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Background and Aims. Fatigue is an unpleasant experience accompanied by functional deterioration involving both mental and
physical factors. Caregivers of patients with severe illnesses who require long-term treatment often experience marked physical
and mental fatigue. This study investigated the factors affecting fatigue among caregivers of patients with severe chronic diseases.
Methods. The study enrolled 100 caregivers of patients providing home care nursing at a university hospital in Gyeonggi-do of
Korea, including 47 caregivers caring for cancer patients and 53 caregivers caring for chronic disease patients (e.g., dementia,
amyotrophic lateral sclerosis, and Parkinson’s disease). The degree of fatigue was measured using the Korean version of the
multidimensional fatigue inventory (MFI-K). Caregiver depression and anxiety were examined using the Hospital Anxiety and
Depression Scale. Results. The average MFI-K score of all caregivers was 60.43 +13.77 and did not differ significantly between
those caring for cancer patients and those caring for patients with severe chronic diseases (62.15+ 13.27 vs. 58.49 + 14.20, re-
spectively, p = 0.186). The longer the disease duration, the greater the general and physical fatigue of the caregiver (r=0.284,
p = 0.004). However, caregiver mental fatigue did not differ according to disease duration (r=0.169, p = 0.094). The main factors
affecting caregiver general and physical fatigue were caregiver anxiety and depression and patient’s disease duration. Conclusions.
The caregivers of patients with cancer or chronic severe illnesses experience high levels of fatigue: the longer the disease duration,
the greater the degrees of depression, anxiety, and physical fatigue experienced by the caregivers. Such caregivers need strategies to
manage their fatigue and depression.

1. Introduction

Fatigue is caused by a variety of factors and is often en-
countered in primary care settings. Fatigue is generally
defined as overwhelming, persistent mental or physical fa-
tigue, weakness, and exhaustion [1]. While the cause of
fatigue is often unclear, fatigue is affected by mental factors
such as daily stress, anxiety, and depression [2] and by
physical factors such as cancer, cardiovascular disease, and
infection [3, 4]. General fatigue improves with rest and

usually does not interfere with the daily activities. However,
pathologic fatigue may persist for >6 months, reduces
quality of life, negatively affects emotional and social
functions, and can impair daily life [4]. Chronic fatigue does
not improve with rest. Therefore, the management and
evaluation of fatigue is necessary.

As society ages, more patients are requiring home care
for chronic diseases, which cause emotional disability and
economic loss to patients and their families [5]. The family
care process causes physical, mental, psychological, and
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economic problems and is perceived as burdensome [6]. For
example, relatives acting as family caregivers have a higher
mortality rate than that of noncaregiver relatives [5].
Therefore, understanding and managing the emotional and
physical conditions of caregivers is important.

While some studies have examined caregivers, few have
examined caregiver fatigue in home care nursing, and the
fatigue was assessed using only simple tools [7]. Recently, a
reliable multidimensional fatigue inventory (MFI) scale with
proven reliability and validity was adapted for use in Korea
(MFI-K) [8]. Therefore, this study examined fatigue and
associated factors using the MFI scale in caregivers who care
for patients with chronic disease or cancer at home.

2. Methods

2.1. Subjects. This study examined caregivers for patients
with terminal cancer (e.g., stomach, lung, pancreatic, colon,
and bladder cancers) or chronic diseases (e.g., dementia,
amyotrophic lateral sclerosis, and Parkinson’s disease) from
June 2019 to January 2020. These caregivers provided home
care nursing at a university hospital in Gyeonggi-do, Korea.
The subjects were adults between the ages of 20 and 75 years
and excluded caregivers with diseases that affect fatigue or
mental disabilities.

The caregivers’ gender, age, cohabitation status, height,
weight, underlying diseases, alcohol consumption (more
than once a week or less), smoking history, and education
level were investigated to identify caregiver conditions that
could affect fatigue. The patients’ age, diagnosis, disease
duration, and morbidities were also recorded.

This study was conducted in compliance with the ethics
and safety guidelines of the institutional review board
(approval no. VC19QESIO112), and all caregiver subjects
provided informed consent.

2.2. Multidimensional Fatigue Inventory-Korean Version
(MFI-K). Fatigue can be evaluated using one-dimensional
instruments such as a visual analogue scale or the fatigue
severity scale developed by Krupp [9, 10]. MFI is one of the
most useful multidimensional tools used for fatigue re-
search. MFI was developed by Smets et al. and consists of five
subscales: general fatigue, physical fatigue, reduced activity,
reduced motivation, and mental fatigue. MFI has been
translated into English, French, and Swedish and validated
in each language [11-13].

