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Background and Purpose  This study aimed was to measure the quality of life, fatigue, stress, 
and depression in a consecutive sample of caregivers of multiple sclerosis (MS) patients.
Methods  We included data from 131 consecutive caregivers of MS patients [age=51.2±12.8 
years (mean±SD), males=53.4%, duration of caregiving=10.0±6.3 years]. We assessed the qual-
ity of life, fatigue, stress, and depression of the caregivers using the 36-item Short Form Health 
Survey, Krupp Fatigue Severity Scale, Kingston Caregiver Stress Scale, and Hamilton Scale for De-
pression, respectively. The disability status of the patients was assessed using the Kurtzke Ex-
panded Disability Status Scale. We used linear regression models to identify possible correlations 
between all of the aforementioned scales, while multivariable logistic regression models were em-
ployed to assess the correlations of caregiver fatigue with caregiver characteristics and patient 
disability.
Results  The linear regression analyses revealed that caregiver fatigue was positively associ-
ated with stress and negatively correlated with both physical health status and mental health 
status. Caregiver stress was positively associated with depression and negatively correlated 
with both physical health status and mental health status. Depression was negatively correlated 
with both caregiver physical health status and mental health status. In multivariable logistic 
regression analysis, caregiver fatigue was found to be independently associated with education 
status [odds ratio (OR)=0.61, 95% CI=0.37 to 0.99], history of chronic disease (OR=5.52, 95% 
CI=1.48 to 20.55), other chronic diseases in the family (OR=7.48, 95% CI=1.49 to 37.47), and 
the disability status of the patient (OR=1.36, 95% CI=1.03 to 1.80).
Conclusions  Fatigue, stress, and depression in caregivers of MS patients are negatively corre-
lated with their physical health status and mental health status. Caregiver fatigue is independent-
ly associated with education status, history of chronic disease, other chronic disease in the family, 
and patient disability.
Key Words    multiple sclerosis, caregivers, health status, fatigue, depression, quality of life, 

anxiety.

Quality of Life and Emotional Strain in Caregivers 
of Patients with Multiple Sclerosis

INTRODUCTION

Multiple sclerosis (MS) is a chronic, demyelinating disease of the CNS that affects approxi-
mately 2.5 million people worldwide and is the most-common cause of neurological dis-
ability in young adults.1 MS is characterized by episodes of neurological symptoms that are 
usually followed by neurological deficits that lead to increasing disability over 30–40 
years.2,3 The disabilities caused by the disorder include fatigue, decreased mobility, blad-
der and bowel dysfunction, depression, and cognitive impairment.4 These disabilities inter-
fere with family life, work, and recreational activities, and require the patients and their fami-
lies to adjust to lifestyle changes and restrictions.1 Half of MS patients will not be able to 
walk without unaided within 15 years after the onset of illness, and will be unemployed 
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within 10 years.4 About 30% of MS patients need home as-
sistance, and in about 80% of the cases this assistance is pro-
vided by informal caregivers, usually family members who 
mostly comprise their spouses or partners.5-7

The assistance provided by informal caregivers covers a wide 
range of services, such as personal care, homemaking, mobili-
ty, and recreational activities.7 Caregivers play an important 
role in supporting patients suffering from MS at home.4 Care-
givers also have to cope with the unpredictable course and 
prognosis of MS, including the possibility of the patient be-
coming severely disabled.8 Especially as the disease progresses, 
caregiving may become physically and emotionally more de-
manding and time-consuming, a combination that often leads 
caregivers to neglect their own needs and care,9,10 and also even 
neglect and mistreat patients.11 Some caregivers develop feel-
ings of insufficiency and self-blame despite their commitment 
to the patient and adapting their lifestyle to the needs of the 
patient.12 Distressed caregivers might lose the ability to or-
ganize themselves and perform crucial tasks effectively.13 As 
Benito-León et al.14 suggested, the emphasis in MS treatment 
needs to shift from a patient-oriented approach to an approach 
that combines patients and caregivers, because caregivers are 
both “hidden patients” and “cotherapists”15 whose well-being is 
of the utmost importance for the well-being of the patients. 

The aim of the present study was to measure the quality 
of life, fatigue, stress, and depression in caregivers of pa-
tients with MS, and to identify further possible correlations 
among these characteristics and characteristics of caregivers 
(age, gender, affinity with the patient, duration of caregiving, 
income, education, and hobbies) and the severity of the pa-
tient disability.

