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Abstract
Background SARS-CoV-2 (COVID-19) has disrupted lives worldwide, affecting individuals from all walks of life. 
Individuals who have a spinal cord injury (SCI) are also affected by this phenomenon. This survey compares the quality 
of life (QOL), depression, and anxiety of SCI patients before and during COVID-19 in Wuhan City, China.

Methods A cross-sectional survey utilized an online questionnaire to assess the QOL, levels of anxiety, and 
depression among 189 SCI patients admitted to Wuhan Tongji Hospital during pandemic from November 2020 to 
April 2021. Data before COVID-19 outbreak from November to December 2019 was retrieved from hospital records 
with the same assessment previously performed in-person or during a follow up visit. However, some participants 
were excluded for various reasons, such as declining to participate, not being admitted to a rehabilitation program 
due to the pandemic, or being under 18 years old. The World Health Organization’s (WHO) QOL-Brief Version (BREF) 
and disability (DIS) modules, which focus on disability-related QOL, were used to assess the participants’ QOL.

Results SCI patients had lower QOL scores during the pandemic compared to pre-pandemic times. Mean scores 
on the 12-item DIS module significantly differed before and during the COVID-19 period. Participants showed higher 
adherence to self-isolation and quarantine measures for high-risk encounters (64.94%), but lower compliance with 
home disinfection and proper rest practices (23.38%).

Conclusions The COVID-19 pandemic has had a detrimental effect on the QOL of SCI patients in China, highlighting 
the urgent requirement for telehealth-based rehabilitation to mitigate its impact. It is crucial to provide essential.
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Background
SARS-CoV-2 (COVID-19) is an unusually contagious 
viral disease that reached pandemic status on March 
11th, 2020, after health officials identified over 10,000 
cases worldwide. The exponential rise in infections posed 
a risk of depleting critical hospital resources and over-
whelming global healthcare systems [1]. The COVID-
19 pandemic has evolved into a global health crisis, 
influencing various aspects of society, including health, 
the economy, and daily routines. It has brought about 
unprecedented consequences for people worldwide [2].

The COVID-19 pandemic and the implementation of 
preventive measures such as quarantine and lockdown 
have significantly impacted various aspects of life. Job 
loss, financial difficulties, and disruptions to daily rou-
tines have undermined life satisfaction, overall well-
being, and mental health [3]. COVID-19 has adversely 
impacted psychological well-being and overall quality of 
life (QOL) across different societal groups. Restrictions 
on personal freedoms, prolonged periods of isolation, 
and separation from loved ones primarily contribute to 
this impact. These circumstances have inflicted harmful 
consequences on the psychological state and overall well-
being of the general population [4]. The QOL is described 
as “the degree of need and satisfaction within the physi-
cal, social, activity, psychological, material, and structural 
areas” of personal life [5]. Throughout the early stages of 
COVID-19, a survey conducted among the Chinese pop-
ulation revealed significant levels of anxiety, unease, and 
fear, which were closely linked to lower levels of QOL [6].

A study conducted in Saudi Arabia shed light on the 
profound impact of COVID-19 and frequent lockdown 
measures on the QOL. Specifically, individuals experi-
encing depression, anxiety, and chronic diseases were 
notably affected by these circumstances [7]. Numerous 
studies have consistently indicated that individuals with 
chronic conditions are more susceptible to diminished 
QOL [6–8].

SCI can lead to a range of complications and comor-
bidities, causing a decrease in QOL when compared to 
individuals without such health conditions [9–11]. Fur-
thermore, the recurrent closure of cafes, restaurants, and 
cinemas, designated as high-risk locations for COVID-19 
transmission, has imposed restrictions on outdoor activi-
ties for those affected. Moreover, in countries with high 
COVID-19 caseloads, like Portugal, the USA, and Saudi 
Arabia, measures have been implemented to control the 
transmission of the virus. These measures have included 
the suspension of certain healthcare facilities, including 
physiotherapy and rehabilitation services [12–14].

