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ABSTRACT

9T Down syndrome (DS) is the most common chromosomal abnormality among liveborn infants.
It can negatively affect the quality of life (QOL) and mental health of parents. This study aims to assess
the impact of a family-centered early educational intervention on the QOL and psychological symptoms
of mothers of children with DS.

This single-blind randomized clinical trial was conducted on 70 mothers of
children with DS attending the DS Association in Isfahan, Iran, who had a general health question-
naire-28 item (GHQ-28) score >23. They were selected using a convenience sampling method and
randomly assigned to two groups of intervention (n=35) and control (n=35) using the block random-
ization method. For the intervention group, early educational intervention was provided individually
using an educational booklet and at four one-hour sessions for four weeks. Then, they received
weekly telephone follow-ups for three months. The control group received only their usual treat-
ments, including occupational therapy, speech therapy, and behavioral therapy. They completed the
depression, anxiety, and stress scale (DASS-21) and the World Health Organization QOL scale (WHO-
QOL-BREF) before and after intervention, and the collected data were analyzed in SPSS software,
version 21 using the Mann-Whitney U and Wilcoxon tests.

[EEMTE In the intervention group, the physical health domain of QOL did not change significantly af-
ter intervention (P=0.095), but the domains of psychological health (P=0.002) and environment
(P<0.001) showed significant improvement. The score of the social relationships domain significantly
reduced (P<0.001). The total WHOQOL-BREF score also significantly increased in the intervention group
(P=0.001). In the DASS-21 tool, the scores of depression, anxiety, and stress significantly decreased after
intervention (P<0.001).

[T The family-centered early educational intervention program can improve the QOL (psycho-
logical health and environment domains) and mental health (reducing depression, anxiety, and stress) of

Received: 01 Oct 2024 mothers of DS children. To enhance the physical health and social relationships domains of QOL in these
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Introduction

own syndrome (DS) is the most com-

mon chromosomal abnormality in live

births, leading to difficulties in mental
functioning and adaptation in conceptual, social, and
practical areas during growth and development. Most
children with DS have mild to moderate intellectual
disabilities. These children experience delays in vari-
ous aspects of development, including sensory-motor,
cognitive, and psychosocial aspects. These delays cause
significant limitations in activities such as dressing, eat-
ing, functional movement, play, or school attendance.
Therefore, these children need more care. In most cases,
mothers are responsible for the care of their DS chil-
dren [1, 2]. Mothers need to spend more time on feeding
and taking the child to medical or rehabilitation centers.
This causes their lifestyle to be affected by the needs of
their children [3], which influences other family mem-
bers. Mothers may neglect their own interests and other
children. They have to spend less time on social, leisure,
and sports activities, and have less time to sleep and rest
[4]. These challenges cause severe stress in mothers,
and who often do not receive enough therapeutic, eco-
nomic, and welfare support [5]. As a result, they have
lower mental health and quality of life (QOL) compared
to mothers with normally developed children [6]. The
QOL is influenced by individuals® perceptions of cul-
ture, values, goals, standards, and priorities that are not
visible to others, and is based on their perceptions of
various aspects of life [7]. Mental health refers to the
ability to communicate properly with others, modify the
individual and social environment, and solve personal
conflicts logically, fairly, and appropriately [8]. Several
studies have shown lower mental health and QOL in
parents, especially mothers, of children with DS than in
mothers with normal children [9, 10].

The disruption of psychological health and QOL in
mothers has a negative impact on the development pro-
cess of their children and other family members and may
make the family enter into a vicious cycle. Therefore, re-
habilitation and educational interventions to effectively
support DS children and their families should be done
simultaneously. Research has shown that such interven-
tions should consider the family as a unit, rather than
focusing solely on the child. Family-centered interven-
tions take this feature into account [11]. In family-cen-
tered interventions, the main approach is to help families
whose children have developmental delays. Instead of
focusing on shortcomings, these interventions empha-

size the family’s abilities and give them more decision-
making power. This approach is sensitive to the com-
plexities in the family and responds to the priorities. It
also supports caregiving behaviors that help the child’s
growth and learning [12].

