Iranian Journal of Health Sciences

Research Paper ™
Effect of WhatsApp-based Self-care Education on the
General Health of Adolescents With Thalassemia: A
Quasi-experimental Study

Houshang Alijani Renani' (), Mahbubeh Asadi'" (), Kourosh Zarea? 5, Mohammad Hosein Haghighizadeh?

1. Department of Pediatric Nursing, School of Nursing and Midwifery, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
2. Nursing Care Research Center in Chronic Diseases, School of Nursing and Midwifery, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
3. Department of Biostatistics, School of Health, Ahvaz Jundishapour University of Medical Sciences, Ahvaz, Iran.

Use your device to scan

anesdnesriceonine [(@IETIETT Alijani Renani H, Asadi M, Zarea K, Haghighizadeh MH. Effect of WhatsApp-based Self-care Education on the Gen-
eral Health of Adolescents With Thalassemia: A Quasi-experimental Study. Iranian Journal of Health Sciences. 2026; 14(2):123-
136. http://dx.doi.org/10.32598/ijhs.14.2.1213.1

d - | http://dx.doi.org/10.32598/ijhs.14.2.1213.1

Article info: ABSTRACT

Received: 19 Aug 2025
Revised: 05 Feb 2026 : Background and Purpose: Thalassemia is one of the most common hereditary hemoglobinopathies
Accepted: 20 Sep 2026 : worldwide, particularly in the Middle East, and self-care education is essential for these patients. This

study aimed to investigate the effect of a structured, WhatsApp-based self-care education program,
grounded in Orem’s self-care model, on the general health of adolescents with thalassemia.

Materials and Methods: This quasi-experimental study employed a pre-test/post-test design with
a control group. A total of 62 adolescents with thalassemia referred to Shahid Beheshti Hospital in
Ahwaz City, Iran, were assigned to intervention (n=31) and control (n=31) groups. The intervention
group received a 4-session self-care education program (one face-to-face and three via WhatsApp)
based on Orem’s model. Data were collected using the Goldberg general health questionnaire and
a demographic form. Analysis of covariance (ANCOVA) was used to control for baseline differences,
including body mass index (BMI), and to assess the intervention’s effect.

Results: The two groups were homogeneous in most demographic variables (P>0.05), except for
BMI. Analysis of covariance (ANCOVA) results showed that after controlling for pre-intervention
general health scores and BMI, the group effect on post-intervention general health was significant
(F=634.19, P<0.0001, n?=0.918), indicating that the intervention explained > 91% of the variance in
post-intervention general health. The intervention group demonstrated a significant improvement
in general health (mean score decreased from 43.16 to 29.09, indicating better health), while
the control group showed a significant worsening (mean score increased from 43.35 to 47).
Improvements were observed across all subscales: somatic symptoms, anxiety, depression, and
social dysfunction (all P<0.0001).

Conclusion: A structured, WhatsApp-based self-care education program based on Orem'’s
model significantly improved the general health and its dimensions (somatic symptoms, anxiety,
depression, social dysfunction) in adolescents with thalassemia. However, these findings are
limited by the quasi-experimental design and the lack of long-term follow-up. This low-cost,
accessible method is recommended for use by nurses in pediatric thalassemia units.
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Introduction

eta-thalassemia major is the most severe

form of thalassemia, and patients require

continuous care and treatment through

frequent blood transfusions to survive [1].

Approximately 4.5% of the world’s popula-
tion carries the thalassemia gene [2]. This disease has
been reported in 60 countries worldwide, with the high-
est prevalence in the malaria belt, including Mediter-
ranean countries, parts of West and North Africa, the
Middle East, the Indian subcontinent, and Southeast
Asia [3]. Iran is also part of the malaria belt. According
to the World Health Organization (WHO), approximate-
ly 4% of Iran’s population carries the thalassemia gene
[4]. Approximately 10% of adolescents are estimated
to have chronic health conditions [5]. According to the
National Thalassemia Registry of Iran, the median age
of thalassemia patients is 15 years, and approximately
77% are under 20 years of age, reflecting the predomi-
nantly adolescent and young adult population affected
by this condition [6]. Adolescents with beta-thalassemia
major experience significant physical, cognitive, psycho-
logical, and social changes. These issues include social
relationship problems, especially with peers, bone de-
formities, feelings of helplessness due to dependency
on others for care, economic problems, frequent blood
transfusions, and the use of iron chelators to reduce
iron overload [1]. Despite therapeutic measures for
patients with beta-thalassemia major, the symptoms
and clinical manifestations of thalassemia, like those
of other chronic diseases, affect various aspects of an
individual’s and family’s life. The complications of this
disease have adverse effects on the physical and mental
health and life of the patient and family, leading to long-
term problems for the patient, family, and the country’s
healthcare system [3]. Studies consistently show that
patients with thalassemia have poorer general health
compared to their peers. For instance, Salehi et al.
(2014) found that social dysfunction and depression are
two prominent general health problems in patients with
beta-thalassemia major [7]. In chronic disease manage-
ment, education is a cornerstone of care, and one effec-
tive approach to promoting health behaviors is self-care
education [8].

