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INTRODUCTION

Systemic arterial hypertension (SAH) is a multi-
factorial clinical condition characterized by high and
sustained levels of blood pressure (BP)'. Considered
the most prevalent among cardiovascular diseases,
systemic hypertension is also the main risk factor for
stroke, heart attack and end stage renal disease'?2. Due
to its high prevalence and low control, it has become a
public health problem in Brazil and worldwide Due to its
high prevalence, 40% worldwide, and low control, it has
become a global public health problem, accounting for
9.4 million deaths per year (WHO, 2013)2. The number
of hypertensive people in the world increased from 594
million in 1975 to 1 billion in 20158 The prevalence of
SAH, reported by medical diagnosis, in Brazil, for the
population aged 18 years and over, was 21.4% in 2013.
Among women, this value was 24.2% and among men,
18.3%*.

Noise is a stressor and can lead to SAH. Noise
causes slow progressive hearing loss, fatigue, irritability,
noise sleep disorders etc®. Regarding epidemiology
on this topic, publications and research can be found
that report the occurrence of adverse effects resulting
from excessive exposure to occupational noise, such
as noise induced hearing loss (NIHL), hypertension
and ischemic heart disease %7. Continuous long-term
exposure to noise above 85 dB(A) is associated with
numerous health effects, including changes in blood
pressure®. Many studies on non-auditory effects of
noise exposure, above all the effect of noise exposure
on arterial pressure, have been carried out 4 81°,

Exposure to noise in classrooms has contributed to
the deterioration of teachers’ health and quality of life,
especially in basic education'. Teachers are a class
of workers who are constantly exposed to the noise
present in the classroom, from conversations between
students who are inside and outside the class, those
moving along the corridors, or those in gym activities,
among others. Many of these professionals undergo
strenuous working hours, increasing their exposure
to noise and its effects. Moreover, teaching is a highly
stressful activity in general, with obvious repercussions
on physical, mental and professional performance'.

This epidemiological study aimed to investigate the
association of noise exposure with the occurrence of
SAH, among female teachers.
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METHODS

Ethical aspects

This study was submitted to the Ethics Committee
of the Medicine School of Itajuba, and was approved
on September 19, 2013, under number: 400817/2013.

Sample

A cross-sectional, descriptive and observational
study was carried out in all 34 state public schools,
with the population of 847 teachers, in Divindpolis, in
the state of Minas Gerais, Brazil (33 of them located in
an urban area and 1 in a rural one). The procedure for
estimating the sample size was based on research by
Moreira et al. (2011)'3, which revealed a prevalence of
7.14% of systemic arterial hypertension among female
teachers.

Considering the 95% confidence level and absolute
precision of five percentage points', the sample size
resulted in 102 teachers. The value had to be increased
by 10% to contemplate eventual losses or refusals and
by 20% to account for confounding variables, resulting
in a total of 133 female teachers, who were randomly
selected, regardless of the schools they worked at.
Even so, all of the schools, including the one in the rural
area, were contemplated with at least one participant.

Only female teachers who were actively teaching
were included in the research. The excluded ones were
temporary female teachers, those working in a different
function or those who were off work due to illness or on
leave without pay.

Noise exposure assessment

In order to control the statistical error, the noise
exposure assessment procedure was based on the
sampling process by indications established by Brunn
et al. (1986)'°. According to these authors, the sufficient
number of samples is set when an average confidence
level of a set of measures presents a value equal to
or below the error of the instrument (dosimeter) used.
In this case, employee instrument error is = 2 dB (A).
The size of the sample submitted to the assessment
of noise exposure was based on the work of Behar,
Plener (1984)'¢. For this study, the values of T (ratio of
the sample with the highest levels) and a (Probability of
loss of individuals with the highest levels of exposure
to noise) were established as being 0.1 and 0.05,
respectively, resulting in 29 assessment procedures



by dosimetry of teachers’ exposure to noise. The
29 individual dosimetry assessments were made
randomly, considering the teachers’ sample group and
the respective class schedules.

The noise exposure assessment procedure was
carried out using a noise dosimeter of the brand
Instrutemp, model DOS-500. The configuration of the
instrument was set in accordance with the recom-
mendation of the Occupational Hygiene Standard - 01
(NHO-01) (FUNDACENTRO, 2001)'" establishing an
exposure limit of 85 dB(A) for an eight-hour day with an
exchange factor of three. The threshold level was set
to 70 dB(A). The dosimetry procedure for each teacher
was conducted over a period of 50 minutes, corre-
sponding to the duration of one class.