One type of family-centered intervention is early in-
tervention, which refers to both patient-centered and
family-centered concepts. The primary goal of early
interventions is to enhance the awareness and develop-
mental adaptation of families and children. This goal
is pursued by identifying and reducing parental stress
and introducing appropriate support systems. The early
intervention is coordinated with the family’s needs and
leads to a reduction in focus on the child and an increase
in focus on the family [13]. In other words, early inter-
vention is a support/educational system that helps the
child and their family from birth or after the diagnosis
of developmental disorders in children. Various studies
have shown that the effects of early interventions include
reduced complications, shorter time spent, lower costs,
and greater efficiency. These interventions also help to
correct the functional norms and executive function of
children [14]. It has been determined that the use of ap-
propriate and early support/educational interventions
for parents of children with DS leads to improved self-
confidence and child care quality [15]. For example, the
studies by Hosseinali Zade et al. and Tomris et al. on
the effect of early interventions on families of children
with DS showed that parents gained a better understand-
ing of their child’s strengths and abilities and were more
optimistic about the future [16, 17]. Also, Brian et al.
showed that a parent-mediated intervention improved
parents’ use of treatment strategies and reduced their
stress [18].

Considering that children’s physical disabilities lead to
parental fatigue and occurrence of psychological prob-
lems such as anxiety, depression, family tension, marital
dissatisfaction, and social problems, and since children’s
growth is closely related to their parents’ physical and
mental health, psychological stress in parents affects
their function and, consequently, the children’s growth
[19]. On the other hand, considering the increasing
prevalence of DS and the associated problems and chal-
lenges for families, the need for early interventions for
them is felt. These interventions should be accessible
and inexpensive. It seems that if the early interventions
are provided through a booklet, it can be more cost-ef-
fective [20]. However, the impact of early intervention
using this technique on various aspects of parents’ lives,
especially their mental health and QOL, has been less
studied. Therefore, this study aims to assess the effect of
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a family-centered early educational intervention on the
psychological symptoms (depression, anxiety, stress)
and QOL of mothers of children with DS.

Materials and Methods
Participants

This is a single-blind randomized clinical trial con-
ducted during 2022-2023. The study population consists
of mothers of children with DS referred to the Aseman-
e Nili DS center in Isfahan, Iran. The required sample
size for each group was determined 32 using Equation 1,
considering 6,=2.46, 6,=2.78, and a mean difference (d)
of 1.84 according to Faramarzi and Malekpour’s study
[21] on the impact of early intervention on the mental
health of mothers of DS children, and a 95% confidence
interval (CI), and 80% test power. Considering the po-
tential sample dropout, the sample size for each group
increased to 35.

2

<21_5+21_ﬁ) (012+0'22)
n= 2 =
a2

2 2 2
(1.96+0.84)%(2.46°+2.78%) — 3191 = 32
(16.21-14.37)2

Inclusion criteria were having a child with DS, child’s
age 6-72 months, child being cared for at home, moth-
ers’ willingness to participate in the study, a general
health questionnaire-28 item (GHQ-28) score >23,
mother’s ability to read, understand, and answer ques-
tions, no severe medical abnormalities and problems,
including orthopedic disorders, seizures, uncontrolled
thyroid disorders, congenital heart defects requiring
surgery, no severe visual or hearing impairments, or a
history of neonatal infection (meningitis and encepha-
litis), and having no other child with a chronic illness,
including DS. Exclusion criteria were: Absence from
one of the four educational sessions, diagnosis of a men-
tal or physical illness requiring medication or surgical
intervention during the three-month intervention period,
mothers’ lack of cooperation in performing exercises in
more than 10% of the intervention program, and family
disruption or divorce/separation during the study.

After obtaining the ethics code from the University of
Social Welfare and Rehabilitation Sciences in Tehran,
and referring to the Isfahan DS Association and the Ase-
man-e Nili Center, 115 mothers were selected from a list
using simple random sampling based on a random num-
ber table. They were asked to complete the GHQ-28.

Autumn 2025. Vol 26. Num 3

Those who scored higher than 23 and met the inclusion
criteria were selected [22]. After matching for mother’s
age, child’s age, care hours, and socio-economic status,
they were randomly divided into two groups of 35 in-
cluding intervention and control groups, by the coin toss
method. The heads were assigned to the intervention
group and the tails to the control group.