Self-care encompasses health behaviors aimed at
improving physical well-being or maintaining health
through actions, including adherence to dietary guide-
lines, exercise, seeking preventive or therapeutic ser-
vices, and following prescribed medical treatments
[9]. Through self-care education, the focus shifts from
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existing limitations to potential abilities, enabling pa-
tients to manage their own care, reduce hidden costs,
improve quality of life, and enhance daily activities [10].
Orem'’s self-care model is a well-established framework
for designing such interventions. Orem defines self-care
as voluntary and purposeful actions taken by individu-
als and caregivers to maintain life, promote health, and
respond to personal needs. In this study, Orem’s model
directly guided the intervention content: the first two
educational sessions were designed to address self-care
deficits related to therapeutic demands (correct Des-
feral injection, managing transfusion side effects), while
the subsequent sessions focused on self-care agency by
empowering adolescents to manage stress, nutrition,
and social functioning. Prior research has demonstrated
the positive impact of Orem’s model on mental health
in patients with thalassemia [11]. Other studies have ex-
plored spiritual education [12], self-determination edu-
cation [13], or structured educational programs [14] in
thalassemia, often focusing on self-efficacy or self-care
behaviors rather than comprehensive general health
outcomes.

While previous work (e.g. Madmoli et al. 2018) [11]
has examined the effect of Orem’s model on men-
tal health, a dedicated investigation into a structured,
blended (face-to-face and WhatsApp-based) self-care
education program specifically targeting adolescents
and using a validated, multidimensional 28-item general
health questionnaire (GHQ-28) as the primary outcome
remains lacking. The novelty of the present study lies in:
(1) a hybrid delivery method combining one in-person
session with three WhatsApp sessions to enhance ac-
cessibility and reinforcement; (2) an exclusive focus on
the adolescent age group (12—-20 years); and (3) the use
of GHQ-28 to capture somatic symptoms, anxiety, social
dysfunction, and depression as co-primary dimensions.
Given the increasing prevalence of thalassemia and its
associated biopsychosocial burden, addressing this gap
is crucial. Therefore, this study aimed to determine the
effect of a structured, Orem model-based, WhatsApp-
assisted self-care education program on the general
health of adolescents with thalassemia.

The findings provide evidence for a low-cost, acces-
sible, and easily scalable educational intervention that
can be integrated into standard nursing care for adoles-
cents with thalassemia.

The primary outcome of this study was the overall
general health score, as measured by the GHQ-28. This
instrument provides a comprehensive assessment of
an individual’s perceived health status. The secondary
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outcomes comprised the scores on the four subscales of
the GHQ-28, which include somatic symptoms, anxiety,
social dysfunction, and depression. The study hypothe-
sis was that adolescents with thalassemia who received
the structured, WhatsApp-based self-care education
intervention (based on Orem’s model) would demon-
strate a significantly greater improvement in general
health than those in the control group who received
only usual care. Specifically, we hypothesized that the
intervention group would show a greater reduction in
GHQ-28 total scores from pre-test to post-test (indicat-
ing improved general health), whereas the control
group would not show such an improvement.

Materials and Methods
Design and setting

This study used a quasi-experimental design with a
non-equivalent control group and a pre-test/post-test
design [15]. The study was conducted at the thalas-
semia ward of Shahid Baghaei Hospital in Ahwaz City,
Iran, from September 2023 to March 2024. The quasi-
experimental design was chosen because random as-
signment was not feasible given the risk of contami-
nation between groups and the sequential nature of
recruitment at a single center.

