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adherence to health-promoting behaviors
among family caregivers of patients

with multiple sclerosis through a healthy
lifestyle empowerment program
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Abstract

Background and aim: The chronic, progressive nature of multiple sclerosis (MS) demands long-term family-centered
care for patients. In view of that, inadequate education and support provided for the family caregivers (FCGs) of

MS patients increase their care burden (CB) and affect their lifestyle. This study aimed to investigate the impact of a
healthy lifestyle empowerment program (HLEP) on CB and adherence to health-promoting behaviors (HPBs) in the
FCGs of patients suffering from MS.

Methods: In this experimental study with parallel groups, conducted in Iran in 2020, a total of 60 FCGs of MS patients
were recruited, and then randomized into intervention (n=30) or control (n=30) groups. The intervention program,
the HLEP, was thus implemented virtually via WhatsApp in the intervention group upon coordinating with the MS
Association in the city of Yasuj, Iran, and selecting the participants. The data were collected at three stages, includ-

ing baseline, follow-up 1 (immediately after the HLEP), and follow-up 2 (three months after HLEP). The research tools
were a 14-item demographic survey questionnaire, the 24-item Caregiver Burden Inventory, and the 52-item Health-
Promoting Lifestyle Profile-Il. Independent-samples t-test, repeated measures analysis of variance, and a linear mixed
model were further used for statistical analyses, considering the significant level of 0.05.

Results: The study results revealed a significant decrease in the CB scores from the baseline to the follow-up 2
(77.03£15.76 t0 4233+ 12.37), and a significant increase in the values of adherence to HPBs from the baseline to the
follow-up 2 (123.53 £ 14.01 to 148.06 £ 15.04) were obtained in the intervention group (p <0.001). The linear mixed
model also showed that the significant absolute changes in the scores of CB and adherence to HPBs during the follow-
ups in the intervention group, compared to those in the controls, were —8.92 and 16.47 units, respectively (p <0.001).

Conclusion: Health care managers, planners, and providers are highly recommended to start developing and imple-
menting various HLEPs for reducing CB and improving adherence to HPBs among the FCGs of patients with MS.
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Introduction

Multiple sclerosis (MS) is known as one of the autoim-
mune chronic diseases, with a demyelinating inflamma-
tory pathology. This health condition affects the central
nervous system, including the cerebral peduncles as well
as the periventricular areas of the brain, the optic nerves,
and the spinal cord [1, 2]. MS often occurs in young
adults, namely those aged 20-40 [3]. The mean age of
MS patients is 30, and this disease appears in women by a
ratio of 2 (or 3) to 1 over men [4, 5]. The related statistics
show that 2.8 million people are living with MS across
the world, with the prevalence rate of approximately 0.6%
in Iran [5, 6].

MS also includes various symptoms, such as visual
problems, muscle weakness, extreme fatigue, cognitive
impairment, overheating, speech disorders, depression,
and frustration [4, 5]. Considering its disability prob-
lems, about a quarter of patients with MS require vast
long-term care, and 30% of them must receive home care.
Informal caregivers, such as spouses, family members,
or other relatives, provide 80% of home care for such
patients [3, 7].

Chronic conditions such as MS can affect the lifestyle
of patients and their families simultaneously [7]. Family
caregivers (FCGs) have to adapt to the presence of MS
and other unpredictable events, such as physical and
mental problems, over time [1]. Of note, FCGs broadly
represent the individuals who take on unpaid caring
roles, and provide emotional, physical, or practical sup-
port in response to an illness, disability, or age-related
needs [8].

Previous studies have indicated a significant positive
association between the degree of MS-related disability
in patients and care burden (CB) [2]. A large body of lit-
erature accordingly has suggested that the caregivers of
patients with MS, and those caring for cases affected with
other chronic illnesses, are at risk of undergoing con-
siderable CB [9]. Here, CB can be defined as the strain
experienced by a person who cares for a chronically ill,
disabled, or elderly family member [10].