The worker’s exposure to sound levels is variable
throughout the day and week. Therefore, the calculation
of Normalized Exposure Level (NEL), according to the
NHO-01 (FUNDACENTRO, 2001)', associated with
a corresponding exposure of an eight-hour workday
was carried out. Likewise, respecting the peculiarities
presented in the teacher activity, the Weekly Exposure
Level (WEL) was calculated, as adopted by the Directive
of the European Economic Community (DCEE, 1986)8.
The value of weekly exposure, converted to the value
of the sound pressure in Pascal squared (Pa?), second
Equation 1, was used to calculate the noise dose
expressed by multiplying it by the time in function in
weeks (Pa2.weeks).

L,=10xlog p?/(p,’) (1)

Where:

Lp: Sound level pressure, in dB, or the weekly
exposure, in dB(A);

p: Sound pressure, in Pascal and

p,: Sound pressure of reference or 2 x 10~ Pa.

Questionnaire

A structured questionnaire, prepared by the authors
based on the literature review, was applied to the sample
female teachers in order to obtain data on sociodemo-
graphic, health and work aspects, on occupational
noise exposure, and on risk factors for SAH, such as
alcohol ingestion, smoking, sedentary lifestyle, skin
color, and history of SAH in the family, among others.
The questionnaire was based on the literature review.
A pre-pilot application of the questionnaire was carried
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out with 25 teachers in order to test and adjust it. The
questionnaire, after the free and informed consent
form was signed by all the respondents, was applied
between August and September of 2014 in reserved
rooms of the schools. Waist circumference and height
were measured with the aid of a tape measure. In order
to measure body mass, a scale of the brand Omron,
model HBF-214, was used.

The data analyzed data in this study were acquired
by questionnaire application. Arterial hypertension,
diabetes and auditory loss were reported by teachers
that had already been submitted to medical diagnosis
for these diseases.

The variables used in the analysis were coded.
Regarding the categorical variables, that is, those that
have more than two answer options, it was necessary
to turn them into dummy variables during the inputting
of variables into the software EPI-INFO version 3.51TM
(2006)¢ for analysis.

Statistical analysis

In order to describe the association between the
dependent variable, self-reported based on medical
diagnosis, (hypertension — SAH) and the set of explan-
atory variables, the technique of multivariate uncon-
ditional logistic regression was carried out using the
computer software Epi-Info 3.5.1TM'". The selected
logistic regression method provides the calculation of
Odds Ratio for the outcome, while controlling the other
explanatory variables considered®. The construction
of the model was guided by the criteria established by
Hosmer and Lemeshow (1989)?', in which the variables
with p = 0.20 and p = 0.05, according to the likelihood
ratio test, were selected in the univariate and multi-
variate analyses, respectively.

RESULTS

Sample characteristics

By applying the questionnaires among the 133
female teachers, a prevalence of hypertension of 17.3%
was observed.

Table 1 shows the distribution of population by age,
presence of companion, skin color and educational
level. The average age was 42.7 = 9.9 years old, with
a minimum age of 22 and a maximum age of 59 years
old.
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Table 1. Distribution of sociodemographic variables among female teachers in state schools of Divinopolis, Minas Gerais, Brazil, in 2014

Variables

Age (years) (means + SD) 427 +99
- Marital status (%)

Single or widow 41.0 (30.8)
Married or cohabiting 92.0 (69.2)
- Skin color (%)

Black or brown 12.0 (9.0
Others 121.0 (91.0)
- Educational level (%)

High school 3.0 (2.3)
Higher Education and above 130.0 (97.7)
- Workplace

Elementary School | 85.0 (64.0)
Elementary School Il or High School 48.0 (36.0)

Table 2 shows the distribution of sample according
to the variables related to health. Among the inter-
viewed female teachers, 42.9% had a BMI above 25
kg.m?2,

The distribution of the sample according to the
variables related to work and noise exposure can be
seen in Table 3.

