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Abstract

Background The high prevalence of sleep problems and their negative consequences on children and parents
highlight the need to design early screening instruments to evaluate sleep problems in early childhood. We aimed to
determine the validity and reliability of the Brief Infant Sleep Questionnaire (BISQ) among the Iranian population.

Methods and materials This study included 646 one-year-old infants by random sampling from the PERSIAN birth
cohort study. Following the forward-backward translation of the BISQ, its psychometric properties, including construct
validity in terms of concurrent and convergent validities as well as reliability, were evaluated.

Results The CVIs and CVR ranged between 0.8 and 1.00 for all items. Therefore, we keep all the items of the original
version of the BISQ in the Persian BISQ. Concurrent validity was assessed by comparing items of the Persian BISQ
among different maternal views regarding their infant’s sleep. All BISQ items were significantly different among the
two levels of maternal view about the infant’s sleep problem except daytime sleep duration. The convergent validity
of the BISQ was evaluated by calculating the correlation between BISQ items and the ISQ (infant sleep questionnaire)
total score as a similar tool. ISQ score was adequately correlated with nocturnal sleep latency and the number of
waking at night (r, ranged from 0.59 to 0.72). In addition, the associations of mothers'and infants'demographic
variables and nutritional and gestational variables with BISQ items were presented to confirm construct validity.
Strong correlations were found between the repeated sleep measures for sleep arrangement, sleep position, and
sleep situation (kappa ranged from 0.65 to 0.84), nocturnal sleep duration, daytime sleep duration number of wakings
at night, night waking duration, nocturnal sleep latency and sleep-onset time (ICC ranged 0.91 to 0.99).

Conclusion The Persian version of the BISQ is a reliable and valid measure for assessing sleep problems in infants. It
would be helpful to be utilized for the early diagnosis of infants'sleep problems.
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Introduction

Infant sleep problems, which are associated with the
child’s mental and physical health, are one of the most
common complaints presented to pediatricians or other
child-care professionals [1-3]. It has been shown that
sleep problems in early childhood vary between 20 and
75% based on parents’ reports in different populations
[4—6]. Fragmented sleep, night waking, inadequate sleep,
and prolonged sleep onset latency are among the most
common sleep problems in early childhood [5, 7]. The
high prevalence of sleep problems, their negative con-
sequences on infants’ health, and the high success ratio
of clinical and educational interventions highlight the
necessity for early screening to assess sleep problems
during the first 3 years of life.

On the one hand, sleep assessment in early childhood
has always faced some challenges in epidemiological
investigations. Polysomnography, as the gold standard for
assessing sleep disturbances, and actigraphy, as an alter-
native to polysomnography, are still limited since they
require expensive devices and complex assessments [8,
9]. On the other hand, a large proportion of physicians
do not routinely screen infants and toddlers for sleep
problems [2]. In addition, it is estimated that only 46%
of the pediatricians felt confident in their ability to iden-
tify sleep problems. Evidence indicates that additional
educational opportunities are needed in pediatric sleep
medicine in medical schools. Moreover, a recent study
found that sleep problems are rarely addressed in general
pediatric clinics prior to their identification by parental
responses on a validated sleep questionnaire [35]. Thus,
the availability of a brief validated screening tool would
facilitate regular professional screening. A screening tool
that is also accessible to parents who are concerned about
their child’s sleep can facilitate early routine professional
screenings. The use of a standardized, brief, valid ques-
tionnaire for infants’ sleep assessment has never been
established in the Persian language. The Brief Infant
Sleep Questionnaire (BISQ) is a screening instrument
for daytime and nighttime routines and sleep patterns in
early childhood based on parental responses [10].

Sleep differences among populations are a cross-cul-
tural phenomenon, and most existing studies have been
limited to Western populations, not the Middle East
of Asia. Considering the key role of sleep in children’s
health, a standardized sleep questionnaire for infants for
use in pediatric practices and research has been increas-
ingly valued. We aimed to develop a valid and reliable
questionnaire in the Persian version for assessing sleep
behaviors in infants. The aims of the present study were
(1) to translate the BISQ into Persian and (2) to deter-
mine the validity and reliability of the BISQ for the Per-
sian population.
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Methods and materials

Study design and participants

This survey was conducted between November 2020 and
February 2022 on a random subsample of infant/parent
pairs from the ongoing PERSIAN birth cohort study in
Isfahan including a total of 3000 mother/infant pairs at
the initiation of this study [11]. The 12-month infant/par-
ent pairs were selected using random sampling stratified
by gender groups. Infants under treatment with medica-
tions related to sleep and those with a history of admis-
sion to neonatal intensive care units were excluded from
our study. The parents were contacted on the phone calls
and were asked about their time availability to confirm
the date of the interview.

All data, including the BISQ, the checklist of demo-
graphic characteristics, and other related outcomes,
were collected through phone calls by our interviewers
and concurrently were recorded online through Google
Forms. All parents received enough information about
the study, and oral informed consent was obtained from
them. Finally, 646 mother/infant pairs were recruited for
the study.