CB also contributes to lifestyle changes, which result
in depression, anxiety, low physical health, and social
isolation among FCGs [11]. It has been further associ-
ated with poor self-care practices, and increased risk
for physical illnesses in FCGs [12]. In other words, the
health-promoting behaviors (HPBs) of FCGs can be
negatively affected by caring roles and CB [13], especially
in Asian countries, wherein FCGs often assume the full
responsibility of caring for other family members [14]. In

this respect, HPBs involve activities and habits that lead
to the improvement of various dimensions of people’s
health [15]. Such behaviors include six dimensions, viz.
health responsibility, physical activity, nutrition, spiritual
growth, interpersonal relationships, and stress manage-
ment [16]. FCGs who are engaged in HPBs can thus pre-
vent or minimize the likelihood of developing illnesses
via direct and indirect effects of such behaviors [12].

More attention should be accordingly paid to CB with
regard to the changes in lifestyle and the improvements
in HPBs [17]. The full awareness of the CB features and
its association with HPBs among the FCGs of patients
living with MS can thus demand particular intervention
programs to improve healthy lifestyles [3].

Although it is vital to support and empower FCGs,
these caregivers have inadequate interactions with health
care team members, and are not even provided with the
information they need for their safety, lifestyle, and well-
being [18]. The importance of lifestyle largely stems from
its influence on quality of life and disease prevention
[19]. Lifestyle refers to the day-to-day activities that indi-
viduals accept as part of their life, affecting their health
status [20]. A healthy lifestyle accordingly means chang-
ing unhealthy habits and developing healthy ones, while
engaging in healthy activities and behaviors [19].

Based on various studies with different populations,
it seems that one of the best methods to reduce CB and
boost adherence to health-promoting behaviors (HPBs)
in FCGs is education and rehabilitation programs [19,
21, 22]. The documented positive effect of educational
programs for FCGs on patients’ functional improvement
and their satisfaction as well as the possible influence of
such primary caregivers on patients’ health outcomes
are thus noticeable [23]. Two studies in Iran had accord-
ingly investigated the effect of group-based psychological
training programs and mindfulness-based intervention
via the Internet on the CB of the FCGs of patients with
MS [24, 25]. Martindale-Adams et al. had also reflected
on the effect of a validated, behavioral, caregiving inter-
vention program on CB, depression, anxiety, and chal-
lenging MS behaviors in the FCGs of cases living with
MS. Besides, Lok and Bademli had examined the effects
of the “First You Should Get Stronger” program on CB
and HPBs in the FCGs of dementia patients. As well,
Farran et al. had studied the effect of a physical activity
intervention program on physical activity and perceived
CB among the FCGs of patients with dementia [26].

Although several studies have been so far conducted on
the effect of different interventions on CB and adherence
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to some dimensions of HPBs in the FCGs of patients
with MS and dementia in Iran and other countries, none
has specifically focused on assessing the impact of the
healthy lifestyle promoting program (HLEP) on variables
such as CB and adherence to HPBs among the FCGs of
MS patients in Iran. Empowerment is here defined as
positively controlling a person’s mind and body, develop-
ing a positive attitude, and actively trying to understand
one’s role as a caregiver to promote a family’s caregiv-
ing abilities. The other features of empowerment include
centering on others as well as oneself, providing assis-
tance to care receivers to promote their quality of life,
and creating constructive relationships with others [27].
Accordingly, this study aimed to investigate the effect of
the HLEP on CB and adherence to HPBs in the FCGs
of MS patients. For this purpose, two hypotheses were
raised as follows:

H;: The HLEP affects CB in the FCGs of patients
with MS.

H,: The HLEP affects adherence to HPBs in the FCGs
of patients with MS.

Methods

Study design and setting

This experimental, single-blinded study, with parallel
groups, was fulfilled in 2020 at the MS Association in the
city of Yasuj, Iran. The participants were blinded to the
group allocation and the intervention program so as not
to affect their behaviors.

