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ABSTRACT

الأهداف: لتحديد ما إذا كانت هناك علاقة بين الإجهاد الحاد وبين 
ظهور مرض أو انتكاسات التصلب المتعدد واكتشاف كيف يمكن أن 

تؤثر أنواع مختلفة من الضغوطات الحادة على المرض.

الطريقة: هذه الدراسة تمت في سبتمبر 2017م ويونيو 2018م والتي 
تتضمن ثلاث من أكبر المناطق في المملكة العربية السعودية: المنطقة 
الشرقية من مستشفى الملك فهد الجامعي في الخبر. المنطقة الوسطى 
الغربية من جمعية أرفى للتصلب العصبي المتعدد. دراسة  والمنطقة 
استبيان  باستخدام  تطبيقها  تم  بالمشاهدة  متعلقة  وصفية  عرضية 

شخصي. 

النتائج:  من 400 مريض تم اجابة 370 منهم، النساء أكثر من الرجال. 
2018 نصف المرضى ذكروا ان المشاكل الأسرية ليس لها تأثير على 
حدوث المرض أو حدوث الانتكاسات. الأغلب من المرضى ذكروا أن 
الانتكاسات.  أثرت في تكرار  الحياة الاجتماعية  العمل وضغوطات 
الطقس  ولكن  المرض  على  تأثير  هناك  ليس  أنه  أظهر  البارد  الطقس 
التفكير  الانتكاسات.  حدوث  عدد  من  زاد  البدني  والنشاط  الحار 
النوم  وقلة  المزاج  تقلب  ومشاكلها،  الحياة  ضغوطات  في  المستمر 
الاخرى،  الجهة  من  الانتكاسات.  وتكرار  شدة  في  تأثيرا  أظهرت 

المشاكل المادية أظهرت أنه ليس هناك تأثير على المرض.

الختامة:  في الختام، نتائجنا الوبائية والإحصائية هي وفقا للبيانات 
الموجودة. هذه الدراسة تشير أنه هناك علاقة موجودة بين الجهد الحاد 
المتعدد ولكن ليس في حدوث  العصبي  التصلب  والانتكاسات في 

المرض نفسه.

Objectives: To determine if there is a relationship 
between acute stress and either the onset or relapse of 
multiple sclerosis (MS) and to discover how different 
types of acute stressors may be involved. 

Methods:  This study was carried out in Saudi Arabia 
between September 2017 and June 2018 and involved 
King Fahad University Hospital in Eastern province, Arfa 
Multiple Sclerosis Society in the Central and Western 
province of Saudi Arabia. A cross-sectional descriptive 

study was performed using an Arabic self-constructed 
questionnaire consisted of 4 sections: 1) demographic 
data and time of diagnosis; 2) emotional/psychological 
stressors; 3) environmental/physical stressors; and 4) 4 
specific stressors measuring their effect on the severity 
and recurrence of attacks. 

Results: A total of 370 patients participated in the study. 
Almost half of patients reported no effect of family 
problems on their disease, whereas the other reported 
that family problems have an impact on the onset or 
relapse of the disease. Majority of patients reported that 
work and social life stressors affect the recurrence of 
attacks. Cold weather showed no effect on MS; however, 
hot weather and physical activity increased the number 
of attacks. Continuous thinking about social stress and 
problems, mood swings, and sleep deprivation showed 
an impact on the severity and recurrence of attacks. 
Financial problems showed no effect. 

Conclusion: Study indicates that an association exists 
between acute stress and relapse in MS but not the 
disease onset.
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Multiple sclerosis (MS) is a chronic, progressive, 
auto-immune disease that affects the central 

nervous system (CNS) with an unknown exact cause. It 
is one of the most common demyelinating diseases and 
the most common cause of disability in young adults.1 