Instruments

The GHQ-28, designed by Goldberg in 1997, was used
to screen for mental health issues. Its Persian version has
good validity and reliability. It has a test re-test reliabil-
ity, split-half reliability, and Cronbach’s o coefficients
of 0.70, 0.93, and 0.90, respectively. The GHQ-28 has
four subscales: Somatic symptoms, anxiety/insomnia,
social dysfunction, and severe depression, each con-
taining seven items rated on a 4-point Likert scale: Not
at all, no more than usual, rather more than usual, and
much more than usual. The total score ranges from 0 to
84, with lower scores indicating better general health.
A score of 23 is considered a threshold for unfavorable
general health [23].

The depression, anxiety, and stress scale (DASS-21),
developed by Lovibond in 1995, was used to measure
the mental health of mothers. It is a 21-item self-report
scale for assessing depression, anxiety, and stress. For
the Persian version, Samani and Joukar reported a test
re-test reliability of 0.80, 0.76, and 0.77, and Cronbach’s
o values of 0.81, 0.74, and 0.78 for the depression, anxi-
ety, and stress subscales, respectively [24].

The World Health Organization QOL scale (WHO-
QOL-BREF) was used to measure the QOL of moth-
ers. This 26-item questionnaire measures four domains
of QOL: Physical health, psychological health, social
relationships, and environment. It uses a 5-point Likert
scale from 1 to 5 (not at all, not much, moderately, very
much, and completely). The total score of each domain
ranges from 4 to 20, with higher scores indicating better
QOL. This tool was validated in Iran by Nejat et al. In
their study, test re-test reliability for the subscales was
0.77, 0.77, 0.75, and 0.84 for physical health, psycho-
logical health, social relationships, and environment,
respectively. Cronbach’s a values for the subscales were
the same, indicating the acceptable internal consistency
of the WHOQOL-BRETF for the Iranian population [25].
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Intervention

The educational intervention was provided using a
75-page booklet with a preface and three chapters [26].
In the preface section, information about DS, the care
needs of children with DS and the problems of their par-
ents, how to identify family strengths, how to make de-
cisions and determine family priorities, how to increase
the awareness and adaptation of all family members,
support systems, and the definition and effects of early
interventions are discussed. The first chapter focuses on
sensory adjustment and the development of appropriate
communication skills, including practical exercises. The
second chapter focuses on gross and fine motor skills,
including practical exercises designed to enhance these
skills. The third chapter discusses how to utilize the
child’s abilities and enhance their independence in per-
forming daily living activities. Table 1 lists the contents
of each chapter. This booklet presents the desired exer-
cises in the form of daily living activities, and also men-
tions the appropriate age for acquiring each skill, and
provides the necessary exercises for each skill, in order.
The exercises are shown with a photo, making it easy
for mothers to implement them in their daily lives. An
example of an exercise to improve visual memory while
cooking is given below: “While cooking, ask the child to
look at the objects on the table, then close their eyes and
pick up an object and ask them to name the object that is
no longer on the table.”

In the intervention group, four one-hour individual
educational sessions were held. In each session, one
chapter of the booklet, as well as early educational tech-
niques and assignments, were presented to the moth-
ers. The content of each chapter and the assignments
were fully explained. To ensure the mothers’ learning,
they performed several exercises in the presence of a
therapist. The intervention was designed to reduce the
stress of mothers with DS children, considering the
challenges they face in teaching their children. Given
the time constraints of mothers, the content required
minimal instruction and was presented in a self-help
format. During these sessions, each mother learned
how to implement each exercise practically, and check-
lists were completed weekly by mothers for continu-
ous follow-up. They should record the date of each day
they completed the exercises and specify the chapter
of the booklet used. They also noted any challenges
they encountered while performing the exercise and
shared them with the researcher when they handed in
the checklist. After the intervention, the mothers were
followed up for 3 months. Follow-ups were conducted
weekly via telephone calls to guide them if problems
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arose. The mothers could contact the researcher at any
time if they needed more consultation. Some days, the
researcher was present at the center to answer the moth-
ers’ potential questions and collect the completed week-
ly checklists. The average follow-up time for mothers
was 97 days. The control group received only their usu-
al treatments, including occupational therapy, speech
therapy, and behavioral therapy, in the DS association.
Also, in cooperation with the DS association, regular
occupational therapy and speech therapy classes were
held for the mothers in the control group. After the end
of the intervention, all mothers in the control group
were informed about the results of the study.

