Handicap performing daily

activities

Articulation 

Sense of taste

Pain 

Eating 

Self-conscious 

Felt tense 

Diet unsatisfactory 

Interrupt meals 

Relax 

Embarrassed 

Irritable 

Usual work 

Less satisfied 

Unable to function

Items 0
Never
n (%)

105 (88.2)

94 (79.0)

55 (46.2)

72 (60.5)

95 (79.8)

83 (69.8)

88 (73.9)

89 (74.8)

85 (71.5)

95 (79.9)

97 (81.5)

107 (89.9)

96 (80.7)

114 (95.8)

1
Rarely
n (%)

1(0.8)

3 (2.5)

5 (4.2)

1 (0.8)

0 (0.0)

2 (1.7)

4 (3.4)

1 (0.8)

3 (2.5)

1 (0.8)

0 (0.0)

1 (0.8)

3 (2.5)

0 (0.0)

2
Sometimes

n (%)

2 (1.7)

7 (5.9)

20 (16.8)

11 (9.3)

7 (5.9)

8 (6.7)

5 (4.2)

6 (5.0)

6 (5.0)

6 (5.0)

3 (2.5)

4 (3.4)

4 (3.4)

3 (2.5)

3
Repeatedly

n (%)

2 (1.7)

1 (0.8)

9 (7.6)

2 (1.7)

2 (1.7)

8 (6.7)

5 (4.2)

4 (3.4)

2 (1.7)

1 (0.8)

2 (1.7)

2 (1.7)

3 (2.5)

0 (0.0)

4
Always
n (%)

9 (7.6)

14 (11.8)

30 (25.2)

33 (27.7)

15 (12.6)

18 (15.1)

17 (14.3)

19 (16.0)

23 (19.3)

16 (13.5)

17 (14.3)

5 (4.2)

13 (10,9)

2 (1.7)
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change (90.8%), had tooth decay (73.9%), missing
teeth (64.7%) and were in need of treatment (68.1%).
Table 2 shows the association between the OHIP
14 scores and variables. There was a statistically
significant relationship between the OHIP14
scores and age, first pregnancy, need for prosthesis,
presence of decayed tissue and missing teeth. 
Spearman’s correlation was analyzed to investigate
the relationship between the clinical indicators of
periodontal condition, the DMFT index, age, the

number of prior pregnancies and the women’s
OHIP14 scores (Table 3). There was a statistically
significant correlation between the DMFT score
and all of the domains of the OHIP14 and for the
total OHIP14 score (p<0.001). Moreover, age and
the number of pregnancies were significantly
correlated (p = 0.05 and p<0.001, respectively). 
In the multivariate analysis (table 4), the worst
OHRQoL was significantly associated with the
presence of caries (p=0.03).
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Table 2: The association between mean OHIP-14 scores and variables.

Age

Employed

Skin color

Marital status

Years of Schooling

Household income

First pregnancy

Presence of systemic diseases

Unplanned pregnancy

Need of dental  prosthesis

DMFT Value

Periodontal disease

Presence of tooth decay

Need of some form of treatment

Missing teeth in the mouth

SD - Standard deviation
BMW - U$150.05 

Variables

Up to 21 years old

22 years or older

No

Yes

White

Nonwhite

With a partner

No partner

Up to 8 years of schooling

More than 8 years of schooling

Up to twice the BMW*

More than twice the BMW*

No

Yes

No

Yes

No

Yes

No

Yes

DMTF ≤ 4.4

DMTF ≥ 4.5

No – CPI = 0

Yes -  CPI ≠ 0

"D" component of the DMFT = 0

"D" component of the DMFT ≠ 0

No

Yes

“M” component of the DMFT = 0

“M” component of the DMFT ≠ 0

n

39

80

65

54

49

70

93

26

52

67

77

42

61

58

86

33

44

75

48

71

12

107

11

108

31

88

38

81

42

77

Mean (±SD)

6.2 (11.1)