Kang et al. developed and validated a Korean version [8].
Unlike the English version, MFI-K has four subscales:
general and physical fatigue, mental fatigue, reduced activity,
and motivation. Each subscale includes six (general and
physical fatigue and mental fatigue) and four items (reduced
activity and motivation) with five-point Likert scales. The
total scores of MFI-K range from 20 to 100, with higher
scores indicating greater fatigue. In a previous Korean study,
the average of the total MFI-K scores for no or mild fatigue,
moderate fatigue, and severe fatigue was 41.36 +10.52,
52.85+9.63, and 61.23 + 10.54, respectively [8].
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2.3. Epworth Sleepiness Scale (ESS). The ESS is a self-as-
sessment tool used to evaluate daytime sleep and sleepiness
and is composed of eight questions answered using a Likert
scale, with the score for each question ranging from 0 to 3
and the total score ranging from 0 to 24. Higher ESS scores
indicate more daytime sleepiness, and a score >10 points
indicates excessive daytime sleepiness [14, 15]. The Korean
version of the ESS has high reliability with Cronbach’s
a=0.90 [16].

2.4. Hospital Anxiety and Depression Scale (HADS).
Zigmond and Snaith [17] developed the HADS self-as-
sessment instrument for detecting depression and anxiety in
the outpatient clinic setting. Oh and Min translated the
HADS into the Korean language and established its validity
and reliability [18]. The HADS consists of 14 questions; the
seven odd-numbered questions are an anxiety subscale and
the seven even-numbered questions are a depression sub-
scale. Each item is scored on a scale of 0-3 with each subscale
score ranging from 0 to 21 (normal range, 0-7; possible
presence of a mood disorder, 8-10; probable presence of a
mood disorder, 11-21). This test is a simple, time-saving
screening test that can readily identify patients who require
psychiatric intervention.

2.5. Statistical Analysis. To compare the general character-
istics between caregivers of patients with terminal cancer
and those of chronically ill patients, the mean and standard
deviation values of continuous variables were compared
using independent t-tests and the frequencies and per-
centages of categorical variables were compared using chi-
square or Fisher’s exact tests. Pearson’s correlation analysis
was used to assess the correlations between the MFI-K score
and other factors. Multiple regression analysis was used to
identify factors associated with the MFI-K total score,
general and physical fatigue score, and mental fatigue score.
The data were analyzed using SPSS ver. 16.0 (SPSS, Chicago,
IL, USA). Two-sided p<0.05 was considered statistically
significant.

3. Results

3.1. Participants. The study enrolled 100 subjects: 53 care-
givers of chronically ill patients and 47 caregivers of terminal
cancer patients. Of the participants, 72% were women and
97% were living with the patients. Comparing the charac-
teristics between caregivers of chronically ill patients and
those of terminal cancer patients, only the duration of the
patient’s disease differed significantly (p < 0.001); the MFI-
K, ESS, and HADS scores did not differ (Table 1).

3.2. The Correlation between MFI-K and Other Factors.
The MFI-K total, general and physical fatigue, and mental
fatigue scores were all positively correlated with the ESS total
score, HADS-anxiety score, HADS-depression score, and
MFI-K score (Table 2). There were positive correlations
between the MFI-K total score and patient age, between the
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TaBLE 1: General characteristics of study participants.
Patient disease: severe chronic disease Patient disease: advanced cancer p values

Sex 0.824
Male 14 (26.4) 14(29.8)

Female 39 (73.6) 33(70.2)

Caregiver age (years) 62.43+14.11 61.40+13.09 0.707

Patient age (years) 68.57 +19.04 70.21 +15.69 0.641

Patient’s disease duration (months) 103.28 + 84.18 40.13 +64.37 <0.001

BMI (kg/m?) 24.45+3.87 23.50 + 3.01 0.181

Sleep duration (hours) 5.66 +1.57 5.96 +1.44 0.329

ESS total score 7.23+4.58 7.00+4.14 0.797

HADS-anxiety score 8.51+3.94 9.13+5.44 0.514

HADS-depression score 10.45+4.24 10.47 £5.03 0.987

Exercise 0.629
No exercise 31 (58.5) 23 (48.9)

1-3 times/week 7 (13.2) 8 (17.0)
>3 times/week 15 (28.3) 16 (34.0)

Smoking 0.184
Nonsmoker 43 (81.1) 35 (74.5)

Ex-smoker 9 (17.0) 7 (14.9)
Current smoker 1(1.9) 5 (10.6)

Alcohol consumption 0.194
No alcohol 40 (75.) 29 (61.7)
>1 time/week 13 (24.5) 18 (38.3)

MFI-K total scores 62.15+13.27 58.49 +14.20 0.186
General/physical fatigue 22.02+4.15 20.21+5.11 0.057
Mental fatigue 19.62 £5.14 16.36 £ 5.49 0.598
Reduced activities 10.45+3.82 10.04 £ 3.41 0.574
Motivation 12.75+3.14 11.87 +£3.87 0.212

Data are mean + SD or N (%). p values were obtained by independent t-tests or chi-square tests or Fisher’s exact tests. BMI, body mass index; MFI-K,
multidimensional fatigue inventory-Korean version; ESS, Epworth Sleepiness Scale; HADS, Hospital Anxiety Depression Scale.