Brief infant sleep questionnaire (BISQ)

In 2004, the BISQ was developed by Sadeh to screen
sleep patterns in infants and toddlers (0-3 years) [10].
The items of the BISQ include nocturnal sleep duration
(between the hours of 7 pm and 7 am); daytime sleep
duration (between the hours of 7 am and 7 pm); number
of night wakes; duration of wakefulness during the night
hours (10 pm to 6 am); nocturnal sleep-onset time (the
clock time at which the child falls asleep for the night);
settling time (latency to falling asleep for the night);
method of falling asleep; location of sleep; preferred body
position; and the following general information: age of
child; gender of child; birth order; and role of responder
(who completed the BISQ). The administration time of
the questionnaire is 5 to 10 min, and questions are related
to the last week’s sleep periods of the infants. The criteria
used to define poor sleepers according to the BISQ mea-
sures are as follows: (1) the child wakings>3 times per
night; (2) the nocturnal wakefulness period>1 h; or (3)
the total sleep time<9 h.

Other measurements

A comprehensive checklist was used to collect infor-
mation including infants’ gender, gestational age, birth
order, nutritional status during the first year of life, deliv-
ery type, maternal age, maternal education, maternal job,
and marital status.
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Procedures

Translation

The BISQ was translated from English to Persian using
the methodology given by Beaton et al. [12]. Two inde-
pendent professional translators translated it into Per-
sian. One of them was familiar with the concept of the
items being translated, whereas the other was unaware
of the items being examined in the original English ques-
tionnaire. Then, the current study’s researchers (MB
and MY) and both translators adopted a consolidated
forward version (forward translation). This question-
naire was then backward translated into English by two
bilingual translators to compare with the original one to
ensure conceptual equivalence (backward translation).
Following a careful review by researchers (MB and MY),
needed revisions were made, and the provisional Persian
version of the BISQ was provided. In general, there were
no difficulties with the translated questionnaire.

Content and face validity

We determined content validity using the content valid-
ity index (CVI) and content validity ratio (CVR). The
CVI measures the simplicity, relevance, and clarity of
each question with the construct evaluated by the scale.
We asked ten specialists (4 pediatricians, 4 epidemiolo-
gists, and biostatisticians with working experience in the
field of infants and toddlers and 2 infant caregivers) to
rate the simplicity, relevance, and clarity of the Persian
BISQ questions on a 4-point rating scale. For example,
the experts assessed the relevance of the items using [1]
irrelevant; [2] slightly relevant; [3] relevant; and [4] com-
pletely relevant. A CVI of 20.79 was considered accept-
able for each question [13, 14]. The CVR assesses the
necessity of each question. For calculating CVR, experts
were asked to rate the essentiality of the Persian BISQ
questions on a 3-point rating scale, i.e., [1] unnecessary;
[2] useful but unnecessary; and [3] necessary. A CVR of
>0.62 was considered satisfactory for each rating [13, 14].
Qualitative face validity involved the expert panel and
parents who evaluated the BISQ for difficulty, relevance,
and ambiguity. Then, the Persian version of the BISQ
was finalized and used for evaluating the psychometric
properties.

Psychometric analysis of the BISQ

In this study, psychometric properties of the BISQ,
including validity (concurrent and convergent validity)
and reliability (test-retest reliability and internal consis-
tency), were evaluated. The quantitative and qualitative
variables were expressed as the meantstandard devia-
tion (SD) and number (percentage), respectively. Data
analyses were performed using SPSS (version 23; SPSS
Inc., Chicago, IL, USA).

Page 3 of 9

Concurrent validity

Concurrent validity was investigated by the BISQ’s ability
to discriminate between healthy infants and infants with
sleep problems based on maternal view. We expected
that the sleep pattern of an infant with sleep problems
defined by the maternal view would be significantly dif-
ferent from that of an infant without it. The validity of the
measure is supported if the distribution of each item is
significantly different among the groups. We tested dif-
ferences among the groups (healthy infants and infants
having sleep problems according to maternal view) using
the Mann-Whitney test.

Convergent validity

The convergent validity of the BISQ total score was eval-
uated by calculating the correlation between BISQ items
and the ISQ (infant sleep questionnaire) total score as
a similar tool. ISQ is a well-published, highly validated
measure that was developed by Morrell [15]. It was
developed as a screening tool for sleep problems. It is a
parent-reported questionnaire designed specifically to
assess sleeping behaviors in 12- to 18-month-old infants.
This parent-reported questionnaire includes specific
questions about daytime and nighttime sleep patterns,
as well as sleep-related behaviors over the last month. It
has 9 main questions regarding infants’ sleep. The ISQ
score ranged between 0 and 38. Higher scores indicate
more severe sleep problems. Spearman correlation (r,)
was reported because of departure from normality in
ISQ score. r< 0.2 was considered as week correlation and
rs>0.5 as adequate correlation.

Furthermore, the associations of mothers’ and infants’
demographic variables and nutritional and gestational
variables with BISQ items were presented in order to
confirming construct validity.

