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Abstract

Background: Multiple sclerosis (MS) is a progressive central nervous system disease that has an enormous effect on a patient’s
quality of life due to physical complications and psychological problems.
Objectives: The purpose of this study is to investigate the effect of self-care education program based on Health-Promoting Self-Care
Behaviors System Model on quality of life, resilience, and sense of coherence in patients with MS.
Methods: In this randomized controlled clinical trial, 80 patients with MS referred to hospitals for special diseases in Kerman were
enrolled using systematic sampling method and then randomly assigned to the intervention and control groups. The main research
instruments, including demographic information checklist, Multiple Sclerosis Quality of Life (MSQOL-54), Connor-Davidson scale,
Resilience Scale and Sense of Coherence Scale were completed by subjects in both intervention and control groups. The intervention
group participated in 18 training sessions that addressed the needs of patients. The two groups completed the questionnaires one
week and two months after intervention again. Generalized Estimating Equations (GEE) (GEE) test was used for data analysis.
Results: Pre-intervention results revealed that intervention and control groups were not significantly different in the mean scores
of most dimensions of quality of life and sense of coherence (P > 0.05). However, intervention and control groups were signifi-
cantly different in mean scores of all dimensions of quality of life, resilience and sense of coherence one week and (P < 0.05) and
two months (P < 0.05) after the intervention. The results of GEE test also reflected a meaningful difference in the intervention
group in terms of increased mean scores in all dimensions of quality of life (P < 0.05), resilience (69.60± 6.62) (P < 0.05) and sense
of coherence (74.50 ± 3.52) (P < 0.05) one week and two months after the intervention compared to the baseline. However, this
improvement was not observed in the controls (P > 0.05).
Conclusions: Teaching health-promoting self-care behaviors system model improves the quality of life, resilience, and sense of
coherence in patients with MS. Therefore, it is recommended to plan and implement self-care training interventions in accordance
with this model for all patients with MS.
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1. Background

Multiple sclerosis (MS) is one of the most common
chronic disorders of the central nervous system that is as-
sociated with the demyelination of nerve cells and dam-
age to the central nervous system (1). Its prevalence is esti-
mated at 30 percent worldwide. Iran has the highest preva-
lence of MS among the Middle East countries. The preva-

lence of this disease in Iran is 5 to 115 per 100,000 popu-
lations and is most prevalent in Tehran, Isfahan, and Ker-
man, respectively. Kerman, with an average prevalence of
90 percent of the population, is among the provinces with
relatively high rates of MS (2, 3).

The symptoms of MS include fatigue, stress and pain,
spasm, muscle weakness, ataxia, unstable gait, tremor, ten-
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sion, anxiety, speech and vision disorders, dizziness, bowel
and bladder dysfunction, sexual problems, depression and
cognitive changes (4). In fact, MS is one of the most debili-
tating diseases in adults aged 18 to 40 years and poses nu-
merous challenges to the quality of life in these patients
(5), hindering their overall physical, social and cognitive
functions (6, 7). As such, it has a harmful effect on the over-
all quality of life in patients. The bulk of studies on the
quality of life of patients with MS have documented the
lower quality of life in these patients compared to the gen-
eral population (8, 9). The rate of mental and psychological
problems is higher in patients with MS, and they are more
likely to develop depression, stress, and anxiety (10, 11).

Quality of life is a multidimensional construct that em-
braces physical, mental, and social health, and has received
growing attention as a major outcome of studies on health
policymaking and the efficacy of therapeutic and educa-
tional interventions (12). Quality of life is a dynamic and
subjective construct that compares one’s past life with the
status quo by observing all positive and negative dimen-
sions. The subjective nature of the quality of life is linked to
an individual’s perception of life rather than the accounts
of other people, originating from a sense of satisfaction or
dissatisfaction with those spheres of life that are impor-
tant to a person (13).

The review of literature in this field suggests that drug
therapy supplemented by resilience training can be used
to improve the quality of life in patients with MS, suggest-
ing that in designing intervention programs for patients
with MS, special attention has been paid to factors such
as efficient coping strategies, problem-solving, and moti-
vational and cognitive resources reinforcement (14). In
this context, resilience training, which is based on positive
psychology, is particularly important as one of the most
widely used intervention programs to empower individu-
als in dealing with adverse life experiences (15). Resilience
describes one’s ability and skill to successfully adapt to
challenging and stressful life situations or difficult condi-
tions such as chronic illness (16).

The sense of coherence is a general approach that per-
ceives life as comprehensible, controllable, and meaning-
ful (17), leading to more adaptive behaviors and lower vul-
nerability. By reinforcing a sense of coherence in chronic
patients, especially patients with MS, the life expectancy
and hope can be nurtured in these patients so that they
can assume a meaningful view of life and the future (17,
18). Therefore, it can be argued that enhancing resilience
and sense of coherence in patients with MS can foster a
good coping strategy to better adapt to this disease and ul-
timately improve the quality of life.