Participants and sampling

The target population comprised all adolescents with
thalassemia who attended the thalassemia center at
Shahid Beheshti Hospital during the study period. Par-
ticipants were selected using a convenience sampling
method. The researcher attended the Thalassemia
Treatment Center daily at the beginning of working
hours to screen admitted patients and identify those
who met the eligibility criteria. The inclusion criteria
were as follows: age between 12 and 20 years; a con-
firmed diagnosis of thalassemia for at least one year; an
active medical file in the hospital’s thalassemia ward; a
score of 23 or higher on the GHQ-28, indicating some
impairment in general health; ownership of a mobile
phone capable of installing and using WhatsApp; will-
ingness to participate in the study and to receive phone-
based education; regular attendance at a specialized
center for blood transfusions; having at least minimum
literacy; no hearing or speech problems according to
medical records; no diagnosed behavioural or mental
disorders; no other underlying chronic diseases such as
diabetes, heart disease, kidney disease, hepatitis, asth-
ma, or chronic obstructive pulmonary disease; no brain
diseases, such as delirium, dementia, or learning disor-
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ders; and no participation in similar educational studies
during the six months prior to the study. The exclusion
criteria were missing more than one educational ses-
sion; migration or death during the study period; unwill-
ingness to continue participation; development of any
acute or chronic disease that would prevent participa-
tion; simultaneous participation in another educational
program; and development of an acute illness in addi-
tion to thalassemia.

Group allocation was performed in a non-random,
sequential manner. First, 31 participants who met the
inclusion criteria were recruited into the control group.
After completion of all pre-test assessments and one
month of routine care for the control group (with no
educational intervention), the intervention group was
recruited. Subsequently, 31 eligible participants were
recruited into the intervention group. This sequential
approach was adopted intentionally to prevent con-
tamination of the control group, as participants in the
intervention group received self-care education via a
WhatsApp group and could have inadvertently shared
the educational content with potential control partici-
pants if both groups were recruited concurrently. The
authors acknowledge that this sequential allocation
may introduce temporal bias, such as changes in patient
mood, seasonalvariations, or differencesin hospital staff-
ing or protocols between the two recruitment periods.
This limitation is addressed in the Discussion section.

The sample size was determined using MedCalc sta-
tistical software, version 20 based on the findings of a
previous study by Shams et al. (2017). The calculation
assumed an expected mean difference of five points in
the GHQ-28 total score between the intervention and
control groups, a pooled standard deviation of 6.5 (de-
rived from Shams et al. 2017), a statistical power of 90%
(beta=0.1), and a two-tailed alpha level of 0.05. The
initial calculated sample size was 27 participants per
group. To account for a potential dropout rate of 15%,
we aimed to recruit 31 participants per group, resulting
in a total sample size of 62 participants [16]. A total of
80 individuals were assessed for eligibility. Of these, 18
were excluded: 12 declined to participate, four initially
agreed but did not attend the thalassemia center, and
two had mobile phones that were unreachable. The re-
maining 62 participants (31 in the control group and 31
in the intervention group) completed the study. Nota-
bly, there was no loss to follow-up or attrition in either
group; all participants who started the study remained
until the end and completed all assessments. The au-
thors recognize that this zero-attrition rate is unusual for
a multi-session intervention delivered partly via What-
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sApp, and they consider this a potential limitation in the
Discussion section, as it may reflect selection bias, par-
ticularly high motivation among participants, or inten-
sive follow-up by the researcher. Figure 1 shows a flow
diagram of participant recruitment and retention.

Data collection tools

The data collection tools included a demographic ques-
tionnaire and the GHQ. The demographic questionnaire
included age, height, weight, gender, ethnicity, educa-
tion, father’s literacy, economic status, father’s occupa-
tion, mother’s occupation, disease, caregiver, and death
of first-degree relatives [17]. The 28-item Goldberg and
Hillier GHQ (1987) has four subscales: somatic symp-
toms (questions 1-7), anxiety symptoms (questions
8-14), social dysfunction symptoms (questions 15-21),
and depression symptoms (questions 22-28). The scor-
ing method is based on the Likert scale, with higher
scores indicating greater impairment in general health
[18]. Goldberg and Williams reported a split-half reli-
ability coefficient of 95% for the entire questionnaire on
853 normal volunteers and outpatients in London [19].
Taghavi (2002) reported the reliability of this question-
naire using three methods: test-retest, split-half, and
Cronbach’s a, with values of 70%, 93%, and 90%, re-
spectively (Cronbach’s a reliability was above 0.70) [20].

Intervention

After determining the sample size and obtaining in-
formed consent, 62 participants were assigned to the
intervention group (31) and the control group (31) using
a nonrandom sequential method, as described previ-
ously. The researcher visited the thalassemia ward re-
ception daily to invite eligible adolescents to participate
in the study.

Control group

Initially, 31 participants were recruited into the control
group. These participants received no additional edu-
cational intervention beyond the routine care provided
at the thalassemia center. In this setting, routine care
consisted of standard nursing interactions during blood
transfusion visits, including brief verbal advice about
medication adherence (e.g. taking iron chelators), ap-
pointment reminders, and general hygiene instructions.
No structured educational program, written materials,
or follow-up beyond medical care was provided as part
of routine care. Participants in the control group com-
pleted the demographic questionnaire and the GHQ28
at baseline (pre-test). One month later, they completed
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the same questionnaires again as a post-test. During
this one month, they received only routine care with no
self-care education from the research team.