Reliability

We recruited 30 infants to investigate internal consis-
tency and test-retest reliability. The parents were asked
to participate in two interviews on two separate days
at 2-week intervals. All interviews were conducted on
phone calls and performed by trained interviewers. To
determine test-retest reliability, for quantitative items,
the intraclass correlation coefficient (ICC), along with
95% confidence, was computed using a two-way mixed
model. A coefficient of more than 0.70 was considered
excellent stability [16]. For qualitative items, we com-
puted kappa measure agreement as a measure of stability
of responses.

Results

Participant characteristics

A total of 646 infants were recruited for this study.
Table 1 shows the distribution of some demographic
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Table 1 Demographic and health-related characteristics of the
participants
Characteristics

Mean £SD or Number (%)

Infant gender

Boy 335(51.9)
Girl 311(48.1)
Gestational age

<37 week 50(7.7)

> 37 weeks 596(92.3)
Birth order

Firstborn 299(46.3)
Second born 273(42.3)
Third born 59(9.1)
Fourth born 13(2.0)
Fifth-born or more 2(0.3)
First 6 months of nutrition

Breastfeeding 451(69.8)
Formula 14(2.2)
Breastfeeding +formula 181(28.0)
Second 6 months of nutrition

Breastfeeding 5(0.8)
Breastfeeding +formula 1(0.2)
Breastfeeding +food 470(72.8)
Formula +food 76(11.8)
Breastfeeding + formula +food 94(14.6)
Maternal age (years) 30.78+5.19
Maternal job status

unemployed 593(91.8)
employed 53(8.2)
Maternal education

Under diploma 90(13.9)
Diploma 240(37.2)
Upper diploma 316(48.9)
Marital status

Married 644(99.7)
Separated/divorced 2(0.3)
Delivery type

Normal Vaginal delivery 281(43.5)
C-section 365(56.5)

and health-related characteristics of the participants.
A total of 51.9% of infants were boys, and only 7.8% of
infants were preterm (<37 weeks). A total of 56.8% of
infants were born by C-sections. We also provided some
information regarding birth order, the first and second
6-month nutrition of infants and maternal characteristics
in detail in Table 1.

Content and face validity

The panel of experts examined the relevance, simplicity,
and clarity of the wording and phrasing of the Persian
BISQ questions. The CVIs and CVR ranged between
0.8 and 1.00 for all questions. Therefore, we keep all the
questions of the original version of the BISQ in the Per-
sian BISQ (Table 2).
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Table 3 shows the distribution of BISQ items among
the participants. A total of 95.4% of infants slept in the
parents’ room or parents’ bed. The most common posi-
tion (50%) of infants during sleep was on his/her back.
Moreover, most of them (82.7%) slept while feeding.
The mean sleep onset of infants was 11.26+1.07 (h). The
mean nocturnal sleep duration, daytime sleep duration,
night waking duration and nocturnal sleep latency were
7.71+£1.28, 3.81£1.63, 1.31£1.13, and 0.32+0.23 (h),
respectively.

Concurrent validity

We presented the results of the concurrent validity of
the Persian BISQ based on comparing quantitative BISQ
items among different maternal views. For instance,
the mean+SD of nocturnal sleep duration in groups of
infants with no sleep problems and with mild to mod-
erate sleep problems based on the maternal view were
7.78+1.26 and 7.161+1.26 (h), respectively (P<0.001). All
items were significantly different among the two levels
of maternal view about the infant’s sleep problem except
daytime sleep duration (Table 4).

Convergent validity

The convergent validity of the BISQ was evaluated by cal-
culating the correlation between BISQ items and the ISQ
total score as a similar tool. Table 5 shows Spearman’s
correlation between quantitative items of the BISQ and
ISQ total score.

Additionally, the association of demographic, nutri-
tional, and gestational variables with BISQ items is
presented in Table 6. Daytime sleep duration was sig-
nificantly higher among children who were nourished
by both breastfeeding and formula. The mean nocturnal
sleep latency was the lowest among infants who were
nourished by food plus breastfeeding in their second 6
months, while in infants without complementary food, it
was highest (0.30£0.20 vs. 0.44%0.35 (hour), p=0.003).
There was a significant inverse association between birth
order and infants’ better sleep. Nocturnal sleep duration
was less reported in firstborns, while night waking dura-
tion, daytime sleep duration, and nocturnal sleep latency
were higher among them (p<0.05). Furthermore, the
firstborn infants’ sleep onset time was later than that of
the second- and higher-order-born infants (p=0.007).
Infant’s number of waking at night was higher among
those with older (p=0.015) and more educated moth-
ers (p=0.033). The term infants had significantly shorter
night waking duration (p=0.036) and lower sleep latency
(p=0.02).