There are numerous ways to improve the quality of life,
resilience and sense of coherence in patients, including

self-care behaviors training. Self-care is defined as an in-
dividual’s power to protect or preserve one’s well-being or
health (19). A prerequisite of promoting self-care behav-
iors in chronic patients is the empowerment of these pa-
tients. Therefore, empowerment is one of the main goals of
self-care. The health promotion approach also maintains
that people should be empowered to assume responsibil-
ity for their health and adopt a healthy lifestyle (20). Self-
care activities can encourage people to maintain health
and well-being, reinforce their adaptability, alleviate the
degree of disability and infirmity, and consequently dimin-
ish the costs of treatment (21).

One of the most exhaustive self-care theories is the
health-promoting self-care behavior system model. As a
pattern commonly used in behavioral change, this model
was developed by Simmons in 1990 with the aim of in-
tegrating theoretical aspects of self-care in the context
of health promotion as a broad scientific framework
and holistic to identify and describe factors influencing
decision-making, performance, along with the outcomes
of pursuing a healthy lifestyle. This model underscores
self-care, or an individual’s commitment and responsibil-
ity for promoting knowledge and skills required to im-
prove health. In fact, the concept of self-care in this
model represents an individual approach to self-care that
embraces a set of voluntary goal-oriented actions in re-
sponse to life’s interests and realization of one’s health
and well-being (22). One of the key concepts of this model
is the experience of self-care agency. Self-care agency is
the result of self-assessment, decision-making, and self-
care behavior. Individual criteria of self-care agency en-
tail developing knowledge for promoting self-care and self-
esteem. Alongside these issues, the healthcare delivery
system calls for a supportive-educational system to fos-
ter agency in individuals. This supportive-educational sys-
tem may include educational programs, access to health
services and the implementation of necessary preventive
or therapeutic interventions, the supply of behavioral in-
structions in educational classes, mass media or health re-
minder materials that can cultivate cognitive-perceptual
abilities and skills of individuals in health promotion, and
hence foster a sense of self-care agency. The Simmons’
health-promoting behaviors system model also specifies
cognitive-perceptual factors as key components of behav-
ior. These factors include perceived self-efficacy, perceived
benefits, and barriers to behaviors. This model focuses on
the implications of self-care as a part of health outcomes,
one of which is enhanced quality of life (22).
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2. Objectives

The outcomes of a study designed to further the in-
volvement of patients in self-care can have positive effects
on patients’ quality of life, resilience, and sense of co-
herence. The review of previous studies in Iran reveals a
paucity of studies on the effect of a self-care training pro-
gram based on health-promoting self-care behaviors sys-
tem model in patients with MS. In view of this, the re-
searchers decided to determine the effect of a self-care
training program based on health-promoting self-care sys-
tem behaviors model on physical and psychological di-
mensions of quality of life, resilience, and sense of coher-
ence in patients with MS.

3. Methods

3.1. Design and Inclusion/Exclusion Criteria

This is a randomized controlled clinical trial con-
ducted on 80 patients with MS in Kerman from September
2018 to March 2019. Of 850 patients with medical records in
Kerman Hospital for Special Diseases, n = 566 patients were
included in the study and n = 284 patients were excluded.

Inclusion criteria: Relapsing-remitting multiple scle-
rosis (as decided by a neurologist, the patient’s medical
records and an Expanded Disability Status Scale of below 5
age range of 19 to 35 years, willingness to participate in the
study, any chronic diseases other than MS such as diabetes,
kidney disease, etc., as well as any mental illnesses that im-
pede the comprehension of items in the questionnaire and
patient cooperation.

Exclusion criteria: Incomplete questionnaires, unwill-
ingness to participate in the study, abandoning of the trial
during intervention, and failure to attend training classes
more than session led to excluding the subjects from the
study.

3.2. Ethical Consideration

After obtaining necessary permission and making ar-
rangements with relevant authorities, written informed
consent was obtained from the patients with MS for vol-
untary participation in the study. They were assured
that their information would be confidential and if they
decided to withdraw from the research, no information
would be disclosed. The research was approved by the
Ethics Committee of Shiraz University of Medical Sciences
(IR.SUMS.REC.1396.182) (Project Code: 15554) and registered
as a clinical trial (IRCT20180423039393N1).

3.3. Sample Size

Based on previous studies (23) and the following for-
mula, which considered Z1 and Z2, the sample size was esti-
mated at 1.96 and 0.86, d = 0.1 and σ = 0.25 at a confidence
interval of 0.95 and a power of 0.8 with a 20% dropout rate.
There were 40 subjects in each group and a total of n = 80
participants.

