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Abstract

Background: Many patients with multiple sclerosis (MS) have a type of sleep disorder.
Objectives: The current study aimed to investigate the effect of implementing a program based on the Orem self-care model on
sleep quality of patients with MS.
Patients and Methods: Seventy eight patients referred to the multiple sclerosis association of Zahedan city, Iran, enrolled in the
current randomized controlled trial conducted in 2015. The demographics form and Pittsburgh sleep quality index were completed
by the patients. The selected patients were then randomly allocated into intervention and control groups (n = 39 for each group). An
instructional program consisted of nine, 45 minutes sessions was performed in the intervention group. Afterwards, a three-month
follow-up was performed after intervention. When the follow-up ended, the two groups completed the Pittsburgh sleep quality
index again. Descriptive statistical tests, independent t-test, Chi-square test and paired t-test were used to analyze the data.
Results: Before the intervention, there was no significant difference between the two groups with regard to mean scores of sleep
quality (P = 0.22). Both groups reported a significant improvement in sleep quality three months after intervention (P < 0.05).
However, mean score changes of sleep quality before and three months after the intervention were significantly higher in the in-
tervention group than the control group (P = 0.004), indicating a greater sleep quality improvement in the intervention than the
control group.
Conclusions: The Orem-based self-care model program can be a useful tool to improve sleep quality of patients with MS. Future
studies can be directed to investigate the effects of such interventions on other common problems of patients.
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1. Background

As the most common chronic disabling disease of the
central nervous system among young adults, multiple scle-
rosis (MS) is characterized by inflammatory demyelination
of the central nervous system (1, 2). Approximately, over 2.5
million people are affected by this disease worldwide. It is
more prevalence in females than males (3-5).

There is a wide variation in the prevalence of MS in dif-
ferent geographic regions in Iran. In a systematic review
conducted in 2013, researchers found that its total preva-
lence ranged from 5.3 to 74.28 per 100,000 people in Iran
(6).

Although the MS course and severity among patients
is not similar, it can lead to debilitating symptoms and
a number of complications such as neurological disabil-
ity (7). Visual disturbances, pain, paresthesia, ataxia and

bladder (urinary sphincter) disturbances are among clin-
ical findings which threaten the independence and abil-
ity of the patient for effective participation in family and
social activities (8, 9). Moreover, sleep disorders are also
common in patients with MS although they are often over-
looked (10).

Research indicates that over half of the people diag-
nosed with MS have sleep disorders (11). An Iran-based
study on sleep disorders of the people diagnosed with MS
reported that over 87% of the subjects experienced a type
of sleep disorder. Their most frequent problems included
sleep-maintenance and sleep-onset insomnia (12). Sleep-
related breathing disorder and restless leg syndrome are
also among the most common sleep disorders experienced
by patients with MS (10). Risk of developing conditions
such as heart disease, obesity and diabetes can increase in
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patients with a sleep disturbance. These conditions have a
profound impact on long-term health (13, 14).

The exact causes of poor sleep quality in patients with
MS are not determined. However, factors such as anxiety,
pain, depression, fatigue and adverse effects arising from
immunotherapy and symptomatic medications are pro-
posed as possible causes (15-17). Therefore, it seems that
strategies designed to control each of these factors in turn
can improve quality of sleep in patients with MS.

Previous studies showed that applying self-care pro-
grams can result in decreased fatigue, pain, depression
and improved mental health (18, 19). Many of the side ef-
fects of drugs for MS can be managed with approaches
such as lifestyle changes and minimal additional pharma-
cotherapies (20).

Therefore, it can be expected that using self-care model
for patients with MS will be associated with an improve-
ment in sleep quality.

A well-known model in nursing to help improve pa-
tients’ self-care ability is the Orem self-care model (21).

Several studies show the effectiveness of this model on
health outcomes such as enhanced physical and mental
quality of life and decreased fatigue in patients with MS (3,
8, 22).

2. Objectives

The current study aimed to investigate the effect of ap-
plying the Orem self-care model on sleep quality among
patients with MS.

3. Patients and Methods

3.1. Participants

In this randomized controlled trial, the population in-
cluded all patients diagnosed with MS registered in the MS
association in Zahedan, Iran, from 2014 to 2015. In this as-
sociation, about 350 patients with MS are registered. Build-
ing on previous research (23) and considering the 15% attri-
tion rate, the sample size was calculated as 44 subjects per
group, a total of 88 for both groups (control and interven-
tion). The subjects were selected using convenience sam-
pling method with respect to inclusion and exclusion cri-
teria.