In response to the outbreak in Wuhan, several outpa-
tient and rehabilitation departments’ scaled back medi-
cal treatment to mitigate the virus transmission [15]. 
However, the closure of rehabilitation and physiotherapy 

services, along with the outpatient clinics, had adverse 
effects on the psychological well-being, QOL, and mental 
health of spinal cord injury (SCI) patients’ [16]. Further-
more, dedicating additional time to engaging in physi-
cal activities and therapeutic exercises has the potential 
to enhance the patient’s well-being and QOL [17, 18]. 
Nevertheless, individuals with SCI may have faced an 
increased decline in their QOL during the COVID-
19 pandemic and the associated quarantine measures. 
This is attributed to the prioritization of rehabilitation 
and healthcare resources towards COVID-19 patients, 
potentially overlooking the essential needs of individuals 
with SCI. However, the decrease in hospital admissions 
for SCI patients was notable due to concerns about the 
COVID-19 infection. Consequently, there was a reduc-
tion in patients’ physical activity levels and an increase in 
unemployment rates [8].

The mounting concerns surrounding infection and the 
surge in COVID-19 cases give rise to an increased fear 
of the virus, leading to elevated levels of anxiety and 
depression [1, 19]. The lack of reliable predictions regard-
ing the duration of the pandemic contributes to feelings 
of uncertainty [20]. Current studies have substantiated 
these concerns, with numerous findings supporting this 
notion. For instance, a survey conducted in China involv-
ing 52,730 individuals demonstrated that approximately 
one-third of the participants experienced psychologi-
cal distress to varying degrees [21]. Considering that the 
literature on COVID-19 is still evolving, there is limited 
research on how the COVID-19 pandemic has specifi-
cally impacted the QOL, anxiety, and depression of SCI 
patients living in the community. To establish a baseline 
frame of reference, the mental health levels of European 
community-dwelling individuals (n = 511) with traumatic 
and non-traumatic SCI were examined during non-pan-
demic periods. The results, measured using the Hos-
pital Anxiety and Depression Scale (HADS), indicated 
a median depression of 4.0 and a mean of 4.6 ± 3.9 for 
participants with an average time since injury of approxi-
mately 17 years [22]. This survey aims to compare the 
QOL, anxiety, and depression among SCI patients liv-
ing in a specific society before and during COVID-19. 
Additionally, it seeks to investigate the level of compli-
ance with preventive measures among those SCI who 
have contracted COVID-19. Moreover, the survey aims 
to investigate how demographic and clinical factors influ-
ence the QOL of SCI patients both before and during the 
pandemic.

Methodology
Participants
Patients were included in this cross-sectional survey 
based on specific criteria, which involved a confirmed 
diagnosis of SCI and admission to the Wuhan Tongji 
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Hospital rehabilitation department with a case record 
before the COVID-19 (November to December 2019) 
and during the pandemic (November 2020- April 2021) 
periods. Data before COVID-19 outbreak from Novem-
ber to December 2019 was retrieved from hospital 
records with the same assessment previously performed 
in-person or during a follow-up visit. Those who had 
contracted COVID-19 and had data available before the 
pandemic were given an opportunity and requested to 
participate in this research survey. Some participants 
were contacted twice via phone interview to complete 
questionnaires if any information was missing. Initially, 
through purposive sampling, data from 207 SCI patients 
were retrieved. Among them, 189 SCI patients were 
admitted during the study period. Further selection was 
based on record availability with assessments previously 
performed, resulting in 130 patients. After excluding 18 
patients (10 aged < 18 and 8 without a rehabilitation pro-
gram before the pandemic or incomplete assessment), a 
total of 112 SCI patients from before the COVID-19 pan-
demic were included. SCI patients who declined to par-
ticipate, were not admitted for a rehabilitation program 
due to the pandemic or incomplete assessment, or were 
under 18 years old were excluded.

Sample size
Sample size was calculated based on the study by Elaraby 
et al. [38], which assessed how the COVID-19 pandemic 
impacts all domains of QOL in Egyptians with SCI. The 
study reports several effect sizes for different outcome 
measures; however, the effect size for the change in phys-
ical health of QOL was considered, which is 0.45 (mod-
erate effect size). A significance level (α) of 0.05 with a 
power (1-β) of 0.95 was considered. For a paired sample 
t-test, the sample size formula used is n = (Zα/2 + Zβ) 2 
/ d2, where Zα/2 is the critical value of the normal dis-
tribution at α/2 (such as for a confidence level of 95%, 
α is 0.05 and the critical value is 1.96), Zβ is the critical 
value of the normal distribution at β (e.g. for a power of 
95%, β is 0.05 and the critical value is 1.645), and d is the 
effect size. Based on these parameters (d = 0.45, α = 0.05, 
and 1-β = 1.645), the required sample size for this survey 
is 65 pairs of subjects. However, a total of 77 pairs were 
included.