(1)n =
2 (Z1 − Z2)

2σ2

d2

3.4. Sampling Strategy and Randomization

From the list of patients admitted to hospitals who met
the inclusion criteria, 80 patients were selected through
a systematic sampling method (n = 80) (according to the
Consort chart). Eighty patients selected by systematic ran-
dom sampling were divided into two groups: control (n =
40) and intervention (n = 40) based on a simple random
allocation method (Figure 1). Our research context was a
hospital for special diseases (Samen-Alhojaj Medical Com-
plex). This hospital is a governmental center affiliated to
Kerman University of Medical Sciences, Iran, and treats pa-
tients with diseases such as Thalassemia, hemophilia, kid-
ney disease, and MS.

3.5. Data Collection Instruments

1) Demographic checklist: Demographic data included
age, sex, marital status, education level, number of chil-
dren, employment status, and monthly income.

2) Quality of life (MSQOL-54) Scale for MS: This scale was
developed by Vickrey et al. (12) at the University of Califor-
nia and is currently used in the United States. It is a rec-
ognized instrument for assessing the quality of life in pa-
tients with MS. This scale covers diverse domains of quality
of life in patients with MS, including 14 subscales of “phys-
ical function”, role limitations-physical, role limitations-
emotional, pain, emotional well-being, energy, health per-
ceptions, social function, cognitive function, health dis-
tress, overall quality of life, and sexual function, satisfac-
tion with sexual function and health change. In the end,
the patient’s quality of life score is determined by aggre-
gating two composite summary scores. These two com-
posite summaries include “physical health” and “mental
health”. The scores for all 14 subscales as well as the two
composite summaries are in the range of 0 to 100, with
higher scores indicating a greater health status. The scale
contains a total of 54 items, 18 of which are specific to MS
disease and 36 are global. The instrument consists of items
that are evaluated on a 2 to 7-point Likert scale (12). This
scale has been validated in Iran (24). They measured face
and content validity of the tool and reported validity using
Cronbach’s alpha of 0.7.
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Figure 1. Consort chart to outline the steps involved in selecting and participating in the study is shown.

3) Connor-Davidson Resilience Scale (CD-RISC): De-
signed by Connor and Davidson in 2003, this scale consists
of 25 items that are evaluated on a 5-point Likert scale [not
true at all (0), rarely true (1), sometimes true (2), often true
(3), and almost always true (4)]. The total score is between

0 and 100 (25). This scale has been validated in Iran (26).
They measured face and content validity of the tool and re-
ported validity using Cronbach’s alpha of 0.84.

4) Sense of Coherence (SOC) Scale: Designed by
Flensborg-Medsen et al. in 2006, this scale consists of 35
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items that are evaluated by multiple-choice questions (yes,
no, I have no idea). The total scale score is between 35
and 105 (27). This scale has been validated in Iran (28).
They measured face and content validity of the tool and re-
ported validity using Cronbach’s alpha of 0.89.

After explaining the objectives to the participants and
them completing informed consent form, the question-
naires were completed in three stages: pre-test, post-test I,
and post-test II. The questionnaires were self-reported by
the patients and handed over to the researcher. For illit-
erate or illiterate participants, the questions were read by
the researcher and they answered the questions. The aver-
age time to complete the questionnaires was about 20 min-
utes.

3.6. Intervention

For patients in the intervention group, 18 training ses-
sions were held over a period of three months based on
the main constructs of the health-promoting self-care be-
haviors system model to improve the quality of life, re-
silience, and sense of coherence. Each training class was
organized twice a week in 45 - 60 min sessions. In addi-
tion to holding in-person training sessions, patients in the
intervention group were followed up by phone calls and
texts during the training period. Given the global reach
of information and communication technology, integrat-
ing e-learning with traditional and in-person training pro-
vides the best strategy for effective, sustainable and high-
quality training. Social networks represent the most com-
mon form of e-learning tools. Most internet users in the
world and Iran are active in at least one social network
(29). Therefore, to review educational materials and create
a reinforcing effect, the audio file of each session was up-
loaded to an online group called “Self-Care Group”, which
consisted of subjects in the intervention group.

Various educational techniques such as interactive lec-
tures, participatory methods involving questions and an-
swers and brainstorming were utilized in each training
session to further influence people’s attitudes, group dis-
cussion and practical training. In the above study, a vari-
ety of educational media, including a self-care guidebook
for patients with MS, educational slides and video clips, as
well as images, were used for more effective teaching. The
educational content of the intervention sessions was in-
spired by the model constructs. The training sessions were
intended to improve the sense of coherence (five sessions),
resilience (eight sessions), self-esteem (three sessions) and
nutrition knowledge and health (two sessions) in patients
with MS (Table 1). The training programs based on other
model constructs (self-efficacy, perceived benefits and bar-
riers) are also listed below.