Intervention group

After data collection for the control group, 31 eligible
participants were recruited to the intervention group.
At baseline, they completed a demographic question-
naire and the GHQ28 (pre-test). In addition, a needs
assessment questionnaire was administered to identify
each participant’s specific educational needs regarding
self-care.

Development of the educational intervention

The design and content of the educational interven-
tion were developed through a systematic process.
First, a comprehensive review of the literature was con-
ducted using PubMed, Scopus, and SID (Scientific Infor-
mation Database) with keywords such as “thalassemia,”
“self-care,” “Orem,” “adolescent,” and “general health.”
Relevant studies, including Madmoli et al. (2018) [11],
Sadek et al. (2020) [14], and Badawy et al. (2023) [13],
informed the content. Second, the draft content was
reviewed and discussed in a panel of four research
members (two pediatric nursing faculty members, one
clinical nurse specialist in thalassemia, and one health
education expert). The panel evaluated the relevance,
clarity, and appropriateness of the content for adoles-
cents aged 1220 years. Third, the content was mapped
explicitly onto Orem'’s self-care model:

” u

Sessions addressing Desferal injection techniques,
blood transfusion safety, and complication prevention
were designed to reduce self-care deficits (the gap be-
tween therapeutic demands and the individual’s ability
to meet them).

Sessions addressing stress management, nutrition,
marriage, and family formation were designed to en-
hance self-care agency (the individual’s capability to
perform self-care actions).

The validity of the educational content was assessed
using a content validity index (CVI) by four research
panel members. Each item was rated on relevance, clar-
ity, and simplicity, and the average CVI was 0.89, indi-
cating good content validity. The reliability of the con-
tent (i.e. consistency of delivery) was ensured by using
a standardized PowerPoint presentation and a written
educational booklet, and by having the same researcher
deliver all sessions.
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Assessed for eligibility (n=80)

Excluded (n=18)
+ Declined to participate (n=12)
+ Other reasons (n=6)

A 4

Total participants (n=62)

l * l
Intervention group (n=31)
+ Received intervention (n=31) Control group (n=31)
+ Did not receive intervention (n=0)
[ Follow-up ]
Lost to follow-up (n=0) Lost to follow-up (n=0)
Reluctance to continue studying (n=0) Reluctance to continue studying (n=0)
[ Analysis ]
Analysed (n = 31)
Analysed (n=31) + Excluded from analysis (give
+ Excluded from analysis (give reasons) (n=0)
reasons) (n=0)

Figure 1. Flow diagram for patient recruitments

Intervention delivery

All educational sessions were delivered by the second
author, a pediatric nurse with three years of experience
in thalassemia care who had received additional training
in health education and Orem’s model. The intervention
consisted of four weekly sessions, each lasting 4560
minutes. Sessions were delivered in a blended format:
one facetoface session (held in the hospital’s blood
donation hall) and three sessions conducted virtually
via WhatsApp. The WhatsApp platform was chosen
for its widespread use among Iranian adolescents, its
low cost, and its ability to provide ongoing support and
reinforcement between sessions. A dedicated private
WhatsApp group was created for the intervention
group, and only the researcher and 31 participants were
members. Table 1 summarizes session content.

All content was presented in simple, nontechnical
language appropriate for adolescents. At the end of

each session, a question and answer session was held,
and individual clarifications were provided either in the
group or via private messages. Each participant also
received a printed educational booklet summarizing the
content of all four sessions, and private counseling was
offered via WhatsApp, if needed.

Prevention of contamination

To minimize the risk of information exchange between
the intervention and control groups, participants in the
intervention group were explicitly asked to keep the ed-
ucational content confidential and not to share it with
other patients. Moreover, sequential recruitment (con-
trol group first, intervention group second) was spe-
cifically designed to prevent intervention participants
from talking to potential control participants, as the two
groups did not overlap in time. However, the authors
acknowledge that complete prevention of contamina-
tion cannot be guaranteed (e.g. participants might have
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Table 1. Educational intervention sections to promote self-care in adolescents with thalassemia