TaBLE 2: Correlation between MFI-K and other factors.

MFI-K total scores

General/physical fatigue Mental fatigue

r p r p r p

Caregiver age 0.049 0.631 0.185 0.065 0.346 <0.001
Patient age 0.436 <0.001 -0.171 0.089 0.100 0.323
Patient’s disease duration 0.193 0.055 0.284 0.004 0.169 0.094
BMI -0.127 0.207 -0.074 0.465 -0.076 0.452
Sleep duration -0.026 0.794 -0.171 0.090 0.028 0.782
ESS total scores 0.346 <0.001 0.270 0.007 0.431 <0.001
HADS-anxiety score 0.509 <0.001 0.547 <0.001 0.489 <0.001
HADS-depression score 0.576 <0.001 0.529 <0.001 0.526 <0.001
MFI-K total scores 1 0.768 <0.001 0.881 <0.001
General/physical fatigue 0.768 <0.001 1 0.563 <0.001
Mental fatigue 0.881 <0.001 0.563 <0.001 1

Reduced activities 0.719 <0.001 0.327 0.001 0.514 <0.001
Motivation 0.829 <0.001 0.489 <0.001 0.665 <0.001

p values were obtained by Pearson’s correlation analysis.

MFI-K general and physical fatigue score and disease du-
ration, and between the MFI-K mental fatigue score and
caregiver age.

3.3. Factors Associated with Caregiver MFI-K Total, General
and Physical Fatigue, and Mental Fatigue Scores. Using re-
gression analysis, the caregiver MFI-K total and mental
fatigue scores increased with caregiver age, HADS-depres-
sion score, and ESS total score (Tables 3 and 4) (p <0.05).

The caregiver MFI-K general and physical fatigue score was
associated with patient’s disease duration and caregiver
HADS anxiety and depression scores (Table 5) (p < 0.05).

4. Discussion

This study examined fatigue in caregivers of terminal cancer
patients and those of chronically ill patients using multi-
dimensional instruments. The overall fatigue and mental
fatigue scores increased when the caregiver was old and the



Pain Research and Management

TaBLE 3: The factors associated with the caregiver MFI-K total score.

B p value
HADS-depression score 1.270 <0.001
Caregiver age 0.314 <0.001
ESS total score 0.724 0.004

Adjusted for caregiver BMI, sleep duration, HADS anxiety, patient age, and patient’s disease duration.

TaBLE 4: The factors associated with caregiver MFI-K mental fatigue.

B p value
HADS-depression score 0.424 <0.001
ESS total score 0.401 <0.001
Caregiver’s age 0.092 0.005

Adjusted for caregiver BMI, sleep duration, HADS anxiety, patient age, and patient’s disease duration.

TaBLE 5: The factors associated with caregiver MFI-K general/physical fatigue.

B p value
HADS-anxiety score 0.356 0.002
Patient’s disease duration 0.015 0.001
HADS-depression score 0.264 0.025

Adjusted for caregiver age, BMI, sleep duration, HADS anxiety, and patient age.

daytime sleepiness or depression was severe. The physical
fatigue of the caregivers also increased with the patient’s
disease duration and with caregiver depression or anxiety.

In this study, the degree of fatigue and depression,
anxiety, and insomnia did not differ significantly between
the caregivers of terminal cancer patients and those of
chronically ill patients. However, the average total MFI-K
scores were 58.49 and 62.15 for the caregivers of terminal
cancer and those of chronically ill patients, respectively,
indicating moderate to severe fatigue. By comparison, in a
study of caregivers of patients without disease in Korea, the
average MFI-K total scores of caregivers with moderate and
severe fatigue was 52.85 and 61.23, respectively [8]. Using a
visual analogue scale for fatigue (18 items, two-dimensional
scale), another study compared the fatigue levels of care-
givers of patients with cancer, Alzheimer’s disease, and
Parkinson’s disease with those of a control group and found
that the caregivers had more sleep difficulties and fatigue
than did the control group. However, there were no sig-
nificant differences according to the patient’s illness [7]. In a
study of caregivers of the elderly with disabilities, one-third
of the caregivers had moderate fatigue, and 40% had scores
indicating depression [19].