The inclusion criteria were lack of: a) wheelchair de-
pendence, b) acute phase of the disease, c) addiction to
drugs, d) hearing and speech impairment and e) constant
use of drugs influencing sleep, as well as having literacy,
age between 20 - 50 years, acute or chronic disorders such
as severe depression and finally, obtaining a total Pitts-
burgh sleep quality index (PSQI) score of 5 or above.

Exclusion criteria included development of serious
physical and psychological problems and failure to attend
at least two intervention sessions. Afterwards, the selected
subjects were randomly allocated to either the interven-
tion or the control group.

It is noteworthy that five subjects in the intervention
group were excluded because they failed to attend in more
than two sessions. Similarly, five patients failed to com-
plete the questionnaires. Therefore, the final statistical
analysis was performed on 78 patients.

3.2. Measurements

The data were collected using demographics form, a
need assessment form, self-report checklists and PSQI.

The demographics form collected information such as
age, gender, education level, marital status and length of
disease duration.

The needs assessment form was designed to evaluate
patients’ common problems and included items such as
ataxia, muscular spasm, fatigue, constipation, fecal and
urinary incontinence, muscular weakness and memory
problem. In addition, a blank space was provided to write
other possible problems. These forms were merely used to
select issues presented in the instructional sessions.

The subjects expressed whether they had either of the
above-mentioned problems.

This needs assessment form was developed based on
the literature on MS. It was subsequently approved by six
faculty members from the nursing and midwifery college
at Birjand University of Medical Sciences.

The self-report checklists were given to the patients af-
ter the last instructional session. The subjects were asked
to review the checklists on a daily basis and mark each self-
care activity which they followed. Checklists were the same
for all patients. The checklists were reviewed and marked
by the subjects during the three months following the in-
tervention.

Sleep quality was measured using PSQI (24). This
self-rated index includes 19 self-rated questions compris-
ing seven equally weighted components: subjective sleep
quality, sleep latency, sleep duration, habitual sleep effi-
ciency, sleep disturbances, use of sleeping medications
and daytime dysfunction, each of which ranges 0-3 points.
In all cases, a score of 0 indicates no difficulty, while a
score of 3 indicates severe difficulty. The seven component
scores are added to yield one global sleep quality index
score ranging from 0 to 21 where greater scores indicate
poorer sleep quality. The reliability and validity of the Per-
sian version of PSQI have been well established (25). In the
present study, Cronbach’s alpha for total score of PSQI was
found to be 0.78.
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3.3. Intervention

On the basis of inclusion criteria, the potential sub-
jects of the MS association were selected. The purpose
and procedures of the study were explained to them and
upon their agreement they signed an informed written
consent prior to conducting the study. The demographic
form and PSQI were completed by the subjects. Afterwards,
they were randomly allocated into intervention and con-
trol groups. Then the intervention group completed the
need assessment form.

The Orem self-care deficit theory as one of the theories
of Orem model acted as a guiding framework for the inter-
vention. Based on the needs assessment form, an instruc-
tional program was designed and offered merely for the in-
tervention group subjects and a family member of theirs.
This program represented an educative-supportive nurs-
ing system designed to improve self-care abilities and self-
care practices. The program consisted of nine 45 minutes
sessions offered twice a week by the author. In addition to
lecture, group discussion together with role play was used
in the instructional sessions to promote subjects’ active in-
volvement.

Topic of the sessions included basic information about
MS, its symptoms and complications, common MS medi-
cations, major sleep disorders, identification and control
of factors that reduce sleep quality (e.g. curtailing daytime
napping and decreasing time spent in bed), strategies to
manage emotional and psychological symptoms (e.g. re-
laxation exercises for 10 - 20 minutes, spending at least 30
minutes with friends or family members discussing feel-
ings and concerns about living with MS) and the ways
to reduce or prevent physical MS symptoms including fa-
tigue (e.g. having alternate periods of rest during physical
activity, stopping exercise or activity just before fatigue),
muscle spasticity, immobility, weakness, and ataxia (e.g.
power exercise, strengthening exercise and balance exer-
cise), urinary incontinence (e.g. performing timed void-
ing, decreasing fluid intake about 2 - 3 hours before go-
ing to bed and decreasing consuming the caffeinated prod-
ucts and spicy foods), and constipation and bowel inconti-
nence (e.g. abdominal massage, establishing a regular toi-
leting habit and taking a meal or tea 30 minutes before the
specified time to stimulate gastrocolic reflex, consuming
high fiber diets and drinking at least 2 - 3 liters of drinks
per day). The prepared content was confirmed by two neu-
rologists.