METHODS

Setting, study design, and subjects
One hundred and thirty-one caregivers of patients suffering 
from MS [age=51.2±12.8 years (mean±SD), males=53.4%, 
and duration of caregiving=10.0±6.3 years] and the corre-
sponding patients themselves were prospectively enrolled in 
this study. Their baseline characteristics are presented in Ta-
ble 1. The MS patients were recruited from the Department 
of Neurology, University Hospital of Ioannina, Greece from 
October 2015 to March 2017. The inclusion criteria for the 
patients were 1) having a definite diagnosis of MS, 2) being 
stable at the time of the study [defined as no change in the 
Kurtzke Expanded Disability Status Scale (EDSS) in the 3 
months prior to study enrollment], 3) needing a caregiver to 
help them in everyday life, and 4) able to understand the aim 
of the study and give informed consent. The exclusion crite-
ria for the patients were 1) acute phase or relapse of MS, 2) 

Table 1. Baseline characteristics of the caregivers

Baseline characteristic Value (n=131)
Age, years 51.2±12.8
Males 53.4
Length of education (years, %) 

<7 25.9
7–9 13.7
9–12 29.0
>12 67.6

Income (€, %)
0–500 20.6
501–1,000 22.9
1,001–1,500 33.6
1,501–2,000 9.2
2,001–3,000 9.2
>3,000 4.5

Profession (%)
Household 12.3
Retired 29.0
State employee 14.5
Private employee 9.1
Freelance 16.0
Unemployed 6.8
Farmer 12.3

Affinity (%)
Parent 29.8
Spouse 55.7
Child 3.1
Sibling 8.4
Other relatives 1.5
Friend 2.2

History of personal disease (%) 12.2
History of other diseases in the family (%) 9.9
Duration of caregiving, years 10.0±6.3
Main caregiver (%) 89.3
Number of other caregivers (%)

0 77.1
1 16.0
2 6.9

Psychotherapy (%) 7.6
Sports/hobbies (%) 38.2
KCSS score 24.9±9.6
Family 3.5±2.2
Financial status 2.7±1.6
FSS score 3.4±1.8
SF-36 score (PCS) 50.8±9.2
SF-36 score (MCS) 42.8±12.2
HAM-D score 8.0±6.3
Very severe depression (HAM-D score ≥23, %) 12.2
EDSS score 3.8±2.1

Data are mean±SD, percentage values.
EDSS: Expanded Disability Status Scale, FSS: Fatigue Severity Scale, 
HAM-D: Hamilton Scale for Depression, KCSS: Kingston Caregiver 
Stress Scale, MCS: mental component summary, PCS: physical compo-
nent summary, SF-36: 36-item Short Form Health Survey.
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change in the EDSS score during the previous 3 months, 3) co-
existence with another disabling disease not related to MS, 
4) diagnosis of dementia according to Diagnostic and Sta-
tistical Manual of Mental Disorders-5 criteria, 5) history of 
alcohol or substance abuse, or 6) refusing to give informed 
consent.

For the caregivers, defined as the persons who provided 
informal care on a regular basis, the inclusion criteria were 
1) living with the patient and being responsible for his/her 
everyday care and well-being, and 2) not being paid for care-
giving.

 The complete study protocol was approved prior to study 
initiation by the ethics committee of the University Hospital 
of Ioannina (IRB approval number: 875-21.12.2015). Writ-
ten informed consent was obtained from all patients and 
caregivers prior to study enrollment.

Methods

Caregiver assessments
The quality of life of the caregivers was assessed using the 
36-item Short Form Health Survey (SF-36) (non-commercial 
license agreement, Office of Grants and Scholarly Research, 
OPTUM; License number: OM 029174).

The SF-36 measures physical and mental health in the fol-
lowing eight dimensions: vitality, physical functioning, body 
pain, general health perceptions, physical role functioning, 
emotional role functioning, social role functioning, and men-
tal health. These eight dimensions are scaled so that the total 
score of the SF-36 ranges from 0 to 100, with lower scores 
meaning greater disability.16 The SF-36 is one of the most wide-
ly used quality-of-life instruments, and it exhibits high valid-
ity and reliability.17

Fatigue was assessed using the Krupp Fatigue Severity 
Scale (FSS) that includes nine items related to fatigue and 
its impact on everyday activities. Each item is scored from 1 
to 7, and a total score of 36 or more indicates the presence of fa-
tigue. The FSS was chosen because it possesses high sensitivity, 
reliability, and internal consistency in assessments of fatigue.18

Stress was assessed with the Kingston Caregiver Stress Scale 
(KCSS), which consists of ten questions dealing with caregiv-
ing, family, and financial status (seven, two, and one ques-
tion, respectively). Each answer is scored from 1 (no stress) 
to 5 (extreme stress).19 KCSS is especially suitable for assess-
ing unpaid caregivers, usually the partner or other relatives 
of the patient, and has satisfactory psychometric properties.20