Perceived benefits and barriers represent another con-
struct of health-promoting self-care behaviors system
model. In all training sessions, the benefits and efficacy
of self-care behaviors in physical, emotional, psychologi-
cal and spiritual dimensions were discussed and the effect
of these behaviors on reducing recurrence and treatment
costs, and reinforcing independence of individuals were
described. Subjects were also encouraged to discuss barri-
ers to self-care behaviors, so that other participants could
share their solutions and strategies to overcome such ob-
stacles (30).

To improve patients’ self-efficacy, as another model
construct, the following questions were presented to pa-
tients in the conclusion of each chapter of the self-care
guide book for patients with MS in the training classes,
which were in fitting with the subject of the training ses-
sion: “What do you do to control your anger and stress?
What do you do to promote your self-esteem? How do you
organize your work during the day? What do you do to im-
prove your social relationships? What do you do to miti-
gate MS-induced fatigue?” The participants in the class ex-
changed their answers and views, and those who had a suc-
cessful and positive experience regarding each of the ques-
tions were motivated by the instructor and other partic-
ipants. Patients with MS (outside the study population),
who had succeeded in controlling their illness, were also
asked to attend the class and share their positive experi-
ences. Another strategy to improve self-efficacy involved
teaching self-relaxation techniques to control stress and
providing an opportunity for practicing these techniques.
Subjects who were successful in performing self-relaxation
and meditation techniques were applauded and encour-
aged by other participants (23).

3.7. Data Analysis

In this study, mean, standard deviation, frequency and
frequency percentages were used as the descriptive statis-
tics. The normality of data was assessed by Shapiro-Wilk
test and the results showed the abnormality of all vari-
ables. Therefore, the Generalized Estimating Equations
(GEE) (GEE) test with an exchangeable structured was used
to evaluate the intra- and inter-group effects of repeated
variables at three time points (before, one week and two
months after the intervention) in the intervention and
control groups. Data analysis was performed using SPSS 22
software and a significance level of less than 0.05 was con-
sidered.

4. Results

According to Table 1 and the results of the chi-square
test, the intervention and control groups were homoge-
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Table 1. Outline and and Schedule of Training Sessions

Topic of the Meeting Main Objective Educational Content of
Sessions

Educational Method Educational Media

Learning about MS; sense of
coherence

Learning more about MS;
enhancing the sense of
coherence in patients

- General information MS and
its types

Lecture; group discussion; Q
and A; collaborative learning
technique (send-a-problem);
talking about positive
experiences; practical
exercise

Books; slides; videos; photos;
telegram groups (virtual)

- Types and complications of
the disease

- Defining the sense of
coherence

- Teaching problem-solving
skills based on coping
strategies

- Training self-relaxation
techniques (Benson and
Jacobson)

- Promoting internal
attribution

- Self-confidence boosting
strategies

Resilience Increasing resilience

- Definition of resilience

- Positive thinking training

- Stress management training

- Anger management training

- Coping strategies and
communication skills

- Reiterating the importance
of recalling positive
memories to establish
effective interpersonal
communications

- The importance of forging a
relationship with God and
trusting Him at the time of
adversities

Self-esteem Promoting self-esteem

- Definition of self-esteem

- The importance of mental
health

- Symptoms of impaired
self-esteem and how to
enhance it

- Proper pelvic and bladder
strengthening exercises

- Self-relaxation techniques
and problem-solving
strategies

Nutrition and exercise in
MS

Improving knowledge and
nutrition health of patients
with MS

- The importance of a healthy
diet in MS disease

- The diet-related instructions

- The list of alternative and
recommended diets and
permitted dose of
supplements

- Exercise appropriate for
patients with MS
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neous in terms of demographic variables. The mean age
of the patients in the intervention group was 30.43 ± 3.8
(an age range of 22 - 35 years). The mean age of the patients
in the control group was 30.18 ± 3.88 (an age range of 20 -
35 years). Other demographic information of the patients
with MS in both intervention and control groups are pre-
sented in Table 2.

The results of GEE test showed that there was a signif-
icant difference between mean scores of some subscales
of quality of life in patients with MS before the interven-
tion, including role limitations-physical, role limitation-
emotional, emotional well-being, energy, health percep-
tion, social function, health distress, sexual function, sat-
isfaction with sexual function, and composite summary of
physical health in the intervention and control groups.

The same test, however, demonstrated a significant dif-
ference in mean scores of all 14 subscales of quality of
life including physical function, role limitation-physical,
role limitation-emotional, pain, mental well-being, en-
ergy, health perception, social function, cognitive func-
tion, health distress, sexual function, change in health, sat-
isfaction with sexual function, overall quality of life and
composite summaries of physical and mental health one
week and two months after the intervention in both inter-
vention and control groups (Figure 2, Tables 3 and 4).