12.7 (15.4)

11.0 (14.6)

10.1 (14.3)

12.1 (13.7)

9.6 (15.3)

11.7 (15.1)

6.7 (11.1)

12.4 (12.8)

8.3 (15.4)

12.0 (15.4)

8.1 (12.2)

15.0 (16.4)

5.9 (10.2)

8.7 (12.9)

15.7 (16.9)

11.7 (12.0)

8.8  (15.6)

5.0 (9.2)

14.4 (16.1)

5.0 (10.3)

11.2 (14.1)

5.3 (8.4)

11.1 (14.8)

5.2 (10.7)

12.5 (15.1)

11.1 (13.5)

10.4 (14.9)

5.6 (10.0)

13.3 (15.7)

p

0.02

0.52

0.70

0.12

0.19

0.22

<0.001

0.08

0.75

<0.001

0.18

0.27

<0.001

0.87

<0.001
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DISCUSSION
This study’s main findings were to verify that a
pregnant woman’s oral health condition interferes
with her quality of life and that women with poorer

oral health conditions (presence of caries) had
poorer OHIP14 scores, which was also verified by
the clinical oral exams. The average score of the
OHIP14 in this study was 10.6, a value higher than
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Table 3: Correlation* between variables and OHIP-14 performance items and total prevalence scores.

Variables

Functional limitation

rs (p)

Physical pain

rs (p)

Psychological discomfort 

rs (p)

Physical disability 

rs (p)

Psychological disability 

rs (p)

Social Disability

rs (p)

Handicap in performing daily activities

rs (p)

Total OHIP

rs (p)

rs -coefficient
p - Value of significance: p < 0.05 

Spearman’s rho test 
*Spearman’s correlation analysis

Age

0.1167 

(0.20)

0.1317

(0.15)

0.1292

(0.16)

0.1822

(0.04)

0.1380

(0.13)

0.0319

(0.73)

0.1730

(0.06)

0.1754

(0.05)

Number of 
pregnancy

0.2066 

(0.02)

0.3236 (<0.001)

0.3195

(<0.001)

0.2999 (<0.001)

0.3232

(<0.001)

0.2179 

(0.02)

0.3551 (<0.001)

0.3952 (<0.001)

DMFT

0.2954 (<0.001)

0.1859

(0.04)

0.2340

(0.01)

0.2634 (<0.001)

0.2882 (<0.001)

0.2017 

(0.02)

0.1851 

(0.04)

0.2954

(<0.001)

CPI

0.1301 

(0.15)

0.8031

(0.37)

0.0883

(0.34)

0.1260

(0.17)

0.1004

(0.28)

0.0430

(0.64)

0.0603

(0.51)

0.1105 

(0.23)

PIP

-0.0517 (0.58)

-0.0624 (0.50)

-0.0276

(0.77)

-0.0458 (0.62)

-0.0234

(0.80)

0.0174 

(0.85)

-0.0920 (0.32)

0.0517 

(0.58)

Table 4: Multiple logistical regression analysis between variables and OHRQoL.

Variables

Age

Working

Marital Status

Years of schooling

Household income

OHRQoL First pregnancy

Presence of systemic diseases

Need of dental  prosthesis

DMFT Value

Presence of tooth decay

Missing teeth in the mouth

SD - Standard deviation
OR – Odds ratio

p

0.75

0.92

0.06

0.99

0.70

0.34

0.48

0.52

0.83

0.03*

0.76

Coefficient

0.0146

-0.0432

1.0175

-0.0020

0.0082

-0.4576

0.3246

0.3574

0.0094

1.1229

0.1894

SD

0.05

0.46

0.56

0.99

0.02

0.48

0.46

0.56

0.04

0.53

0.61

OR

1.01

0.95

2.77

0.99

1.01

0.63

1.38

1.42

1.01

3.07

1.21

CI (95%)