Clinical manifestations differ from one person to the 
other with complexity and variability of the symptoms. 
The prevalence of MS is high in North America and 
Europe (>100/100,000 population) compared to the 
prevalence in the Arabian Gulf Region (31-55/per 
100,000 population) and Saudi Arabia (25/100,000 
population) with an increase in the incidence in the 
last few years.2 Several factors can play a role in the 
pathogenesis of MS disease such as infection with Epstein-
-Barr virus (EBV), smoking, vitamin D deficiency, and 
a high salt diet, whereas stress and traumatic events have 
not been identified as risk factors for the disease onset 
or exacerbations. However, one study showed managing 
emotional stress reduced the development of new brain 
lesions in a sample of MS patients.3 Stress affects the 
corticotrophin-releasing hormone (CRH) that acts 
on the adrenal glands to produce cortisol. Too much 
cortisol decreases immunity, but the exact mechanism 
and effect of stress on autoimmune diseases is unclear. 
Stress can be emotional, physical, or environmental, 
and based on its duration it can be acute or chronic. 
Acute stress is a short-term type of stress resulting from 
specific events or situations that have a major impact 
on the person, whereas chronic stress is a long-term 
type of stress resulting from repeated exposure that 
ends up usually with adaption.4 Studies have shown 
that disease-related chronic stressors do not increase the 
possibility of attacks in MS patients compared to acute 
stressors, which can create more pressure and have a 
greater impact.5 We aimed in this research to study the 
association between different types of acute stress and 
the onset of MS disease, as well as the effect of acute 
stress on relapses in a sample of MS patients in Saudi 
Arabia. This study is considered to be one of the few 
studies in the Arabian Gulf countries and worldwide 
that can help us to identify if an association exists, 
which might be useful in treating and managing MS 
patients in the future.  

The aim of this study was to determine if there is a 
relationship between acute stress and either the onset or 
relapse of MS. The study also sought to discover how 
different types of acute stressors may be involved.

Methods. This study was carried out in Saudi Arabia 
in September 2017 and was approved by the Institutional 
Review Board (IRB) which follow the principles of 
Helsinki Declaration in Imam Abdulrahman bin 
Faisal University (IAFU), Al Khobar, Saudi Arabia. 
Study participants were patients from the outpatient 
neurology clinic and diagnosed with MS based on 2010 
McDonald criteria.6 The sample size was 370 patients 
calculated based on the prevalence and the confidence 
interval of 95% and collected randomly. Their  age was 
between 15 to 50 years old,  all met the inclusion criteria 
no patients were excluded. Approximately 100-150 
patients were selected from the 3 biggest regions in 
Saudi Arabia: King Fahd University Hospital (KFHU) 
in the Eastern province and Arfa Multiple Sclerosis 
Society in the Central and Western province.  

This cross-sectional descriptive observational study 
was carried out using an Arabic self-constructed 
questionnaire. Initially, a pilot study was carried out 
with a small sample to test and measure the strength of 
the questionnaire. Cronbach’s alpha values were used to 
determine the internal reliability of the instrument, the 
reliability of the measure was 0.73 that is significant. 

Inclusion criteria were diagnosis of MS based on 
2010 McDonald criteria with unspecified type of MS; 
age not less than 15 and not more than 50; all MS 
patients who are diagnosed and treated in Saudi Arabia 
regardless of their nationality.  Exclusion criteria were 
not meeting the criteria for MS; any patient less than 
15 years old or above 50 years old and patients who are 
not treated in any center in Saudi Arabia.

In order for a patient to be defined as having an MS 
relapse, he/she had to meet the following criteria: focal 
neurological disturbance affecting white matter tracts 
lasting more than 24 hours; 30 days of clinical stability 
prior to the onset of the neurological disturbance; 
absence of fever and/or infection and no alternative 
explanation for the patient’s symptoms.

The questionnaire was administered to patients 
in an interview style after obtaining verbal informed 
consent. All the information was kept confidential. The 
questionnaire consists of 4 main sections each related 
to the research objectives. The first section consists 
of questions concerning demographic characteristics 
(age, gender, marital status, academic level, and career) 
and time of diagnosis. The second section consists of 
questions about emotional/psychological stressors such 
as family problems or death of relatives, workload, and 
social life events. The third section consists of questions 
about environmental/physical stressors such as hot/cold 
weather and physical activity. For the second and third 
sections there are 4 response options: effect on the onset 
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of MS, effect on the recurrence of attacks, effect on both 
recurrence and onset, and no effect at all. The fourth 
section consists of 4 specific stressors measuring the 
effect on disease severity and its recurrence, which are 
financial problems, sleep deprivation, mood swings, and 
over thinking; all having the yes/no response option. All 
the answers were subjective.