In the last session, the contents presented in previous
sessions were reviewed and the subjects’ questions and
ambiguities were addressed. The subjects in the interven-
tion group were followed up for three months after the in-
tervention for guidance, helping, and support by the au-
thor. They completed the self-report checklists on a daily

basis during the follow-up period. Every week, subjects in
the intervention group reported completed checklists to
the author via phone calls. Furthermore, the author at-
tended the MS association once a week where she guided
and helped the subjects. The control group received the
routine care. After three months from the intervention,
both groups completed the PSQI.

3.4. Ethical Considerations

The proposal of this study was approved by research
and ethical committees of Birjand University of Medical
Sciences. The potential participants were informed of the
purpose of the study and assured of confidentiality. The
subjects were recruited only if they agreed and signed a
written informed consent form. They were also informed
that they may withdraw from the research project at any
phase. At the end of the study period, the content of the
instructional sessions presented to the intervention group
were prepared in the form of pamphlets and given to the
control group members.

3.5. Statistical Analysis

Data analysis was carried out using SPSS version 16. In-
dependent t-test was used to compare the mean scores of
sleep quality between the two groups before and after the
intervention. The same test was used to compare the mean
score changes of sleep quality after the intervention be-
tween the two groups. Chi-square test was used to deter-
mine whether there was a significant difference between
the groups in terms of categorical variables such as mari-
tal status, level of education and age. Sleep quality mean
scores before and after the intervention were compared in
each group using paired t-test. The significance level was
set at P < 0.05.

4. Results

The age means in the intervention and control groups
were 34.1 ± 8.2 and 35.6 ± 8.4 years, respectively. The inde-
pendent t-test indicated that there was no significant dif-
ference between the two groups in terms of age (P = 0.43).
The mean lengths of disease duration were 5.72± 4.92 and
4.81± 3.58 years in the intervention and control groups re-
spectively, but the difference was not significant (P = 0.35).

The other demographic data are presented in Table 1.
According to this table, there was no significant difference
between the two groups concerning gender, age, level of
education and marital status.

As displayed in Table 2, sleep quality mean scores of the
two groups were not different before the intervention (P =
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Table 1. Demographic Characteristics of Subjects (N = 78)a

Variable Group P Value

Intervention Control

Gender 0.5

Male 13 (33.3) 14 (35.9)

Female 26 (66.7) 25 (64.1)

Level of education 0.53

Elementary 8 (20.5) 7 (17.9)

Secondary 35.9 (33.3) 11 (28.2)

Associate or above 17 (43.6) 53 (8)

Marital status 0.41

Single 12 (30.8) 10 (25.6)

Married 27 (69.2) 29 (74.4)

Age, y 0.77

20 - 30 16 (41) 11 (28.2)

31 - 40 12 (30.8) 12 (30.8)

41 - 50 11 (28.2) 16 (41)

aValues are expressed as No. (%).

0.22). Similarly, the difference was not significant after the
intervention (P = 0.76).

The paired t-test showed that sleep quality mean score
of the intervention group decreased significantly after the
intervention (P = 0.001). In other words, the subjects’ sleep
quality significantly improved after the intervention.

The paired t-test indicated that sleep quality in the con-
trol group also improved after three months from the in-
tervention (Table 2). The independent t-test showed no
significant difference between the two groups in terms of
sleep quality mean score before and three months after the
intervention (Table 2).

However, the independent t-test indicated a significant
difference between the two groups in terms of sleep qual-
ity mean score changes before and three months after the
intervention (P = 0.002) (Table 2).