Data collection
Before proceeding with the questionnaire, participants 
were provided with a succinct explanation of the research 
purpose, the procedures involved, and the intended uti-
lization of the collected data. Participants were required 
to respond to all questions before submitting the survey. 
Participation in the survey was voluntary, based on indi-
vidual choice, and participants did not receive any form 
of compensation for their involvement.

Demographic data, injury information, and the his-
tory of COVID-19 infection were obtained from patients’ 
records and other means of communication adhering to 
the principles outlined in the Helsinki Declaration.

Survey measures
Data were collected based on QOL, anxiety and depres-
sion levels, and COVID-19 prevention practices. Addi-
tionally, participants completed a socio-demographic 
questionnaire including age, time since injury, gender, 
educational status, spousal status, cause of injury, injury 
classification, and injury level if any pertinent informa-
tion was missing. The SCI is classified according to the 
type of injury and the American Spinal Injury Association 
(ASIA) Impairment Scale (AIS), which categorizes SCI 
into complete or incomplete groups. According to the 
AIS, if there is a lack of sensory and motor function, the 
lesion is classified as complete. Conversely, SCI is classi-
fied as an incomplete injury if there is retention of sen-
sory or motor functions below the injury level [23]. Due 
to quarantine restrictions, the data collection process 
could not be conducted in person. Instead, the research-
ers relied on ASIA grades to assess and determine the 
severity and level of injury. Consequently, the researchers 
collected the anal sphincter tone from the patients’ histo-
ries [24]. It is worth noting that a lesion is categorized as 
incomplete if the sensation reported during digital stimu-
lation, while a lesion is categorized as complete if there is 
no sensation is reported during examination.

Quality of life
The assessment of QOL for individuals with physical 
disabilities (PD) utilized the World Health Organiza-
tion Quality of Life (WHOQOL) Scale [25]. This survey 
employed a combination of the QOL scales, namely the 
WHOQOL– Brief Version and disability module (BREF 
and DIS) scales [26]. The WHOQOL– BREF scale was 
identified as a suitable generic tool for evaluating health-
related QOL in individuals with SCI [27]. It has consis-
tently demonstrated reliable and valid results when used 
within the SCI population [28]. The WHOQOL– BREF 
questionnaire was first introduced in mainland China in 
1998, providing a Chinese version for assessment pur-
poses [29]. The first two items of the WHOQOL– BREF 
questionnaire focus on general QOL and health per-
ception. The remaining 24 items are divided into four 
domains; each rated on a 5-point scale (seven items in 
physical well-being, six items in psychological well-being, 
three items in social relationships, and eight items in 
environmental factors). Following the provided scoring 
guidelines, the scores obtained were transformed into a 
linear scale ranging from 0 to 100. On this scale, higher 
scores corresponded to a higher QOL. The DIS scale 
module serves as an additional component integrated 
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into the WHOQOL– BREF questionnaire, specifically 
designed to evaluate the QOL of individuals with dis-
abilities. It was comprised of 12 items that collectively 
represent a single comprehensive domain, along with one 
general item that assesses the overall impact of disability. 
Participants provided responses to each item on a scale 
varying from 1 (low) to 5 (high), with a higher score indi-
cating a higher QOL for the participant.

Anxiety and depression
The levels of anxiety and depression were evaluated using 
the Self-Rating Anxiety/Depression Scale (SAS/SDS) 
[30, 31]. Comprising 20 items, participants assigned a 
rating to each item on a 4-point scale. Notably, the raw 
score derived from the SAS/SDS was multiplied by 1.25 
to derive the standardized score. The standardized score 
ranges from 25 to 100, with higher scores indicative of 
more pronounced anxiety/depression severity. In this 
survey, a standard score of 50/53 was employed as the 
threshold for determining the clinical significance of anx-
iety or depression [32].

