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Sleep in pregnancy quarters:
a longitudinal study

Sono nos trimestres gestacionais:
um estudo longitudinal

El suerio en el trimestres gestacionales:
un estudio longitudinal

Natalia Amorim Ramos Felix?
Maria Filomena Ceolim?

ABSTRACT

Objective: To identify sleep characteristics and factors associated with sleep issues during pregnancy.

Method: This is a longitudinal, with three follow-up periods at each gestational trimester (called 1,72 and T3). Fifty (50) pregnant
women without comorbidities started the study. The following instruments were used: sociodemographic and clinical characterization,
Pittsburgh Sleep Quality Index and Sleep Diary. Data were analyzed using statistical tests (Chi-square, non-parametric tests and
regression models).

Results: We identified that 55.3% of the pregnant women reported sleep disorders in T1, 39.5% in T2, and 65.8% in T3; in T3, the
risk of reporting sleep problems increased by 67% in comparison with T2.

Conclusion: Considering the high prevalence of poor-quality sleep, especially in the third trimester, prenatal care is understood as
amoment of intense learning and an opportunity for nurses to develop actions concerning education, guidance and sleep hygiene.
Keywords: Sleep. Pregnant women. Nursing.

RESUMO

Objetivo: Identificar as caracteristicas do sono e os fatores associados ao sono de md qualidade ao longo dos trimestres gestacionais.
Método: Estudo longitudinal, quantitativo, com trés perfodos de acompanhamento, nos trimestres gestacionais (denominados T1,
12 e T3). Estudo longitudinal com 50 gestantes sem comorbidades. Utilizou-se os instrumentos: caracterizacdo sociodemografica e
clinica, Indice de Qualidade do Sono de Pittsburgh e Didrio de Sono. Os dados foram analisados por testes estatisticos (Qui-quadrado,
testes ndo paramétricos e modelos de regressdo).

Resultados: Identificou-se que 55,3% das gestantes relataram sono de md qualidade em T1,39,5% em T2 e 65,8% em T3 e que, em
T3, houve 67% a mais de risco de relatos de sono de md qualidade do que em T2.

Conclusdo: Considerando-se a elevada prevaléncia de md qualidade do sono, principalmente no terceiro trimestre, compreende-se
0 pré-natal como um momento de aprendizado e oportunidade para os enfermeiros desenvolverem agdes de educacdo, orientacdo
e higiene do sono.

Palavras-chave: Sono. Gestantes. Enfermagem.

RESUMEN

Objetivo: Identificar las caracteristicas del suefio y los factores asociados a la mala calidad del suefio a lo largo de los trimestres
gestacionales.

Método: Estudio longitudinal, cuantitativo, con tres ondas de sequimiento, en los trimestres gestacionales (denominadosT1,T2yT3).
Estudio longitudinal con 50 gestantes sin comorhilidades. Se utilizaron los siguientes instrumentos: caracterizacion sociodemogrdfica
y dlinica, indice de calidad del suefio de Pittsburgh y diario del suefio. Los datos se analizaron mediante pruebas estadisticas (Chi
cuadrado, pruebas no paramétricas y modelos de regresion).

Resultados: Se identific que el 55,3% de las gestantes reportaron suefio de mala calidad enT1,39,5% en T2y 65,8% en T3 y que,
enT3, hubo un 67% mds de riesqo relativo de reportar suefio de mala calidad que en T2.

Conclusion: Considerando la alta prevalencia de mala calidad del suefio, la atencién prenatal se entiende como un tiempo de
aprendizaje y una oportunidad para que las enfermeras desarrollen acciones de educacién e higiene del suefio.

Palabras clave: Suefio. Mujeres embarazadas. Enfermerfa.