The results of the GEE test also indicated a significant
increase in the mean scores of all 14 subscales of quality
of life and two composite summaries of physical and men-
tal health in the intervention group one week and two
months after the intervention compared to the baseline. In
the control group, nonetheless, no significant increase was
observed in mean scores of 14 subscales of quality of life
and composite summaries of physical and mental health
of patients one week and two months after the interven-
tion compared to the baseline.

The results of GEE test revealed that there was a sig-
nificant difference between the intervention and control
groups with respect to the mean score of resilience at the
baseline. In the post-intervention period, the mean score
of resilience reflected a significant difference between the
intervention and control groups, considering the moder-
ating effect before intervention, one week and two months
after the intervention (Table 5).

The mean score of resilience in the intervention group
was 47.15 at pre-intervention, 69.60 at one week after the in-
tervention and 69.58 at two months after the intervention.
The results of the GEE model in the intervention group
suggested that the mean scores of resilience at one week
and two months after the intervention were significantly
higher than the pre-intervention stage (P < 0.05). In the
control group, the mean score of resilience was 42.35 at
pre-intervention,42.93 at one week after the intervention

Table 2. Demographic and Social Characteristics of Patients Under Study in both
Intervention and Control Groupsa

Variables Intervention
Group (N = 40)

Control Group (N
= 40)

P Value

Gender 0.531

Male 5 (12.5) 7 (17.5)

Female 35 (87.5) 33 (82.5 )

Level of
education

0.270

Grade
school

5(12.5) 2 (5.0)

Diploma 14 (35.0) 8 (20.0)

University
degree

21 (52.5) 30 (75.0)

Marital status 0.082

Single 10(25.0) 18 (45.0)

Married 28 (70.0) 22 (55.0)

Widow/divorced
2 (5.0) 0 (0)

Number of
children

0.091

NA 4 (10.0) 4 (10.0)

One 11 (27.5) 13 (32.5)

Two 13 (32.5) 5 (12.5)

Three and
more

12 (30.0) 18 (45.0)

Occupation
status

0.068

Employed 10 (25.0) 7 (17.5)

Unem-
ployed

30 (75.0) 33 (82.5)

Incomes 0.558

< 500,000
T per
month

6 (15.0) 3 (7.5)

500 - 750
thousands
T per
month

5 (12.5) 7 (17.5)

750,000 to
1 million T
per month

8 (20.0) 13 (32.5)

One-two
million T
per month

18 (45.0) 15 (37.5)

> 2 million
T per
month

3 (7.5) 2 (5.0)

aValues are expressed as No (%).

and 42.85 at two months after the intervention, which did
not exhibit a significant increase compared to the baseline
(P > 0.05) (Table 5).
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Table 4. Inter-Group and Intra-Group Comparisons of Mean Scores of Composite Summaries of Physical and Mental Health in the Intervention and Control Groupsa

Variable Assessment Stage Group Values P Valueb P Valuec

Composite summary of physical
health

Pre-intervention
Intervention 51.59 ± 16.31

0.054
-

Control 45.15 ± 13.86 -

One-week after intervention
Intervention 72.33 ± 10.60

< 0.001d
< 0.001d

Control 44.12 ± 13.87 0.014d

Two months after intervention
Intervention 72.99 ± 10.09

< 0.001d
< 0.001d

Control 43.38 ± 13.55 < 0.001d

Composite mental health

Pre-intervention
Intervention 48.46 ± 17.44

0.027d
-

Control 40.26 ± 16.16 -

One-week after intervention
Intervention 75.39 ± 10.78

< 0.001d
< 0.001d

Control 39.63 ± 15.62 0.410

Two months after intervention
Intervention 75.55 ± 10.54

< 0.001d
< 0.001d

Control 38.30 ± 15.36 0.050

aValues are expressed as mean ± SD.
bP value: intra comparison.
cP value: inter comparison.
dP value < 0.05.

Table 5. The Intra-Group and Inter-Group Comparison of Resilience and Sense of Coherence Variables in the Intervention and Control Groupsa

Variable Assessment Level Group Values P Valueb P Valuec

Resilience

Pre-intervention
Intervention 47.15 ± 10.64

0.025d
-

Control 42.35 ± 8.65 -

One week after intervention
Intervention 69.60 ± 6.62

< 0.001d
< 0.001d

Control 42.93 ± 9.19 0.782

Two month after intervention
Intervention 69.58 ± 6.66

< 0.001d
< 0.001d

Control 42.85 ± 9.17 0.788

Sense of coherence

Pre-intervention
Intervention 69.15 ± 9.97

0.180
-

Control 66.63 ± 6.77 -

One week after intervention
Intervention 74.50 ± 3.52

< 0.001d
0.001d

Control 67.20 ± 5.53 0.627

Two month after intervention
Intervention 74.48 ± 3.49

< 0.001d
0.002d

Control 67.25 ± 5.48 0.597

aValues are expressed as mean ± SD.
bP value: intra comparison.
cP value: inter comparison.
dP value < 0.05.
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Figure 2. Comparison of A, overall quality of life; B, QOL-Physical; and C, QOL-Mental variables in the intervention and control groups (P < 0.05).