Reliability
Strong  correlations were found between the
repeated sleep measures for sleep arrangement
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Table 2 Relevance, simplicity, clarity, I-CVI, and CVR values of the Persian BISQ

Items Questions cvi I-CVI CVR

Relevance Simplicity Clarity

Sleeping arrangement  Sleeping arrangement (infant crib in a separate room, infant in 0.9 0.8 0.8 0.83 0.8
crib in parents'room, in parent’s bed, infant crib in room with
sibling)

Sleep position In what position does your child sleep most of the time? (on his/ 0.8 0.8 0.9 0.83 0.8
her belly, on his/her side, on his/her back)

Nocturnal sleep dura-  How much time does your child spend in sleep during the NIGHT 1 0.9 1 0.97 1

tion (hour) (between 7 in the evening and 7 in the morning)? (hour)

Daytime sleep dura- How much time does your child spend in sleep during the DAY 1 0.9 1 097 1

tion (hour) (between 7 in the morning and 7 in the evening)? (hour)

Number of waking at  Average number of night wakings per night 1 1 1 1.00 1

night

Night waking duration How much time during the night does your child spend in wake- 1 0.8 09 0.90 1

(hour) fulness (from 10 in the evening to 6 in the morning)? (hour)

Nocturnal sleep How long does it take to put your baby to sleep in the evening? 1 1 1 1.00 1

latency (hour) (hour)

Sleep situation How does your baby fall asleep? (while feeding, being rocked, 0.8 0.8 0.8 0.80 0.8
being held, in bed alone, in bed near parent)

Sleep onset time When does your baby usually fall asleep for the night? (hour: 1 1 1 1.00 1

(hour: minute) minute)

Maternal view Do you consider your child’s sleep as a problem? 1 1 09 0.97 1

Abbreviations BISQ: Brief Infant Sleep Questionnaire; CVI: Content validity index; I-CVI: tem-content validity index; CVR: Content validity ratio

Table 3 Distribution of Persian BISQ items within the scoring

system among the infants

Table 4 Comparison of the BISQ items among infants with or
without sleep problems based on maternal view

Items Number (%) or Mean +SD
Sleep arrangement

Infant crib in separate room 23(3.6)
Infant in crib in parents’room 327(50.6)
In parent’s bed 293(45.4)
Infant crib in room with sibling 3(0.5)
Sleep position

On his/her belly 211(32.7)
On his/her side 112(17.3)
On his/her back 323(50.0)
Sleep situation

While feeding 534(82.7)
Being rocked 78(12.1)
Being held 12(1.9)

In bed alone 17(2.6)

In bed near parent 5(0.8)
Sleep onset time (hour: minute) 11.26+1.07
Nocturnal sleep duration (hour) 771£1.28
Daytime sleep duration (hour) 3.81+163
Night waking duration (hour) 1.31£1.13
Nocturnal sleep latency (hour) 032+0.23
Parents’ perception

Not a problem 568(87.9)
A small problem 77(11.9)

A very serious problem 1(00.2)

Abbreviations BISQ: Brief Infant Sleep Questionnaire; IQR: Interquartile range

Items Maternal view p
With no With mild to
sleep severe sleep
problem problems
(n=568) (n=78)
Nocturnal sleep duration (hour) 7.78+1 260 7164126 <0.001
Daytime sleep duration (hour) ~ 3.79+1.63 397+164 0475
Number of waking at night 072+119  2.12+1.80 <0.001
Night waking duration (hour) 1.22+1.07 1.96+1.32 <0.001
Nocturnal sleep latency (hour)  0.30+022  043+0.28 <0.001
Sleep onset time (hour) 23.19+1.02 23.74+130 <0.001

Abbreviations BISQ: Brief Infant Sleep Questionnaire

2 Calculated by the Mann-Whitney test

> Mean+SD

Table 5 The association of BISQ quantitative items with I1SQ total

score
Items Correlation with  p

1SQ total score

rS
Nocturnal sleep duration (hour) -0.147 <0.001
Daytime sleep duration (hour) -0.112 0.004
Number of waking at night 0.719 <0.001
Night waking duration (hour) 0.221 <0.001
Nocturnal sleep latency (hour) 0.589 <0.001
Sleep onset time (hour) 0.133 0.001

Abbreviations 1SQ: infant sleep questionnaire, r;: Spearman correlation
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Table 6 Association of demographic, nutritional, and gestational variables with BISQ items

Nocturnal sleep Daytime sleep Number of wak- Night wakings Nocturnal Sleep
duration (hour) duration (hour) ing at night duration (hour) sleeplatency  onset time
(hour) (hour)