Statistical analysis. The data was collected and 
analyzed by using the Statistical Package for Social 
Sciences (SPSS) version 23 (Armonk, NY: IBM 
Corp.). Descriptive analysis of the sociodemographic 
characteristics of the participants are presented 
in a table. Data were analyzed descriptively using 
simple statistical ratios consisting of means, standard 
deviations, directions based on Likert-scale, counts, and 
percentages. Multinomial logistic model, binary logistic 
model, Spearman’s rank, and coefficient correlation were 
used to test the statistical correlation between questions. 
A p-value below 0.05 was considered statistically 
significant. Table 1 presents values for the 4-point and 
2-point Likert-scale for the questions in sections 2 & 3 
and questions in section 4, respectively.

Results. Section 1.  A total of 370 out of 400 
MS patients responded where 30 patients refused to 
participate. One hundred and forty-eight from western 
province, 120 from eastern province, and 102 from 
the central region. The response rate was 92.5%. Saudi 
MS patients were accounted for 93% of the sample. 
Two hundred and forty-nine participants were female 
(67.3%) and 121 (32.7%) were male with a female to 
male ratio of 2:1. The majority (75.4%) of patients were 
from 21 to 40 years of age and 55.9% of the patients were 
married. Near half of the patients (53.2%) completed 
higher education (bachelor’s degree) and only 0.5% 
were uneducated. Regarding employment, 306 patients 
were employed in different sectors, whereas only 64 
were unemployed (Table 2). The majority (36.8%) of 
patients were diagnosed within 5-10 years of symptoms 
onset, and the remaining (34.6%) were diagnosed 
earlier (<5 years); and only 28.6% were diagnosed >10 
years. 

Sections 2 and 3. Based on the Likert-scale, 
suffering from family problems or death of relatives 
showed a direction with the recurrence of attacks only 
(mean±SD: 0.9±1.144). Slightly more than half of the 
patients (54.6%) reported family problems or death of 
relatives had no effect on their illness, whereas 45.4% 
reported these factors had an effect either on the onset of 
the disease, relapse, or both. Most of those patients were 
diagnosed between 5 to 10 years of symptom onset; the 
correlation was statically significant between the family 

issues and the onset of disease (p=0.003). Most also 
correlated with a higher level of education (bachelor’s 
degree) (p=0.001, Figure 1). The correlation between 

Table 2 - Demographic data of 370 Multiple sclerosis 
(MS) patients.

Demographic data n (%)
Age

15-20 19 (5.1)
21-30 137 (37.0)
31-40 142 (38.4)
41-50 72 (19.5)

Nationality
Non-Saudi 26 (7.0)
Saudi 344 (93.0)

Gender
Female 249 (67.3)
Male 121 (32.7)

Marital status
Divorced 18 (4.9)
Married 207 (55.9)
Single 140 (37.8)
Widowed 5 (1.4)

Region
Central 102 (27.6)
Eastern province 120 (32.4)
Western 148 (40.0)

Academic level
Bachelor 197 (53.2)
Diploma 36 (9.7)
Elementary or 
intermediate

17 (4.6)

Post graduate 18 (4.9)
Secondary 100 (27.0)
Uneducated 2 (0.5)

Career
Engineer 4 (1.1)
Government employee 34 (9.2)
Healthcare provider 8 (2.2)
Housewife 87 (23.5)
Other 21 (5.7)
Private sector employee 75 (20.3)
Soldier 6 (1.6)
Student 47 (12.7)
Teacher 24 (6.5)
Unemployed 64 (17.3)

Table 1 - Values based on 4-point and 2-point Likert scale.

Direction (Minimum mean value, 
Maximum mean value)

No effect 0.00 - 0.74
The recurrence of attacks only 0.75 - 1.49
The onset of the disease only   1.50 - 2.249
Onset of the disease and recurrence of 
attacks

2.25 - 3.00

Two-point likert scale  
No 0.0 - 0.5
Yes 0.51 - 1.0

http://www.smj.org.sa/index.php/smj/index


375 www.smj.org.sa    Saudi Med J 2019; Vol. 40 (4)

Acute stress and multiple sclerosis ... AlZahrani et al

family issue or death of someone with over thinking of 
social life problems, Mood swings, difficulty in making 
decisions and poor concentration, financial problems, 
and sleep deprivation were significant toward the onset 
of the disease and recurrence of attacks (p=0.01). 