Online Version Portuguese/English: www.scielo.br/rgenf Rev Gaticha Enferm. 2023;44:¢20210278 1
www.seer.ufrgs.br/revistagauchadeenfermagem



http://www.seer.ufrgs.br/revistagauchadeenfermagem
https://orcid.org/0000-0002-3822-6553
https://orcid.org/0000-0003-1921-6533
http://www.scielo.br/rgenf
https://doi.org/10.1590/1983-1447.2023.20210278.en
https://doi.org/10.1590/1983-1447.2023.20210278.en

I Felix NAR, Ceolim MF

Bl INTRODUCTION

Hormonal and physical changes during pregnancy can
cause significant changes in sleep patterns and quality.
Moreover, the increase in abdominal size during pregnancy
and the need for changes in body position to sleep are fac-
tors related to sleep disorders. Improving sleep quality and
minimizing related problems is essential during a healthy
gestational period™,

Good sleepis considered fundamental in growth, devel-
opment and learning of human beings, being characterized
as a basic physiological need, indispensable for good physical
and psychological health®. It also constitutes a period of
relaxation that allows healthy waking hours, and is funda-
mental for a good quality of life??,

Pregnancy can be a time of sleep changes, even for
women who have never previously reported complaints or
problems. Many women report feeling extremely tired during
pregnancy, especially during the first and third trimesters,
and report more distress during pregnancy than at any other
time in their lives. In addition, pregnant women are more
likely than women in general to have sleep problems®. Up to
97% of pregnant women report sleep disorders, particularly
during the third trimester of pregnancy®. Consequently,
sleep disorders during pregnancy is a frequent problem
that affects women’s health®.

Evidence suggests that during pregnancy there is an
increase in sleep duration in the first trimester and a decrease
in the second and third trimester, and that reduced sleep
duration and/or sleep disorders during pregnancy are associ-
ated with adverse maternal and neonatal outcomes®. At the
end of pregnancy, short-term sleep and sleep disorders are
associated with higher occurrence of hypertension, pre-ec-
lampsia, gestational diabetes and postpartum depression.
They are also related to preterm and longer labors®.

Considering the observations of health professionals
regarding prenatal consultations, there is the perception
that pregnant women complain of intense sleepiness in
the first trimester, and they do not have an explanation
for this fact. Another important aspect refers to pregnant
women in the last trimester, who report discomfort when
sleeping and insomnia attributed to pregnancy changes®.
From these observations, it is relevant to obtain a longitudinal
analysis of the characteristics and quality of sleep in each
gestational trimester and to identify factors associated with
them. According to the searches carried out by the authors
in national and international databases, few longitudinal
studies addressed sleep changes in healthy pregnant women,
without gestational risk factors.
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Nurses who work in primary health care assumes great
responsibility in this regard, as they directly participates in
health promotion activities for pregnant women. They also
assume animportant role in prenatal consultations, analyzing
physical,emotional, socioeconomic, and educational needs
of pregnant women, providing pregnant woman further clar-
ifications and guidance on sleep quality during this period"”.

Given the above, the following question arises: What
are the characteristics of sleep during pregnancy? From
this point of view, the objective here was to identify sleep
characteristics and factors associated with poor sleep during
gestational trimesters.

B METHODS

Thisis alongitudinal study with a quantitative approach
carried out from February 2018 to June 2019, during prenatal
consultations of usual risk, in a public health centerin a city
of the Southeastern region of Brazil.

Data collection took place in a primary care unit that
provides care through the Brazilian Unified Health System,
with an average of 40 pregnant clients per month. The sample
size was calculated considering the comparison between
the three gestational periods and the quality of sleep scores.
Sample size calculation took into consideration ANOVA
models of repeated measures. In this calculation, a signif-
icance level of 5% was assumed, a test power of 80% and
an effect size of 0.61, which can be considered as medium
effect size. The calculation resulted in a minimum sample
size of 28 pregnant women.

The sample consisted of 50 pregnant women. The inclu-
sion criteria were aged 18 years or over without clinical and/
or obstetric comorbidities and exclusion criteria included
any disease or complication during prenatal care (requiring
referral to a high-risk prenatal service), pregnancy loss or
change of address.

Data collection was carried out by the main researcher at
three stages: first trimester, between 1 to 13 gestational weeks
(T1); second trimester from 14 to 27 weeks (T2), and third
gestational trimester from 28 weeks (T3), with a minimum
period of 8 weeks (2 months) between the application of
questionnaires. The questionnaires were applied in person
by the primary researcher at the end of the prenatal con-
sultation of women included in the study.

The instruments used and applied in the three
trimesters were:

- Sociodemographic and clinical/obstetric questionnaire
built for this study, containing questions about age, education,
marital status, paid job, anthropometric data (weight and



height) and gestational data, such as number of children,
previous abortions, pregnancy planning, age pregnancy,
presence of comorbidities, physical activity, main gestational
symptoms (pain, nausea and/or others), perception of support
and type of delivery.