Participants and recruitment
The study participants were the FCGs of patients with
MS. The sample size was thus determined as follows:
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randomized them into either the intervention or control
groups. Afterward, each of the selected FCGs was con-
tacted, and the inclusion criteria were reviewed. The
sampling process continued until the required number
of the FCGs in each group was obtained. Of note, the
inclusion criteria were the age range of 18 to 60, being
the primary FCGs of patients with MS (i.e,, the one as
the most responsible for the care of the patients with MS,
such as father, mother, sibling, spouse, or child), patient
care for at least six months, no diagnosis of psychiatric
disorders, no restrictions on nutrition and physical activ-
ity due to certain diseases, such as diabetes or arthritis,
no simultaneous participation in similar training pro-
grams, and using smartphones and apps, like WhatsApp;
on the other hand, the exclusion criteria were showing
reluctance to participate in the study and being absent for
more than one educational session.

Initially, 33 eligible FCGs of MS patients were included
in the intervention and control groups equally (totally 66
FCGs). However, three FCGs in the intervention group
did not desire to continue participating in the study,
two FCGs in the control group failed to complete the
research tools, and one of them withdrew from the study.
The CONSORT flow chart is illustrated in Fig. 1.

HLEP

Based on its schedule, the HLEP was implemented by
the first researcher in four educational sessions (lasting
45-60 minutes) for the intervention group. The FCGs in
the control group, however, did not receive the program
during the study. The educational program content was
also provided based on the recent studies and with the
collaboration of experts working in the fields of nutrition,
religion, and psychology, using the dimensions of HPBs,

2
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The mean (y) and variance (o) values were accordingly
obtained based on the study conducted by [24]. Upon
assuming the 10% dropout rate, the required sample size
in each group was equal to 30.

including health responsibility, physical activity, nutri-
tion, spiritual growth, interpersonal relationships, and
stress management [28-31]. The expert opinions were
also obtained from four faculty members from Depart-

1 2
n = 2(1.96 + 0.85]> <075] = 27, dropout rate = 10%, n = 30

The list of the patients as the members of the MS
Association in the city of Yasuj was provided to the
researcher. The researcher then used the membership list
to select the FCGs of MS patients, using coin tosses, and

ment of Community Health Nursing (#=2), Depart-
ment of Psychiatric Nursing (n=1), and Department of
Medical-Surgical Nursing (n=1), who were specialized
in working with the families of patients with MS. The
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Enrollment

Assessment for eligibility for family caregivers of patients with MS (n=66)

Excluded (n= 6)

[ Not meeting inclusion criteria (n=0)
- Declined to participate (n=4)

[ Other reasons (n=2)

v

v

Allocation Intervention group (n= 30)

Control group (n=30)

A4

Healthy lifestyle empowerment
program in the form of 4 sessions of
group training virtually with HPB-

Intervention

il

(n=30)

centered content educational booklet

Follow-Up

Follow-up (n=30)
Lost to follow-up (n=0)
Discontinued intervention (n=0)

Follow-up (n=30)
Lost to follow-up (n=0)
Discontinued intervention (n=0)

Analysed (n=30)
 Excluded from analysis (n= 0)

Analysed (n=30)
* Excluded from analysis (n=0)

Fig. 1 CONSORT flow chart of the study

final HLEP content was presented in accordance with the
expert opinions. Table 1 shows the schedule.

Due to the coincidental occurrence of the data collec-
tion and the implementation of the intervention pro-
gram with the outbreak of the coronavirus disease 2019
(COVID-19) pandemic, all the research steps were per-
formed virtually. Accordingly, after coordinating with
the MS Association in the city of Yasuj and selecting the
participants, a separate group was created in WhatsApp
for both groups (viz. intervention and control), and all
three stages of data collection and HLEP implementation
(for the intervention group) were guided through this
messenger.

Ethical considerations, i.e., the introduction of the
researcher and the study objectives, the voluntary basis
of participation in the study, the possibility of leaving
the study at any stage, and the confidentiality of infor-
mation were also reminded to the participants. For
the intervention group, the educational content was
uploaded in the form of a booklet as well as videos and
clips. To strengthen the intervention effect, remind-
ers about the educational content were presented four

times in the intervention group after the program was
over, viz. two, four, six, and eight weeks later. Moreover,
the education and care processes were evaluated while
answering the participants’ questions.

