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The effect of the COVID-19 pandemic on the
health-related quality of life in home-based
patients with spinal cord injuries in Japan
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Context: The COVID-19 pandemic has forced people to maintain social distance and to refrain from going out.
As a result, home-based patients with spinal cord injuries (SCI) are not only less able to go out, but they may
have difficulty in easily receiving long-term care services. There are concerns that their health-related quality of
life (HRQOL) may have deteriorated. We aimed to clarify the effect of the COVID-19 pandemic on HRQOL in
home-based patients with SCI.
In June 2020, when the COVID-19 pandemic was finally settling down in Japan, we conducted a mail survey

of 266 patients with SCI regarding changes in the frequency of going out, the long-term care services, and their
HRQOL due to the COVID-19 pandemic. They had all been discharged from our hospital (Rehabilitation
medical center) by 2019, and were expected to be living at home. We received answers from 135 patients
about their HRQOL.
Findings: Respondent characteristics indicated that many of them were elderly (74.1% were over 60 years of
age) and many had cervical SCI (70.5%). Worsened HRQOL since the impact of the COVID-19 pandemic
was reported by 40% of respondents. The most commonly reported dimension was pain/discomfort.
Significantly, many had been injured comparatively recently and had reduced frequency of going out and
receiving home-visit nursing or rehabilitation services than patients whose HRQOL was unchanged.
Conclusion/ Clinical Relevance: This study clarifies the negative effect of the COVID-19 pandemic on HRQOL
in home-based patients with SCI. Many respondents had worsened HRQOL, in particular pain/discomfort. It
was suggested that the decrease in the frequency of going out may be one of the factors that affected the
deterioration of their HRQOL.
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Introduction
The COVID-19 pandemic has forced individuals to
refrain from going out. To prevent the spread of infec-
tion, guidelines recommend following handwashing eti-
quette, maintaining a sufficient distance from others
(social distancing), and wearing appropriate personal
protective equipment, such as masks. Within this
context, home-based patients with spinal cord injuries
(SCI) may be not only less able to go out, but may
have difficulty in easily receiving long-term care ser-
vices. Furthermore, maintaining a social distance may
be hard for those who need physical care. Therefore
we theorized that their health-related quality of life

(HRQOL), which was low even in usual times,1,2 may
have deteriorated. This study aimed to clarify the
effect of the COVID-19 pandemic on HRQOL in
home-based patients with SCI.

Materials and methods
We conducted a mail survey in June 2020, approxi-
mately two months since a period of national state
of emergency had been declared in Japan. Under
the state of emergency in Japan, each prefectural gov-
ernor could only request the residents to cooperate in
preventing infections, including refraining from going
out except when necessary to maintain their liveli-
hoods. We included patients with SCI, who had
undergone inpatient rehabilitation treatments at our
hospital, were discharged from 2012 to 2019, and
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were expected to be living at home. We excluded
patients who were admitted to other hospitals or
facilities, were confirmed dead, had unknown
current addresses, or had previously refused to par-
ticipate in other mail surveys. A total of 266 patients
were listed.
The questionnaire consisted of three parts. The first

part was about their characteristics, such as sex, age,
years since injury, cervical or thoracic/lumbar SCI,
pedestrian or wheelchair user, and disability grade.
The second part concerned changes due to the
COVID-19 pandemic in the frequency of going out, in
outpatient care services, in medical treatment, in
home-visit nursing or rehabilitation services, and in
home-visit caregiver services. The third part of the
questionnaire was about changes in respondent’s
HRQOL since the domestic onset of the COVID-19
pandemic in January 2020. We used the Japanese
version of the five-level EQ-5D (EQ-5D-5L). The EQ-
5D is a family of instruments to describe and value
health, and has been used in a wide range of conditions
and population. The EQ-5D-5L has been translated
into Japanese.3

This study was approved by Aijinkai Rehabilitation
Hospital Ethics Committee, and respondents answered
the questionnaire anonymously. We did not specify
survey fillers who represented the patients when they
could not write it by themselves. Statistical analysis
was performed by using Fisher’s exact test and χ-
square test by the Easy-R analysis software (The R
Foundation for Statistical Computing, Vienna,
Austria). We considered a P value of <0.05 to be
significant.

Result
We received responses from 146 of the patients within
the deadline. Six patients had been admitted to other
hospitals or facilities and another five patients
responded with blank answers to the entire question-
naire or to the section concerned with changes of
HRQOL. We, therefore, obtained valid answers about
HRQOL from 135 patients (50.8%).

Participant characteristics
Table 1 shows the characteristics of the participants;
95 cases (70.9%) were male and 79 patients (70.5%)
had cervical SCI. At their current age, 100 patients
(74.1%) were over 60 years old. The most commonly
reported period in years since injury was about four
years, accounting for 70.2% that answered five years
or less. The number of non-wheelchair users (both
indoors and outdoors) was the same as the

wheelchair users (both indoor and outdoor): 51
each (38.9%).