With regard to the sense of coherence variable, the re-
sults of GEE model for intergroup effects revealed that the
mean score of sense of coherence at one week and two
months after the intervention revealed a significant dif-
ference between the intervention and control groups (P <
0.05) (Table 5).

The mean score of sense of coherence in the interven-
tion group was 69.15 at pre-intervention, 74.50 at one week
after the intervention, and 74.48 at two months after the
intervention. The results of the GEE model for the analysis
of intra-group effects in the intervention group suggested
that the mean score of sense of coherence at one week and
two months after the intervention was significantly higher
than the pre-intervention phase (P < 0.05). In the control
group, however, the mean score of sense of coherence was
66.63 at pre-intervention, 67.20 at one week after the in-
tervention and 67.25 at one month after the intervention,
which did not show a significant increase compared to the
pre-intervention period (P > 0.05) (Figure 3, Table 5).

5. Discussion

The findings of this study reveal that the mean score
of 14 subscales of quality of life and the composite sum-
maries of physical and mental health in the intervention
group increased significantly in the first and second post-
test in comparison to the pre-test. However, this surge was
not observed in the control group in three different test
phases. In this regard, Hamidizadeh et al. (31) conducted
a study to evaluate the effectiveness of self-care program
on physical subscales of quality of life in patients with MS
based on Orem’s model. The results illustrated an improve-
ment in physical subscales of quality of life in the inter-
vention group after four months of intervention, which
was significantly different from the control group (31). Al-
imohamadi et al. (32) undertook a study to evaluate the
impact of self-care training on quality of life in patients
with MS. The results of their study documented a signifi-
cant growth in the mean score of quality of life in physical,
psychological and social function and the general health
domains as a result of educational interventions and self-
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Figure 3. A, Comparison of sense of coherence; and B, Resilience variables in the intervention and control groups (P < 0.05).

care interventions (32). Another study by Fayand et al. (33)
on the effect of resilience model on improving the quality
of life of patients with MS demonstrated a substantial dif-
ference between the mean scores of quality of life in inter-
vention and control groups at the post-intervention phase.
Resilience intervention led to the improvement of qual-
ity of life parameters in the intervention group. Also, the
results of follow-up after 3 months suggested that the re-
silience model had a lasting effect on patients’ quality of
life (33). In the study of Sahebalzamani et al. (34) on the
impact of self-care training program on the quality of life
in patients with MS, the results suggested that the mean
scores of patients’ quality of life in physical health, men-
tal health, pain, fatigue, health perception, sexual activity
and overall quality of life had improved significantly af-
ter the educational intervention compared to the baseline.
Khodaveisi et al. (35) in their study, on the impact of us-
ing Orem’s self-care model on physical dimensions of qual-
ity of life in patients with MS, found that the mean qual-
ity of life in subscales of role limitation, physical health,
energy, health perception sexual function, social function,
sexual satisfaction, pain, health distress and quality of life
in physical subscales had significantly improved in the in-
tervention group compared to the control group. How-
ever, no substantial enhancement was observed in the con-
trol group (35). In keeping with our results, the study of
Petajan et al. (36) on the impact of aerobic exercise on pa-
tients’ fitness and quality of life patients with MS exhibited
the effectiveness of this intervention on improving the role
of patients. O’Hara et al. (37) also evaluated the efficacy of
a professional self-care program in patients with MS. Their
results, in agreement with our findings, depicted a signif-
icant improvement in quality of life scores in the mental
health dimension and the independence of patients in the
intervention group.

Findings of the present study demonstrate that self-
care activities could be performed by patients with MS so
that proper training and execution of these self-care pro-
grams could significantly improve the mean score of qual-
ity of life in patients with MS. If the self-care program
is sustained in keeping with patients’ self-care demands
and level of understanding, it can generate promising out-
comes that help promote their health status. Thus, self-
care educational interventions that motivate patients and
consider their role in self-care can improve all subscales of
quality of life in these patients.

The findings also reveal substantial growth in the
mean score of resilience in the intervention group after the
first and second post-tests. However, the mean score of re-
silience in the control group did not change dramatically
in three test stages. Therefore, it can be concluded that edu-
cational intervention based on health-promoting self-care
behaviors model has been effective in reinforcing the re-
silience of patients with MS. In this regard, Rahimi et al.’s
(38) study on the efficacy of positive psychology interven-
tions on the resilience of female patients with MS showed
that educational interventions considerably increased the
mean score of resilience in subjects. In research on the ef-
ficacy of social support and self-regulation on resilience of
patients with breast cancer, Wills et al. (39) reported that
social support and self-regulation fostered resilience in pa-
tients with Cancer. Taghizadeh and Miralahi (40) studied
the usefulness of group spirituality therapy on resilience
in women with MS, revealing that this type of therapy was
highly effective in nurturing resilience of women with MS.
In another study by Kaboudi et al. (41) on the effect of
stress management skills training on the resilience and
perceived stress of MS women, the results showed the ef-
fectiveness of educational intervention on improving re-
silience and decreasing stress score in the intervention
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group. Also, Norte et al. (42) reported that educational in-
terventions of cognitive-behavioral therapy cultivated re-
silience in patients with MS.