First 6 months of nutrition
Breastfeeding 7.73+£125 3711164 095+1.38 1.27+1.01 0.30£0.20 23.25+1.07
Formula 8.07+1.58 3.64+1.51 1.00+£1.36 1.54+1.20 0.43+044 23.68+0.50
Breastfeeding +formula 7.62+1.32 4.08+1.60 0.73£1.26 1.37+1.16 0.36+0.26 23.26+£1.10
p 0.501 0.036 0.123 0493 0.069 0.131
Second 6 months of nutrition
Breastfeeding +food 7.74+123 373+£167 092+1.36 1.27+1.01 0.30+0.20 23.25+1.09
Breastfeeding + formula 7.64+1.59 4.06+1.65 091+1.37 148+1.24 0.44+0.35 23.27+1.20
Breastfeeding +formula +food 7.58+1.25 4.02£135 0.72+£1.29 1.37+£1.09 033+0.21 2331£083
p 0.245 0.045 0.266 0.297 0.003 0425
Birth order
firstborn 7.56+1.32 4.06+1.65 090+1.38 147117 034+0.22 2338+1.13
second born 7.84+123 3.60+1.58 0.96+1.40 1.20£1.07 031+0.24 23.18+1.00
third and higher-born 7.80+1.25 3.61+£1.61 0.58+0.99 1.00+1.05 026+0.18 23.06+£1.06
p 0.018 0.002 0.280 0.001 0.005 0.007
Maternal age
<30 7.70+£1.22 3.76+1.70 1.02+£1.43 1.34+1.07 034+0.22 23.28+1.02
>30 771+1.33 387+1.56 0.77+£1.26 127+1.18 0.30+£0.23 23244112
p 0.928 0.206 0.015 0.245 0.002 0.637
Maternal education
Under diploma 7.88+1.25 344+1.66 111+£1.37 1.09+1.03 031+£0.24 23.11£1.06
Diploma 7.64+1.20 3.83+£1.68 0.85+£1.30 1.30+1.10 032+0.23 23.25+£1.09
Upper diploma 7.70+£1.34 391+£1.57 0.85+1.38 1.37+1.17 0324022 2331+1.05
p 0.188 0.067 0.033 0.134 0.828 0.154
Maternal job status
unemployed 7.70+£1.28 3794163 090+1.35 1.30£1.11 032+0.22 23.24+1.06
employed 771+1.23 4.03£1.66 0.72+1.34 142+1.25 0.34+0.29 2343+£1.13
p 0.853 0.240 0.245 0.694 0.971 0.248
Infant gender
Boy 7.82+1.19 3.79+£1.70 0.88+1.34 1.25+£1.07 031+£0.22 23.19£1.02
Girl 7.58+1.36 3.84+1.55 090+1.37 1.36+£1.18 032+0.24 2334+1.12
p 0.042 0.568 0.855 0.395 0.624 0.204
Delivery type
Normal Vaginal delivery 767+127 3.76+£1.64 0.98+1.42 1.32£1.13 0.33£0.24 2324101
C-section 7.73+1.29 3.86+1.62 0.82+1.30 1.30+£1.13 031+£0.22 2327111
p 0.687 0.338 0.108 0.814 0.676 0.733
Gestational age
<37 week 7.63+1.55 348+1.90 0.86+1.37 1.61+£1.11 042+0.33 23.36+£0.95
>37 weeks 7.71£125 3.84+1.60 0.89+135 1.28+1.12 031+£0.22 23.25+1.08
p 0.446 0.192 0.853 0.036 0.020 0211
(kappa=0.65), sleep position (kappa=0.84), sleep situ- Discussion

ation (kappa=0.66), nocturnal sleep duration (r, =0.91,
ICC=0.92), daytime sleep duration (r; =0.91, ICC=0.94),
number of wakings at night (r, =0.96, ICC=0.96), night
wakening duration (ry =0.89, ICC=0.97), nocturnal sleep
latency (r; =0.98, ICC=0.98) and sleep-onset time (r
=0.93, ICC=0.99). All correlations were significant with
p<0.001 (See Table 7).

In the current study, the psychometric properties of the
Persian version of BISQ were examined. The BISQ is a
standardized screening tool for evaluating infants’ sleep
that was developed by Sadeh in 2004 [10]. It is a parent-
reported questionnaire designed specifically to assess
sleeping behaviors in infants between 0 and 3 years of age
for clinical or research purposes. Sadeh suggested several
cutoffs for infants to be referred for further clinical evalu-
ation if they meet any of the following: (1) waking more
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Table 7 Reliability statistics of the Persian BISQ

Items kappa ICC (95% CI)
Sleeping arrangement 0.65 - -

Sleep position 0.84 - -

Sleep situation 0.66 - -
Nocturnal sleep duration (hour) - 0.92 (0.84,0.96)
Daytime sleep duration (hour) - 0.94 (0.87,0.97)
Number of waking at night - 0.96 (0.92,0.98)
Night waking duration (hour) - 0.97 (0.94,0.99)
Nocturnal sleep latency (hour) - 0.98 (0.96,0.99)
Sleep onset time (hour: minute) - 0.99 (0.99,1.00)

Abbreviations BISQ: Brief Infant Sleep Questionnaire; ICC: Intra class coefficient;
Cl: Confidence interval

All ICCs were significant at the P<0.001 level

than 3 times per night, (2) wakefulness more than 1 h per
night, or (3) sleep less than 9 h per 24-hour period [10].

Despite several valid child’s sleep questionnaires for
the Persian-speaking population [17-21], to the best of
our knowledge, the BISQ is the first Persian version of a
fully validated questionnaire to measure sleep problems,
particularly in infants. This questionnaire has also been
validated in several languages, including English [10],
Brazilian [22], Portuguese [23], Nepali [24], and Turkish
[25, 26]. Del-Ponte et al. conducted a study among 586
Brazilian children and showed high specificity of the
BISQ sleep parameters among their population [22].