Changes in the frequency of going out and
services
We asked about changes in the frequency in three
options: decrease, unchangeable, and increase. Since
we did not set the ‘no use’ option, it is presumed that
those who had not used it before left the answer
blank. Decreased frequency was reported by 30.8% of
respondents for going out, 26.0% for outpatient care
services, 19.2% for medical treatment by their doctors,
10.0% for home-visit nursing or rehabilitation, and
4.0% for home-visit caregiver services (Table 2).

Table 1 Study group characteristics.

Variable N (%)
Missing

(blank) (%)

Male: Female 95 (70.9):
39 (29.1)

0.7

Level of SCI 112 17
Cervical 79 (70.5)
Thoracic/lumbar 28 (25.0)
Other*1 5 (4.5)

Current age
10s (18 years or orlder) 2 (1.5)
20s 4 (3.0)
30s 3 (2.2)
40s 8 (5.9)
50s 18 (13.3)
60s 26 (19.3)
70s 47 (34.8)
80s 24 (17.8)
90s 3 (2.2)

Years since injury 131 3
1y 14 (10.7)
2y 18 (13.7)
3y 18 (13.7)
4y 24 (18.3)
5y 18 (13.7)
6y 9 (6.9)
7y 7 (5.3)
8y 9 (6.9)
9y 3 (2.3)
10y and over 11 (8.4)

Mobility 131 3
Non-w/c user indoors and

outdoors
51 (38.9)

Non-w/c user indoors but w/c
user outdoors

29 (22.1)

w/c user indoors and outdoors 51 (38.9)
Disability grade specified by the
Ministry of Health and Welfare of
Japan

131 3

Level 1.2 (severe) 88 (67.2)
Level 3.4.5 (mild) 15 (11.5)
No acquisition 28 (21.4)

SCI: spinal cord injury, w/c: wheelchair
*1: Two answered ‘spinal cord infarction’, one answered ‘spinal
cord injury’, one answered ‘other’ but the content was not
written, and one chose both cervical and thoracolumbar spinal
cord injury.
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Changes in their HRQOL
The EQ-5D-5L essentially consists of the EQ-5D
descriptive system and the EQ visual analogue scale
(EQ VAS). The descriptive system comprises five
dimensions (mobility, self-care, usual activities, pain/
discomfort and anxiety/depression). In 40% of
respondents (54 cases) worsening was reported
within at least one dimension compared to prior to
the domestic onset of the COVID-19 pandemic in
January 2020. The most common dimension that
became worse was pain/discomfort (37 cases,
68.5%), followed by mobility (29 cases, 53.7%), usual
activities (27 cases, 50.0%), anxiety/depression (24
cases, 44.4%), the EQVAS (23 cases, 42.6%), and
then self-care (7 cases, 13.0%).

Factors that worsened HRQOL
The deterioration group includes the 54 respondents
that answered that one or more dimensions were
worse. The invariant group, meanwhile, includes 81
respondents. These two groups, their characteristics
and the changes in frequency are shown in Table 3.
The deterioration group showed significantly fewer
years since injury, more decreases regarding going
out, and were more likely to decrease home-visit
nursing or rehabilitation. Notably, 65% of those who
reduced their going out had worsened HRQOL, while
those who had no change to their going out were only
27.8% worse.

Discussion
We conducted a mail survey to clarify the effect of the
COVID-19 pandemic on the HRQOL of home-based
patients with SCI. First, 40% of them had worsened
HRQOL. In the general population, there have been
reports of decreased mental health and quality of life
(QOL). For example, in a report from Austria, depress-
ive symptoms were 21% higher and anxiety symptoms
were 19% higher since the onset of the COVID-19

Table 2 Changes in the frequency of going out and service.

Variable N (%)
Missing (blank)

N(%)

Going out 133 2 (1.5)
Decrease 41

(30.8)
Unchangeable 90

(67.7)
Increase 0
Other*1 2 (1.5)

Outpatient care service 104 31 (23.0)
Decrease 27

(26.0)
Unchangeable 75

(72.1)
Increase 2 (1.9)
Other 0

Medical treatment by medical
doctor

125 10 (7.4)

Decrease 24
(19.2)

Unchangeable 99
(79.2)

Increase 2 (1.6)
Other 0

Home-visit nursing or
rehabilitation

100 35 (25.9)

Decrease 10
(10.0)

Unchangeable 87
(87.0)

Increase 0
Other*2 3 (3.0)

Home-visit caregiver service 75 60 (44.4)
Decrease 3 (4.0)
Unchangeable 69

(92.0)
Increase 3 (4.0)
Other 0

*1: Both answered that they had not gone out before. *2: One
answered that the frequency of home-visit nursing did not
change, but home-visit rehabilitation decreased. One answered
that the frequency of home-visit nursing increased, but home-
visit rehabilitation decreased. One answered that it was
considering their use.

Table 3 Factors for worsening health-related quality of life.