. . . Type of . . i
Sessions  Interventions/Activities C‘Ilapsses Time Technique Goal Description
First Introduction Face-to- .30 Dialogue Description of intervention goals -
face minutes
Definition of the disease, .
. X PowerPoint, T .
symptoms, diagnosis, . - - General familiarity with the -
training with . Able to inject
treatments, drugs and . 60 disease,
Second o ) . Virtual . photos, . - Desferal
their side effects (including minutes uestions Learning the correct way to inject correctl
Desferal and its related q Desferal and related tips Y
. and answers
tips)
- Knowledge of the process of
. . PowerPoint,  blood transfusion, familiarity with
Blood transfusion, disease L A
S training complications caused by blood
. complications and ways to . 60 . - - -
Third . Virtual . with photos, transfusion, detection of reactions
prevent the disease, stress minutes . T
and ways to deal with it questions to the blood being injected,
and answers - Knowledge of the methods of
preventing disease complications
Marriage and family PowerPoint, - i adaptgnqn By causing
. - L the least complications with the
formation, nutrition and training - :
. . : - 60 . disease, carrying out the normal
Fourth diet, relationship between Virtual . with photos, . :
- minutes . stages of life according to other
stress and anxiety and uestions

depression

healthy people

and answers P
- Increasing life expectancy

communicated with peers outside the hospital setting),
and this limitation is addressed in the Discussion sec-
tion. No statistical adjustment for potential contamina-
tion was made because the study design did not include
a way to measure or model such information exchange.

Control group after the study

To adhere to ethical principles, after the post-test as-
sessments for the intervention group were completed,
the same educational booklet and a summary of the
WhatsApp content were provided to the control group
participants.

To avoid errors in the study, patients in the interven-
tion group were asked to keep intervention details con-
fidential. After the educational sessions and post-test
implementation, the educational content was provided
to the control group to adhere to ethical principles.

Data analysis

Data were analyzed using SPSS software, version 20
with a significance level of 0.05. All analyses followed
the intention-to-treat principle, although the absence
of any loss to follow-up meant that per-protocol anal-
yses yielded identical results. Before conducting the
main analyses, the normality of the GHQ-28 scores was
checked using the Shapiro—Wilk test and visual inspec-
tion of histograms and Q-Q plots, and the homogeneity
of variances between groups was examined using Lev-
ene’s test. For the analysis of covariance (ANCOVA), the
assumptions of normality of residuals, homoscedastic-
ity, and homogeneity of regression slopes were tested
and satisfied. Independent t-tests and chi-square tests
were used to compare the two groups on quantitative
and qualitative demographic variables, respectively.

Table 2. Comparison of the two groups regarding quantitative demographic variables using the independent t-test

MeantSD
Variables P
Intervention Group (n=31) Control Group (n=31)

Age (y) 15.45+1.78 15.32+2.03 0.79
Height (cm) 147.22+9.98 148.7+13.44 0.62
Weight (kg) 44.96+10.9 41.61+11.37 0.24
BMI (kg/m?) 20.5+3.45 18.48+2.4 0.01
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The primary analysis for evaluating the intervention ef-
fect on general health was a one-way ANCOVA. In this
model, the post-intervention GHQ-28 total score served
as the dependent variable, the pre-intervention GHQ-
28 total score was entered as a covariate to control for
baseline differences, and group (intervention versus
control) was entered as a fixed factor. Because a signifi-
cant baseline difference in body mass index (BMI) was
observed between the two groups, BMI was also includ-
ed as a second covariate; the group x BMI interaction
was tested and found to be non-significant (P=0.55),
confirming that BMI did not moderate the intervention
effect. The same ANCOVA model was applied separately
to each of the four GHQ-28 subscales (somatic symp-
toms, anxiety, social dysfunction, and depression) as
secondary outcomes.

Paired t-tests were performed to examine within-
group changes from pre-test to post-test, but the pri-
mary conclusion of the study is based on the between-
group comparison from the ANCOVA, as this directly
tests whether the intervention group improved more
than the control group after adjusting for baseline
scores. Effect sizes are reported as partial eta squared
(nzp) for the ANCOVA results and as Cohen’s d for paired
differences, accompanied by 95% confidence intervals
(Cls) where applicable. All statistical tests were two-
tailed.

Results

As presented in Table 2, the intervention and control
groups were comparable at baseline with respect to
age, height, and weight, as indicated by independent t-
test P values of 0.79, 0.62, and 0.24, respectively. How-
ever, a statistically significant difference was observed in
BMI, with the intervention group having a higher mean
BMI than the control group (20.5+3.5 vs 18.5+2.4 kg/
m?, P=0.01). Because this baseline difference could po-
tentially confound the intervention effect, BMI was en-
tered as a covariate in the primary ANCOVA model. The
ANCOVA results showed that the independent effect of
BMI on the post-intervention general health score was
not significant [P=0.55), and the group x BMI interac-
tion was also non-significant (F=0.36, P=0.55), indicat-
ing that BMI did not moderate the intervention effect.
Therefore, the observed difference in BMI between
groups did not bias the main findings.

