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Abstract

The article examines the influence of the design features of children’s furniture and the
characteristics of the sleeping place on the quality of sleep, health and psychophysiological
development of the child. It is indicated that uncomfortable support and unstable surface can
increase muscle tension, cause micro-arousal and reduce the restorative effect of sleep. And
during periods of active growth of the child, the risk of functional disorders of posture increases.
The article summarizes approaches to assessing sleep and sleeping conditions using objective
registration methods, screening questionnaires and expert assessment for compliance with the
principles of safe sleep. Practical recommendations are given on the selection and design of
children’s furniture, paying attention to the compatibility of the elements, the stability of the
structure and compliance with the manufacturer’s instructions.
Keywords: child’s sleep, sleep quality, children’s furniture, sleeping place, mattress,
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Relevance of the study

Sleep quality is one of the most import-
ant factors affecting a child’s physical health
and psychophysiological development. Prop-
er sleep is necessary to restore the nervous
system, support growth processes, improve
attention, memory, emotional stability and
strengthen the immune system. Sleep dis-
orders in childhood can lead to increased
fatigue, decreased concentration, behavioral
problems, and an increased risk of develop-
ing chronic diseases.

One of the key conditions for ensuring
a healthy sleep is the design features of chil-
dren’s furniture and the characteristics of the
sleeping place. If the size, stiffness, shape,
and ergonomics of the bed, mattress, and pil-
low do not match the age and anatomical and
physiological characteristics of the child, this
can lead to muscle tension, impaired posture,
and decreased sleep quality. As a result, the
likelihood of adverse consequences for both
the physical and the psycho-emotional state
of the child increases.
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The importance of this topic is due to the
need for strict compliance with sanitary, hy-
gienic and ergonomic requirements for chil-
dren’s furniture. In addition, in practice, the
choice of a sleeping place for a child often oc-
curs without due attention to his individual
characteristics and recommendations from
specialists. Therefore, the study of the influ-
ence of the design parameters of children’s
furniture and the characteristics of the sleep-
ing place on the sleep and development of the
child acquires special scientific and practical
importance. It promotes the prevention of
health disorders and the creation of a safe
object-spatial environment for children.

The purpose of the study

The purpose of this study is to theoreti-
cally substantiate and systematize data on
the impact of the design features of children’s
furniture and the characteristics of a sleeping
place on the quality of a child’s sleep, as well
as on related aspects of health and psycho-
physiological development. Based on the re-
sults obtained, practical recommendations
will be developed on the selection and design
of sleeping places for children of different
ages.

Materials and research methods

The research materials used were scien-
tific papers on age-related physiology and
sleep medicine, as well as ergonomics of chil-
dren’s furniture. In addition, open regulatory
and regulatory documents that contain re-
quirements for the safety of children’s beds
were studied.

In the course of the work, methods of the-
oretical analysis and generalization of publi-
cations were used, as well as a comparative
analysis of standards related to the design
and operation of sleeping places for vari-
ous age groups. A number of measurement
approaches aimed at assessing sleep quality
have also been systematized.

The results of the study
Sleep is an essential biological process
that helps restore the central nervous sys-
tem, strengthen memory and learning, regu-
late emotions and behavioral responses, and
maintain physical health. Proper sleep is es-
pecially important for children, since during
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this period intensive processes of growth and
neuropsychological development occur, re-
quiring regular and sufficient rest. The sci-
entific literature suggests age-related sleep
standards based on expert opinions and re-
search results. These norms serve as a guide-
line in assessing the child’s sleep conditions
and condition (Recommended Amount of
Sleep for Pediatric Populations:).

The design of the bed, including the shape
of the bed, the type of base and the presence
of restraints, as well as the properties of the
mattress and pillow, such as support, pres-
sure distribution and shape retention, can
affect muscle tension and comfort. This, in
turn, may affect the fragmentation of sleep
and the subjective assessment of its quali-
ty. For young children, the requirements for
a safe sleep organization are especially im-
portant. Specialized clinical guidelines em-
phasize the need to use a separate sleeping
space, a “hard and even” surface with a sheet
in size, as well as the absence of soft objects
in the sleeping area. These provisions serve
as a methodological basis for analyzing the
characteristics of a cot and mattress in med-
ical research.

Scientific publications note that for a long
time the concept of “rigidity” in the context
of infant sleep was described only in quali-
tative terms. There are still ongoing discus-
sions about how to objectively measure the
softness or stiffness of sleeping surfaces. This
requires a careful approach to the selection of
indicators and methods in the empirical part
of the study (A firm recommendation: mea-
suring the softness of infant sleep surfaces).

It should be noted that the “right” fur-
niture for a child should correspond to his
physical parameters and provide good body
support during prolonged stay in one posi-
tion. Ergonomic studies of school furniture
have shown that the discrepancy between its
size and the height of children can lead to in-
correct posture and potential problems with
the musculoskeletal system. These results
may also be relevant for the analysis of the
sleeping place, since the duration of staying
in a certain position during sleep is even lon-
ger than when sitting (Revision of the design
of a standard for the dimensions of school
furniture).