Caregiver depression was assessed using the Hamilton 
Scale for Depression (HAM-D). This scale consists of 21 items, 
with the score being based on the first 17:8 are scored on a 
5-point scale ranging from 0 (not present) to 4 (severe), and 9 

are scored from 0 to 2.21 For evaluating the HAM-D scores, 
we adopted the severity ranges for the HAM-D reported by 
Zimmermann et al.22 as follows: no depression (score of 0–7), 
mild depression (8–16), moderate depression (17–22), and 
severe depression (≥23). The HAM-D has been considered a 
gold standard for assessing the severity of depression in both 
clinical settings and research.23

We used validated Greek versions of the SF-36,24 FSS,25 
KCSS,20 and HAM-D.26

Patient assessments
The EDSS was applied by an experienced neurologist to rate 
the disability status of each patient.27

Statistical analysis
We first used linear regression models to identify correlations 
of the KCSS and its three domains (caregiving, family, and fi-
nancial status) with both the HAM-D and the two domains of 
the SF-36 [physical component summary (PCS) and mental 
component summary (MCS)]. Additional linear regression 
analyses were performed to investigate the association of both 
the PCS and MCS of the SF-36 with the FSS and HAM-D. 
We then used univariable and multivariable logistic regres-
sion analyses to investigate possible associations of all baseline 
ordinal characteristics of the caregivers and the severity of pa-
tient disability (quantified by the EDSS score) with the caregiv-
er fatigue status, as expressed by the numerical values on the 
corresponding scale. All baseline characteristics that contrib-
uted to the outcome of interest in the initial univariable analy-
ses at p values <0.1 were included in the multivariable model 
as candidate variables. The final variables that were indepen-
dently associated in the multivariable logistic regression anal-
yses with the outcome of interest were selected by a backward 
stepwise selection procedure using a p value of <0.05. Finally, 
the association of caregiver fatigue with baseline non-ordinal 
characteristics regarding the caregiver profession and their af-
finity with the patient was assessed using a one-way ANOVA. 

All statistical analyses were performed using the stata sta-
tistical software (release 13 for Windows, StataCorp., College 
Station, TX, USA).

RESULTS

Caregivers had scores on the FSS, KCSS, and HAM-D of 3.4± 
1.8, 24.9±9.6, and 8.0±6.3, respectively, with severe depression 
(HAM-D score ≥23) reported in 12.2%. Their SF-36 scores 
for the PCS and MCS were 50.8±9.2 and 42.8±12.2, respec-
tively. 

In linear regression analyses (Table 2 and 3), caregiver fa-
tigue was found to be positively associated with stress, as as-
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sessed using the KCSS (r=0.38, 95% CI=0.30 to 0.46, p< 
0.001), and negatively correlated with both physical health 
status (r=-1.11, 95% CI=-1.35 to -0.88, p<0.001) and mental 
health status (r=-0.75, 95% CI=-0.94 to -0.56, p<0.001). Simi-
larly, caregiver stress (as assessed using the KCSS) was found 
to be positively associated with depression (r=0.99, 95% CI= 
0.79 to 1.19, p<0.001) and negatively correlated with both the 
physical health status (r=-0.51, 95% CI=-0.67 to -0.35, p< 
0.001) (Fig. 1A) and mental health status (r=-0.49, 95% CI= 
-0.59 to -0.38, p<0.001; Fig. 1B). Finally, depression (as as-
sessed with the HAM-D) was negatively correlated with both 
the PCS (r=-0.30, 95% CI=-0.41 to -0.19, p<0.001) and MCS 
(r=-0.33, 95% CI=-0.40 to -0.26, p<0.001) of the SF-36. 

In the univariable analysis of the associations of nonordinal 
baseline characteristics (Table 4), caregiver profession was 
significantly associated with fatigue (p=0.038), with unem-
ployed caregivers reporting fatigue symptoms more often 
than the other categories. Similarly, the reported fatigue level 
varied significantly according to the affinity of the caregiver 
with the patient (p=0.027). In the univariable logistic regres-
sion analysis (Table 5), caregiver age (p=0.001), education (p= 
0.002), sports (p=0.006), history of chronic disease (p=0.002), 
other chronic disease in the family (p=0.012), and the disabil-
ity status of the patient (p=0.023) were significantly associated 
with caregiver fatigue. In multivariable logistic regression anal-
yses (Table 5), caregiver fatigue was independently associated 
with education status (OR=0.61, 95% CI=0.37 to 0.99, p= 
0.046), history of chronic disease (OR=5.52, 95% CI=1.48 to 
20.55, p=0.011), other chronic disease in the family (OR=7.48, 
95% CI=1.49 to 37.47, p=0.014) and disability status of the 
patient (OR=1.36, 95% CI=1.03 to 1.80, p=0.032).