The direction based on the Likert-scale for the 
question (the impact of lifestyle and work stress on the 
disease) goes more with having an effect on recurrence 
of attacks only (mean±SD: 1.2±1.145). The percentage 
of patients who reported no effect was 34.9%, whereas 
65.1% reported a positive effect either on the onset 
of the disease, relapse, or both. In addition, most of 
the patients who have a bachelor’s degree showed a 
significant p-value of 0.034 with the impact of lifestyle 
and work stress on the disease (Figure 2). The impact of 
lifestyle and work stress on patients who were diagnosed 
between 5 and 10 years from symptoms onset was 

significant (p=0.033). The correlation between lifestyle 
and work stress on the disease with over thinking of 
social life problems, mood swings, difficulty in making 
decisions and poor concentration, financial problems, 
and sleep deprivation were significant toward the onset 
of the disease and recurrence of attacks (p=0.01). 

Direction in Liker-scale carried out for the 
weather showed that cold weather had no effect on 
the disease (mean±SD: 0.34±0.744) whereas hot 
weather had an impact on the recurrence of attacks 
only (mean±SD: 0.88±0.896). Furthermore, a large 
percentage of patients (78.6%) stated that they were 
not affected by cold weather, but 45.9% noted they 
were affected by hot weather, especially on relapse, and 
the majority were diagnosed between 5 to 10 years 
of symptom onset (p=0.009). The direction in the 
Liker-scale for physical stress such as heavy exercise 

Figure 1 -	Correlation of family issues and death with patient’s academic level on the 
onset and recurrence of MS attacks.

Figure 2 -	Correlation of stress from work and social life with patient’s academic level 
on the onset and recurrence of MS attacks.
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was toward the recurrence of attacks (mean±SD: 
0.91±0.838). Approximately 48.6% of patients 
reported a relationship between physical stress and the 
recurrence of attacks. Table 3 summarize the results of 
sections 2 & 3.

Section 4. The majority of patients reported that over 
thinking of social life problems, mood swings, and sleep 
deprivation had an impact specifically on relapse and 
its severity, whereas only 26.5% reported that financial 
problems had an impact on relapses, and the direction 
of the mean for financial problems showed no effect. 
Table 4 presents the exact percentage for each factor. 
For all questions there was no significant correlation 
with academic level (p>0.05). There was insignificant 
correlation between marital status and overthinking of 
social life(p>0.05) which indicates that married patient 
who have social stress will not have effect on their 
disease. Career showed no relationship with financial 
problems (p>0.05) which indicates employed patients 
with financial problems will not have an impact on 
their disease compared with patients without financial 
problems.

Discussion. Our results showed that most of the 
patients were female and were 21-40 years old. Most 
were also married, which might be a risk factor for 
relapse, as it may add more physical and emotional 
stress. However, a previous study concluded that 
being married was associated with a good prognosis in 
terms of disease progression.7 In addition, our results 
demonstrate a direct relationship between patients 
with a higher academic level and MS disease because 
most of the patients had a bachelor’s degree, which was 
opposed by a study published in 2016 which showed 
an inverse relationship.8 Regarding the first and second 
questions that examined the effect of stress in general, 
such as work stress or family issues, the direction 
based on the Likert scale indicates more of an impact 
on relapse rather than onset.  Physical activities such 
as weightlifting and sports affected relapse occurrence 
only in our study, possibly explained by the effect 
of air temperature and humidity, which can raise 
core temperature. Hot weather affected relapse only, 
supported by a previous study that stated “MS patients 

Table 3 - Values for the 4-point  Likert-scale for sections 2 & 3 questions.

Questions Onset of the disease 
and recurrence of 

attacks

The onset of the 
disease only

The recurrence 
of attacks only

      No effect Mean±SD Direction

Did you suffer from any family 
issues or death of someone and that 
has an impact on

60 (16.2) 45 (12.2) 63 (17.0) 202 (54.6) 0.9 ± 1.144 The recurrence of 
attacks only

Do you think that the stress from 
work and social life have an impact 
on

83 (22.4) 38 (10.3) 120 (32.4) 129 (34.9) 1.2 ± 1.145 The recurrence of 
attacks only

Do you think that cold weather has 
an impact on

16 (4.3) 13 (3.5) 50 (13.5) 291 (78.6) 0.34 ± 0.744 No effect

Do you think that hot weather has 
an impact on

34 (9.2) 26 (7.0) 170 (45.9) 140 (37.8) 0.88 ± 0.896 The recurrence of 
attacks only

Do you think that physical 
activities such as weightlifting and 
sports have an impact on

24 (6.5) 42 (11.4) 180 (48.6) 124 (33.5) 0.91 ± 0.838 The recurrence of 
attacks only

Total 217 (11.73) 164 (8.86) 583 (31.5) 886 (47.9) 0.84 ± 0.631 The recurrence of 
attacks only

Values are expressed as numbers and percentage (%).