Table 1 shows typical measurement
methods used in scientific papers to evaluate
sleep and related indicators. This table will

help us determine the methodological logic
of our further research.

Table 1. Methods for assessing the quality of sleep and the compliance
of the sleeping place with safety requirements in children

. ] Examples What does the method provide in
What is being evaluated .
of methods the context of the topic
Architecture and sleep Polysomnography; Registration of sleep and wakefulness
quality (objectively) actigraphy indicators, assessment of sleep
fragmentation and regime, depending on
the chosen method.
Sleep disorders (screening) CSHQ (Parent Comparative description of the
Questionnaire) prevalence of typical sleep problems in

Environmental compliance
with the principles of safe  based on clinical

sleep (for an early age)

Expert assessment

recommendations

children.

Make sure that the surface is smooth and
hard, and that there are no soft objects
or other factors that may pose a danger.

A source: author’s development based on (Safe Sleep)

Special attention should be paid to age
groups, as the requirements for a sleeping
place and the risks associated with it vary. For
infants, the main task is sleep safety, so the
design of the crib and the properties of the
mattress should be aimed at preventing dan-
gerous situations and following clinical guide-
lines for sleep management. For preschoolers
and schoolchildren, in addition to safety, the
convenience and matching of sleeping fur-
niture to height, as well as factors affecting
the regularity of sleep patterns, is becoming
more important. Adolescents are influenced
by behavioral and environmental factors, but
a well-chosen sleeping place remains one of
the key elements of sleep hygiene, providing
basic conditions for recuperation.

In the manufacture of baby cots, special
attention is paid to the construction of side
fences and attachment points. This is due to
the fact that in the past, collapsible joints,
movable elements and unreliable fittings
have caused dangerous accidents. As part of
the stricter requirements for cots, it was de-
cided to abandon the traditional “lowering”
sidewalls. According to the regulator, the
disconnection of such guides led to dozens of
fatal cases of suffocation and strangulation,
which was one of the reasons for the intro-
duction of stricter mandatory standards.
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The figure below shows the official in-
fographic of the Consumer Product Safe-
ty Commission, reflecting the key areas of
strengthening the requirements for the de-
sign of cribs. The main elements that must
be improved are visually shown: the strength
of the slats, the reliability of the fastening fit-
tings, the durability of the mattress base, as
well as the prohibition of traditional sliding
sidewalls. The need for stricter product test-
ing before being approved for sale is empha-
sized separately.

One of the most important structural el-
ements is the quality and type of fasteners.
The regulatory documents emphasize that it
is necessary to prevent spontaneous loosen-
ing of the joints and increase the service life
of the mattress support. This is due to the
fact that the weakening of the fittings and the
wear of the support elements can lead to the
formation of unexpected cracks, distortions
and instability of the base (Table 2). For a re-
search description of furniture, this means
that the “passport” of the product should
include not only the geometry, but also the
type of joints, the presence of anti-unwind-
ing mechanisms, the method of fastening the
base under the mattress, and the manufac-
turer’s requirements for periodic tightening
of fasteners.
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Figure 1. New federal requirements for the safety of cots (Crib Safety | CPSC.gov)

U.S. Consumer Product Safety Commission
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Table 2. Design requirements for baby cots and sleeping places
and their role in reducing injury risks

Structurally significant

elements of a crib and  Confirmed requirements

a sleeping place

What risk does the parameter
reduce
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Fittings and fasteners

As part of the updated stan-

Side fences (movable  dards, it is now prohibited

elements) to use traditional sliding
sidewalls.

The need for more reliable
fittings and solutions to pre-
vent spontaneous loosening
of fasteners.

Reducing the risk of dangerous
cracks and node failure, as well as
associated pinching and suffoca-
tion.

Reducing the likelihood of loosen-
ing, misalignment and the appear-
ance of gaps not provided for.
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Structurally significant
elements of a crib and
a sleeping place

Confirmed requirements

What risk does the parameter
reduce

Attention is paid to increas-
ing the service life of the

Mattress base/support
PP mattress support structure
and more rigorous testing.
The new crib requirements
Product testing include tests that are more

(1351 29
rigorous .

Reducing the risk of subsidence
and deformation of the soil, as
well as secondary injuries.

Reducing the likelihood of struc-
tural failures in real-world opera-
tion.

A source: author’s development based on (CPSC Approves Strong New Crib Safety Stan-
dards to Ensure a Safe Sleep for Babies and Toddlers)

For children who move to “adult” type
beds, fences and safety are especially import-
ant to avoid falls. This is especially true when
it comes to bunk beds. There are mandatory
requirements for bunk beds, which include at
least two safety guards — one on each side —
for each tier if the bottom surface of the mat-
tress base is more than 30 inches (760 mm)
from the floor. The continuity of the fence is
also regulated: the allowable gap between the
fence and the end structure is limited to 0.22
inches (5.6 mm), which reduces the risk of
injury to fingers. Another important require-
ment concerns the minimum height of the
upper edge of the fence above the surface of
the mattress: It must be at least 5 inches (130
mm) when using a mattress of the maximum
allowable thickness specified in the manufac-
turer’s instructions (PART 1513 — Require-
ments for Bunk Beds).