HADS-depression and HADS-anxiety scores >11 sug-
gest the presence of mood disorders, and scores of 8-10 are
borderline abnormal. In our caregivers, the average HADS-
depression score was more than 10.45, suggesting a high risk
of depressive mood [20]. Caregivers may experience ex-
cessive fatigue and depression from their continuous and
demanding work. Therefore, in addition to managing care
for the patients, the medical staft need to manage the fatigue
and depression of caregivers.

We found that caregiver age, daytime sleepiness, de-
pression, and anxiety and the patient’s duration of illness

potentially affect the caregiver’s fatigue. Although there are
few studies of caregiver fatigue, the effect of caregiver age on
fatigue varies. A study of the families of patients undergoing
palliative care found that younger relatives had greater
mental fatigue and participated in fewer activities compared
with older relatives and sleepiness was not related to fatigue
[21]. Another study that evaluated the caregivers of cancer
patients found that age, economic level, and care duration
were not related to the degree of caregiver fatigue [22].
However, those studies were limited by the small numbers of
subjects and by the shorter duration of the caregivers’ help.

In a large population study conducted in Denmark,
compared with 20-year-old women, the fatigue was less with
age, but the general fatigue, physical fatigue, and reduced
activity scores were higher in the persons with physical
illness, and the reduced activity score was higher in the
persons with depression [23]. In this study, the average
caregiver age was over 60 years, 40% had an underlying
disease, and the HADS-depression score was high. These
factors may affect the relationship between age and fatigue in
this study. Thus, further prospective research adjusted for
associated factors is needed to determine the causal rela-
tionship between age and fatigue in caregivers.

Our study is meaningful in that the study evaluated
factors affecting fatigue in the caregivers of severely
chronically ill patients receiving home care using a
complex questionnaire tool. Nevertheless, the study has
some limitations. First, this was a cross-sectional study
and therefore could not determine causal relationships.
Second, there was no control group, but a previous study
conducted in Koreans [8] examined the level of fatigue in
the general public, and those results could be indirectly
compared with the degree of fatigue in our study subjects.
Last, the number of participants was limited. Evaluating
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more factors affecting fatigue in a greater number of
subjects is necessary in future studies.

With our aging society, caregiving is emerging as an
important social problem. Despite the relatively easy access
to medical services in Korea, caregivers still show high levels
of fatigue and depression and do not receive proper medical
attention. This study found that caregiver’s fatigue worsened
with increasing caregiver age, depression, anxiety, and
sleepiness, as well as with the prolonged duration of the
patient’s disease. Future prospective studies need to examine
how to reduce the fatigue and depressive symptoms of those
who care for patients with diseases not likely to improve. In
addition, it may be necessary to assess whether treatment of
depression and anxiety can improve fatigue, at least in a
mental component.
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sonable request.

Ethical Approval

This study was implemented in accordance with ethical and
safety guidelines upon the approval of the Institutional
Review Board of the Catholic University of Korea, St.
Vincent’s Hospital (IRB approval number: VC19QESI0112).
The authors provided an adequate explanation of the aim,
structure, content, and precautions of the study to all par-
ticipants, and participants were given sufficient time to make
decisions. The participants were then instructed to answer all
questionnaire items after reading the instructions for each
instrument.

Disclosure

The funder was not involved in the manuscript writing,
editing, approval, or decision to publish. This research was
performed as a part of the employment of the authors.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] A. Hinz, C. Benzing, E. Brahler et al., “Psychometric prop-
erties of the multidimensional fatigue inventory (MFI-20),
derived from seven samples,” Journal of Pain and Symptom
Management, vol. 59, no. 3, pp. 717-723, 2019.

[2] L-K. Penner and F. Paul, “Fatigue as a symptom or comor-
bidity of neurological diseases,” Nature Reviews Neurology,
vol. 13, no. 11, pp. 662-675, 2017.

[3] G. Lewis and S. Wessely, “The epidemiology of fatigue: more
questions than answers,” Journal of Epidemiology and Com-
munity Health, vol. 46, no. 2, p. 92, 1992.

[4] J. Finsterer and S. Z. Mahjoub, “Fatigue in healthy and dis-
eased individuals,” American Journal of Hospice and Palliative
Medicine, vol. 31, no. 5, pp. 562-575, 2014.