Table 2. Distribution of variables related to lifestyle and health among female teachers in state schools of Divindpolis, Minas Gerais,

Brazil, in 2014
Variables
- Body Mass Index (kg.m2) (%)
18.5/-25 76.0 (57.1)
> 25 57.0 (42.9)
- Waist circumference (above recommended) (%) 99.0 (44.4)
- Practitioner of physical activity (%) 69.0 (51.9)
- Smoking (%) 20.0 (15.0)
- Passive smoking (%) 17.0 (12.8)
- Alcohol intake (%) 16.0 (12.0)
- Coffee intake (%) 95 0 (71.4)
- Tea intake (%) 0 (6.0)
- Salt consumption (%) 25 0 (18.8)
- Systemic Arterial Hypertension (SAH) diagnosis (%) 23.0 (17.3)
- Systemic Arterial Hypertension (SAH) Family history (%) 64 O (48.1)
- Noise-induced hearing loss (%) 0 (4.5)
- Diabetes diagnosis (%) 0 (3.0
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Table 3. Distribution of variables related to work and noise exposure among female teachers in state schools of Divindpolis, Minas

Gerais, Brazil, in 2014

Variables

- Feel insecure at work (%)

- Have autonomy at work (%)

- Have support from colleagues (%)

- Have supervisors’ support (%)

- Extra-occupational noise exposure (%)

- Annoyed by noise at work (%)

- Annoyed by noise at home (%)

- Occupational exposure dose (Pa%. Weeks) (means =+ SD)

23.0 (17.3)

104.0 (78.2)
111.0 (83.5)
112.0 (84.2)
17.0 (12.8)

49.0 (36.8)

23.0 (17.3)
161.3 + 111.8

From the analyzed sample, 55.3% have a daily
workload from 4.5 to 9 h, 56.0% have seniority higher or
equal to 10 years, and 64.7% work in Children School
or Elementary School I.

Individual dosimetry

The procedure revealed that the average of the
exposure values and the confidence interval of the
samples were 87.2 + 1.7 dB(A).

The equivalent noise level (LAeq) exceeded 85
dB(A) in 69% of the performed procedures. From the
average of the equivalent noise level, it was observed
the normalized exposure level (NEL), exceeds the limit
of 85 dB(A), from an estimated exposure of six hours
per day. The weekly exposure level (WEL) reaches the
limit of 85 dB(A) with five days of work comprising six
classes a day.

According to teachers’ reports, during dosimetry,
noise from ftraffic, as well as others from external
sources, were not perceived within the classroom.

No significant differences were found between the
noise values in the classroom during dosimetry perfor-
mance. Similar noise values were found in classes of
Physical Education, Portuguese, Mathematics, Biology,
among others, even in different educational levels.
The mean value found was 86.7 dB(A) with a standard
deviation of 4,7 dB(A).

The noise exposure dose had a mean value of 161.3
+ 111.8 Pa2 weeks, with the maximum value of 344
Pa2. weeks.

Analysis of the variables

The Table 4 shows the univariate analysis results,
showing the significant explanatory variables in the
process, ie those with p <0.20, the Odds Ratios (OR)
and Confidence Intervals (95% CI) values.
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Table 4. Univariate analysis (crude) of explanatory variables significant in the occurrence of hypertension among female teachers in state

schools of Divindpolis, Minas Gerais, Brazil, in 2014

Crude analysis

Variable

OR Cl,."

05% p value

Smoker
Non smoker
Smoker

7.69 2.69 - 22.00 < 0.01

Age
22 /- 52
52 /- 59

4.21 1.59-11.13 < 0.01

Skin color
White
Black/Brown

4.09 1.17-14.30 0.04

Waist (above recommended)
No
Yes

2.81 1.10-7.19 0.03

Autonomy
No
Yes

2.26 0.85-6.03 0.11

Salt consumption
No
Yes

2.24 0.80-6.21 0.13

Marital status
Single or widow
Married or cohabiting

0.41 0.13-1.31 0.11

In the most appropriate regression model, based
on the maximum likelihood ratio test, ie the one with p
value <0.05, the significant variables were: smoking,

age and marital status. The Table 5 presents the
explanatory variables cited, with the both values of the
Odds Ratios (OR) and Confidence Intervals (CI95%).

Table 5. Multivariate analysis (adjusted) of explanatory variables in the occurrence of hypertension among female teachers in state

schools of Divindpolis, Minas Gerais, Brazil, in 2014

Adjusted analysis

Variable OR o, n
Smoking

Non smoker 1

Smoker 9.34 2.75-31.71 < 0.001
Age (years)

22 /-52 1

52/-59 2.96 1.01 -8.65 0.048
Marital status

Single or widow 1

Married or cohabiting 0.25 0.06-1.00 0.050
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DISCUSSION

Teachers’ work has been characterized as stressful,
due to inadequate work organization, which has
a limited autonomy and lack of social support. In
addition, the daily work, represented by the intense
noise and some precarious relationships in the activity,
have contributed to the development of stress''. This
configuration of the teacher’s work led to hypothesize
that the presence of noise, a stressor, even if not at
such intense levels as typically found in industry, could
be associated with the occurrence of SAH among
teachers.