COVID-19 Prevention practices
The prevention practices comprised 15 items, and the 
Likert scale gauged the participant’s level of agreement 
with each statement. Clarifications were recorded on a 
scale ranging from 1 (never) to 4 (always). In this section, 
the standardized scale was used in this survey, and the 
total scores ranged between 15 and 60, with higher scores 
indicative of a greater extent of protective actions being 
implemented [33].

Data analysis
The IBM SPSS software version 23 was used to analyze 
the data. Data normality was assessed using the Shap-
iro-Wilk test. Descriptive analyses were conducted for 
clinico-demographic information, WHOQOL– BREF, 

DIS, self-rating depression, and anxiety scales. Categori-
cal variables are presented as frequencies and percent-
ages. However, continuous variables were expressed as 
mean ± standard deviation, as well as median and inter-
quartile range (IQR). Furthermore, paired sample t-tests 
were utilized to determine the effect of COVID-19 on 
QOL domains and individual items. Similarly, differences 
in WHOQOL– BREF and DIS scores before and during 
the pandemic COVID-19, across selected demographic 
and clinical characteristics, were determined using the 
appropriate tests (paired t-tests or Wilcoxon signed-rank 
tests). To compute the practical significance of the find-
ings, the effect size (Cohen’s d) was computed at each 
analysis step, considering the longitudinal connection 
between each item and domain (p value set at 0.05).

Results
Among the 112 participants, 77.68% were male, 86.61% 
were married, and 60.71% had completed education up 
to middle school or below. Half of the participants were 
in the age group of 50 years. The majority of participants 
had experienced a recent injury within the past year 
(85.71%), and traumatic injuries were more prevalent 
(54.46%). The largest proportion of injuries were classi-
fied as ASIA grade C (40.18%), followed by B, A, and D, 
constituting 31.25%, 25%, and 3.57%, respectively.

The majority had sustained traumatic injuries. In terms 
of injury levels, the most prevalent was T7-T12 (33.93%), 
while the lowest was T1-T6 (12.50%). Paraplegia and 
tetraplegia were diagnosed in an equal proportion of 
participants (50%). The most common cause of injury 
was traffic accidents (63.39%), followed by falls on roads 
(18.75%). The majority of injuries were categorized as 
incomplete (91.07%), with the remaining 8.93% classified 
as complete injuries.

Quality of life, Depression, and anxiety
Table  1 displays measures of central tendency and dis-
persion, including mean, SD, median, and interquar-
tile range, for the variables examined. The mean values 
for overall QOL based on the first item of WHOQOL– 
BREF were 3.14, and for overall health, they were 2.69. 
The means for the transformed scores of the WHO-
QOL– BREF domains of psychological health and social 
relationships were the higher range (75.00), followed by 
physical and environmental health in the (69.00) range. 
The mean value for “the impact of disability” item was 
2.78, while the mean score for the 12-item DIS module 
was 35.28. The means for the standardized scores of the 
SDS were higher than those of the SAS: 50.45 and 52.75, 
respectively.

Table 1 Descriptive analysis for quality of life, anxiety, and 
depression
Variable Items

n
Mean ± SD Median(Range)

Overall QOL 1 3.14 ± 0.94 3.00(4.00)
Overall health 1 2.69 ± 0.91 3.00(4.00)
Domain 1: Physical health a 7 41.50 ± 10.98 38.00(69.00)
Domain 2: Psychological 
health a

6 52.73 ± 11.60 56.00(75.00)

Domain 3: Social relation-
ships a

3 48.46 ± 16.44 50.00(75.00)