As shown in Table 3, no statistically significant differ-
ences were observed between the two groups for any
of the qualitative demographic variables (all P>0.05), in-
dicating acceptable homogeneity. However, the authors
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acknowledge that for some variables, such as father’s
education, the absolute distributions appeared imbal-
anced despite a non-significant P value (P=0.07). For ex-
ample, the proportion of fathers with academic educa-
tion was 25.8% in the control group compared to 6.5%
in the intervention group. To ensure that this potential
imbalance did not bias the main findings, a sensitivity
analysis was conducted by entering father’s education
as an additional covariate into the primary ANCOVA
model. The results remained essentially unchanged:
the group effect on post-intervention general health re-
mained significant (P<0.001), and the effect size (n?) re-
mained above 0.90. Therefore, the observed imbalance
in father’s education did not confound the intervention
effect.

Table 4 presents the mean and standard deviation of
general health (GHQ28 total score) and its four sub-
scales before and after the intervention for both groups.
At baseline, there were no significant differences be-
tween the intervention and control groups in total gen-
eral health or any of the subscales (all P>0.05), indicat-
ing that the two groups had similar levels of general
health before the intervention.

After the intervention, the control group showed a sig-
nificant worsening in general health (mean total GHQ
score increased from 43.4 to 47.0, P=0.001), whereas
the intervention group showed a significant improve-
ment (mean total GHQ score decreased from 43.2 to
29.1, P<0.001). The between group difference at post-
test was highly significant (P<0.001), favoring the inter-
vention group.

Similar patterns were observed for all four subscales.
In the control group, scores on somatic symptoms,
anxiety, depression, and social dysfunction all increased
significantly from pre-test to post-test (indicating dete-
rioration), while in the intervention group, all subscale
scores decreased significantly (indicating improve-
ment). The between group differences at post-test were
significant for every subscale (P<0.001). These findings
suggest that the self-care education program not only
prevented the decline in general health observed in the
control group but also actively improved multiple di-
mensions of health.

To examine the effect of the intervention on general
health while controlling for potential confounding vari-
ables, a one way ANCOVA was conducted. In this model,
the dependent variable was the post intervention to-
tal GHQ28 score. The independent variable (fixed fac-
tor) was group (intervention versus control). Two vari-
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Table 3. Comparison of qualitative demographic variables between the two groups using the chi-square test

No. (%)
Variables Category P
Control Group (n=31) Intervention Group (n=31)
Male 13(41.9) 15(48.4)
Gender 0.79
Female 18(58.1) 16(51.6)
Poor 5(16.1) 7(22.6)
Economic status Average 20(64.5) 17(54.8) 0.72
Good 6(19.4) 7(22.6)
Bakhtiari 9(29) 6(19.4)
Lor 4(12.9) 1(3.2)
Ethnicity 0.11
Arab 16(51.6) 24(77.4)
Other 2(6.5) 0(0)
llliterate 0(0) 1(3.2)
Elementary school 5(16.1) 6(19.4)
Level of education 0.58
High school 13(41.9) 9(29)
Academic 13(41.9) 15(48.4)
llliterate 7(22.6) 9(29)
Elementary school 10(32.3) 6(19.4)
Father’s education High school 2(6.5) 7(22.6) 0.07
Diploma 4(12.9) 7(22.6)
Academic 8(25.8) 2(6.5)
llliterate 11(35.5) 10(32.3)
Elementary school 7(22.6) 7(22.6)
Mother’s .
education High school 6(19.4) 9(29) 0.89
Diploma 5(16.1) 4(12.9)
Academic 2(6.5) 1(3.2)
Self-employed 21(67.7) 20(64.5)
Father’s
occupation Employee 9(29) 7(22.6) 0.35
Unemployed 1(3.2) 4(12.9)
Mother’s Employed 1(3.2) 2(6.5)
employment 0.73
status Housewife 30(96.8) 29(93.5)
History of other Yes 13.2) 4(12.9) 0.35
illness No 30(96.8) 27(87.1)
Father 24(77.4) 26(83.9)
Family caregiver of
the patient Mother 7(22.6) 3(9.7) 0.15
Others 0(0) 2(6.5)
Father 1(3.2) 3(9.7)
Death of a first
degree relative Mother 0(0) 0(0) 0.61
None 30(96.8) 28(90.3)

“All P values are from the chi-square test (or Fisher’s exact test when expected cell counts were less than 5). The significance level was set
at 0.05. No adjustment for multiple comparisons was applied because these are baseline descriptive comparisons.
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Table 4. Mean and standard deviation of general health and its dimensions in adolescents with thalassemia studied, by group