Baseline and follow-ups

The changes in the intervention outcomes were defined
as the differences from the baseline to the follow-up
1 (immediately after the HLEP implementation) and
the follow-up 2 (three months after its completion)
stages of CB and adherence to HPBs. Considering the
COVID-19 pandemic and the participants’ health
maintenance, the online research tools were provided
by the first author. The questionnaire link was then sent
to the WhatsApp accounts of both intervention and
control groups, and they were asked to complete the
tools the day before the intervention.

The follow-up measurements were also completed
immediately and three months after implementing
the HLEP, and the FCGs were asked to complete the
research tools online.
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Table 1 The HLEP for the FCGs of Patients with MS in the Intervention Group

Sessions Objectives

Content

One Improving HPBs in the health responsibility dimension

Two Improving HPBs in the physical activity and nutrition dimen-
sions

Three Improving HPBs in the spiritual growth, interpersonal relation-

ships, and stress management dimensions

Four Improving all dimensions of HPBs

Health responsibility: MS disease, treatment, care for patients
with MS, role of caregivers in improving and maintaining indi-
viduals’ health, CB possibility, importance of self-care, enhanc-
ing self-efficacy in patients with MS during self-care, role of
caregivers to choose a healthy lifestyle

Physical activity: Benefits of increasing physical activity quality
and quantity, simple ways to increase physical activity, exercise
programs

Nutrition: An introduction to food groups, an introduction to
MyPlate, principles of healthy cooking, avoiding unsaturated
fatty acids, avoiding weight gain

Spiritual growth: Impact of prayer on physical and mental health,
role of spirituality in facilitating treatment, impact of worship-
ping rituals and spiritual beliefs, ways to achieve peace of mind
Interpersonal relationships: Communication methods, factors
affecting personal relationships, benefits of interpersonal rela-
tionships for caregivers

Stress management: Definition of stress, causes of stress, teach-
ing simple techniques to deal with stress

Reviewing previous content, Q&A, discussion, presenting an
educational booklet, videos, and clips

HLEP Healthy lifestyle empowerment program, FCGs Family caregivers, MS Multiple Sclerosis, CB Care burden, HPBs Health-promoting behaviors

Measures

In this study, the data were collected, using three tools,
including a demographic survey questionnaire, the Car-
egiver Burden Inventory (CBI), and the Health-Promot-
ing Lifestyle Profile-1I (HPLP-II).

Demographic survey questionnaire

The demographic survey questionnaire for FCGs of
patients with MS contained 6 items, including age, gen-
der, marital status, education, occupation, and relation-
ship with the patient.

CBI

CB was assessed using the CBI, provided by Novak and
Guest in 1989 [17]. The 24-item CBI as a multi-dimen-
sional tool was comprised of five subscales, i.e., time
dependence (items 1-5), developmental burden (items
6-10), physical burden (itemsl1-14), emotional bur-
den (items 15-19), and social burden (items 20-24).
All items were scored using a five-point Likert-type
scale, ranged from never=0 to almost always=5 [5].
Accordingly, the CBI total score ranged from 24 to 120.
Its Persian version was thus used in this study. Of note,
the Cronbach’s alpha coefficient of the CBI for Iranian
patients with stroke was 0.91 [22]. In the present study,
this value was 0.929.

HPLP-II
Adherence to HPBs was measured via the HPLP-II,
developed by Walker et al. in 1987 [16]. It contained

52 items and six subscales, viz. health responsibility
(nine items), spiritual growth (nine items), physical
activity (eight items), interpersonal relationships (nine
items), nutrition (nine items), and stress management
(eight items). The items were also scored based on a
four-point Likert-type scale as 1=never, 2=some-
times, 3 =often, and 4 =routinely. The total score of
the HPLP-II was computed by the mean value of all
52-items, and ranged from 52 to 208. The higher value
of the total score accordingly represented better health
behaviors. In the original version of the HPLP-II, the
Cronbach’s alpha coefficient of the overall scale was
0.94, and that was 0.79-0.87 for six subscales [16].
This value for the Persian version of the HPLP-II was
0.89 for women with heart failure [32]. In this study,
the Cronbach’s alpha coefficient of 0.896 was obtained
for the HPLP-II.