- The Pittsburgh Sleep Quality Index (PSQI-BR): an in-
strument validated in Brazil that assesses quality of habitual
sleep in the last thirty days, consisting of 19 self-reported
questions grouped into seven components (subjective
sleep quality, latency, duration, efficiency, disorders, use of
sleeping medications and daytime dysfunction). The score
of responses to each component ranges from zero to three
and are added together to produce an overall score, which
ranges from zero to 21 points — the higher the score, the
worse the quality of sleep. A score higher than five indicates
sleep difficulty®. This index was applied in each gestational
trimester, during prenatal consultation.

— Sleep diary: used for daily sleep characterization —
pregnant women wrote down the time they went to sleep at
night, how long it took them to fall asleep, time to wake up
in the morning, how many night awakenings occurred and
how many naps during the day. They also took the instrument
to their home, after being instructed to fill it in for 15 days,
in the morning immediately after waking up, beginning on
the Saturday following the consultation.

Data were entered into an Excel® spreadsheet and ana-
lyzed using statistical software SAS® version 9.4 and SPSS®
version 24.The following statistical tests were used: Chi-square
or Fisher's exact test to analyze associations between quali-
tative variables; Friedman’s non-parametric test (followed by
Dunn-Bonferroni post-hoc test) or linear regression model via
Generalized Estimating Equations (GEE) to compare periods
with quantitative variables; Generalized Estimating Equations
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(GHG) regression model to identify factors present in T1
that influenced quality of sleep over trimesters. The level of
significance adopted was 5%, but when data were analyzed
separately, two by two at each time, Bonferroni correction
was applied to significance level, which resulted in 1.67%.

The study was approved by the Research Ethics Com-
mittee of the authors'institution. The pregnant women
were informed about objectives of the study and signed
the Informed Consent Form (ICF), according to the ethical
standards that currently regulate research with human beings
in Brazil and worldwide. The study was approved with a Eth-
ical Appreciation Certificate number 80673717.0.0000.5404,
on 11/29/2018.

B RESULTS

Fifty (50) pregnant women participated in this study, 12
of which were excluded according to pre-established crite-
ria, totaling 38.The average age was 29 years old (minimum
18 years old, and maximum 40 years old), 86.8% of them
had a partner, 55.2% did not have a paid activity, 44.7%
did not have children, 55.2% reported that the pregnancy
was not planned, 60.5% felt very supported by the child’s
father, 28.9% reported little support, and 10.5% did not
feel supported at all. Regarding pain report in T3, 60.5%
felt pain every day. We also identified that 60.5% of them
had normal delivery.

Regarding sleep quality, according to PSQI-BR scores, we
identified that 55.3% of pregnant women (n = 21) report-
ed sleep difficulties in T1, 39.5% (n = 15) in T2, and 65.8%
(n=25)inT3.

It was observed that, in T3, the risk of presenting sleep
disorders increased by 67%, compared to T2 (Table 1).

Table 1 - Relative risk of presenting sleep complaints according to the Pittsburgh Sleep Quality Index (PSQI-BR) over ges-
tational trimesters, according to the Generalized Estimating Equations (GEE) model. Sumaré, Sao Paulo, Brazil, 2019

Risks Ratio

Gestational trimesters

Second vs. first trimester 0.71
Third vs. first trimester 1.19
Third vs. second trimester 167

95% ClI

LI-LS
0.50 - 1.01 0.059
0.89-1.60 0.249
1.08 - 2.56 0.019

Source: Survey data, 2019.
Notes: * Poisson regression model via GEF.
** Relative risk of presenting the result“sleep disorder” was estimated according to the PSQI score.
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Table 2 refers to the comparison of variables in the Sleep
Diary and PSQI-BR (total score and components) during the
gestational period. There was an increase in night awaken-
ings during pregnancy. We found no significant difference
between the periods regarding sleep duration, the number
of naps and latency to start sleeping. Analysis of multiple
comparisons with the GEE model showed a significant dif-
ference in the number of night awakeningsinT3, compared
toT1and T2.