MeantSD
Variables P
Intervention Group (n=31) Control Group (n=31)
Before intervention 43.1618.77 43.35+8.21 0.92
ii’;‘ftf' After intervention 29.0949.11 47.00£7.32 <0.0001
Intragroup test result <0.0001 ocoor -
Before intervention 2.71+£11.45 3.17+£11.48 0.96
Somatic After intervention 3.2147.87 2.78+12.26 <0.0001
symptoms
Intragroup test result <0.0001 oo012
Before intervention 3.32+£10.35 2.77+£10.39 0.96
Anxiety After intervention 3.79+6.87 2.78+11.19 <0.0001
Intragroup test result <0.0001 <0.0001 -
Before intervention 2.98+10.52 2.98+10.61 0.89
Depression After intervention 3.85+7 2.58+11.6 <0.0001
Intragroup test result <0.0001 <0.0001 -—--
Before intervention 3.45+10.84 3.08+10.87 0.96
Sfc'a' dys- After intervention 3.9147.29 2.92+11.90 <0.0001
unction
Intragroup test result <0.0001 <0.0001 -

ables were entered as covariates: pre intervention total
GHQ28 score (to adjust for baseline differences in gener-
al health) and BMI (because a significant baseline differ-
ence in BMI was observed between the two groups, as
reported in Table 2). The ANCOVA model also tested the
group x BMI interaction to examine whether the effect
of BMI on the outcome differed between groups; this in-
teraction was not significant (F=0.356, P=0.55), confirm-
ing that BMI did not moderate the intervention effect.

As shown in Table 5, after controlling for pre-inter-
vention GHQ score and BMI, the effect of group on
post intervention general health was highly significant
(F=634.19, P<0.001). The partial eta squared (r]’p) for the
group effect was 0.918, indicating that approximately
91.8% of the variance in post-intervention general
health scores was explained by the group membership
(intervention vs. control) after accounting for the covari-
ates. This is a very large effect size. The pre-intervention
GHQ score also had a significant independent effect
(F=510.29, P<0.001, rfp=0.900), whereas BMI did not
have a significant independent effect (F=0.356, P=0.55,
n’p=0.006). These results indicate that the self-care edu-

cation intervention had a strong and statistically signifi-
cant positive effect on the general health of adolescents
with thalassemia, independent of baseline health status
and BMI.

Discussion

This study aimed to determine the impact of self-care
education on the general health of adolescents with
thalassemia. The two groups were similar in most de-
mographic variables except for BMI; however, after con-
trolling for BMI in the ANCOVA model, its independent
and interactive effects were not significant, confirming
that BMI did not confound the results. The paired t-test
showed that general health significantly improved in
the intervention group (mean GHQ-28 score decreased)
while it worsened in the control group (score increased),
indicating that self-care education was effective in im-
proving general health. Our findings are consistent with
Madmoli et al. (2017), who showed that Orem'’s self-care
model improved physical health dimensions in beta-thal-
assemia major patients [17]. Similarly, Wang et al. (2019)
reported that self-care education improved physical and
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Table 5. Results of the analysis of covariance for the effect of group and some demographic variables on the general health score after the

intervention in the studied individuals

Overall Effect Mean

Interaction Effect

Variabl Effi 2 Variable Eff ig. (P
ariables era () Group Effect n? (p) ariable Effect Sig. (P) F (df1, df2)
General health score 2856.926 0.9 <0.0001 510.288
before the intervention
BMI (kg/m?) 2.51 0.006 0.553 0.356
Group 4474.635 0.918 <0.0001 634.189

mental health in breast cancer patients undergoing che-
motherapy, which aligns with our results. Self-care in
chronic diseases not only helps control symptoms but
also aids emotional, psychological, and social adaptation
[21]. Promoting self-care behavior helps patients gain
greater control over their daily lives and manage their
social functioning, thereby improving their quality of life
[22]. Thus, the consistency across different chronic condi-
tions supports the generalizability of self-care benefits.
The intervention group showed a reduction in somatic
symptoms, whereas the control group experienced an
increase. This finding is consistent with Madmoli et al.
(2017), who also reported that Orem’s model increased
physical health in thalassemia patients. The reduction in
somatic complaints (e.g. fatigue, bone pain, transfusion
reactions) likely reflects better adherence to iron chela-
tion therapy and improved disease management [17,
23]. In contrast, the control group’s worsening suggests
that without structured education, physical symptoms
may naturally progress over time.