Statistical analysis

The study data were examined for normality distribu-
tion and missing values. Descriptive statistics, that is
mean + standard deviation (SD) and frequency/per-
centage, were also employed for the continuous and
categorical variables, respectively. Chi-square test,
Fisher’s exact test, and Mann-Whitney U test were
further exploited to compare the demographic char-
acteristics in both groups. To compare the within-
group changes in the CBI and HPLP-II values from
the baseline to the follow-up 1 & 2 stages, repeated
measures analysis of variance (ANOVA) was utilized.
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Independent-samples t-test was then performed to
compare the between-group changes in the CBI and
HPLP-II scores. Finally, a linear mixed model was
applied to determine the absolute changes in the CBI
and HPLP-II from the baseline to the follow-up stage,
by controlling the demographic characteristics as a
confounding factor. The statistical analysis was con-
ducted using the SPSS software package (ver. 22). As
well, p<0.05 was considered for the statistical signifi-
cance level.

Results

Participants’ baseline information

A total of 60 FCGs of patients living with MS (30 cases
in each group) participated in this study, with the
response rate of 100%. The age mean =+ SD of the FCGs of
patients with MS in the intervention and control groups
were 32.234+6.53 and 36.90+£9.34, respectively. Other
demographic characteristics of the participants are pre-
sented in Table 2. There was also no statistical difference
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between both groups in terms of the demographic char-
acteristics of the FCGs.

Changes in CB in intervention and control groups

The results of within-group and between-group changes
in the CBI scores from the baseline to the follow-up 1
& 2 stages are given in Table 3 and Fig. 2. Independent-
samples t-test results accordingly showed no significant
difference between the CBI scores (viz. total and indi-
vidual dimensions) of both groups at the baseline stage
(p>0.05). Repeated measures ANOVA outcomes further
indicated that the mean values of the CBI total score and
other dimensions in the intervention group were signifi-
cantly lower during the follow-up 1 & 2 stages (p <0.001).
The within-group changes in the intervention group in
all scores were also significant (p<0.001), except for the
emotional burden (p=0.13). The within-group changes
in the CBI scores in the control group were correspond-
ingly significant (p<0.001). Besides, the within-group
comparison demonstrated a significant decrease in the

Table 2 Demographic information of the patients with MS and their FCGs

Group Intervention group Control group p-value
(n=30) (n=30)
Variables Frequency Percentage Frequency Percentage
Gender
Fernale 14 46.7 1 367 060°
Male 16 533 19 63.3
Marital status
Single 4 133 4 133 0.60°
Married 26 86.7 25 834
Widow/ Divorced 0 0 1 33
Education
llliterate/ Primary school 1 34 6 20 0.13°
Middle school 2 6.6 2 6.6
High school/ diploma 12 40 6 20
University degree 15 50 16 533
Occupation
Homemaker 10 333 8 26.7 0.12°
Unemployed 7 233 9 30
Self-employed 1 33 1 33
Employee 12 40 12 40
Relationship with the patient
Mother 2 6.7 2 6.7 0.12°
Sister 4 133 1 333
Brother 4 133 1 333
Child 2 0.3 5 16.7
Spouse 18 60 21 70

FCGs Family caregivers, MS Multiple Sclerosis
2 Chi-square test

b Fisher’s exact test’
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Group Intervention Control Intervention
(n=30) (n=30) vs. Control 2

CBI (total and individual dimensions)

Total CBI Baseline 77.03£15.76 76.50£14.78 0.89
Follow-up 1 53.77+£535 61.93£16.09 <0.001
Follow-up 2 423341237 6137+7.15 <0.001
Follow-ups vs. Baseline” 0.001 0.001

