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Background: Psychosocial risks and environmental changes experienced
by internationally adopted children may predict sleep proble ms, which
are incidentally among the main concerns of adoptive parents. Seve ral
questionnaire studies have found sleep of internationally ad opted children
to be problematic, but none of those used an objective measure in a
controlled study.

Objective: To determine whether the objectively recorded sleep of
internationally adopted children is worse than their controls who are living with
their biological parents.

Methods: To this case-control part of the Finnish Adoption Study, we recru ited
children who were adopted internationally to Finland between Oct ober 2012
and December 2016. Simultaneously, control children were recruit ed from 16
daycare centers. To assess sleep in children, actigraphy recordin gs were made
twice, 1 year apart, between December 2013 and April 2018. In the adop ted
group, the �rst assessment took place 10 months after they had ar rived in
their families. The associations between adoption status and s leep parameters
were analyzed using linear mixed modeling and adjusted for mul tiple potential
confounders, including child age.

Results: Seventy-eight internationally adopted children (boys 64%) ag ed
1–7 years and 99 controls (boys 53%) aged 2–6 years attended the �rst
sleep recording. The recordings showed that the internationall y adopted
children slept longer (B D 0.48, 95% CI 0.23–0.73, P < 0.001) than the
controls. There were no signi�cant di�erences in sleep fragment ation or
sleep e�ciency between the groups. During the 1-year follow-up, t he
sleep patterns of the adopted children approached those of the co ntrols.
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Conclusions: The internationally adopted children spent more time in bed an d
slept more than their control children in both recordings. Howev er, their sleep
patterns were not very di�erent from those of their peers and th e di�erences
appeared to vanish during the �rst years in their new family.
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Introduction

About a quarter of parents with small children report
sleep di�culties in their children (1–5). Even up to 50%
of the parents of internationally adopted children report
sleep problems in their children, including bedtime resistance,
sleep onset delay, sleep anxiety, restless sleep, parasomnias,
nightmares, and frequent nocturnal awakenings, during the �rst
years in the family (6–13). In a recent study, almost a third
of adolescents adopted in childhood had insomnia and this
proportion was signi�cantly larger than in their non-adopted
controls (14). Pre-adoptive stress, lack of parental care, deprived
living conditions in institutions, and major changes during the
adoption transition have been suggested as risk factors for sleep
disturbances in adopted children (6, 15–17).

Previous evidence on sleep problems among internationally
adopted children is mixed. In some studies, internationally
adopted children have clearly had more sleep problems than
other children (8–10), while other studies show that their sleep
was not worse than that of children in the general population
(7, 13). Earlier studies on sleep in internationally adopted
children have employed parental or self-reports and various
questionnaires to de�ne types of sleep disturbances (7, 9, 10,
13, 14), and only a few of them have used standardized sleep
surveys (9, 10, 13). Some studies have shown that parents may
overestimate their child's sleep disturbances in self-reported
sleep questionnaires compared to objective markers (18–24).
Only two of the previous studies on sleep in internationally
adopted children have de�ned sleep patterns, such as total sleep
time, sleep latency, restlessness of sleep, and sleep e�ciency.
However, neither utilized objective methods, were based on
questionnaires, and sleep patterns were calculated based on
parental and self-reports (10, 14).

We aimed to use actigraphy to investigate the objective
patterns and development of sleep among internationally
adopted children compared to controls living with their
biological parents. We hypothesized that internationally
adopted children sleep more poorly than their controls,
they have di�culties initiating sleep, and their sleep is more
fragmented and ine�cient.

Materials and methods

Participants

The Finnish Adoption (FinAdo 2) Study is an ongoing
follow-up study on the wellbeing of internationally adopted
children in Finland. The data used in this study are part of
a clinical follow-up study conducted between December 2013
and April 2018, which included 177 participants (78 adopted
children and 99 controls at the �rst assessment,Table 1) and
information on sleep variables (measured using actigraphy)
from at least one assessment. No children attended the second
phase without attending the �rst phase of the study. On the
second assessment, reliable actigraphy data were obtained from
66 adopted children (85%) and 77 controls (80%).

We recruited internationally adopted children who arrived
in southern Finland below the age of 7 between October 2012
and December 2016. Invitation letters were sent through three
authorized adoption service providers at the time when the
families were still in the adoption process and waiting for their
children. At the �rst actigraph measurement, the mean age of the
adopted children was 3.6 years (ranging from 1 to 7 years, SD
1.8 years). They had moved to Finland, on average, 0.8 years (SD
0.5) earlier through international adoption. Of them, 49% were
from Asia, 37% from Africa, 6% from South America, and 8%
from Eastern Europe. Most of these children were adopted from
orphanages (77%) and only 4% were adopted from foster homes.
Of them, 19% had more than two pre-adoptive placements.

