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Summary

Objective: to construct and validate a scale to assess sleep disorders in pregnant women. Method:
cross-sectional study, an instrument was constructed in Spanish with questions aimed at inves-
tigating sleep disorders that occur during pregnancy. A pilot test was applied to one hundred
pregnant women, randomly selected, who attended the Family Medicine Unit no. 8, in El
Marqués, Querétaro, from February to May 2021. The questionnaire was submitted to three
rounds of expert judges and a reliability analysis was performed to obtain correlation coefh-
cients. Results: a high degree of intelligibility and relevance per question was determined using
Delphi methodology. A confirmatory factor analysis was performed for the correlation between
variables with the Bartlett’s Test of Sphericity (p<0.001). A feasible degree of intercorrelation
between variables was identified, Kaise-Meyer-Olkin = 0.840. The 20 factors of the instrument
were distributed in four principal components that yielded the total variance explained. These
items presented factor loading >0.30 and communalities >0.35. The item correlation was found
between 0.844 and 0.309. Cronbach’s alpha reliability analysis for internal consistency was 0.927.
Conclusion: The Pregnancy Sleep Disorders Assessment Scale fulfills the objective of measuring
sleep disorders that occur during pregnancy in Mexican women.
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Resumen

Objetivo: construir y validar una es-
cala para medir trastornos del suefio
en mujeres gestantes. Método: estudio
transversal, se construy un instrumen-
to en espanol con preguntas dirigidas a
investigar los trastornos del sueno que
se presentan durante la gestacién. Se
aplicé una prueba piloto a cien mujeres
embarazadas, seleccionadas de forma
aleatoria, que acudieron a la Unidad
de Medicina Familiar No. 8, en El
Marqués, Querétaro, de febrero a mayo
de 2021. El cuestionario fue sometido
a tres rondas de jueces expertos y se
realiz6 andlisis de confiabilidad para
obtener los coeficientes de correlacién.
Resultados: se determiné un alto gra-
do de inteligibilidad y de pertinencia
por pregunta mediante la metodologia
Delphi. Se realizé un andlisis factorial
confirmatorio para la correlacién entre
variables con la prueba de esfericidad
de Bartlett (p < 0.001). Se identificé
un grado factible de intercorrelacién
entre variables, Kaiser-Meyer-Olkin =
0.840. Los 20 factores del instrumento
se distribuyeron en cuatro componentes
principales que arrojé la varianza total
explicada. Estos items presentaron car-
gas factoriales > 0.30 y comunalidades
> 0.35. La correlacién item - total se
encontré entre 0.844 y 0.309. El andlisis
de confiabilidad alfa de Cronbach para
la consistencia interna fue de 0.927.
Conclusién: la Escala de Evaluacién de
Trastornos del Suefio en Embarazadas,
cumple con el objetivo de medir los
trastornos del suefio que se presentan
durante el embarazo en mujeres mexi-
canas.

Palabras clave: embarazo, trastornos
del suefo, estudio de validacién

Introduction
It has been globally reported that 70 to
94% of the pregnant population has
some type of sleep disorder, its prevalence
is higher than in the general population.'
Population studies report an annual
prevalence of insomnia of 30 to 45% in
adults,? while 75% of pregnant women
report changes in their usual sleep pat-
terns.” The sleep modifications suffered
by pregnant women are secondary to
physical, hormonal and physiological
changes associated with pregnancy.’

Sleep disorders are classified into
four categories: dyssomnias, parasom-
nias, those associated with medical or
psychiatric illnesses, and others. Dys-
somnias are disturbances of the circadian
cycle; the main symptoms are insomnia
and hypersomnia. Three types of insom-
nia are recognized, depending on when
they occur during sleep: insomnia of
conciliation, insomnia of continuity,
and insomnia of premature awakening.*>

Poor sleep quality is a risk factor
of depression. Sleep disturbance during
late pregnancy is related to high levels
of interleukin-6 and C-reactive protein
which condition a proinflammatory
state. Pregnant women who sleep four
hours or less have a higher risk of ges-
tational diabetes, with a ratio of 5.6:1
than those who sleep nine hours or more.
Each hour less sleep is associated with a
4% increase in glucose levels; likewise, it
is related to hypertensive disease in late
pregnancy and a higher risk of preterm
births. It increases the likelihood of
decreased pain tolerance during labor
and of requiring an emergency surgical
procedure by 20%.°

Sleep restriction during critical
period of in utero renal growth increases
blood pressures in the male fetus and
reduces the number of nephrons. It
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has been identified to increase the risk
of low-birth-weight and alterations in
the sensitivity of cardiac baroreceptors
response.®’

Evaluation of maternal sleep is not
currently part of prenatal care, despite
evidence suggesting that sleep distur-
bances are associated with complications
during pregnancy and fetal disorders.
Screening, diagnosis, and appropriate
treatment of these sleep disorders po-
tentially offer benefits that may decrease
the risk of gestational complications,
improve maternal postpartum health,
and reduce short-and long-term health
disorders in the newborn.?