Deterioration
group N=54

Invariant
group
N=79 P value

Male: Female 34: 20 61: 19 0.096
Cervical: thoracic/
lumbar

34: 12 45: 16 0.986

Current age
Under 60s: over
70s

27: 27 34: 47
0.358

Years since injury
Under 5y: over 6y 42: 10 50: 29

<0.001

Pedestrians: w/c
user (indoor)

30: 23 50: 28 0.387

Pedestrians: w/c
user (outdoor)

16: 37 35: 43 0.090

Severe physical
disabilities: others

39: 12 49: 31 0.070

Going out
Unchangeable:
decrease

25: 27 65: 14
<0.001

Outpatient care
services
Unchangeable:
decrease

27: 12 48: 15
0.438

Medical treatment
Unchangeable:
decrease

39: 10 60: 14
0.838

Home-visit nursing
or rehabilitation
Unchangeable:
decrease

31: 8 56: 2
0.013*

Data are shown as the number of case.
SCI: spinal cord injury, w/c: wheelchair *: Fisher’s exact test,
others are χ-square test.
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pandemic compared with previous epidemiological
data.4 In a report from Cyprus, 66.7% reported signifi-
cant changes to their QOL.5 In these two and other
papers, people with decreased mental health and QOL
had common characteristics. Female sex, unemploy-
ment status, low income have all been reported as
high-risk factors.4–7 Many of our surveyed patients
were male, in contrast with the literature, but 40% of
them had poorer HRQOL. This result is one of the
specificity of this research.
In two surveys of patients with chronic diseases, the

QOL was not reported to have worsened. The QOL
of patients with multiple sclerosis was reported to be
higher according to the satisfaction with sexual life
and social function subscales than before the COVID-
19 pandemic.8 This result of patients with multiple
sclerosis might be because their average age was
younger (37.5 years old) and there were more women,
unlike in our study. Next, the QOL of patients with
cancer during the COVID-19 pandemic were not
lower scores, but multivariate analysis demonstrated
that being ‘concerned about contracting coronavirus’
was correlated with lower QOL and emotional func-
tioning score.9 From this result, we can surmise that
while those with chronic illnesses may not have signifi-
cant changes in QOL, there remains heightened concern
about contracting the virus. It is natural that they were
worried, because elderly people with comorbidities are
more likely to become seriously or fatally affected by
COVID-19.
Our most commonly reported worsened dimension

was pain/discomfort. The risk of worsening pain/dis-
comfort has been associated with aging, chronic
disease, lower income, epidemic effects and worries
about becoming infected with COVID-19.10 Our find-
ings are similar to this report, because many of our
target patients were elderly, all had chronic disease
(SCI), and were also probably worried about becoming
infected.
The decrease in the frequency of going out affected

the deterioration of our patient’s HRQOL. Elderly
people have been reported to need to contact or to eat
with others, and social participation at least once a
week while social distancing, even during the COVID-
19 pandemic, from the perspective of dementia, func-
tional disability, depression, and premature death.11

Meanwhile, using the internet might be useful in facili-
tating social participation without the same risk of
transmission of COVID-19. Since the COVID-19 pan-
demic, the Government of Japan has recommended
several ways using the internet, such as homecoming
via video calls, online drinking parties, and

telemedicine, as methods to reduce direct contact with
others. To maintain the HRQOL of many elderly
patients with SCI, they are recommended to participate
in society using videos via the internet if possible.
Moreover, preparation of the environment so it can
be used more easily, and rehabilitation training have
also been suggested, because many patients with cervi-
cal SCI also have disabilities related to use of their
fingers.
The present study had some limitations. It was a

single hospital study, so the number of patients was
limited. Many of our target patients were men and
elderly, had cervical SCI, and had been injured for a
short period of time. These characteristics are similar
to those of recent trends within patients with SCI in
Japan.12 With the rise of Japanese aging population,
the rate of cervical SCI and incomplete injury by fall
has been increasing.12,13 Our patients can therefore be
thought to be representative of Japanese patients with
SCI. A second limitation is that the Japanese govern-
ment only requested refraining from going out and
from opening stores between April and May 2020. In
Osaka, where our hospital is located, the governor
ordered the closure of schools and some shops as
soon as possible, but the policy was not as restrictive
as lockdown in some other countries. Finally, this
study is not a prospective cohort study. When the
COVID-19 pandemic partially subsided in June 2020,
we asked the patients for a subjective comparison
with the period before the pandemic, so there are
issues with accuracy. It may be important to investigate
our target patients’ HRQOL on a more regular basis to
ascertain whether the responses were truly reflective of
the conditions at the time of observation.
In summary, this study clarified the effect of the

COVID-19 pandemic on the HRQOL in home-based
patients with SCI. We showed that 40% of respondents
had worsened reported HRQOL, in particular regard-
ing pain/discomfort. There was also decrease in the fre-
quency of going out, which affected the deterioration of
their HRQOL.
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