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ARTICLE INFO Abstract
Background. This study was conducted to investigate the familial aggregation (FA) of
Article History: insufficient sleep (IS) among individuals in northwestern Iran.
Received: 24 Dec 2025 Methods. This study was conducted in Tabriz, Iran, in 2024 and included 860 participants.
Revised: 31 Mar 2026 Household heads (probands) were selected from a client list. Probands’ first-degree relatives,
Accepted: 4 Apr 2026 including spouses and children, were invited to participate. Insufficient sleep was assessed
ePublished: 30 May 2026 using a standardized questionnaire. Familial aggregation was evaluated using generalized
estimating equations (GEESs) to estimate odds ratios (ORs) for father—offspring, mother—
Keywords: offspring, sibling, and spousal pairs.
o Genetic epidemiology Results. Based on the results, the prevalence of insufficient sleep was 8.6% among fathers,
 Familial aggregation 10.4% among mothers, and 7.2% among children. No evidence of spousal aggregation was
o Health risk behavior observed (OR = 0.02, 95% CI: 0.004-0.053). Familial aggregation was identified between
o Sleep deprivation fathers and offspring (OR = 1.65, 95% CI: 1.06-2.45) and among siblings. For each sibling

with insufficient sleep, the likelihood of insufficient sleep in another sibling increased by 2.4-
fold (OR = 2.38, 95% CI: 1.95-5.38). Females were 2.24 times more likely to experience
insufficient sleep than males (P = 0.002). In addition, single individuals showed higher odds
of insufficient sleep compared with non-single participants.

Conclusion. The findings indicate that insufficient sleep clusters within families and those
family members play significant roles in shaping sleep behaviors. Women and single
individuals were identified as high-risk groups for targeted screening.

Practical Implications. Family-based screening and sleep health interventions, focusing on
father—offspring and sibling relationships, may enhance detection and prevention. Integrating
targeted screening for women and single individuals into primary healthcare services could
strengthen public health strategies for sleep.
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Extended Abstract

Background (IS) has become a prominent public health issue.
In the modern world, where daily life is Insufficient sleep is generally defined as sleeping less
increasingly shaped by fast-paced routines and  than the recommended 7-9 hours per night for adults,

growing psychosocial demands, insufficient sleep  a benchmark established by the American Academy
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of Sleep Medicine and the Sleep Research Society.
Chronic sleep deprivation is not merely a lifestyle
inconvenience; rather, it is associated with a broad
spectrum of adverse physical, psychological, and
cognitive consequences that affect quality of life and
long-term health. Global evidence indicates that
sleep insufficiency is highly prevalent. International
reports suggest that nearly half of the world’s
population experiences some forms of inadequate
sleep or sleep-related disorders. In Iran, existing
studies estimate that 30%-40% of adults suffer from
insufficient sleep, with higher rates observed in large
urban areas. These figures underscore the importance
of identifying both individual and contextual
determinants of sleep behavior. While previous
research has largely focused on individual-level risk
factors such as gender, age, occupational demands,
and academic stress, sleep behavior is also shaped
within a broader social and familial context. Genetic
epidemiology provides a valuable framework for
understanding how health-related behaviors and
conditions cluster within families due to shared
genetic  backgrounds, common environmental
exposures, and learned behaviors. This phenomenon,
referred to as familial aggregation (FA), has been
documented for various chronic diseases and health
risk behaviors. Exploring the familial aggregation of
insufficient sleep is particularly important because it
can inform family-centered screening and prevention
strategies. Despite the growing body of research on
sleep deprivation worldwide, evidence regarding the
familial aggregation of insufficient sleep remains
scarce, especially in Middle Eastern populations. To
address this gap, the present study aimed to examine
the familial aggregation of insufficient sleep among
first-generation families in northwestern Iran, with a
specific focus on spousal, parent—offspring, and
sibling relationships.

Methods
Study Design and Population

This cross-sectional study was conducted between
August 23, 2024, and March 20, 2024, in Tabriz,
Iran. A total of 860 participants were recruited from
the family medicine clinic of Asad-Abadi Hospital, a
public healthcare center located in western Tabriz.