Time-dependence burden Baseline 16.80+3.87 16.40+3.06 0.63
Follow-up 1 124201 13.03£3.95 <0.001
Follow-up 2 9.46+4.01 11.374£247 <0.001
Follow-ups vs. Baseline® 0.001 0.001

Developmental burden Baseline 16.90+4.30 16.67 £4.11 0.83
Follow-up 1 1120149 12.86+4.02 <0.001
Follow-up 2 8.80£3.19 12.77£2.21 <0.001
Follow-ups vs. Baseline® 0.001 0.001

Physical burden Baseline 13404+2.89 13231271 0.82
Follow-up 1 920+£1.63 10.10£3.42 0.007
Follow-up 2 746+2.90 1030£2.26 <0.001
Follow-ups vs. Baseline” 0.001 0.001

Social burden Baseline 16.13£3.11 16.23+£2.99 0.90
Follow-up 1 11.07+£1.31 13.60£3.32 <0.001
Follow-up 2 8.70+£247 13.26£2.06 <0.001
Follow-ups vs. Baseline” 0.001 0.001

Emotional burden Baseline 13.80+4.49 13.96+4.27 0.88
Follow-up 1 1030+£236 12.33+£382 <0.001
Follow-up 2 870+£263 7.80£263 <0.001
Follow-ups vs. Baseline® 0.13 0.001

Data are represented as mean =+ standard deviations; data are represented as mean =+ standard deviations

CB Caregiver burden, FCGs Family caregivers, MS Multiple Sclerosis, CBI Caregiver Burden Inventory

2 p-values for comparing scores between the intervention and control groups, at baseline (derived from independent t-test) and at follow-ups (derived from repeated

measures ANOVA)

b p-value for comparing differences between follow-ups and baseline (derived from repeated measures ANOVA)

CBI scores in the intervention group, so that the total
mean score dropped from 77.03 £ 15.76 to 42.33 +£12.37.

Changes in adherence to HPBs in intervention and control
groups

Table 4 and Fig. 2 present the results of the within- and
between-group changes in the HPLP-II scores (viz.
adherence to HPBs) in both groups. Independent-sam-
ples t-test results showed that the mean values of total
HPLP-II and other subscales had no significant between-
group difference at the baseline stage (p>0.05). Repeated
measures ANOVA outcomes further revealed that the
between-group comparison of the HPLP-II mean scores
(viz. total and all dimensions) at both follow-up stages
in the intervention group were significantly higher
(p<0.001). The within-group comparison via repeated
measures ANOVA additionally showed significant dif-
ferences between the mean values of the HPLP-II and its
six dimensions from the baseline to the follow-up 1 & 2

stages in the intervention group (p<0.001). However,
no significant within-group changes were observed for
the total score of the HPLP-II and its dimensions (viz.
health responsibility, physical activity, nutrition, spiritual
growth, interpersonal relationships, and stress manage-
ment) in the control group (p=0.68, p=0.78, p=0.71,
p=0.36, p=0.11, p=0.82, p=0.45, respectively). As
well, the within-group changes in the HPLP-II mean
score in the intervention group increased significantly
from 123.53 £ 14.01 to 148.06 +15.04.

Absolute changes in CB and adherence to HPBs

The linear mixed model was performed to evaluate the
absolute changes in CB and adherence to HPBs from the
baseline to the follow-up stages by controlling the demo-
graphic variables, such as age, gender, marital status,
education, and occupation (Table 5). The results demon-
strated that the follow-up score for CBI in the interven-
tion group was 8.92units significantly lower than that
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in the controls (p<0.001, 95% CI=-12.87 to —4.97).
Besides, the mean score of follow-ups 1 & 2 was 18.92 and
24.97 units significantly lower than that at the baseline
stage, respectively (p <0.001). The follow-up score of the
HPLP-II in the intervention group was 16.47 units signifi-
cantly greater than that in the control group (p<0.001,
95% CI=11.05 to 21.88). The HPLP-II mean score at the
follow-up II stage was also 12.55 units significantly higher

than that at the baseline stage (p <0.001, 95% CI=5.95 to
19.15).