Data analysis

The data were collected before and after the interven-
tion. After examining the normality of data distribution
using the Kolmogorov-Smirnov test, descriptive and in-
ferential statistical methods, including the Mann-Whitney
U test, the Wilcoxon test, and the chi-square test, were
used for data analysis in SPSS software, version 21.

Results

The mean age of mothers was 35.4+1.8 years, and the
mean age of children was 33.8+14.8 months. Among 70
mothers, 91.9% were living with their spouses, and 8.1%
were living without a spouse. Also, 76.6% were house-
wives, 44.4% had a high school diploma or lower educa-
tion, and 42.4% had a monthly income of 8-12 million
Tomans. Based on the chi-square test results shown in
Table 2, there was no statistically significant difference
between the control and intervention groups regard-
ing the sociodemographic factors (P>0.05). Based on
the results in Table 3, the Mann-Whitney U test results
showed no statistically significant difference between
the two groups in the scores of QOL and DASS-21 be-
fore the intervention (P>0.05).

Based on the Wilcoxon test results in Table 4, in the
intervention group, the early educational interven-
tion resulted in significant increase in total QOL score
(P=0.001), and in the QOL domains of psychological
health (P=0.002), and environment (P<0.001) and a sig-
nificant decrease in social relationships (P<0.001), but
no significant change was found in the physical health
domain (P=0.095). In the control group, no significant
change in any QOL domains (P>0.05). In the DASS-
21 tool, the depression domain decreased significantly
in the intervention group (P<0.001), but significantly
increased in the control group (P<0.001). Similarly,
anxiety decreased in the intervention group (P<0.001),
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Table 1. List of chapters in the booklet

Chapter One

Chapter Two

Chapter Three

Early education for strengthening
senses and communication skills

Senses, keeping calm, and having regu-
lated behavior

Part one: Developing visual skills,
visual stimuli for one-year-old children,
visual stimuli for children over one year

old, visual attention, visual tracking,
visual memory, object stability, visual
completion, distinguishing shape from
background, visual sequence

Part two: Developing auditory skills,
auditory attention, auditory track-
ing, auditory discrimination, auditory
completion, auditory memory, auditory
sequence

Part three: Sense of touch

Part four: Social skills, making and
maintaining eye contact during conver-
sation, gaining attention, independence
in playing skills, performing social
games, greeting, shaking hands, saying
goodbye, appropriate tone of voice,
and respecting the turn

Early education for gross and fine
motor skills

Part one: Gross motor skills

Lying on stomach, lying on the side,
lying on back, sitting, crawling, on
all fours, moving from a lying to a
sitting position, standing without

help, walking, running, pushing
toys, climbing stairs, jumping, play-
ing with a ball

Part two: Fine motor skills

Reaching for objects, grasping
objects, transferring objects from
one hand to the other, releasing
objects, manipulating objects,
using both hands, hitting objects,
clapping, pointing and showing,
holding a pencil, drawing lines,
coloring, scissoring

Timely training of daily living activities

Daily living activities

Eating and drinking, normal progression of eating skills
and mouth movements, sucking a milk bottle, sucking
mother’s breast, holding milk bottle, eating with fingers,
drinking from a cup, using tools, dressing and undress-
ing, taking off clothes, wearing clothes, frontside/
backside/inside/outside of clothes, tying buttons/laces/
hooks, bathing skills, washing hands/face and cleaning
nose, washing teeth, brushing teeth, going to the toilet,
washing self after using the toilet

but increased in the control group (P<0.001). Stress
also significantly decreased in the intervention group
(P<0.001), but did not show a significant change in the
control group (P=0.065). The total DASS-21 score sig-
nificantly improved in the intervention group (P=0.024),
but no significant change was observed in the control
group (P=0.386).