The clinic serves a diverse population and provides
comprehensive  outpatient  services, including
preventive care, diagnostic evaluations, counseling,
and health education. Participants were enrolled
using a family-based approach. Heads of households,
referred to as probands, were consecutively selected
from the daily client list of the clinic and served as
the primary point of contact for identifying eligible
family members. After obtaining written informed
consent from the probands, their first-degree
relatives, including spouses and eligible children,
were invited to participate in the study.
Eligibility Criteria

Individuals were eligible for inclusion if they
were 14 years or older, had lived in Tabriz for at least
one year, and agreed to participate voluntarily.
Participants who had mental disabilities, difficulties
in communication, or incomplete questionnaires
were excluded from the study. Additional exclusion
criteria included current use of medications affecting
sleep, recent engagement in shift work or irregular
working hours, and the presence of medical or
psychiatric conditions that could substantially
influence sleep patterns.
Sampling and Sample Size

A stratified random sampling strategy was
applied, with urban and rural areas of Tabriz
considered as separate strata. Participants were
selected proportionally based on population size
within each stratum. To inform sample size
calculation, a pilot study including 300 individuals
was conducted to estimate the prevalence of
insufficient sleep. Based on these estimates, a final
sample size of 860 participants was calculated
considering a confidence level of 95%, an acceptable
margin of error, and an anticipated non-response rate
of 20%.
Data Collection and Statistical Analysis

Data were collected using a cross-culturally
validated Risky Behavior Questionnaire translated
into Persian. This self-report instrument includes
items related to sleep behavior and has been widely
used in population-based studies. Socioeconomic
status (SES) was assessed using a short questionnaire
covering education, occupation, income-related
indicators, housing costs, health expenditures, and
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car ownership. The SES scale demonstrated
acceptable internal consistency. Data analysis was
performed using STATA version 17. Descriptive
statistics were used to summarize participants’
characteristics. Logistic regression models were used
to examine associations between socio-demographic
factors and insufficient sleep. To account for
correlations among family members, generalized
estimating equations (GEES) with an exchangeable
correlation structure were employed to estimate odds
ratios (ORs) and 95% confidence intervals (Cls) for
familial aggregation. All analyses were adjusted for
potential confounders, including age, gender, marital
status, and family size. Statistical significance was
defined as P<0.05.

Results

Overall, 860 individuals participated in the study,
with a mean age of 41.5+16.02 years. The prevalence
of insufficient sleep was 8.6% among fathers, 10.4%
among mothers, and 7.2% among children.
Insufficient sleep was reported by 11.3% of men and
5.4% of women. Differences in sleep insufficiency
were also observed across marital status categories,
with higher prevalence observed among widowed
and divorced participants. The results of multiple
logistic regression analysis showed that age and
family size were not significantly associated with
insufficient  sleep. Female participants were
significantly more likely to report insufficient sleep
compared with males. Marital status was also
associated with insufficient sleep, indicating the

potential role of social and emotional factors. The
GEE analysis demonstrated no evidence of spousal
aggregation for insufficient sleep. A positive
association was observed between mothers and
offspring; however, this relationship was not
statistically significant. In contrast, a statistically
significant familial aggregation was identified
between fathers and offspring. In addition, a strong
aggregation was observed among siblings, indicating
that insufficient sleep in one sibling substantially
increased the likelihood of insufficient sleep in
another.

Conclusion

The findings of this study demonstrate significant
familial aggregation of insufficient sleep, particularly
between fathers and offspring and among siblings, in
a population from northwestern Iran. These results
highlight the importance of considering the family
context in sleep research and suggest that family-
based screening and preventive interventions may be
beneficial. Women and single individuals appear to
be at higher risk of insufficient sleep, indicating the
need for targeted public health strategies. Integrating
family-oriented approaches with individual-level
interventions may enhance efforts to promote healthy
sleep patterns and reduce the burden of sleep
insufficiency.
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