Discussion

This study aimed to investigate the effect of the HLEP
on CB and adherence to HPBs in the FCGs of patients
with MS, wherein the results demonstrated that involv-
ing FCGs in the HLEP could have positive effects on their
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Table 4 Comparison of changes in mean adherence to HPBs of the intervention and control groups (FCGs of patients with MS)

Group Intervention Control Intervention
(n=30) (n=30) vs. Control?

HPLP-2 (total and individual dimensions)

Total HPLP-2 score Baseline 123.53+14.01 118.57+£17.23 0.23
Follow-up 1 131.20+£15.97 11570+ 18.16 <0.001
Follow-up 2 148.06 £15.04 1193+17.64 <0.001
Follow-ups vs. Baseline® 0.001 0.68

Health responsibility Baseline 22404237 2096+3.12 043
Follow-up 1 22264390 21.03£343 <0.001
Follow-up 2 2550+3.84 21.50+3.62 <0.001
Follow-ups vs. Baseline® 0.001 0.78

Physical activity Baseline 19.10£3.12 1843+3.56 044
Follow-up 1 20.13+£332 17.83+£340 <0.001
Follow-up 2 23204260 1833£3.12 <0.001
Follow-ups vs. Baseline® 0.001 0.71

Nutrition Baseline 20.50£2.90 20.13£3.53 0.66
Follow-up 1 237637 2036+3.77 <0.001
Follow-up 2 2526+£290 21.36+3.60 <0.001
Follow-ups vs. Baseline® 0.001 0.36

Spiritual growth Baseline 22404272 21.53£3.09 0.25
Follow-up 1 23234386 19.90£4.51 <0.001
Follow-up 2 25164347 21.10£3.55 <0.001
Follow-ups vs. Baseline® 0.002 0.11

Interpersonal relationships Baseline 20.80+2.75 20.1743.10 041
Follow-up 1 22904344 19.93£3.14 <0.001
Follow-up 2 25634294 20404£3.13 <0.001
Follow-ups vs. Baseline® 0.001 0.82

Stress management Baseline 18.33+3.59 17.334£3.71 0.29
Follow-up 1 1890£3.76 16.63£287 <0.001
Follow-up 2 2330+2.386 1443+£295 <0.001
Follow-ups vs. Baseline® 0.001 045

Data are represented as mean =+ standard deviations; data are represented as mean =+ standard deviations

HPBs Health promoting behavior, FCGs Family caregivers, MS Multiple Sclerosis, HPLP-2 Health-promoting lifestyle profile 2

2 p-values for comparing scores between the intervention and control groups, at baseline (derived from independent t-test) and at follow-ups (derived from repeated

measures ANOVA)

b p-value for comparing differences between follow-ups and baseline (derived from repeated measures ANOVA)

CB and adherence to HPBs. The study findings also sug-
gested that the FCGs needed adequate education and
support regarding health responsibility, physical activity,
nutrition, moral development, interpersonal relation-
ships, and stress management to reduce CB and improve
adherence to HPBs.

Besides, the results confirmed the first research
hypothesis, i.e., the HLEP could have a positive effect
on CB in the FCGs of patients living with MS from the
baseline to the follow-up stages, in line with the findings
of other studies, recruiting various populations. In this
regard, one study in Iran had revealed that group-based
psychological training programs could lead to a decrease
in the CB of the FCGs of patients with MS [24]. Khazaeili