Overall, the results of this study showed good validity
of the Persian BISQ, which is consistent with previous
studies demonstrating the validity of the BISQ against
actigraphy [10] and daily logs [25] and its high sensitivity
and specificity in documenting sleep patterns in infants
[22, 27].

We found a statistically significant increase in the dura-
tion of daytime sleep among children who had a combi-
nation of breastfeeding and formula feeding. The average
duration of sleep onset throughout the night was found
to be significantly lower in infants who received both
food and breastfeeding during their second six months
of life compared to infants who did not receive comple-
mentary food. A study among 654 infants showed that
despite more night awakenings, infants who were exclu-
sively breastfed exhibited longer durations of both night
sleep and total sleep when compared to those who were
fed formula [28]. A notable negative correlation was
observed between birth order and infants’ better sleep.
One recent study has shown that the implementation of
a responsive parenting intervention for first-time moth-
ers had a positive effect on the sleep duration and behav-
iors of secondborn children, which is consistent with our
findings [29]. Nocturnal sleep duration was less reported
in firstborns, while night waking duration, daytime sleep
duration, and nocturnal sleep latency were higher among
them. Furthermore, the firstborn infants’ sleep onset time
was later than that of the second- and higher-order-born
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infants. These findings are rather contradictory to pre-
vious studies. For instance, in a study among 52 infants,
first-borns had fewer nocturnal awakenings and a lon-
ger consecutive nocturnal sleep duration than non-first-
borns but did not differ in terms of total nocturnal sleep
duration [30, 31]. Infant’s number of waking at night was
higher among those with older and more educated moth-
ers. The association between infants’ sleep patterns and
some socioeconomic variables, including maternal edu-
cation, has been demonstrated in current studies [32,
33]. Term infants had a significantly shorter night wak-
ing duration and lower sleep latency. Previous studies
have also highlighted some differences in sleep patterns
between term and preterm infants [34, 35].

Assessments of stability were derived through test-
retest reliability procedures. Test-retest reliability showed
significant strong correlations between repeated sleep
measures in the Iranian population of infants (var-
ied between 0.92 and 0.99). The test-retest correlations
ranged between 0.82 and.95 in the original study, which
was consistent with our results [10]. On the other hand,
in two studies, reliability coefficients from repeated
administrations of the BISQ in the Turkish population
ranged from 0.35 to 0.85 [25, 26].

One of the strengths of this study is that we could
recruit a large sample of infants. In addition, all the inter-
views were conducted one by one on phone calls, and we
made sure that all mothers understood the content accu-
rately. This method is more valid and reliable for develop-
ing standard tools [21]. However, a potential threat to this
methodology could be the lack of non-verbal cues during
phone calls. Phone interviews may limit the researchers’
ability to observe facial expressions and body language,
which are valuable indicators of participant understand-
ing or potential areas of confusion. Without visual cues,
there’s a possibility that nuances in communication or
participant responses may be overlooked, impacting the
thoroughness of the assessment. To mitigate this poten-
tial threat, researchers employed additional clarifying
questions or follow-ups to ensure comprehensive under-
standing during the phone interviews.

It should be noted that based on the literature, moth-
ers and fathers have sometimes discrepancies in report-
ing children’s sleep problems. Due to the absence of data
from fathers in our study, the results should be inter-
preted with caution. To mitigate this limitation obtaining
data from both parents and using dyadic analysis are rec-
ommended [36, 37]. Future studies should consider this
aspect for study design.

Our sampling was random, so it is unlikely that only
motivated parents and parents of children with sleep
problems participated in our study. However, since we
included infants from a limited population, the represen-
tativeness of this sample for all Iranian infants or other
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Persian language countries should be interpreted with
caution. This limitation is more prominent when we just
included 1 year old children.

Although there is a revised version of the tool that was
developed in 2020, at the study initiation, the revised ver-
sion was not available. Thus, we employed its earlier ver-
sion and continued the study with the previous version
for consistency. Future studies should be conducted for
assessing the validity and reliability of the BISQ-R in Per-
sian populations. Moreover, the psychometric properties
assessed are related to a sample of 12-months children.
Since sleep-wake patterns change rapidly according to
age, further studies on other populations of different ages
should be conducted to generalize these results.

Conclusion

The findings support the satisfactory reliability and valid-
ity of the BISQ among the Persian-speaking population.
Therefore, it can be considered a standardized tool for
evaluating infants’ sleep behaviors. This questionnaire
can facilitate regular professional screening. It is easy to
understand and takes nearly 5 min to complete. Further
studies among large populations in different settings (i.e.,
primary health care services, hospitals, and clinics) can
confirm its validity and reliability.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512887-024-04666-6.

[ Supplementary Material 1 ]

Acknowledgements

The authors would like to thank all the pediatricians, epidemiologists, and
biostatisticians who contributed to the validity of the specialized content, as
well as all the participants who devoted their time to participate in this study.