Discussion

Based on the total score of DASS-21 at baseline, the
mental health of mothers of DS children in our study
was severely affected, which is consistent with the re-
sults of Mesgarian et al. and Ginieri-Coccossis et al. [26,
27]. Explaining this result, it can be said that parents of
children with DS, instead of focusing on issues to im-
prove their QOL, are more involved in concerns related
to their children. These concerns lead to the neglect
of mental health and the development of psychologi-
cal disorders. Some parents may also feel ashamed or
limit their social interactions, each of which exacerbates
negative emotions and hidden anger. These factors can
negatively affect the parents’ QOL [28]. The family-
centered early educational intervention for mothers in

Archives of

Rehabilitation

our study led to improvement in the QOL domains of
psychological health and environment, but the physical
health domain did not change significantly, and the so-
cial health domain significantly decreased. The moth-
ers’ depression, stress, and anxiety also significantly
decreased. Our findings are consistent with the results
of Milgramm et al. [29] and Darbani [19]. These studies
showed that family-centered education led to improved
treatment strategies, reduced mother-child conflict,
and increased parental reasoning, ultimately increasing
mental health and QOL. Wakimizu et al. showed that
family empowerment had a significant relationship with
increased QOL [30].

The non-significant change in the physical dimension
after intervention may be due to the short follow-up pe-
riod, the need for specialized examination, or the clinical
course of physical problems. On the other hand, reduc-
ing mothers’ physical symptoms requires more focus on
cognitive and behavioral skills such as stress manage-
ment training, anger management training, problem-
solving, etc. Early interventions do not solely focus
on skill training [31]. Also, it is important to note that
21.2% of the mothers in our study had chronic illnesses.
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Table 2. Socio-demographic characteristics of mothers in the two groups(n=35)

No. (%) %
Variables 2
Intervention Control Total
Living with spouse 32(91.4) 31(88.6) 91.9
Living arrangement 0.394
Living without a spouse 3(8.6) 4(11.4) 8.1
Full-time 3(8.6) 5(14.3) 11.2
Occupation Part-time 3(8.6) 6(17.1) 12.2 0.375
Housekeeper 29(82.8) 24(68.6) 76.6
Elementary to Middle 10(28.6) 14(40) 343
School
Education High School to Diploma 15(42.8) 16(45.7) a4.4 0.302
University 10(28.6) 5(14.3) 21.2
<8 million Tomans 7(20) 7(20) 20.2
I i, 8-12 million Tomans 12(34.3) 18(51.4) a4 0275
income
>12 million Tomans 16(45.7) 10(28.6) 373
Yes 10(28.6) 5(14.3) 212
History of specific illness 0.141
No 25(71.4) 30(85.7) 78.8
Boy 20(57.2) 17(48.6) 525
Gender of child 0.437
Girl 15(42.8) 18(51.4) 475
1 12(34.3) 16(45.7) 40
2nd 16(45.7) 8(22.8) 343
Birth order of child 0.223
3 5(14.3) 9(25.7) 20
4t and higher 2(5.7) 2(5.7) 5.7
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Also, their mean age was 35.4 years, and the socio-eco-
nomic status of most families was unstable, which may
contribute to the occurrence or exacerbation of physical
problems [32].

Providing support to families of DS children and help-
ing them realize they are not alone in their challenges
can alleviate the psychological pressure on mothers [33,
34]. Early interventions often offer emotional, social,
and informational support to families, which in turn
helps reduce maternal anxiety [35]. Also, group coun-
seling and contact with mothers who are in a similar
situation can improve mothers’ attitudes towards life,
towards the children with physical disabilities, and to-
wards the people and environment, and increase their

self-esteem, thereby reducing their anxiety [36]. In the
early interventions, the goal is to help mothers become
familiar with various ways of receiving support, share
their experiences with others, and learn to support each
other in various fields, which can ultimately lead to their
less isolation and higher social functioning [37]. In this
study, the QOL domain of social relationships decreased
after intervention in mothers. Mothers of DS children
often have poor marital satisfaction, poor expression of
emotions, poor adaptation, and family cohesion com-
pared to mothers of normal children [38]. The results
of Nejad et al. [39], who examined the perceptions and
feelings of mothers with DS children, suggested that,
since children with DS spend more time with their
mothers, it reduces marital satisfaction and the expres-
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Table 3. Mean scores of QOL and DASS-21 in the two groups before the intervention (n=35)