[5] R. Schulz and S. R. Beach, “Caregiving as a risk factor for
mortality: the caregiver health effects study,” The Journal of
the American Medical Association, vol. 282, no. 23,
pp. 2215-2219, 1999.

[6] P. P. Vitaliano, J. Zhang, and J. M. Scanlan, “Is caregiving
hazardous to one’s physical health? A meta-analysis,” Psy-
chological Bulletin, vol. 129, no. 6, p. 946, 2003.

[7] C. S. Teel, A. N. Press, C. L. Lindgren, E. G. Nichols, and
C. S. Teel, “Fatigue among elders in caregiving and non-
caregiving roles,” Western Journal of Nursing Research,
vol. 21, no. 4, pp. 498-520, 1999.

[8] S. W. Song, S. G. Kang, K. S. Kim et al., “Reliability and
validity of the Korean version of the Multidimensional
Fatigue Inventory (MFI-20): a multicenter, cross-sectional
study,” Pain Res Manag, vol. 2018, Article ID 3152142,
2018.

[9] L. B. Krupp, L. A. Alvarez, N. G. LaRocca, and
L. C. Scheinberg, “Fatigue in multiple sclerosis,” Archives of
Neurology, vol. 45, no. 4, pp. 435-437, 1988.

[10] L. B. Krupp, N. G. LaRocca, J. Muir-Nash, and
A. D. Steinberg, “The fatigue severity scale. Application to
patients with multiple sclerosis and systemic lupus eryth-
ematosus,” Archives of Neurology, vol. 46, no. 10,
pp. 1121-1123, 1989.

[11] E. M. Smets, B. Garssen, B. Bonke, and J. C. De Haes,
“The Multidimensional Fatigue Inventory (MFI) psy-
chometric qualities of an instrument to assess fatigue,”
Journal of Psychosomatic Research, vol. 39, no. 3,
pp. 315-325, 1995.

[12] S. Gentile, J. C. Delaroziere, F. Favre, R. Sambuc, and J. L. San
Marco, “Validation of the French ‘multidimensional fatigue
inventory” (MFI 20),” European Journal of Cancer Care (Engl),
vol. 12, no. 1, pp. 58-64, 2003.

[13] A. Ericsson and K. Mannerkorpi, “Assessment of fatigue in
patients with fibromyalgia and chronic widespread pain.
Reliability and validity of the Swedish version of the MFI-20,”
Disability and Rehabilitation, vol. 29, no. 22, pp. 1665-1670,
2007.

[14] D. J. Buysse, M. L. Hall, P. J. Strollo et al., “Relationships
between the Pittsburgh Sleep Quality Index (PSQI), Epworth
Sleepiness Scale (ESS), and clinical/polysomnographic mea-
sures in a community sample,” Journal of Clinical Sleep
Medicine, vol. 4, no. 6, pp. 563-571, 2008.

[15] M. W. Johns, “A new method for measuring daytime
sleepiness: the Epworth sleepiness scale,” Sleep, vol. 14, no. 6,
pp. 540-545, 1991.

[16] Y. W. Cho, J. H. Lee, H. K. Son, S. H. Lee, C. Shin, and
M. W. Johns, “The reliability and validity of the Korean
version of the Epworth sleepiness scale,” Sleep Breath, vol. 15,
no. 3, pp. 377-384, 2011.

[17] A. S. Zigmond and R. P. Snaith, “The hospital anxiety and
depression scale,” Acta Psychiatrica Scandinavica, vol. 67,
no. 6, pp. 361-370, 1983.

[18] S. M. Oh and K. J. Min, “A study on the standardization of the
hospital anxiety and depression scale for Koreans: a com-
parison of normal,” Depressed and Anxious Groups, vol. 38,
no. 2, pp. 289-296, 1999.

[19] P. C. Clark, “Effects of individual and family hardiness on
caregiver depression and fatigue,” Research in Nursing &
Health, vol. 25, no. 1, pp. 37-48, 2002.

[20] R. P. Snaith, “The Hospital Anxiety and Depression Scale,”
Health Qual Life Outcomes, vol. 1, p. 29, 2003.



[21] M. E. J. P. Carlsson, “Fatigue in relatives of palliative
patients,” Palliative and Supportive Care, vol. 7, no. 2,
pp. 207-211, 2009.

[22] S. Jensen, “Fatigue affecting family caregivers of cancer pa-
tients,” BioEssays, vol. 1, no. 6, pp. 321-325, 1993.

[23] T. Watt, M. Groenvold, J. B. Bjorner et al., “Fatigue in the
danish general population,” Influence of Sociodemographic
Factors and Disease, vol. 54, no. 11, pp. 827-833, 2000.

Pain Research and Management