We also observed that they had bad sleep quality, ac-
cording to the PSQI-BR classification, in three gestational
trimesters. The Dunn-Bonferroni post-hoc test showed sig-
nificant difference in the PSQI-BR score between T2 and T3.
There was a significant difference in scores for Sleep Quality,
Sleep Duration and Daytime Dysfunction between trimesters,

according to Friedmann'’s analysis. However, the Dunn-Bon-
ferroni post-hoc test only maintained the difference between
T1 and T3 regarding sleep quality (Table 2).

Table 3 shows associations between sleep disorders,
identified by PSQI-BR, and the variables “paid activity” and
“type of delivery,’in each gestational trimester. Significant
association was found between sleep problems in T2 and
the cesarean delivery, and between sleep disorders and not
having remunerated activity, in T3.

Table 4 shows factors, present in T1, that could be asso-
ciated with the relative risk of presenting sleep problems,
according to the PSQI-BR score, throughout gestational
trimesters, according to the GEE model. None of the stud-
ied factors was independently associated with the risk of
reporting sleep complaints over trimesters.

Table 2 - Comparison of variables in the Sleep Diary and the total score and components of the Pittsburgh Sleep Quality
Index (PSQI-BR) between gestational trimesters. Sumaré, Sao Paulo, Brazil, 2019

. . Average
VEET Trimester (SD)
1st 9.2(1.2)
Sleep
duration (hours) 2nd 20(13)
3rd 8.8(1.3)
1st 19.7 (24.0)
Sleep
latency (minutes) 2nd 15:9@13)
3rd 16.6 (21.6)
1st 1.5(0.9)
Awakenings during nd 17(10)
sleep (number)
3rd 21014)
1st 04 (04)
Naps (number) 2nd 0.3(04)
3rd 04 (0.4)

Median Minimum Maximum
93 5.7 12.0 0.1307*
8.8 4.7 11.2
8.5 4.7 12.5
12.9 00 102.9 0.1792%*
9.5 00 943
7.5 00 943
16 00 39 0.013*
1.7 0.0 44
2.1 0.0 52
04 00 1.1 0.4405**
0.2 00 1.8
0.3 00 1.8
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Table 2 - Cont.

VEELE Trimester Av(:ll';l)ge Median Minimum Maximum p-value
Tst 6.3 (2.9) 6.0 3.0 16.0 0.0018**
PSQI-BR (total score) 2nd 7.0 (3.0) 45 20 14.0
3rd 7.2 (34) 6.0 3.0 13.0
1st 0.9(0.6) 1.0 0.0 3.0 0.004**
Component 1:
2nd 1.0 (0.6 1.0 0.0 20
Sleep Quality " ©6)
3rd 1.5(0.8) 1.0 0.0 3.0
Tst 1409 1.0 0.0 3.0 0.0825%*
2
Component nd 0.9 (1.0) 10 0.0 30
Sleep latency
3rd 1.1(1.0) 1.0 0.0 3.0
1st 0.5(0.7) 0.0 0.0 3.0 0.0279%**
Component 3: 2nd 03 (05) 00 00 1.0
Sleep Duration
3rd 0.6 (1.0) 0.0 0.0 3.0
Tst 04(0.7) 0.0 0.0 3.0 0.0743%*
4:
Component 2nd 02 (06) 00 00 30
Sleep efficiency
3rd 04(0.7) 0.0 0.0 3.0
1st 1.2(0.5) 1.0 0.0 3.0 0,0907**
Component 5:
2nd 1204 1.0 1.0 20
Sleep Disorders " 04)
3rd 1,4(0,6) 1.0 1.0 3.0
Tst 19(1.0) 20 0.0 3.0 0.0110%*
Component 7:
Daytime Dysfunction 2nd 15(09) 20 00 30
3rd 2001.1) 2.0 0.0 3.0

Source: Survey data, 2019.
Notes: * p-value obtained using the GHG model.
** p-value obtained with the Friedman test.
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Table 3 - Association between demographic, clinical and gestational data and sleep disorders according to the Pittsburgh
Sleep Quality Index (PSQI-BR) in the gestational trimesters. Sumaré, Sédo Paulo, Brazil, 2019

Pregnant women with sleep disorders according to the Pittsburg Sleep
Quality Index (PSQI-BR)

Variable 1st trimester 2nd trimester 3rd trimester

Marital status

Without partner 2 400  0.6396** T 200  0,6295** 3 600  1.000**
With partner 19 576 14 424 22 66.7