Improved resilience in patients with MS as a source of
intrinsic resistance mitigates the adverse effects of emo-
tion and improves quality of life. In fact, people with high
levels of resilience exhibit more flexible behaviors in stress-
ful situations. These flexible behaviors enhance problem-
solving skills and provide greater insights into situations.

In summary, the findings of this study revealed a sig-
nificant increase in the mean score of sense of coherence
in the intervention group in the first and second post-test
compared to the pre-test. However, the mean score of
sense of coherence in the control group did not change
significantly in the three phases of the test. In this con-
text, the study of Mirhashemi and Najafi (43) on the ef-
fect of solution-based therapy on resilience and sense of
coherence in patients with MS demonstrated substantial
growth in the mean score of resilience and sense of co-
herence in post-test compared to the pre-test. In another
study by Rezapour and Nasouhi (44) on the effect of a com-
bined hope therapy and Adler’s lifestyle therapy on the
sense of coherence and self-efficacy in physically disabled
women, the results of the first post-test indicated an im-
proved sense of coherence and self-efficacy in patients af-
ter the treatment. Improvements made during the treat-
ment period were observed at one-month follow-up, indi-
cating the sustained effect of the intervention. In a study
by Salmabadi et al. (45), on the impact of life review train-
ing on life satisfaction and sense of coherence in middle-
aged and elderly women, the results showed that train-
ing sessions raised the mean score of life satisfaction and
sense of coherence in the elderly group. Research has docu-
mented the crucial role of the sense of coherence in adopt-
ing a healthy lifestyle and self-promoting health behaviors
in chronic patients. Thus, by enhancing the sense of coher-
ence in patients with MS, they can be encouraged to adopt
a meaningful view of life and remain hopeful about the fu-
ture (18).

The strongest and most important novelties of the
present research are as follows: this study is the first trial
to improve the quality of life, resilience, and sense of co-
herence of patients with MS using a holistic model called:
health-promoting self-care behaviors system model. This
model addresses all aspects of self-care (physical, mental
and social). In this study, we used several educational me-
dia as well as a participatory learning technique called
Send-a-problem in behavior change intervention.

One of the limitations of this study is individual dif-
ferences among subjects, which is beyond the control of
the researchers. The lack of long-term follow-ups to assess
the effect of long-term educational interventions, as well

as intensive training sessions due to time constraints, are
other limitations of this study. Other weak points of the
study include the possibility of receiving additional infor-
mation from patients from other sources such as mass me-
dia, the internet, books, their physician, family, and friends
that were beyond the control of the researchers.

5.1. Conclusions

The results of this study revealed that self-care training
(physical, mental, social, and spiritual training) based on
the health-promoting self-care behaviors model improves
the quality of life, resilience, and sense of coherence in pa-
tients with MS. Therefore, it is recommended to design and
implement more extensive and long-term educational in-
terventions based on the above model in all patients with
MS.
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Table 3. Inter-Group and Intra-Group Comparisons of the Mean Scores of 14 Subscales of Quality of Life in the Intervention and Control Groupsa