The children in the control group lived with their biological
parents. We recruited them from 16 daycare centers in the cities
of Turku and Kaarina in Southwest Finland (19), and their age
ranged from 2 to 6 years (mean 4.8, SD 1.3). Two children
from this group were excluded because they were also adopted
internationally a few years earlier.

The children were divided into two health categories:
healthy children or children with special needs (25), such
as structural defects, global developmental delay, or other
disabilities (Table 1). The main exclusion criteria were a long-
term medication that a�ects sleep or a diagnosis of obstructive
sleep apnea. Two adopted children from the original cohort
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were excluded from this part of the study. One adopted child
and 8 children from the original control group were excluded
after declining to wear an actigraph or because of an incomplete
recording due to mostly technical reasons at the �rst recording.
On the second phase, those children who did not provide reliable
data at the �rst recording were excluded and one recording
among the adopted children produced a blank result, i.e., the
actigraphy bracelet had not measured the data. Adopted children
with congenital structural defects that could a�ect their sleep,
such as a cleft lip or palate (n D 6), were included in the study,
but their sleep was also analyzed separately.

Sleep measures

We assessed sleep characteristics between December 2013
and April 2018 twice (1 year apart) during two data
collection phases (Phase 1 and Phase 2) using an actigraphy
bracelet (GeneActiv Original; Activinsights Ltd., Kimbolton,
Cambridgeshire, United Kingdom) (26), a reliable method that
objectively evaluates sleep patterns in children (27, 28). The
actigraph was worn on the child's non-dominant wrist for 7 days
and was removed only during bath time and participation in
contact sports. The parents and daycare personnel were advised
to press the event button of the actigraph when the child went
to bed and got up both at night and during the daytime naps.
They were also guided to use sleep diaries to take a note of every
bedtime and get-up time and every instance the bracelet was
removed, followed by the reason.

The actigraph recorded physical activity and enabled
calculated estimations of the sleep parameters used in this
study: time in bed in hours and minutes, total sleep time in
hours and minutes, sleep latency, sleep e�ciency, fragmentation
index, and cosine peak (28). Sleep latency was measured from
bedtime to sleep start; sleep e�ciency was the percentage of
time spent asleep in bed; the fragmentation index measured
nocturnal restlessness; and the cosine peak measures the timing
of a person's most active period in 24 h (timing of peak
daytime activity). A research assistant and an experienced
clinical neurophysiologist (I.V.) analyzed the actigraph data and
checked incomplete actigraph event button marks of bedtimes
and get-up times from the sleep diaries (19, 28).

Potential mediators and confounders

Potential confounders included adoption status, age, gender,
number of siblings, cosine peak, daycare attendance, co-sleeping
with parents, parents' age, parental education, parents' sleep
problems, parents' depressive symptoms, and the season of the
data collection point (Table 1). Parents' sleep problems were
measured using the Jenkins Sleep Scale (29) (4 items, ranging
from 1 D never to 5D every night, Cronbach'sa D 0.67 from

the current sample) and parents' depressive symptoms using the
12-item version of the General Health Questionnaire (30) (range
1–4, Cronbach'sa D 0.88. from the current sample) (31). Parents'
sleeping problems, psychological distress, and co-sleeping were
reported in both data collection phases (Table 1).

Statistical analyses

The data were structured so that each participant
contributed one to two observations to the dataset, depending
on the number of study phases for which data for that
participant were available. This study design allowed us to
use all available data, and the method considered the non-
independence of repeated measurements (person-observations)
on the same individual. The data were analyzed using mixed
modeling (random intercept and random slope multilevel linear
regression) and the model uses all observations and considers
that they are clustered per individual, even if some individuals
do not have second recording (32).

We examined whether adoption status was associated with
changes in sleep characteristics over the study phases and
whether there were signi�cant di�erences in the trajectories of
the sleep characteristics in a follow-up between adopted children
and controls (testing the phase� adoption status interactions).
The analyses included only those confounders that were
signi�cantly di�erent between the controls and adopted children
at the baseline (Phase 1).

The data analysis was carried out with R programming
software 4.0.3 and the Imer4- and sjPlot- packages (33, 34).

Ethics

The Ethics Review Committee of the Hospital District of
Southwest Finland approved this study. We obtained written
informed consent from the participants' parents.

Results

The sample characteristics are shown inTable 1. Between the
characteristics of the adopted children and the control children,
there were no statistically signi�cant di�erences between the
groups in terms of gender, the number of siblings, or parental
marital status. Of the 177 child participants, 66 adopted children
(85%) and 77 controls (80%) provided information on sleep
measures for both data collection phases. At the �rst recording,
the adopted children stayed in bed 0.8 h longer and slept 0.6 h
longer than the controls (Table 1). The repeated regression
analyses over the whole recordings showed that the adopted
children had longer times in bed in 24 h (BD 0.54, 95 % CI
0.23–0.85,P D 0.001) and longer total sleep times over 24 h
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