Paid Activity

No 13 620 03601* 8 381 0.8468* 17809  00285*
Yes 8 47.1 7 41.2 8 471

Feel pain

No / Sporadically 15 556  1,0000* 9 310 0.1154* 9 600  0.5435%
Every day 6 545 6 66.7 6 696

Planned pregnancy

No 11 524 06913% 9 429 06353 15 714 04154%
Yes 10 588 6 353 10 588

Receives support

No/Little 10 667 02536 7 46.7  04638* 9 60.0  0.5435*
Very much 11 47.8 8 348 16 69.6

Type of delivery

Normal 12 522 06353% 5 21.7  0.0056* 13 565 0.1359**

Cesarean section 9 60.0 10 66.7 12 80.0

Source: Survey data, 2019.

Notes: * p-value obtained with the Chi-square test.

** p-value obtained using Fisher's exact test.

*** Reject null hypothesis when p-value is less than 0.0167.
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Table 4 - Relative risk of presenting sleep disorders according to the Pittsburgh Sleep Quality Index (PSQI-BR) over the
gestational trimesters, according to the Generalized Estimating Equations (GEE) model. Sumaré, Sdo Paulo, Brazil, 2019

Factors present in the first

trimester

95% ClI

Categories

LS

Age of pregnant women (In years) - 1.01 0.97 1.05 0.5769

Marital status Have no partner** - - - 0.3267
Have a partner 144 0.70 297

Paid Activity No (ref.)** - - - 0.5025
Yes 0.85 0.54 1.35

Feel pain No/sporadically (ref)** - - - 0.0704
Every day 1.33 0.98 1.82

Planned pregnancy No (ref)** - - - 0.5691
Yes 0.87 0.53 141

Support No (ref)** - - - 0.5291
Very much 0.88 0.60 1.30

Sleep Duration (trimester average) - 1.01 1.00 1.01 0.1881

Source: Survey data, 2019.
Notes: * Probability of presenting “sleep disorders” was estimated according to the PSQI-BR score.
** Ref: Reference category

H DISCUSSION

This longitudinal study aimed to assess characteristics
and sleep quality over the gestational period of 38 pregnant
women who mostly experienced unplanned pregnancies
and with a partner. We observed that, in the third trimester
sleep quality decreased, according to PSQI-BR, in relation to
other periods. The third trimester was the worst in terms of
sleep quality, followed by first trimester.

Results show an increased risk of presenting sleep prob-
lems in the third trimester, confirming the findings in other
research that concluded that pregnancy changes quality and
patterns of sleep. This situation is accentuated at the end of
pregnancy, as birth approaches®. In the first trimester we
have characteristics that justify the sleep disorders due to
physiological changes in the woman's body‘'?, Sleep-related

changes can be caused by physiological changes in pregnan-
cy, such as discomfort during sleep, restless legs syndrome,
and nightmares, causing pregnant women to complain of
sleeping problems, shorter sleep duration, night awakenings,
difficulty falling asleep, and decreased sleep efficiency. Preg-
nant women in the first gestational trimester have higher total
sleep time; however, with less deep sleep, and the total time
begins to decrease from the second trimester onwards‘",
Sleep duration decreased with pregnancy evolution,
but not significantly, and the number of night awakenings
increased. The latter in the third trimester was significantly
different from findings for the other two trimesters. These
changes, identified through the sleep diaries, can be as-
sociated with woman's difficulty in finding a comfortable
position in sleep, back pain, increased urinary frequency and
fetal activity. All these symptoms have significant interaction
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with each other and tend to increase the incidence and se-
verity of sleep disorders in this situation!’®'?, Regarding nap
and latency to start sleep, there was no difference between
gestational trimesters.

We found that cesarean delivery was more common in
women who had sleep disorders, especially in the second
trimester. Although this is a longitudinal study, it is not pos-
sible to suggest causal relationships between these two
factors, but this finding reinforces the relevance of always
investigating the quality of sleep during pregnancy. Some
authors also suggest that there is a decrease in the average
duration and sleep quality with the progression of pregnancy
that may influence the type of delivery3™,

Sleep disorders during this stage can be linked to adverse
outcomes, such as premature birth, gestational hyperten-
sion and cesarean delivery!’>'®, and may affect the type of
delivery, duration of birth, birth weight and Apgar score®,
Inadequate sleep can also cause adverse fetal outcomes,
including restricted intrauterine growth!”.