Variable Assessment Stage Group Variable P Valueb P Valuec

Physical function

Pre-intervention
Intervention 53.63 ± 20.16

0.032d
-

Control 44.63 ± 17.74 -

One week after intervention
Intervention 69.88 ± 13.80

< 0.001d
< 0.001d

Control 42.38 ± 17.61 0.003d

Two months after intervention
Intervention 69.75 ± 13.77

< 0.001d
< 0.001d

Control 41.62 ± 17.30 0.001d

Role limitation-physical

Pre-intervention
Intervention 25.63 ± 32.27

0.700
-

Control 23.13 ± 26.18 -

One week after intervention
Intervention 80.00 ± 17.17

< 0.001d
< 0.001d

Control 23.12 ± 27.96 > 0.999d

Two months after intervention
Intervention 80.21 ± 17.14

< 0.001d
< 0.001d

Control 22.50 ± 27.03 0.781

Role limitation-emotional

Pre-intervention
Intervention 34.17 ± 37.35

0.535
-

Control 29.17 ± 35.56 -

One week after intervention
Intervention 85.00 ± 19.90

< 0.001d
< 0.001d

Control 27.50 ± 33.66 0.525

Two months after intervention
Intervention 85.61 ± 19.74

< 0.001d
< 0.001d

Control 22.50 ± 32.37 0.062

Pain

Pre-intervention
Intervention 63.92 ± 17.86

0.019
-

Control 55.04 ± 16.42 -

One week after intervention
Intervention 76.79 ± 15.56

< 0.001
< 0.001

Control 54.21 ± 16.13 0.070

Two months after intervention
Intervention 80.00 ± 13.40

< 0.001
< 0.001

Control 53.42 ± 15.85 0.117

Mental well-being

Pre-intervention
Intervention 44.90 ± 18.58

0.112
-

Control 39.00 ± 14.85 -

One week after intervention
Intervention 67.60 ± 13.67

< 0.001d
< 0.001d

Control 38.90 ± 14.38 0.827

Two months after intervention
Intervention 67.51 ± 13.63

< 0.001d
< 0.001d

Control 38.50 ± 14.20 0.311

Energy

Pre-intervention
Intervention 43.40 ± 17.88

0.158
-

Control 38.40 ± 14.00 -

One week after intervention
Intervention 63.20 ± 12.88

< 0.001d
< 0.001d

Control 38.10 ± 14.35 0.547

Two months after intervention
Intervention 63.90 ± 12.14

< 0.001d
< 0.001d

Control 37.20 ± 13.83 0.022

Health perception

Pre-intervention
Intervention 44.63 ± 15.00

0.074
-

Control 38.88 ± 14.12 -

One week after intervention
Intervention 59.62 ± 12.27

< 0.001d
< 0.001d

Control 37.12 ± 11.87 0.041d

Two months after intervention
Intervention 59.71 ± 12.32

< 0.001d
< 0.001d

Control 35.88 ± 11.32 0.001d

Social function

Pre-intervention
Intervention 61.25 ± 16.18

0.050
-

Control 54.79 ± 13.06 -

One week after intervention
Intervention 72.08 ± 14.19

< 0.001d
< 0.001d

Control 53.12 ± 15.52 0.035d

Two months after intervention
Intervention 74.17 ± 13.45

< 0.001d
< 0.001d
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Control 52.71 ± 14.79 0.011d

Cognitive function

Pre-intervention
Intervention 60.88 ± 20.69

008/0d
-

Control 50.50 ± 14.40 -

One week after intervention
Intervention 82.50 ± 12.14

< 0.001d
< 0.001d

Control 51.12 ± 14.07 0.364

Two months after intervention
Intervention 82.75 ± 12.11

< 0.001d
< 0.001d

Control 51.05 ± 14.09 0.367

Health distress

Pre-intervention
Intervention 57.63 ± 22.76

0.063
-

Control 48.75 ± 20.50 -

One week after intervention
Intervention 81.62 ± 12.06

< 0.001d
< 0.001d

Control 48.50 ± 20.73 0.694

Two months after intervention
Intervention 81.67 ± 12.01

< 0.001d
< 0.001d

Control 47.75 ± 20.60 0.133

Sexual function

Pre-intervention
Intervention 75.44 ± 20.59

0.334
-

Control 71.60 ± 19.10 -

One week after intervention
Intervention 88.13 ± 13.59

< 0.001d
< 0.001d

Control 69.81 ± 20.99 0.872

Two months after intervention
Intervention 88.10 ± 13.61

< 0.001d
< 0.001d

Control 69.20 ± 21.01 0.881

Changes in health

Pre-intervention
Intervention 56.25 ± 19.41

0.029d
-

Control 47.50 ± 16.79 -

One week after intervention
Intervention 68.75 ± 13.58

< 0.001d
< 0.001d

Control 47.10 ± 16.90 > 0.999

Two months after intervention
Intervention 67.50 ± 14.10

< 0.001d
< 0.001d

Control 46.88 ± 17.16 0.654

Satisfaction with sexual function

Pre-intervention
Intervention 50.63 ± 29.68

0.654
-

Control 48.13 ± 19.93 -

One week after intervention
Intervention 73.12 ± 19.10

< 0.001d
< 0.001d

Control 45.00 ± 22.07 0.050

Two months after intervention
Intervention 72.09 ± 19.60

< 0.001d
< 0.001d

Control 45.62 ± 21.84 0.147

Overall quality of life

Pre-intervention
Intervention 55.79 ± 14.27

< 0.001d
-

Control 41.96 ± 13.40 -

One week after intervention
Intervention 64.34 ± 12.70

< 0.001d
< 0.001d

Control 40.50 ± 14.31 0.004d

Two months after intervention
Intervention 65.05 ± 11.74

< 0.001d
< 0.001d

Control 41.00 ± 14.16 0.228

aValues are expressed as mean ± SD.
bP value: intra comparison.
cP value: inter comparison.
dP value < 0.05.
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