Domain 4: Environmental a 8 47.83 ± 13.80 50.00(69.00)
Impact of disability b 1 2.78 ± 0.83 3.00(3.00)
DIS module 12 35.28 ± 2.86 35.00(13.00)
Self-rating depression scale 20 52.75 ± 4.62 52.50(27.50)
Self-rating anxiety scale 20 50.45 ± 6.09 51.25(32.50)
a QOL: Quality Of Life; bDIS: disability module; SD: standard deviation
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Changes in QOL in two periods (before and during) 
pandemic COVID-19
Table 2 shows the findings of the paired-samples t-tests 
that examined the QOL differences before and during 
the COVID-19 pandemic. The results reveal a significant 
decrease in the psychological and social relationships 
domains (p < 0.001). Furthermore, there was a notable 
reduction in the physical health (p = 0.050) and environ-
mental domains (p = 0.071). These declines in QOL were 
generally described as having medium- to large-sized 
effects on SCI patients during COVID-19. SCI patients 
showed a notable reduction in their QOL and health sat-
isfaction, with observed decreases in the other domains 
(physical health, psychological, social relationships, and 
environmental). These declines were particularly evident 
in areas such as the need for medical treatment, satis-
faction with sleep, ability to concentrate, support from 
friends, personal relationships, perception of the physical 

environment’s healthiness, and satisfaction with living 
conditions.

Changes in the WHO modules on QOL-DIS, Anxiety/
depression before and during COVID-19 pandemic
The paired-samples t-tests revealed the results of a com-
parison between scores on the DIS, SDS, and SAS before 
and during the COVID-19 pandemic (Table  3). Partici-
pants reported a significantly higher impact of disability 
during COVID-19 when compared to the pre-pandemic 
period (p < 0.001, Cohen’s d = 1.02). Moreover, the total 
scores for SDS and SAS were also higher during COVID-
19 (p = 0.001, < 0.001, Cohen’s d = -0.42, -0.89). The preva-
lence estimates for mild depression were 52.7% before 
COVID-19, while anxiety was interpreted as normal by 
67.9% of participants. During the COVID-19 pandemic, 
the prevalence of mild depression and anxiety increased 
to 68.8% and 77.9%, respectively (Fig. 1).

Table 2 Comparisons in quality of life before and during the COVID-19 pandemic
Items of QoL or Domain Before 

COVID-19 
pandemic

During 
COVID-19 
pandemic

p-value Cohen’s d

Mean SD Mean SD
How would you rate your quality of life? 3.13 1.04 3.03 0.96 0.520 -0.10
How satisfied are you with your health? 2.77 0.92 2.69 0.95 0.610 0.09
Physical health 42.40 12.44 38.87 9.56 0.050 0.32
To what extent do you feel that physical pain prevents you from doing what you need to do? 3.29 0.99 2.90 0.79 0.014 0.44
How much do you need any medical treatment to function in your daily life? 3.66 0.69 2.40 0.66 0.000 1.87
Do you have enough energy for everyday life? 2.43 0.97 2.09 0.78 0.027 0.39
How well are you able to get around physically? 2.45 0.85 1.96 0.90 0.001 0.56
How satisfied are you with your sleep? 2.97 0.92 1.97 0.83 0.000 1.14
How satisfied are you with your ability to perform your daily living activities? 2.75 0.91 2.27 0.81 0.002 0.56
How satisfied are you with your capacity for work 3.03 1.00 2.57 0.89 0.003 0.49
Psychological health 56.77 13.37 46.75 8.38 0.000 0.90
How much do you enjoy life? 3.19 1.03 2.79 0.95 0.014 0.40
To what extent do you feel your life to be meaningful? 3.26 0.95 2.96 0.98 0.063 0.31
How well are you able to concentrate? 3.55 0.95 3.05 0.83 0.001 0.56
Are you able to accept your body appearance? 3.10 0.79 2.84 0.63 0.016 0.36
How satisfied are you with yourself? 3.42 0.96 2.32 0.82 0.000 1.23
How often do you have negative feelings such as blue mood, despair, anxiety, or depression? 3.01 0.75 3.30 0.84 0.014 -0.36
Social relationships 54.88 16.21 42.18 15.62 0.000 0.80
How satisfied are you with your personal relationships? 3.39 0.73 2.71 0.97 0.000 0.79
How satisfied are you with your sex life? 2.90 0.66 2.55 0.85 0.004 0.46
How satisfied are you with the support you get from your friends? 3.29 0.93 2.83 0.94 0.000 0.49
Environment 48.05 16.76 44.49 11.67 0.071 0.25
How safe do you feel in your daily life? 2.81 1.00 2.70 1.03 0.511 0.11
How healthy is your physical environment? 3.10 0.98 2.57 0.80 0.001 0.59
Have you enough money to meet your needs? 2.22 1.02 2.22 0.97 1.000 0.00
How available to you is the information you need in your day-to-day life? 2.83 0.98 2.91 0.85 0.500 -0.09
To what extent do you have the opportunity for leisure activities? 2.43 1.03 2.51 0.98 0.540 -0.08
How satisfied are you with the conditions of your living place? 3.08 0.96 2.79 0.94 0.032 0.31
How satisfied are you with your access to health services? 3.27 0.84 3.09 0.83 0.150 0.22
How satisfied are you with your access to health services? 3.12 0.86 3.03 0.86 0.446 0.10
SD: Standard deveiation
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The WHOQOL–BREF and DIS scores comparison for 
participants stratified by demographics characteristics 
(gender and age) before and during COVID-19
Table 4 shows the comparison of the WHOQOL– BREF, 
dimensions, and DIS for the gender and age groups 
before and during COVID-19. In the male group during 
COVID-19, there were significant decreases in various 
dimensions: the physical dimension showed lower scores 
and a small effect size compared to before COVID-
19 (p = 0.074, d = 0.29). Furthermore, the psychologi-
cal dimension was significantly lower with a large effect 
size compared to before COVID-19 (p = 0.000, d = 0.97). 
Additionally, the social relationships dimension showed 
lower scores with a medium effect size compared to 
before COVID-19 (p = 0.003, d = 0.61). Moreover, the 
environmental dimension showed lower scores and 
a smaller effect size during COVID-19 compared to 
before COVID-19 (p = 0.288, d = 0.17). In addition, the 
DIS was significantly lower with a large effect size during 
COVID-19 than before COVID-19 (p = 0.000, d = 1.83). 