Table 4 - Values for the 2-point Likert-scale for sections 4 questions.

Question No Yes Mean±SD Direction
Over thinking of social life problems 
even during resting time

128 (34.6) 242 (65.4) 0.65±0.476 Yes

Mood swings, difficulty in making 
decisions and poor concentration

126 (34.1) 244 (65.9) 0.66±0.475 Yes

Financial problems 272 (73.5) 98 (26.5) 0.26±0.442 No
Lack of sleep and enough time to rest 101 (27.3) 269 (72.7) 0.73±0.446 Yes
Total 624 (42.3) 850 (57.7) 0.57±0.396 Yes

Values are expressed as numbers and percentage (%)
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experience a transitory exacerbation of their symptoms 
when they are exposed to high temperatures such as 
hot weather or fever”.9 Although high temperature 
increases the number of relapses among MS patients, 
it can be a pseudo-exacerbation that was related to hot 
weather in some articles, that has not been evaluated 
in our study.10 According to our results, most of the 
patients reflected overthinking of social life problems 
even during their rest time. The emotional burden, 
mood swings, and difficulty in making decisions can 
have a large impact on their disease course, particularly 
in terms of relapse or its severity as well as in the quality 
of life and psychological well-being. Additionally, our 
results showed that the quality of patient’s sleep played a 
crucial role in the severity or recurrence of MS relapses, 
supported by a 2005 study noting that sleep problems 
are common in patients with MS.11 

Patients who reported a negative effect of work 
and social life stressors were also suffering from other 
problems such as overthinking of social life issues 
and mood swings; all of these affecting MS relapse, 
but not onset. Work and social life stressors can cause 
sleep deprivation. Also, patients who stated that family 
problems or death of relatives affected their illness were 
also suffering from mood swings, and the presence of 
these 2 factors increase the likelihood of getting more 
relapses. Our study found that physical, emotional, 
and environmental stressors are related to relapses in 
multiple sclerosis. There was no association between 
MS onset and acute stressors. As for other studies that 
have investigated the relationship between MS disease 
and stress in all its forms, we found many studies but 
with different points of view and different conclusions. 
A study performed in 2013 found that the majority of 
MS patients were from 20-40 years of age, with twice 
the incidence in females compared to males.12 Regarding 
the relationship between patients with higher levels of 
education and MS disease, contrary to our findings a 
study published in 2016 showed no relationship. A 
systemic review published in 2015, which included 
9 studies addressing the association of stress and the 
onset of MS, and 14 studies on the association between 
stress and MS progression, concluded that there was 
a strong association  between stress and MS relapse, 
whereas there was no effect of stress on disease onset.13 
Recent studies from 2017 found that physical activities 
of different types can slow the progression of MS and 
encouraged patients to exercise.14 Regarding mood, a 
2003 study established that there were high levels of 
mood changes and distress in MS patients especially 

in the early period after the diagnosis.15 In 2014, a 
study concluded that the number of stressors, not their 
severity, was associated with MS relapses among Iranian 
patients.16 

Study limitations. Subjective answers to questions 
as opposed to testing the health of the participants 
objectively before and after different types of stressors. 
Additionally, different types of MS disease could 
influence the results. Classifying patients based on their 
type can provide important results, as well as ruling out 
other diseases (confounders) could change some results. 
In addition, MS relapses should be differentiated from 
pseudo-exacerbation.

In conclusion, our epidemiological and statistical 
results are in line with the existing data. This study 
highlights the association between acute stress and relapse 
in MS, but not its onset. Our findings have implications 
for improving medical treatment and the lifestyle of 
patients with MS as a mean of relapse prevention. Such 
strategies include altering the lifestyles of MS patients 
and using stress management techniques on the clinical 
course of the disease. Additionally, we can prevent the 
severity and frequency of attacks by suggesting the 
implementation of a multidisciplinary team including 
psychologists, social workers, and occupational 
medicine specialists along with neurologists in the 
management of stressors encountered by MS patients.
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