The gold standard for sleep disorders
diagnosis is polysomnography. However,
this study is not very accessible, so the
diagnosis of insomnia is inferred through
a sleep diary or questionnaires.

There are multiple scales to assess
sleep patterns, the Pittsburgh Sleep
Quality Index (PsqQ1) contains a total
of 19 questions grouped into seven
dimensions, they probe sleep quality
and efficiency, sleep latency and dura-
tion, sleep disturbances, medication use
and daytime dysfunction. Each of the
dimensions has a minimum score of 0
points, a maximum score of 3 and a total
of 21 points.” The Insomnia Symptom
Questionnaire (15Q) consists of 13 ques-
tions aimed at the perception of sleep
symptoms experienced in the past month
and how these symptoms affect daily
life."” The Epworth Sleepiness Scale (EsE)
contains eight items and is used to assess
the propensity to fall asleep in different
monotonous situations. It has a total
score of 24 and a cut-off point of 12,
above which drowsiness is suggested."
Despite the existence of these scales,
there is no instrument oriented to the
Mexican population that can serve as
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diagnostic support for sleep disorders
in pregnant women, so it is considered
pertinent to construct an instrument
that can improve the care of this specific
population.®#!

The validity of an instrument can
be calculated through content, criterion
and construct validity, and can be tested
using factor analysis studies. Reliability
is expressed in degrees and ranges from
0 (no correlation) to 1 (perfect corre-
lation). An instrument is reliable with
a reliability coefficient greater than 0.7
degrees, which can be calculated by com-
puting internal consistency.'>"?

Due to the lack of specific ins-
truments for the referred group, the
objective of this study was to construct
and validate a scale to measure sleep

disorders in pregnant women.

Methodology
Cross-sectional study conducted at Fa-
mily Medicine Unit (FmU) No. 8, in the
municipality of El Marqués, Querétaro;
from February to May 2021. Pregnant
patients who attended for prenatal care,
follow-up of comprehensive services or
procedures participated with prior in-
formed consent. The Nunnally formula
in Psychometric Theory was used to
calculate the sample size, resulting in one
hundred study subjects,* the selection of
participants was random. Women with
pregnancy confirmed by ultrasound or
positive blood or urine pregnancy test, re-
gardless of gestational age, were included.
Patients with a diagnosed sleep disorder
or those taking medications that cause
drowsiness (e.g., anticonvulsants), as well
as patients identified without vitality of
the product and those who decided not to
complete the instrument were excluded.
The Assessment of Sleep Disorders
in Pregnant Women Scale (EETSE) was

constructed based on the analyzed sec-
tions of the 15Q and the rsQi. Four of the
dimensions used by both questionnaires
were considered and the items were adap-
ted taking into account the activities and
conditions of the general population of
Mexican pregnant women. In this way,
a series of questions were written in
Spanish, using simple and clear language
with the aim of identifying any sleep
disorder and at what stage of sleep they
were in. These questions were grouped
into four dimensions, each dimension
consisting of five items randomly dis-
persed to avoid biased responses. The
conciliation dimension refers to the
ability to fall asleep; the continuity di-
mension assesses nocturnal awakenings
with significant interruption of sleep and
the ability to recover it; daytime dys-
function measures the lack of ability to
perform activities regularly; parasomnias
are abnormal and involuntary physiolo-
gical phenomena that occur during sleep
and reduce its quality, such as leg mo-
vements, somniloquy and nightmares.
Each question involves a closed
response to facilitate coding. Using
the Likert psychometric scale, where 0
refers to never, 1 occasionally or once
a month, 2 sometimes or two to three
times a month, 3 refers to frequently or
one to three times a week, and finally 4 is
very frequently or more than three times
a week.” In this way, 0 to 4 points are
added for each question. Thus, a score of
40 or more on the total questionnaire su-
ggests insomnia. The total of the 20 items
adds up to a maximum of 80 points.
Following, in strict order, the steps
for the construction of an instrument,
the questionnaire was submitted to three
review sessions by a panel of experts
(content and construct validity), who
were selected and invited to participate,
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after signing an informed consent; aca-
demic degree, publications, experience,
reputation, availability and impartiality
were considered. These contributions
and suggestions were taken into account
in the final format of the scale.'® Finally,
the reliability analysis of the instrument
was carried out with the spss v. 22 sta-
tistical program to obtain the correlation
coefficients. The protocol of this project
was submitted for review and obtained
the approval of the Local Research and
Ethics Committee, folio number 2020-
2201-051, R-2021-2201-006.