However, in the female group during COVID-19, there 
were significant decreases in various dimensions: the 
physical dimension showed lower scores and a large 
effect size compared to before COVID-19 (p = 0.053, 
d = 0.84). Furthermore, the psychological dimension was 
significantly lower with a large effect size compared to 
before COVID-19 (p = 0.154, d = 0.84), and the social 
relationships dimension was lower with a large effect 
size during COVID-19 compared to before COVID-19 
(p = 0.003, d = 1.49). Moreover, the environmental dimen-
sion showed lower scores and a medium effect size dur-
ing COVID-19 compared to before COVID-19 with a 
medium effect size (p = 0.151, d = 0.76), and the DIS was 
significantly lower with a large effect size during COVID-
19 than before COVID-19 (p = 0.001, d = 1.77). For par-
ticipants in the < 30 years old group during COVID-19, 
there were decreases in various dimensions: physical, 
psychological, and environmental dimensions with a 
large effect size (d = 0.89, 1.16, and 0.96, respectively), 
while the social dimension had a medium effect size 

Table 3 Changes in DIS, SDS, and SAS before vs. during the pandemic COVID-19
Variables Before Covid-19 During Covid-19 p-value Cohen’s d

Mean SD Mean SD
Impact of disability 2.92 0.80 2.74 0.85 0.148 0.22
DIS module 36.84 2.33 34.23 2.76 0.000 1.02
Self-rating depression scale 51.31 4.24 53.27 5.05 0.001 -0.42
Self-rating anxiety scale 47.42 5.22 52.36 5.87 0.000 -0.89
DIS: disability, SAS: Self-Rating Anxiety Scale, SDS: Depression Scale

Fig. 1 Bar charts showing Changes in the severity of anxiety and depression levels before vs. during the COVID-19 pandemic
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Characteristics Dimension COVID-19 Median IQR Mean SD SE of Mean Shapiro-Wilk test(p) p-value Effect size(d)
Gender Male Physical health Before 44.00 19.75 42.97 12.76 1.62 0.016 0.074‡ 0.29

During 38.00 13.00 39.68 9.81 1.25 0.006
Female Before 44.00 12.00 43.92 11.78 2.36 0.157 0.053 0.84

During 38.00 13.00 35.53 7.85 2.03 0.043
Male Psychological health Before 56.00 19.00 57.77 14.15 1.80 0.016 0.000 0.97

During 44.00 12.00 46.87 7.39 0.94 0.000
Female Before 56.00 19.00 55.36 9.64 1.93 0.013 0.154 0.84