Regarding components evaluated using PSQI-BR, we
found a significant difference only in the sleep quality com-
ponent between the first and third trimesters, reinforcing that
pregnancy physiological changes, psychopathological factors,
socioemotional influences, and hormonal changes can inter-
fere with sleep conditions and consequences!®. As of second
gestational trimester, complaints related to sleep increase:
orthopnea, inguinal pain, cramps, uncomfortable position,
urinary urgency, nightmares, and unsatisfactory night rest
are the main ones. In the third trimester, there is a worsening
of complaints compared to other gestational periods‘,

Sleep problems were more prevalent among pregnant
women who did not work (paid job); however, this finding
was observed only in the third trimester. This fact may be
associated with irregularity of daily routine, provided by the
inexistence of formal work schedule and by the non-estab-
lishment of a new routine, which contributes to promoting
regular sleeping and waking habits. In addition to sleep
disorders, irregularity can contribute to daytime sleepiness
and naps during the day, in addition to interruptions in the
nighttime sleep, resulting in sleep problems. As a possible
strategy to improve sleep pattern, some authors propose a
daily routine'®,

When developing health education actions, nurses aim
to improve living and health conditions of the population,
but these actions need to be constantly and effectively
put into practice, especially during pregnancy to improve
living and health conditions and, consequently, promote
health in general. Educational actions are fundamental tools
to stimulate both self-care and self-esteem of pregnant
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women, promoting reflections that lead to changes in atti-
tudes and behaviors.

Although most women report sleeping difficulties during
pregnancy, approximately one-third recognize it as a problem.
Sleep problems are rarely included in the list of common
complaints during prenatal consultations, although repre-
senting potential risks. The need for good sleep is essential
for gestational health, and health professionals should take
this into account®,

An important aspect to be highlighted is that pregnant
women with sleep disorders are more likely to experience
depressive symptoms in the postpartum period®. Although
this aspect has not been addressed in this study, it is under-
stood that it reinforces the relevance of results presented
and indicates that intervention and professional guidance
on sleep during this period of women'’s lives is essential.

Il CONCLUSION

The results of this longitudinal study suggest that preg-
nancy interferes with the sleep of pregnant women, contrib-
uting to affect its quality, especially in the third trimester. There
was an increase in the number of awakenings as pregnancy
progresses. Most pregnant women had sleep disorders in the
first and third trimesters, and there was a higher relative risk
of having sleep problems in the third trimester compared
to the second.

There was a higher prevalence of cesarean delivery among
women who reported sleep disorders in the second trimester.
Women who did have paid work outside home had higher
prevalence of sleep issues in the third trimester.

None of the studied factors was independently associated
with risk of reporting sleep disorders throughout pregnancy.

The strengths of this study were the longitudinal de-
sign, which gave us the opportunity of following pregnant
women throughout the gestational trimesters during their
prenatal visits; and the limitations refer to gestational losses
that affected the sample size. We also mention the scarcity
in literature of longitudinal studies with pregnant women
on the topic.

Regarding implications, we understand that it is neces-
sary to establish health promotion guidelines related to the
quality of sleep of pregnant women, as a systematic process
in health care, as this disorder can influence the women'’s
quality of life. This study ratifies and demonstrate the need
for a different look at sleep issues during pregnancy.

The health team must be aware of factors associated
with sleep problems, in order to work out alternatives that
can be used to alleviate them and inform pregnant women



about the possible sleep changes that may occur. It is also
necessary to consider prenatal care as a time of intense
learning and an opportunity for nurses to develop education
as adimension of the care process. The attitude of educators
should be adopted to guide pregnant women about factors
that may interfere with their sleep pattern and propose
interventions that, through self-care, favor the quality of
sleep during pregnancy.

After detecting the main triggering factors of sleep dis-
orders in pregnancy, we suggest that educational proposals
focused on sleep hygiene, addressing the subject in pre-
natal consultations, seeking to guide sleep routines and
regularity, encouraging the practice of physical activities,
adequate nutrition, care for the sleeping environment and
more comfortable positions for pregnant women, checking
difficulties and thus contributing to a better quality of life
during this period.
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