Results

One hundred pregnant patients were
considered for the pilot test, with an
average age of 26.5 years (95% cr1; 25.59-
27.41). Of these, 50% were in their third
trimester (95% cr; 40.2-59.8). 66% of
the pregnant women were classified as
low obstetric risk (95% c1; 56.7-75.3)
and 27% as high risk (95% c1; 18.3-
35.7).

By Delphi methodology, a high
degree of intelligibility and relevance
per question was determined. Content
validity was considered by means of
expert rounds. Regarding construct
validity, a confirmatory factor analysis
was carried out for the correlation bet-
ween the variables of the instrument by
means of Bartlett’s test of sphericity, with
p <0.001, which demonstrates sense in
the factor analysis. A feasible degree of
intercorrelation between variables was
identified, calculating Kaiser-Meyer-
Olkin (km0) of 0.840, see Table 1.
The total variance explained yields four
principal components (>1) in which the
total of the twenty factors contained in
the instrument are distributed, with an
accumulated percentage of 64.01%,
see Table 2. All items presented factor
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Table I. Construct Validity

A. B C. D
Validity Testing EETSE Sleep Conti;mi Daytime Parason:nnias
Conciliation R Dysfunction
KMO 0.84 0.83 0.69 0.827 0.737
Bartlett’s Test of x> 1201.0950 x> 311.803 x* 142.712 x> 242.415 x> 87.712
Sphericity sig. <0.001 sig. <0.001 sig. <0.001 sig. <0.001 sig. <0.001
% Variance 70.257 51.385 66.396 46.991

Table 2. Explained Total Variance, Extraction Method: Main Component Analysis

Component Initial Eigenvalues Extraction Sums of Squared Loads Rotation Sums of Squared Loads
Total Variance % | Cumulative % | Total | Variance % | Cumulative % | Total Variance % Cumulative %
1 8.519 42.596 42.596 8.519 42.596 42.596 4.615 23.077 23.077
2 1.838 9.188 51.784 1.838 9.188 51.784 3.748 18.74 41.817
3 1.394 6.971 58.755 1.394 6.971 58.755 2.435 12.173 53.989
4 1.052 5.258 64.013 1.052 5.258 64.013 2.005 10.024 64.013
5 0.998 4.989 69.001
6 0.869 4.345 73.346
7 0.791 3.957 77.303
8 0.704 3.518 80.821
9 0.62 3.102 83.923
10 0.554 2.771 86.694
11 0.494 2.472 89.166
12 0.392 1.96 91.126
13 0.364 1.822 92.948
14 0.291 1.457 94.405
15 0.258 1.29 95.695
16 0.249 1.245 96.939
17 0.223 1.114 98.053
18 0.2 0.999 99.053
19 0.104 0.521 99.574
20 0.085 0.426 100
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Table 3. Communalities by Dimension

Item Extraction
A. Sleep Conciliation
8 I have hard time falling asleep 0.844
12 I have trouble falling asleep 0.765
4 I have difficulties falling asleep 0.759
When I go to bed at night, it takes me 30 minutes
1 0.705
or more to fall asleep
16 When I lie down, I think .about things that keep 0.440
me from falling asleep
B. Continuity
20 Any sound, of any intensity, causes me to wake up 0.843
while asleep
I wake up when hearing low intensity sounds
13 . . . 0.815
(e.g., trees moving outside, door cracking)
17 Once I wake up at night, I can no fall asleep again 0.783
5 At night, I wake up for 30 minutes or more 0.714
9 I wake up one hO}lr before my alarm clock goes 0.428
off in the mornings
C. Daytime Dysfunction
10 I feel tired when doing my daily activities at home 0.743
or at work
6 I feel tires to finish my daily activities 0.701
3 I feel tires while perming my daily activities 0.643
14 I do not feel like doing my activities 0.621
18 I do not have strength to do my daily activities 0.613
D. Parasomnias
I have been told that when I am asleep, I move my
11 . 0.570
legs a lot or jump up and down
19 When I am asleep, I fight or get angry 0.550
15 I have nightmares 'durmg sometime in the night 0.495
while I am asleep
I have been told that when I am asleep, I walk,
7 . . 0.426
talk, grind my teeth, or act violently or strangely
2 I suddenly wake up, startled, and feel afraid 0.309
for no reason
Table 4. Inter-class Correlation Coefficient,
Inter-item Correlation Matrix
. . Sleep .. Daytime .
Dimensions Conciliation Continuity I8 P Parasomnia
Sleep. 1.000 0.717 0.623 0.531
Conciliation
Continuity 0.717 1.000 0.687 0.621
Daytime 0.623 0.687 1 0.557
Dysfunction
Parasomnias 0.531 0.621 0.557 1.000
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loadings greater than 0.30 and commu-
nalities greater than 0.35. The item-total
correlation was found to be between
0.844 and 0.309, see Table 3. The 20
items-internal consistency was carried
out using Cronbach’s alpha and a result
of 0.927 was obtained. An interclass
correlation test was also performed,
finding the highest correlation between
the dimensions of conciliation and con-

tinuity, see Table 4.