The prevalence of SAH observed among female
teachers higher than that found in a study with
university female teachers,”® where the value was of
7.14%. However, the results were lower than the values
found in a study with Basic Education female teachers,
in which the prevalence of SAH was of 20.1% 22.

Despite noting noise levels in the classroom above
the permissible for an eight-hour workday, the variable
“noise exposure” analyzed either as categorical or
continuous did not present significance in the occur-
rence of hypertension, which is a result that contrasts
with other studies developed in this subject 2. Attarchi
et al.2 have shown that hypertension rate, systolic mean
and diastolic BP were higher among shift workers that
were exposed to noise higher than the permissible limit
of 85 dB(A). Excessive exposure of female teachers
to noise in the workplace requires appropriate control
measures to prevent associated risks.

This study showed that age has an important
influence on the occurrence of hypertension. This
study showed that age has an important influence
on the occurrence of hypertension, in line with other
studies which reveal that with advancing age, a
non-modifiable risk factor, there is a propensity to
develop hypertension?.

Passos et al.?* affirm that there is a clear trend of
increase in blood pressure with age, since a significant
increase in blood pressure with age was verified, from
2.3% in the age group of 20-29 years old to 46.9%
among those between 60 and 69 years old. Studies
show that the prevalence of SAH increased progres-
sively and significantly with age up to 69 years old,
reaching 70.0% among those over 70 years?.

Smoking was considered a significant variable for
the occurrence of SAH in the final model. There are
many reports that identify the cardiovascular system
as one of the major target organs for problems due
to smoking?®. Nicotine’s main acute effects on the
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cardiovascular system are peripheral vasoconstriction,
blood pressure and heart frequency increasement?.
Those reports state that nicotine generates the
activation of sympathetic nervous system, along with
heart frequency, blood pressure and myocardial
contractility with the reduction of oxygen in forward
vessels and the myocardium?. Either active or passive
exposure to smoking causes damage to heart and
blood vessels, although pathological mechanisms of
damage may differ with regard to the type of action but
not for that is concerning chemical toxics responsible
of the alterations®. In this study, smoking behaved as a
significant variable associated with hypertension.

Smoking, reported as a habit for 15.0% of the
respondents, has been confirmed as a risk factor for
numerous diseases, especially cardiovascular, cancer
and respiratory diseases. This study showed that
female teachers who smoke, adjusted for age and
marital status, have a major probability of developing
SAH. Any action in favor of smoking control must be
carried out beyond the individual dimension, seeking to
understand the social, political and economic variables
that contribute to the smoking habit®°.

Marital status was another significant variable for
the occurrence of hypertension in the final model.
Corroborating the results of this study, other research
show that married women generally have lower
morbidity and mortality®®3' In contrast, recent studies
have shown that women who stay single instead of
getting married, or who get divorced instead of staying
married, are especially likely to be healthy®2. Marital
status have indirect influences on health outcomes,
including hypertension through health risk behaviors
and stress, and direct influences on cardiovas-
cular, endocrine, immune, neurosensory, and other
physiological.

This study took into account the occurrence of
hypertension reported by the respondents who claimed
having been diagnosed or to be using medication
for hypertension. Thus, the information bias should
be taken into account because there is no validation
through diagnosis, or medical and hospital records.

The findings in observational studies are often
distorted from different sources of bias®. An exposure
assessment was undertaken during the development of
its activities. However, the simple fact that the teacher
is carrying a dosimeter in the classroom can interfere
with the natural behavior of the students. Additionally,
any shortcomings in the tools and technical errors of

doi: 10.1590/1982-0216/202022119717 | Rev. CEFAC. 2020;22(1):e19717
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measurement can produce systematic errors in the
measurement of exposure or in the outcomes.

The recovery of exposure to noise can suffer from
bias, which would result in a value away from reality
and therefore can influence the results of the study.
Another relevant factor is the fact that the information
regarding the risk factors for SAH were obtained from
reports of the participants.

Finally, there is the bias of the healthy worker or of
the survivor. The identification of this bias in this study
is related to the inclusion of only active teachers, thus
not including retired teachers or those on leave due to
illness and accidents at work34.