Table 2. Associations of the KCSS with the FSS, HAM-D, and SF-36

FSS score p HAM-D score p PCS p MCS p
KCSS score 0.38 (0.30 to 0.46) <0.001 0.99 (0.79 to 1.19) <0.001 -0.51 (-0.67 to -0.35) <0.001 -0.49 (-0.59 to -0.38) <0.001

Caregiving 0.30 (0.24 to 0.36) <0.001 0.76 (0.59 to 0.92) <0.001 -0.37 (-0.50 to -0.24) <0.001 -0.38 (-0.46 to -0.29) <0.001

Family 0.04 (0.02 to 0.06) 0.001 0.14 (0.08 to 0.19) <0.001 -0.07 (-0.11 to -0.03) 0.001 -0.06 (-0.09 to -0.03) <0.001

Financial status 0.04 (0.02 to 0.05) <0.001 0.10 (0.06 to 0.14) <0.001 -0.07 (-0.09 to -0.04) <0.001 -0.05 (-0.07 to -0.02) <0.001

Data are r (95% CI) values.
FSS: Fatigue Severity Scale, HAM-D: Hamilton Scale for Depression, KCSS: Kingston Caregiver Stress Scale, MCS: mental component summary, PCS: 
physical component summary, SF-36: 36-item Short Form Health Survey.

Table 3. Associations of the FSS and HAM-D with the SF-36

PCS p MCS p
FSS score -1.11 (-1.35 to -0.88) <0.001 -0.75 (-0.94 to -0.56) <0.001

HAM-D score -0.30 (-0.41 to -0.19) <0.001 -0.33 (-0.40 to -0.26) <0.001

Data are r (95% CI) values.
FSS: Fatigue Severity Scale, HAM-D: Hamilton Scale for Depression, MCS: mental component summary, PCS: physical component summary, SF-36: 
36-item Short Form Health Survey.
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Fig. 1. Association of stress with the physical health status (A) and 
mental health status (B) of caregivers of patients with multiple scle-
rosis. Stress was assessed using the KCSS, while physical health sta-
tus and mental health status were assessed with the PCS and MCS, 
respectively, of the 36-item Short Form Health Survey. KCSS: Kings-
ton Caregiver Stress Scale, MCS: mental component summary, PCS: 
physical component summary.
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DISCUSSION

This study found that caregivers experienced high levels of 
stress, as indicated by a KCSS score of 24.9±9.6, and a re-
duced quality of life, as indicated by PCS and MCS scores on 
the SF-36 of 50.8±9.2 and 42.8±12.2, respectively. We also 
found high rates of clinical depression in caregivers, with very 
severe depression (HAM-D score ≥23) reported in 12.2% (n= 
16), severe depression in 3.8% (n=5), and moderate depres-
sion in 9.2% (n=12) of the caregivers. Depression was nega-
tively correlated with both physical health status and mental 
health status, and positively correlated with fatigue and care-
giver stress. Labiano-Fontcuberta et al.28 reported depressive 
symptoms in 25% of a sample of 63 caregivers of MS patients, 
with 19% and 1% having moderate and severe depression, re-
spectively. The caregivers with more depressive symptoms 
were mainly females and had greater comorbidity (additional 
diseases).

Caregiver fatigue was associated with their education sta-
tus, history of chronic disease, history of other chronic disease 
in the family, their affinity with the patient, and the disability 
status of the patient. It was particularly notable that unem-
ployed caregivers reported fatigue symptoms more often than 
the other categories. Employment seems to contribute to the 
well-being of caregivers. As other studies have suggested, well-
being is associated with the ability of individuals to find life 
goals and a meaning-making system in their lives. The impor-

tance individuals give to life domains such as family, work, so-
cial relationships, and hobbies is crucial in determining how a 
domain contributes to their life well-being. Professional life 
functions as a protective factor against fatigue among care-
givers, and age, gender, and personality characteristics may 
also play roles.29 The present study found that caregiver fa-
tigue was not associated with gender or age. Males constitut-
ed 53.4% of our caregiver sample. That is in accordance with 
other studies, because MS is more prevalent in women and so 
men are more likely to be the spousal caregivers. According 
to Lee et al.,30 women caregivers tend to experience higher lev-
els of strain, higher needs for emotional support, and higher 
perceived social support. However, no statistically significant 
difference was observed between the male and female care-
givers in our sample.