0.93 – 1.11

0.39 – 2.88

0.92 – 8.29

0.38 – 2.62

0.97 – 1.05

0.24 – 1.64

0.56 – 3.41

0.48 – 4.30

0.92 – 1.10

1.08 – 8.73

0.37 – 3.9
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those found for Chinese women (7.9)8, pregnant
women in India (7.0)3,5 and pregnant women in
Brazil (3.8)6. A national survey of oral health
conducted in 2010 in Brazil showed that average
OIDP in nonpregnant women aged 15 to 44 years
ranges from 1.19 to 1.4422.
One limitation of this study was sample size. Another
limitation was related to study design, since it was a
crosssectional study and therefore may have some
biases such as memory or social desirability and
inability to provide more evidence on the results.
Longitudinal studies are needed. Multisite studies
should be performed on a larger sample representative
of the population of pregnant Brazilian women with
more heterogeneous characteristics.
The most commonly employed method for evaluating
oral health condition is professional clinical
evaluation. However, this method assigns little or no
importance to crucial factors such as how the state of
the mouth affects a person`s daily life. In order to
provide better care for patients, it is necessary to use
subjective indicators of oral health to better capture
the specific needs of individuals1. 
It is widely accepted that oral problems can cause a
significant impact on physical, social and mental
wellbeing during pregnancy. The results of our
study demonstrate that the impact of oral health on
quality of life, as reflected by the OHIP14 scores,
was significantly worse for those patients who also
had a clinical issue. This confirmed the work of
Acharya et al.3 and Acharya and Bath5. It constitutes
a matter of concern because pregnant women’s
quality of life and health condition are known to
have a direct effect on their children’s quality of life
and health condition11. 
Increasing age, multiple pregnancies, DMFT index,
presence of tooth decay, need for treatment and
dental prosthesis, and missing teeth were all
associated with a poorer impact on the women’s
quality of life. These associations are in agreement
with the findings of Acharya et al.3.
Women not in their first pregnancy had higher oral
health impact scores than women in their first
pregnancy, suggesting that the number of pregnancies
may be an important predictor for this impact. This
finding may explain why, during pregnancy, a
woman is at increased risk of mouth disease due to
changes in her habits, such as eating more sugary
foods, less tooth brushing because of an increase in

nausea and vomiting, and/or hormonal changes
caused by pregnancy that increase the inflammatory
response23.
The study shows that factors such as presence of
caries were important predictors of the impact of oral
health on quality of life in the multivariate analysis.
The DMFT index was associated to all the domains
of the OHIP. This pattern suggests that the presence
of caries and missing teeth can cause dental pain,
thereby leading the patient to be constrained by her
oral health condition and prompting her to socialize
less with relatives, friends, and acquaintances24. The
loss of a tooth as a result of caries and periodontal
disease also had a negative impact on the OHRQoL
in another study8.
We found no such correlation between the OHIP14
score and periodontal disease as pointed out in the
literature3,5, perhaps because the present study had
high prevalence of the disease (90.8%). It is also
important to note that the CPI index was used, which
although easy to use and enabling comparison of
data with international studies to be indexed and
indicated by the WHO on periodontal disease4, is
partially performed with regard to some teeth
indices and not performed on all teeth (full mouth)8.
These women are an essential part of the family unit
regarding oral health, since after childbirth they are
also responsible for their children’s oral health.
Studies have shown that the worse the mother’s oral
health, the worse is their children’s 24,25.
The definition of a specific population’s need for
dental treatment is an important step in planning
health policies, using subjective indications, such
as applying the OHIP14 questionnaire, which
complements the clinical exam and allows health
professionals to better understand a person’s
perception of his or her oral health and perceived
need for treatment. This knowledge also helps
healthcare professionals to formulate effective
programs and health services.

CONCLUSION
These results suggest that poor oral conditions have
a negative influence on quality of life during
pregnancy. This risk group should be prioritized in
the health services in order to treat and recover the
oral health of pregnant women, thereby also
promoting better oral health conditions and quality
of life of their children.
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