The quality of a child’s sleep directly de-
pends on the characteristics of his sleeping
place. During sleep, the body spends a lot of
time in a static position, and recovery sys-
tems work in an enhanced mode. Unsuitable
support can cause muscle tension, provoke
micro-arousal and disrupt the normal struc-
ture of sleep. Even if the duration of sleep is

sufficient, it becomes less effective if a person
experiences discomfort, the surface is unsta-
ble, or the load is unevenly distributed.

It is especially important to ensure
a physiologically neutral spine position.
During periods of active growth, prolonged
exposure to uncomfortable positions can
lead to functional disorders of posture. Too
soft or too hard, a surface can cause local
pressure, asymmetry of muscle tone, and im-
paired blood circulation. This, in turn, affects
the depth of sleep, the frequency of nighttime
awakenings and morning fatigue.

The quality of sleep, in turn, directly af-
fects your overall health. Chronically frag-
mented sleep is often accompanied by in-
creased fatigue, decreased concentration,
emotional instability, and increased excit-
ability. This can manifest itself in the form
of behavioral difficulties and decreased aca-
demic performance.

The microclimate in the bedroom is
equally important: the materials of the mat-
tress and bedding affect heat exchange and
moisture removal. Overheating or hypother-
mia can increase anxiety and increase the
number of awakenings.

Table 3. The influence of the characteristics of the sleeping place
on the quality of sleep and the state of health of the child

Characteristics of the
sleeping place

Possible effects on
sleep

Potential health effects

Spine support and load bal-
ancing
sleep depth
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Reduced micro-
arousal, increased

Prevention of muscular overstrain
and functional disorders of
posture.



Characteristics of the
sleeping place

Possible effects on
sleep

Potential health effects

Stability and flatness of the
surface

Temperature and

microclimatic comfort continuity

Matching the size of the Reduction of motor
sleeping place to the child’s anxiety
height

Reducing the change
of posture during sleep nervous system.

Maintaining sleep

More effective recovery of the
Maintaining a normal body
temperature and well-being.

Prevention of chronic fatigue and
irritability.

A source: author’s development

Table 3 provides generalized information
on the relationship of various characteristics
of a sleeping place with indicators of sleep
and child’s health, based on scientific and
clinical publications.

The impact of the quality of the sleeping
place is manifested not only in improving
well-being the next day, but also in the longer
term. Regular and full-fledged sleep contrib-
utes to the normalization of hormonal levels,
as well as the proper growth and development
of the nervous system. On the contrary, con-
stant discomfort during sleep can become
arisk factor for physical and psycho-emotional
development. In this regard, the assessment
of the sleeping place in the framework of re-
search on children’s health is an important
aspect of a comprehensive analysis of factors
affecting the quality of sleep and the general
condition of the body.

When designing and choosing children’s
furniture and beds, it is important to take
into account three key aspects: safety, ergo-
nomics, and age and height compatibility of
the child. Bed structures must be stable, reli-
able and free of gaps, sharp edges and mov-
ing elements that can lead to injury. Special
attention should be paid to the compatibility
of the frame and the mattress, as the correct
fit of the mattress and the stability of the base
are the key to a safe sleep.

When choosing a sleeping place, it should
be borne in mind that it should support the
spine in its natural position and evenly dis-
tribute the load on the body. The mattress
must be selected based on age, weight, and
manufacturer’s recommendations. It is im-
portant to avoid mattresses that are both
too soft and too hard. For younger children,
it is especially important to follow the rules
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of safe sleep. The sleeping space should be
designed in a minimalistic style, without un-
necessary soft objects, to ensure safety and
comfort during sleep.

An important aspect is the assessment of
microclimatic comfort. The materials of the
mattress and bedding must ensure normal
heat exchange and moisture removal. Com-
pliance with constructive, ergonomic and
hygienic requirements makes it possible to
create a sleeping place that will contribute to
quality sleep, prevention of health disorders
and maintenance of a favorable psychophysi-
ological state of the child.

Conclusions

The characteristics of the sleeping place
play an important role in the quality of
a child’s sleep and, as a result, in his health
and psychophysical development. Incorrect-
ly, selected support and unstable surface can
cause micro-arousal and decrease the restor-
ative effect of sleep. Prolonged exposure to
an unnatural position during periods of ac-
tive growth can lead to functional disorders
of posture. In addition, the microclimatic
parameters of bedding affect sleep conti-
nuity. The safety and comfort of a sleeping
place depend on many factors: the design
of the bed and mattress, the stability of the
frame and base, the reliability of fasteners,
compliance with the manufacturer’s recom-
mendations and the use of protective fences
if there is a risk of falls. Both objective and
screening methods are used to evaluate the
sleeping place. This allows you to compare
sleep conditions with well-being indicators
and develop practical recommendations for
the prevention of sleep disorders and related
problems.
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