Caregiver stress was correlated with physical disability of the 
patients (as measured by the EDSS), which is in accordance 
with previous reports of this factor being a strong indicator 
of caregiver stress.8,31 Katsavos et al.32 reported that caregiv-
er stress was positively correlated with age, EDSS score, and 
disease duration, and negatively with cognitive, physical, and 
mental health. Depression in MS patients seems to be strongly 
correlated with depressive symptoms in caregivers, resulting in 
a less-satisfying relationship, reducing the motivation and in-
vestment of the caregiver in his/her role.8 The present study 
found that the severity of illness and the history of other chron-
ic disease in the family were significantly correlated with care-

Table 4. Results from the univariable analysis of the association of baseline nonordinal characteristics with fatigue

Profession
Household 

(n=16)
Retired 
(n=38)

State employee 
(n=19)

Private employee 
(n=12)

Freelance 
(n=21)

Farmer 
(n=9)

Unemployed 
(n=16)

p

FSS score 3.65±1.80 3.84±1.86 3.01±1.86 2.60±1.32 2.75±1.28 2.45±1.42 4.15±2.09 0.038

Affinity
Parent 
(n=39)

Spouse 
(n=73)

Child 
(n=4)

Sibling 
(n=11)

Other relative 
(n=2)

Professional caregiver 
(n=1)

Friend 
(n=1)

p

FSS score 4.34±1.88 3.05±1.63 2.05±1.34 3.0±1.44 1.83±0.55 3.78 2.33 0.027

FSS: Fatigue Severity Scale.

Table 5. Results from the univariable and multivariable logistic regression analyses ofthe association of baseline ordinal characteristics with fatigue

Variable
Univariable logistic regression analysis Multivariable logistic regression analysis

OR (95% CI) p OR (95% CI) p
Age 1.07 (1.03 to 1.11) 0.001 1.00 (0.96 to 1.06) 0.600

Gender (male) 0.65 (0.29 to 1.45) 0.292 - -

Education 0.56 (0.39 to 0.81) 0.002 0.61 (0.37 to 0.99) 0.046

Income 0.81 (0.59 to 1.11) 0.184 - -

Chronic disease of caregiver 5.43 (1.82 to 16.19) 0.002 5.52 (1.48 to 20.55) 0.011

Other chronic disease in the family 4.57 (1.40 to 14.85) 0.012 7.48 (1.49 to 37.47) 0.014

Duration of care 0.99 (0.93 to 1.06) 0.941 - -

Number of other caregivers 1.04 (0.84 to 1.28) 0.717 - -

Sports 0.23 (0.08 to 0.66) 0.006 0.33 (0.10 to 1.08) 0.067

EDSS score 1.27 (1.03 to 1.56) 0.023 1.36 (1.03 to 1.80) 0.032

EDSS: Expanded Disability Status Scale, OR: odds ratio.
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giver strain, although illness duration did not to influence care-
giver strain. This could have been due to caregivers tending 
to get used to the diagnosis of MS but not to its severe conse-
quences. Income does not seem to play a role in caregiver 
strain, although low income imposes restrictions on leisure 
activities, while education and employment does. Caregivers 
with higher education and who are employed experience less 
strain, perhaps because employment gives them the opportu-
nity to change their roles and obligations as well as to have 
social relationships unrelated to the MS patient.

Despite the strengths of our study associated with its pro-
spective design and the consecutive enrollment of both pa-
tients and caregivers, some limitations should also be acknowl-
edged. First, since our sample was small and representative of 
an urban population in northwestern Greece, the obtained 
results might not be applicable to other populations. Second, 
the patient sample consisted of an ambulatory outpatient 
MS population and thus the more severely affected patients 
who require extensive or permanent nursing-home care were 
underrepresented. Finally, it should be noted that our patient 
group did not undergo an extensive neuropsychological as-
sessment, and so we cannot draw any conclusions about a 
possible correlation between cognitive deficits of the patients 
and caregiver stress.

In conclusion, this study found that caregiver strain was 
positively correlated with the severity of illness, history of oth-
er chronic disease in the caregiver or another family member, 
their affinity with the patient, and the education of the care-
giver. Illness duration, income, and caregiver hobbies do not 
seem to influence caregiver strain. We also found that high 
rates of depression in caregivers were positively correlated 
with caregiver stress and negatively with physical health sta-
tus and mental health status as expressed in SF-36 scores. 
Future studies need to further elucidate the great impact that 
the psychological condition of caregivers has on the quality 
of life of MS patients. 
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