5. Discussion

Poor sleep is among the frequent complaints of pa-
tients with MS and has the potential to negatively impact
the overall health and quality of life in the patients (16, 26).
Therefore, finding strategies to improve sleep quality is a
pivotal element that should not be overlooked in nursing
care of these patients. The present study was conducted to
evaluate the effect of a program based on the Orem self-
care model on sleep quality among patients with MS. Sta-
tistical analysis showed no significant difference between

the sleep quality mean scores of the control and interven-
tion groups before the intervention. Therefore, the groups
were homogeneous and comparable in terms of baseline
characteristics. Three months after the intervention, the
subjects in the intervention group reported a significant
improvement in sleep quality. Interestingly, sleep quality
was also significantly enhanced among the control group
patients. This can be partly attributed to programs and ser-
vices provided for patients by MS association in Zahedan.
Thus, in order to evaluate the effect of the applied program
on the intervention group, the differences of sleep qual-
ity mean scores between the groups were compared before
and after intervention.

A significant difference was observed between the two
groups in terms of the difference of sleep quality mean
scores before and three months after the intervention. Re-
garding this finding, it can be said that the program imple-
mented in the current study was successful in improving
the patients’ sleep quality. This finding can be explained
from a variety of perspectives. First, the sleep quality im-
provement in the intervention group can be attributed
to some components of the implemented program in the
study. Relaxation techniques were among the pivotal self-
care practices in the present study. Previous research has
linked self-relaxation training with improved sleep quality
(27).

Second, effective management of MS common symp-
toms (e.g. pain, spasticity and neurogenic bladder) and
psychological impacts have the potential to enhance sleep
quality (19, 28, 29). Emotional well-being and life satisfac-
tion in patients with MS were improved using the Orem
self-care model (19). On the other hand, urinary tract symp-
tom and muscle weakness and spasm were among the is-
sues included in the instructional sessions in the current
study. Hence, improvement of subjects’ sleep quality in
the current study can be partly attributed to possible posi-
tive influence of the intervention on the above-mentioned
factors.

Third, and more directly, subjects’ enhanced sleep
quality could have resulted from sleep-specific aspects of
the allied program. This part of the program highlighted
sleep disturbances as one of the common symptoms of MS
and provided several tips to help subjects to enhance their
self-care ability.

No study was found to have applied the Orem self-care
model on sleep quality. However, a recent study revealed
that chronic disease self-management program (CDSMP)
can improve sleep over a six-month period. This program is
designed to empower patients with chronic conditions to
deal with related symptoms such as pain, sleep problems
and fatigue. CDSMP includes 150 minutes sessions (30).

Another study which was similar to the present study
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Table 2. Comparison of Sleep Quality Mean Scores Changes in the Control and Intervention Groupsa

Sleep Quality Intervention Paired T-Test Result Difference

Before After

Control group 11.25 ± 3.63 10.1 ± 4.59 P = 0.001 - 0.78 ± 0.23

Intervention group 12.58 ± 5.77 10.38 ± 3.7 P < 0.001 - 2.48 ± 3.06

Independent t-test result P = 0.22 P = 0.76 - P = 0.004

aValues are expressed as mean ± SD.

in terms of having a one-month follow-up period after the
intervention, application of the continuous care model
(CCM) containing four stages (orientation, sensitization,
control and evaluation) significantly enhanced sleep qual-
ity in patients undergoing hemodialysis (31).

Review of literature shows that most studies con-
ducted on the quality of sleep in patients with MS are de-
scriptive rather than interventional. There is a scarcity
of studies on specific strategies that may be effective
in enhancing sleep quality in patients with MS. Non-
pharmacological interventions with a reasonable cost and
effectiveness are needed to raise sleep quality of patients
with MS.

To the authors’ best knowledge, the current study was
the first to investigate the effect of a program based on
the Orem self-care model on sleep quality of patients with
MS. Nevertheless, there were some limitations that should
be acknowledged. Using self-report to assess sleep quality
may have resulted in recall bias. Also, the subjects’ qual-
ity of sleep was reassessed only three months after the in-
tervention. Future studies can be directed to assess longer-
term effects of similar interventions. Moreover, it can be
recommended to investigate the effects of programs de-
vised on the basis of the Orem self-care model on other
common problems of patients or the influencing factors
on the course of MS.

5.1. Conclusion

The Orem model-based self-care program imple-
mented in the current study as a simple and cost-effective
approach, along with the routine nursing care, can be
used to improve the sleep quality in patients with MS.
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