et al. had similarly demonstrated that mindfulness-based
intervention via a web conferencing app could reduce
the burden of the FCGs of MS patients [25]. As well,
six months after an intervention entitled the “Resources
for Enhancing All Caregivers’ Health Program’, statisti-
cally and clinically significant improvements had been
reported in depressive symptoms among the FCGs of
MS patients in another study, wherein the participants
had been bothered by challenging MS behaviors [33].
Lok and Bademli had also found that the program enti-
tled “First You Should Get Stronger”, consisting of some
dimensions of HPBs, could significantly relieve CB and
develop healthy lifestyle behaviors in the FCGs of demen-
tia patients [28]. Besides, Dehghani et al. had stated that
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Table 5 Mixed model with intervention in FCGs of patients with MS
Dependent Independent B SE 95%Cl 2 p-value
CB (CBI) Group Intervention —8.92 201 (—12.87,—4.97) <0.001**
Control (ref)
Time Baseline (ref)
Follow-up 1 —18.92 2.01 (—22.87,—14.97) <0.001**
Follow-up 2 —24.97 2.84 (—30.54, —19.40) <0.001**
adherence to HPBs Group Intervention 1647 276 (11.05,21.88) <0.001**
(HPLP-2) Control (ref)
Time baseline (ref)
Follow-up 1 3.12 (—3.71,851) 0442
Follow-up 2 12.55 337 (5.95,19.15) <0.001**

Dependent Variable: change of CB and HPLP-2 (adherence to HPBs) from baseline to final intervention

CB Caregiver burden, CBI Caregiver Burden Inventory, HPBs Health promoting behaviors, HPLP-II Health-promoting lifestyle profile Il

295% confidence intervals; ref.: references category
*p<0.05,**p <0.001

the communication skills training intervention had a
significant impact on CB and quality of life in the FCGs
of elderly patients with dementia [34]. A randomized
controlled trial had correspondingly demonstrated that
an individualized physical activity intervention could
improve perceived burden among the FCGs of cases with
dementia [26]. Since the findings of this study highlighted
the positive effect of the HLEP on CB, it is crucial to start
developing and implementing such programs for the
FCGs of patients living with MS.

The results also confirmed the second research
hypothesis about the effectiveness of the HLEP on
the FCGs’ adherence to HPBs (viz. health responsi-
bility, physical activity, nutrition, spiritual growth,
interpersonal relationships, and stress management),
in agreement with similar studies. In this regard, Lok
and Bademli had further shown that a health-promot-
ing program had significantly developed adherence
to HPBs in the FCGs of dementia patients [28]. Far-
ran et al. had similarly reported that an individualized
physical activity intervention could increase physical
activity in the FCGs of patients affected with dementia
[26]. Besides, another study had suggested that well-
ness education intervention in patients with stage IV
non-small cell lung cancer undergoing icotinib hydro-
chloride treatment and their FCGs could improve their
anxiety and depression as well as quality of life [35].
Since these findings suggested that the HLEP could
boost adherence to HPBs, it is essential to design and
implement such programs for the FCGs of patients liv-
ing with MS.

Such findings can be thus valuable because the pre-
sent study was the first attempt to examine the effect
of the HLEP and all its subscales, including health

responsibility, nutrition, physical activity, spiritual
growth, interpersonal relationships, and stress man-
agement on Iranian FCGs of patients with MS in terms
of CB and adherence to HPBs. Nevertheless, the most
important limitation facing this study was the coinciden-
tal occurrence of the COVID-19 pandemic and the vir-
tual implementation of the HLEP via WhatsApp.

Conclusion

Due to the long-term care for their patients and its
much pressure, the FCGs of the patients living with
MS are vulnerable and need more attention. The study
results suggested that empowerment programs such as
the HLEP, covering the dimensions of health respon-
sibility, physical activity, nutrition, spiritual growth,
interpersonal relationships, and spiritual growth could
be effective, thereby reducing CB and improving adher-
ence to HPBs among the FCGs of MS patients. Health
care managers, planners, and providers are thus recom-
mended to start developing and implementing HLEPs
for the FCGs of patients living with MS to pave the
grounds for decreasing CB and augmenting adherence
to HPBs. According to the results of this study, HLEPs
can be utilized in planning for the FCGs of patients with
other chronic diseases. Furthermore, it is recommended
to investigate the impact of similar intervention and dis-
tance education programs about healthy lifestyles on
health conditions, CB, and adherence to HPBs in dif-
ferent FCGs over longer periods, such as 6 months or 1
year, in future studies.

Since online education may not have high effective-
ness compared with face-to-face training, it is suggested
to apply the HLEP via face-to-face methods for patients
with MS after the pandemic is over.
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