Variables Domain Group Mean+SD T P
Intervention 14.31+3.261
Physical health -0.491 0.623
Control 13.8+3.243
Intervention 13.29+3.268
Psychological health -1.724 0.085
Control 14.69+3.529
Intervention 13.11+3.496
QoL Social relationships -0.964 0.335
Control 12.31+3.104
Intervention 12.51+3.043
Environment -0.42 0.675
Control 12.94+3.506
Intervention 59.66+13.88
Total -2.057 0.060
Control 64.31+10.295
Intervention 14.49+3.004
Depression -0.469 0.639
Control 14.14+2.636
Intervention 13.4943.175
Anxiety -0.775 0.438
Control 13.97+£2.673
DASS-21
Intervention 14+3.317
Stress -0.065 0.948
Control 14.1143.141
Intervention 51.07+£16.43
Total -0.068 0.946
Control 51.09+14.668

sion of love between couples. In these families, due to
reasons such as family demands, low family budget, and
communication problems, multiple and simultaneous
interventions are required. Therefore, it should not be
expected that early intervention alone can improve all
dimensions of QOL. On the other hand, the fathers and
other family members were not the target of interven-
tion and less attention was paid to their expectations and
perspectives, which may have changed the mothers’ per-
spectives and declined their social relationships. On the
other hand, economic instability and financial problems
can affect the effectiveness of interventions, especially
in the social domain. There is a need to pay attention
to the social and economic conditions of families in the
design of early educational programs [40].

Overall, it can be claimed that family-centered early
intervention at four face-to-face sessions leads to im-

Archives of

Rehabilitation

proved QOL and mental health in mothers of DS chil-
dren. In Fallahi et al.’s study, 10 sessions for family em-
powerment intervention were recommended [41], but
positive results were obtained with a shorter duration
and lower cost in our study, using educational booklets.
It seems that the effectiveness of the intervention in our
study was due to adapting the educational content to the
specific problems of mothers and focusing on the abili-
ties and strengths of families, as well as the introduction
of social support methods at various levels. Telephone
follow-ups and face-to-face sessions might also be other
factors that increased mothers’ motivation to perform
exercises and turn them into a routine in their daily lives.
This approach may also be used as an effective model
for other target groups.
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Table 4. Comparing the mean scores of QOL and DASS-21 in two groups before and after the intervention(n=35)

Mean+SD
Variables Domain Group z P
Before Intervention After Intervention
Intervention 14.31+3.261 13.15+3.543 -1.667 0.095
Physical health
Control 13.843.243 14.342.942 -0.61 0.542
Intervention 13.2943.268 15.65+2.838 -3.121 0.002
Psychological health
Control 14.6943.529 14+4.039 -0.366 0.715
Intervention 13.1143.496 8.7612.257 -4.791 0.000
QoL Social relationships
Control 12.3143.104 13.2743.744 -1.135 0.256
Intervention 12.51+3.043 16.611+2.926 -4.439 0.000
Environment
Control 12.9443.506 13.7143.555 -0.447 0.655
Intervention 59.66+13.88 74.26+16.888 -3.218 0.001
Total
Control 64.31+10.295 67.80+8.714 -1.548 0.122
Intervention 14.4943.004 1043.393 -4.388 0.000
Depression
Control 14.14+2.636 17.0343.097 -3.702 0.000
Intervention 13.4943.175 10.41+2.709 -4.828 0.000
Anxiety
Control 13.97+2.673 16.91+2.72 -3.996 0.000
DASS-21
Intervention 14+3.317 10.53+2.501 -4.757 0.000
Stress
Control 14.1143.141 13.3843.627 -2.108 0.065
Intervention 51.07+16.43 46.43+23.556 -1.117 0.024
Total
Control 51.09+14.668 48.59+14.456 -0.867 0.386
Archives of
Rehabilitation
Conclusion with other disorders. The early educational intervention

is recommended for the caregivers of children with DS
The family-centered early educational intervention us- in treatment or rehabilitation centers.
ing the designed booklet may have a positive impact on
the QOL (particularly in the psychological and environ-
mental health domains) and mental health (reducing de-
pression, anxiety, and stress) in mothers of children with
DS in Iran. However, for improving the physical health
and social relationships domains of QOL in mothers,

longer intervention duration or the use of other interven-
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1. Down Syndrome (DS)
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3. Depression, Anxiety and Stress Scale (DASS-21)
4. World Health Organization Quality of Life (WHOQOL-BREF)
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