Discussion

The high percentage of pregnant women
suffering from sleep disorders, as well
as the impact on their health and their
products, obliges health systems to
pay special attention to this vulnerable
group, since, regardless of the cause,
insomnia in this specific population
implies preventable risks if identified
in a timely manner.

There are numerous validated
instruments by means of which the exis-
tence of insomnia can be suggested. The
PSQI is a scale that evaluates the specific
characteristics and quality of sleep, i.e.,
it identifies good or bad sleep, but not
whether or not insomnia exists. Neither
does it assess the frequency with which
symptoms occur, nor does it provide
information regarding the following day
consequences of these symptoms. It has
a high degree of internal consistency «
Cronbach’s « of 0.83; the validity of
this instrument lies in the ability to
discriminate between patients and con-
trols supported by similar results with
polysomnography.” On the other hand,
the 1sQ is an instrument that defines a
case of insomnia in a similar manner to
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information obtained through a medi-
cal consultation, provides dichotomous
results regarding the presence or absence
of insomnia based on a list of estab-
lished diagnostic criteria, is useful in
studies in which clinical interviews are
not feasible, and allows the researcher to
confidentially categorize participants.'

In 2015, in Pittsburgh, validation
of the 1sQ was published in 14 pregnant
women at 12 weeks’ gestation, report-
ing a Cronbach’s « = 0.86."” While the
ESE is an instrument that measures the
patient’s overall level of sleepiness, re-
gardless of brief variations in sleepiness,
time of day and from day to day; it con-
tains a Cronbach’s ocreliability coeflicient
0f 0.89. ' Notwithstanding the existence
of the referred instruments, the Pregnant
Women’s Sleep Disorders Assessment
Scale focuses specifically on the pregnant
population, since it investigates the pres-
ence of sleep disorders during the entire
pregnancy, in addition to considering the
frequency these symptoms occur, as well
as the consequences the day after, while
the rest of the instruments investigate
specific periods (last trimester). How-
ever, the different trimesters are subject
to well-identified hormonal changes
that imply a symptomatology that may
contribute to poor sleep quality or poor
sleep satisfaction.” The EETSE, despite
being a self-application instrument, does
not replace medical consultation; on
the contrary, it enriches it by providing
extremely important information in a
targeted and practical way.

Other non-validated instruments
that aim the identification of sleep di-
sorders are also found in the literature.

In Poland, a study was published on
7207 pregnant patients to analyze the
relationship between sociodemographic
factors, pregnancy-associated symptoms
and sleep difliculties, applying a ques-
tionnaire composed of questions taken
from the psqi, the Insomnia Severity
Index, the Stanford Sleep Question-
naire and the Berlin Questionnaire, in
which 77.09% (5556) of the women
reported at least one sleep problem. The
most common sleep disturbances were
continuous awakening with 52.77%,
insomnia of conciliation with 20.23%,
early awakening with 18.56% and
9.82% poor quality sleep.'®

In 2020, a systematic review both
in English and Spanish, focused on
determining which sleep disturbances
occurred during pregnancy, their causes
and consequences, pointed out the need
to inquire about sleep habits during
pregnancy in order to promote sleep
hygiene strategies that benefit the health
of the mother and the newborn, and
prevent the early development of cer-
tain diseases.’ It is essential to consider
these aspects at the Primary Care level
in order to avoid major complications
for both the mother and the newborn.

The eeTSE had a high reliability
(Cronbach’s « 0f 0.927) and has a high
degree of validity, since it effectively
measures what it intends to measure
(relevance of 0.84), likewise, it contains
relevant items that provide content
validity and reflect a feasible intercor-
relation, keeping an adequate variability
between each question. Due to its char-
acteristics, this scale can be applied to
Mexican pregnant patients; it has a
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comfortable and easy-to-read structure,
designed to be filled out personally by
the pregnant woman; for this reason,
it is an appropriate tool to quickly and
practically determine the existence of
a sleep disorder in pregnant women
during prenatal control visits. As it is a
screening and follow-up instrument, it
allows timely intervention of the sleep
disorder and its reevaluation at a later
stage. The use of these tools in daily
clinical practice improves the quality
of care for this vulnerable group of the
population under the family physician
care, projecting a decrease in health risks
inherent to these disorders.

Conclusion

The Pregnancy Sleep Disorders As-
sessment Scale is intended to measure
sleep disorders that occur during preg-
nancy in Mexican women. It can be
applied in pregnant women who speak,
understand and read Spanish of any age
and in any gestational trimester. The
purpose is to integrate this tool to the
regular prenatal control consultation in
our country as a screening for insomnia,
as well as to reevaluate its evolution.
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