Author contributions

Study concept and design: M.B. and M.Y,; acquisition of data: M.B; statistical
analysis and interpretation of data: M.Y. and M.B,; drafting the manuscript: M.B.
and M.Y; revising the manuscript: M.B., M.Y, RK,; and study supervision: RK.

Funding
This study was carried out with the financial support of Isfahan University of
Medical Sciences, Isfahan, Iran (Project Number: 240178).

Data availability
All data generated or analysed during this study are included in this published
article and its supplementary information files.

Declarations

Ethics approval and consent to participate

The study protocol was approved by the Ethics Committee of Isfahan
University of Medical Sciences (IR ARLMUI.REC.1401.148) [38]. Informed
consent was obtained from the infants' parents/guardians.

Consent for publication
Not applicable.

Page 8 of 9

Competing interests
The authors declare no competing interests.

Received: 12 October 2023 / Accepted: 22 February 2024
Published online: 15 March 2024

References

1. Mindell JA, Moline ML, Zendell SM, Brown LW, Fry JMJP. Pediatricians and
sleep disorders: training and practice. Pediatrics. 1994;94(2):194-200.

2. Owens JAJP.The practice of pediatric sleep medicine: results of a community
survey. Pediatrics. 2001;108(3):e51-e.

3. Mindell JAJJopp. Empirically supported treatments in pediatric psychology:
bedtime refusal and night wakings in young children. J Pediatr Psychol.
1999,24(6):465-81.

4. Byars KC, Yolton K, Rausch J, Lanphear B, Beebe DW. Prevalence, patterns,
and persistence of sleep problems in the first 3 years of life. Pediatrics.
2012;,129(2):276-e84.

5. Mindell JA, Lee C. Sleep, mood, and development in infants. Infant Behav
Dev. 2015;41:102-7.

6. Mindell JA, Sadeh A, Wiegand B, How TH, Goh DY. Cross-cultural differences
in infant and toddler sleep. Sleep Med. 2010;11(3):274-80.

7. Hysing M, Sivertsen B, Garthus-Niegel S, Eberhard-Gran M. Pediatric sleep
problems and social-emotional problems. A population-based study. Infant
Behav Dev. 2016;42:111-8.

8. Sadeh A, Sharkey M, Carskadon MAJS. Activity-based sleep-wake identifica-
tion: an empirical test of methodological issues. Sleep. 1994;17(3):201-7.

9.  Field, TJIb. development. Infant sleep problems and interventions: a review.
Infant Behav Dev. 2017;47:40-53.

10.  Sadeh AJP. A brief screening questionnaire for infant sleep problems: valida-
tion and findings for an internet sample. Pediatrics. 2004;113(6):e570-€7.

11, Zare Sakhvidi MJ, Danaei N, Dadvand P, Mehrparvar AH, Heidari-Beni M,
Nouripour S, et al. The prospective epidemiological research studies in IrAN
(PERSIAN) birth cohort protocol. Rationale Des Methodol. 2021;12(2):241-62.

12.  Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the
process of cross-cultural adaptation of self-report measures. Spine.
2000;25(24):3186-91.

13.  Colton D, Covert RW. Designing and constructing instruments for social
research and evaluation. Wiley; 2007.

14.  Cook DA, Beckman TJ. Current concepts in validity and reliability for psycho-
metric instruments: theory and application. Am J Med. 2006;119(2):166. e7-.
el6.

15. Morrell JM.The infant sleep questionnaire: a new tool to assess infant sleep
problems for clinical and research purposes. Child Psychol Psychiatry Rev.
1999;4(1):20-6.

16. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker J, et al.
Quiality criteria were proposed for measurement properties of health status
questionnaires. J Clin Epidemiol. 2007;60(1):34-42.

17. Valipour M, Kalantari M, Tabatabaee SMJSE-MJ. Psychometric Properties of
the Persian Version of Children’s. Sleep Comic. 2021;22(4).

18.  Rizi FR, Asgarian FS. Reliability, Validity, and Psychometric Properties of the
Persian Version of the Tayside Children’s Sleep Questionnaire, 2022.

19. Saffari M, Gholamrezaei A, Saneian H, Attari A, Bruni OJSM. Linguistic valida-
tion of the Sleep disturbance scale for children (SDSC) in Iranian children
with persian language. Sleep Med. 2014;15(8):998-1001.

20. Fallahzadeh H, Etesam F, Asgarian FSJS, Rhythms B. Validity and reliability
related to the Persian version of the children’s. Sleep Habits Questionnaire.
2015;13(3):271-8.

21. Nouri A, Esmaeili F, Seyedi H, Rezaeian S, Panjeh S, Cogo-Moreira H et al.
Factor structure and psychometric properties of the persian versions of the
Pediatric Daytime Sleepiness Scale and morningness—eveningness. Scale
Child. 2021;10.

22. Del-Ponte B, Xavier MO, Bassani DG, Tovo-Rodrigues L, Halal CS, Shionuma
AH, et al. Validity of the brief infant sleep questionnaire (BISQ) in Brazilian
children. Sleep Med. 2020,69:65-70.