The intervention group showed a significant reduction
in anxiety scores, while the control group experienced
an increase. This finding is inconsistent with the study
by Sargolzaei et al. [24], who reported that a brief peer
education program (two 60-minute sessions) did not re-
duce anxiety in thalassemia patients. The discrepancy
likely stems from differences in intervention design:
our program was longer (four sessions), theory-based
(Orem’s model), and delivered via a blended platform
(face-to-face plus WhatsApp), allowing for deeper en-
gagement and reinforcement. Orem’s model helps in-
dividuals with chronic diseases not only control symp-
toms but also adapt emotionally and socially [22]. By
increasing health literacy and empowering adolescents,
our intervention reduced uncertainty and perceived
threat, thereby lowering anxiety.

Depression scores decreased in the intervention
group but increased in the control group. Yengil et al.
[25] previously demonstrated a significant relationship
between beta-thalassemia major and anxiety, depres-

sion, and impaired mental health. Our findings extend
this by showing that structured self-care education can
mitigate depressive symptoms. The intervention likely
changed adolescents’ perspective on life, taught coping
strategies, and instilled hope. The physical consequenc-
es of thalassemia (e.g. anemia, growth retardation, and
bone deformities) often lead to social and emotional
problems [26]; however, our results suggest that em-
powering patients through self-care can partially coun-
teract these negative effects.

Social functioning improved in the intervention group
and worsened in the control group. This is consistent
with Madmoli et al. [11], who reported that Orem’s self-
care model increased social functioning in patients with
thalassemia. Similarly, Tarakmeh et al. [27] found that
self-care education delivered via telenursing improved
self-efficacy in adolescents with thalassemia. The mech-
anism linking self-care to social functioning appears
to be mediated by self-efficacy and perceived control:
when adolescents gain practical skills and knowledge,
they feel less helpless and more capable of managing
daily activities and peer relationships, thereby reduc-
ing isolation and improving social participation. Studies
have consistently shown that patients with thalassemia
experience higher rates of depression and psychological
disorders compared to healthy peers [28]; our interven-
tion appears to address these burdens by enhancing
self-efficacy.

Conclusion

The results of this quasi-experimental, single-center
study suggest that a structured, WhatsApp-based
self-care education program based on Orem’s model
improves general health and its dimensions (somatic
symptoms, anxiety, social dysfunction, and depression)
in adolescents with thalassemia. The intervention was
associated with a clinically meaningful reduction in
GHQ-28 scores (mean decrease of 14.1 points in the in-
tervention group vs a deterioration of 3.6 points in the
control group).
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However, these findings should be interpreted with
caution due to the limitations noted above, including the
non-randomized design, small sample size, single-center
setting, zero attrition (potential selection bias), possible
contamination, Hawthorne effect, and lack of long-term
follow-up. Therefore, while integrating such low-cost, ac-
cessible self-care programs into standard nursing care
for adolescents with thalassemia is worth considering,
strong recommendations cannot yet be made. Health-
care policymakers should view these results as prelimi-
nary evidence supporting the need for further research.
Specifically, randomized controlled trials with larger,
multi-center samples, blinded outcome assessment, and
longer follow-up (26 months) are required to confirm the
effectiveness and sustainability of this educational inter-
vention.

Limitations

Although this study showed significant positive results,
several limitations must be acknowledged. First, the
quasi experimental design with sequential nonrandom
allocation (control group recruited first, then interven-
tion group) may have introduced selection and temporal
biases (e.g. changes in patient mood, season, or hospital
protocols between the two recruitment periods). Sec-
ond, the study was conducted at a single center (Shahid
Beheshti Hospital in Ahwaz City), which limits the gen-
eralizability of the findings to other settings or popula-
tions. Third, the sample size was relatively small (62
participants), and although the power calculation was
adequate, small samples are more susceptible to chance
findings and limit subgroup analyses. Fourth, the zero at-
trition rate, while unusual for a multi-session WhatsApp-
based program, may reflect selection bias (e.g. only highly
motivated adolescents agreed to participate) rather than
the true effectiveness of the intervention. Fifth, despite
asking intervention participants to keep the educational
content confidential, contamination between groups
cannot be completely ruled out, as participants might
have communicated with peers outside the hospital set-
ting. Sixth, the Hawthorne effect (improved outcomes
due to participants’ awareness of being observed) may
have contributed to the positive results. Seventh, the reli-
ance on self-reported measures (GHQ28) may introduce
social desirability bias. Eighth, the absence of long-term
follow-up (only one month) means the sustainability of
the observed improvements remains unknown. Final-
ly, the GHQ28 cutoff of >23 restricted the score range,
which may limit generalizability to all adolescents with
thalassemia (e.g. those with very mild or very severe
symptoms were excluded). These limitations should be
considered when interpreting the findings.
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