It is suggested that further research be conducted in
order to look into this issue, exceeding the limits of this
study, in order to undo this association.

CONCLUSION

This study aimed to investigate the association
between noise exposure and SAH, a topic still little
investigated in the working conditions of teachers.
Based on the results, the association has not been
verified. The prevalence of hypertension among female
teachers in this study was lower than the value found
at the national level and higher than that observed
among university female teachers. The female teachers
on their working day are exposed to excessive noise
levels, justifying the adoption of preventive measures.
Smoking, being above the median age of the sample,
showed to be risk factors, while living with a partner
represented protection against the occurrence of
hypertension, among female teachers.

Because noise exposure is considered a consoli-
dated health risk factor in the epidemiological literature
and hypertension is one of the main diseases in the
modern world, both should be evaluated in a risk
prevention and health promotion process, seeking to
contribute for teachers’ quality of life.

REFERENCES

1. Sociedade Brasileira de Cardiologia, Sociedade
Brasileira de Hipertensao, Sociedade Brasileira de
Nefrologia. V Diretrizes Brasileiras de Hipertensao
Arterial. Revista Brasileira de Hipertensao.
2010;95(Suppll):50.

2. World Health Organization (WHO). A global brief
on hypertension — Silent killer, global public health
crisis. World Health Organization, 2013. Available
from: https://www.who.int/cardiovascular_diseases/

Rev. CEFAC. 2020;22(1):e19717 | doi: 10.1590/1982-0216/202022119717

10.

11.

12.

13.

publications/global_brief_hypertension/en/. Acesso
n: 09/2019

Zhou B, Bentham J, Di Cesare M, Bixby H, Danaei
G, Cowan M et al. Worldwide trends in blood
pressure from 1975 to 2015: a pooled analysis
of 1479 population-based measurement studies
with 19- 1 million participants. The Lancet.
2017;389(10064):37-55.

Souza TCF, Périssé ARS, Moura M. Noise
exposure and hypertension: investigation of a silent
relationship. BMC public health. 2015;15(1):328.
Cavalcanti TLO, Andrade WTL. Efeitos auditivos e
extraauditivos decorrentes do ruido na saude do
dentista. Rev. bras. ciénc. salde. 2012;16(2):161- 6.
Ismaila SO, Odusote A. Noise exposure as
a factor in the increase of blood pressure of
workersin a sack manufacturing industry. Beni-suef
University Journal of Basic and Applied Sciences.
2014;3(2):116-21.

Omari S, De-Veer A, Amfo-Otu R. The silent killer:
an assessment of level of industrial noise and
associated health effects on workers. IJBAS.
2013;2(2):165-9.

Babisch W. Cardiovascular effects of noise. Noise
Health. 2011;13(52):201-4.

Kalantary S, Dehghani A, Yekaninejad MS, Omidi L,
Rahimzadeh M. The effects of occupational noise
on blood pressure and heart rate of workers in an
automotive parts industry. ARYA atherosclerosis.
2015;11(4):215.

Zamanian Z, Rostami R, Hasanzadeh J, Hashemi
H. Investigation of the effect of occupational noise
exposure on blood pressure and heart rate of steel
industry workers. J Environ Public Health. 2013;
2013:256-60.

Maia EG, Claro RM, Assuncdao AA. Multiple
exposures to the risk of work absenteeism
among Brazilian schoolteachers . Cad. Saude
Publica [online]. 2019 [citado 2019-09-16] 35(13).
e00166517. Available from:http://cadernos.ensp.
fiocruz.br/csp/artigo/713/mltiplas-exposies-ao-
risco-de-faltar-ao-trabalho-nas-escolas-da-educao-
bsica-no-brasil. ISSN 1678-4464. http://dx.doi.
org/10.1590/0102-311X00166517.

Reis EJFB, Araujo TM, Carvalho FM, Barbalho
L, Silva MO. Docéncia e exaustdo emocional.
Educacao e Sociedade. 2006;27(94):229-53.
Moreira OC, Oliveira RAR, Andrade Neto F, Amorim
W, Oliveira CEP, Doimo LA et al. Associacao
entre risco cardiovascular e hipertensao arterial



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

em professores universitarios. Revista Brasileira
Educacéo Fisica Esporte. 2011;25(3):397-406.
Lwanga SK, Lemeshow S. Sample size
determination in health studies: a practical manual.
Geneva: World Health Organization; 1991.