23. Nunes ML, Kampff JPR, Sadeh AJSS. BISQ Questionnaire for Infant Sleep
Assessment: translation into brazilian portuguese. 2012;5(3):89-91.

24. Dhakal AK, Shrestha D, Shah SC, Shakya H, Shakya A, Sadeh AJJKMC. A Nepali
translation of brief infant sleep questionnaire (BISQ) for assessment of sleep
in infants and toddlers: a preliminary report. 2014;3(3):102-6.


https://doi.org/10.1186/s12887-024-04666-6
https://doi.org/10.1186/s12887-024-04666-6

Yazdi et al. BMC Pediatrics

25.

26.

27.

28.

29.

30.

31.

32.

33.

(2024) 24:181

Dasdemir F, Temel ABJIJCS. Reliability and validity of the Turkish version of
brief infant Sleep Questionnaire and Daily Sleep Log. 2018;11(3):1822-30.
BORAN P, Pinar A, AKBARZADE A, KUCUK S, Refika EJMMJ. Genisletilmis

Bebek Kisa Uyku Anketi nin Turkge'ye cevirisi ve bebeklerde uygulanmasi.
2014;27(3):178-83.

Gould R, Mindell J, Leichman E, Walters RJS. 0766 Normalized Scoring System
for the Brief Infant Sleep Questionnaire (BISQ). 2018;41:A285.

Abdul Jafar NK, Tham EKH, Pang WW, Fok D, Chua MC, Teoh OH, et al. Associa-
tion between breastfeeding and sleep patterns in infants and preschool
children. Am J Clin Nutr. 2021;114(6):1986-96.

Hohman EE, Savage JS, Marini ME, Anzman-Frasca S, Buxton OM, Loken E

et al. Effect of the INSIGHT Firstborn parenting intervention on Secondborn
Sleep. Pediatrics. 2022;150(1).

Kenny S, Lannes E, Dubois-Comtois K, Béliveau MJ, Pennestri M-H. Birth Order,
Infant Sleep and Nocturnal Maternal Practices: A Descriptive Study2021.
Kenny S, Lannes EM, Dubois-Comtois K, Beliveau M-J, Pennestri M-H. 604 the
relationship between birth order and sleep patterns in 6-Month-Olds. Sleep.
2021;44(Supplement2):A237-A8.

Teti DM, Fronberg KM, Fanton H, Crosby B. Infant sleep arrangements, infant-
parent sleep, and parenting during the first six months post-partum. Infant
Behav Dev. 2022,69:101756.

Quante M, McGee GW, Yu X, von Ash T, Luo M, Kaplan ER, et al. Associations of
sleep-related behaviors and the sleep environment at infant age one month
with sleep patterns in infants five months later. Sleep Med. 2022,94:31-7.

34.

35.

36.

37.

38.

Page 9 of 9

Georgoulas A, Jones L, Laudiano-Dray MP, Meek J, Fabrizi L, White-

head K. Sleep-wake regulation in preterm and term infants. Sleep.
2021;44(1):zsaa148.

Hoppenbrouwers T, Hodgman JE, Rybine D, Fabrikant G, Corwin M, Crowell
D, et al. Sleep architecture in term and preterm infants beyond the neonatal
period: the influence of gestational age, steroids, and ventilatory support.
Sleep. 2005;28(11):1428-36.

Sadeh A, Anders TFJIJ. Infant sleep problems: Origins, assessment, interven-
tions. 1993;14(1):17-34.

Ragni B, Barni D, Bevilacqua F, Aite L, Bucci S, Gentile S et al. Post-partum
depressive dimensions, co-parenting, infants’health, and sleep quality: how
are they related in the first year postpartum? 2023;52(4):337 - 60.

Assessment of psychometric properties of Persian version of Brief Infant
Sleep Questionnaire (BISQ). : Research Ethics Committee of the Alzahra
Research Centers; [cited 2024 January]. Available from: https://ethics.research.
acir/ProposalCertificateEnphp?id=277254&Print=true&NoPrintHeader=true&
NoPrintFooter=true&NoPrintPageBorder=true&LetterPrint=true.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://ethics.research.ac.ir/ProposalCertificateEn.
https://ethics.research.ac.ir/ProposalCertificateEn.

	﻿Persian version of brief infant sleep questionnaire (BISQ): a psychometric evaluation
	﻿Abstract
	﻿Introduction
	﻿Methods and materials
	﻿Study design and participants
	﻿Brief infant sleep questionnaire (BISQ)
	﻿Other measurements
	﻿Procedures
	﻿Translation
	﻿Content and face validity
	﻿Psychometric analysis of the BISQ
	﻿﻿Concurrent validit﻿y
	﻿﻿Convergent validity﻿
	﻿﻿Reliability﻿


	﻿Results
	﻿Participant characteristics
	﻿Concurrent validity
	﻿Convergent validity
	﻿Reliability

	﻿Discussion
	﻿Conclusion
	﻿References