Brunn 10, Campbell JS, Hutzel RTL. Evaluation of
occupational exposures: a proposed sampling
method. American Industrial Hygiene Association
Journal. 1986;47(4):229-35.

Behar A, Plener R. Noise exposure - sampling
strategy and risk assessment. Am Ind Hyg Assoc J.
1984;45(2):105-9.

Fundacentro: Fundacédo Jorge Duprat Figueiredo
de seguranca e medicina do trabalho. Norma de
Higiene Ocupacional — Procedimento Técnico:
Avaliagao da Exposicao Ocupacional ao Ruido -
NHO 01. Ministério do Trabalho e Emprego; 2001.
European Economic Community Council Directive
86/188/EEC of 12 May 1986 on the protection
of workers related to exposure to noise at work.
Available from: URL: http://europa.eu.int/eur-lex/en/
consleg/index_1986.html.

EPI Info TM, versdao 3.5.1. Atlanta: Centers for
Disease for Control and Prevention. Division of
Public Health Surveillance and Informatics, 2008.
Available from: ftp://ftp.cdc.gov/pub/Software/
epi_info/epiinfo351/epiinfoSetup3 5 1 _0008.exe/
Acess on: 18/08/2014.

Kelsey JL, Thompson WD, Evans AS. Methods in
Observational Epidemiology. New York/Oxford:
Oxford University Press; 1986.

Hosmer DW, Lemeshow S. Applied
regression. New York: Jonhn Wiley, 1989.
Oliveira RAR, Mota Junior RJ, Tavares DDF,
Moreira OC, Marins JCB. Fatores associados
a pressao arterial elevada em professores da
educacdo basica. Revista de Educacédo Fisica/
UEM. 2015;26(1):119-29.

Attarchi M, Dehghan F, Safakhah F, Nojomi M,
Mohammadi S. Effect of exposure to occupational
noise and shift working on blood pressure in rubber
manufacturing company workers. Industrial health.
2012;50(30):205-13.

Passos VMA, Assis TD, Barreto MS. Hipertensao
arterial no Brasil: estimativa de prevaléncia a partir
de estudos de base populacional. Epidemiol. Serv.
Saude. 2006;15(1):35-45.

Cipullo JP, Martin JFV, Ciorlia LAS, Godoy MRP,
Cacao JC, Loureiro AAC et al. Hypertension

logistic

26.

27.

28.

29.

30.

31.

32.

33.

34.

Noise and hypertension among female teachers | 9/9

prevalence and risk factors in a Brazilian urban
population. Arq Bras Cardiol. 2010;94(4):519-26.
Leone A, Biadi O, Landini LJ, Balbarini A. Smoking
and cardiovascular system: cellular features of the
damage. Curr Pharm Des. 2008;14(18):1771-7.
Furtado RD. Implicagbes anestésicas do tabagismo.
Rev Bras Anestesiol. 2002;52(3):354-67.

Sousa MG. Tabagismo: relagdo com a Hipertensao
e o seu tratamento. Revista Fatores de Risco.
2014;32:41-9.

Cavalcante TM. O controle do tabagismo no
Brasil: avancos e desafios. Rev. Psiquiatr. Clin.
2005;32(5):283-300.

Shor E, Roelfs DJ, Bugyi P, Schwartz JE.
Meta-analysis of marital dissolution and mortality:
Reevaluating the intersection of gender and age.
Soc Sci Med. 2012;75(1):46-59.

Manzoli L, Villari P, Pirone GM, Boccia A. Marital
status and mortality in the elderly: a systematic
review and meta-analysis. Soc Sci Med.
2007;64(1):77-94.

Kutob RM, Yuan NP, Wertheim BC, Sbarra DA,
Loucks EB, Nassir R et al. Relationship between
marital transitions, health behaviors, and health
indicators of postmenopausal women: results from
the Women’s Health Initiative. J Womens Health.
2017;26(4):313-20.

Almeida CPBD, Goulart BNGD. How to avoid bias
in systematic reviews of observational studies. Rev.
CEFAC. 2017;19(4):551-5.

Silva LF, Mendes R. Exposicdo combinada
entre ruido e vibracdo e seus efeitos sobre a
audicao de trabalhadores. Rev. Saude Publica.
2005;39(1):9-17.

doi: 10.1590/1982-0216/202022119717 | Rev. CEFAC. 2020;22(1):e19717