During 44.00 12.00 46.27 11.96 3.09 0.082
Male Social relationships Before 50.00 25.00 52.21 16.65 2.11 0.000 0.003 0.61

During 44.00 25.00 42.42 15.20 1.93 0.006
Female Before 69.00 13.00 62.76 10.13 2.03 0.008 0.003 1.49

During 44.00 19.00 41.20 17.81 4.60 0.410
Male Environment Before 50.00 25.00 47.53 17.19 2.18 0.010 0.288 0.17

During 44.00 18.00 45.03 11.02 1.40 0.001
Female Before 56.00 18.00 52.64 12.81 2.56 0.372 0.151# 0.76

During 38.00 19.00 42.27 14.28 3.69 0.830
Male DIS module Before 37.00 2.25 36.74 2.41 0.26 0.017 0.000 1.83

During 33.00 3.00 32.81 1.84 0.23 0.016
Female Before 37.00 1.00 37.20 2.02 0.40 0.124 0.001# 1.77

During 33.00 2.00 33.80 1.82 0.47 0.392

Table 4 Comparisons between before and during COVID-19 scores for the WHOQOL–BREF and the DIS stratified by gender and age 
groups
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(d = 0.69) and the DIS showed a large effect size (d = 2.10). 
For participants in the 31–40 years old group during 
COVID-19, there were significant decreases in various 
dimensions: physical, psychological, and environmen-
tal dimensions with a large effect size (d = 1.84, 1.58, and 
1.39), respectively, while the social dimension had a small 
effect size (d = 0.26) and the DIS had a large effect size 
(d = 2.20). For participants in the 41–50 year old group 
during COVID-19, there were significant decreases in 
various dimensions: physical, social, and environmental 
dimensions with a medium effect size (d = 0.69, 0.63, and 

0.56), respectively, while the psychological dimension 
had a large effect size (d = 1.45) and the DIS had a large 
effect size (d = 1.58). For those in the age group > 50 year, 
during COVID-19 there were significant decreases in 
various dimensions: physical and environmental dimen-
sions, with a small effect size (d = 0.00, 0.03), respectively. 
While the psychological dimension had a medium effect 
size (d = 0.59), the social dimension had a large effect size 
(d = 0.86), and the DIS had a large effect size (d = 1.74).

Characteristics Dimension COVID-19 Median IQR Mean SD SE of Mean Shapiro-Wilk test(p) p-value Effect size(d)
Age(years) < 30 Physical health Before 56.00 19.00 52.13 11.10 2.87 0.007 0.105 0.89

During 44.00 15.50 42.75 9.89 2.86 0.387
Psychological health Before 63.00 25.00 57.73 13.73 3.54 0.090 0.059 1.16

During 44.00 3.00 45.50 5.79 1.67 0.011
Social relationships Before 69.00 19.00 59.67 11.93 3.08 0.003 0.018 0.69

During 56.00 15.50 50.92 13.40 3.87 0.030
Environment Before 56.00 13.00 60.00 8.86 2.29 0.104 0.016 0.96

During 50.00 21.50 48.67 14.07 4.06 0.652
DIS module Before 37.00 3.00 37.20 1.90 0.49 0.167 0.003 2.10

During 32.50 2.50 33.25 1.86 0.54 0.060
31–40 Physical health Before 44.00 18.00 48.11 8.92 2.10 0.014 0.067 1.84

During 38.00 7.00 35.67 3.50 1.17 0.000
Psychological health Before 56.00 13.00 60.72 8.86 2.09 0.009 0.005 1.58

During 44.00 12.00 47.22 8.24 2.75 0.084
Social relationships Before 53.00 25.00 48.50 15.32 3.61 0.057 0.285 0.26

During 50.00 6.00 45.11 10.69 3.56 0.106
Environment Before 56.00 13.00 57.06 9.61 2.27 0.191 0.023 1.39

During 44.00 19.00 42.33 11.57 3.86 0.340
DIS module Before 37.00 2.00 36.89 1.37 0.32 0.018 0.003 2.20

During 32.00 3.00 32.44 2.51 0 0.84 0.526
41–50 Physical health Before 44.00 18.00 43.30 11.38 2.37 0.406 0.303 0.69

During 38.00 10.00 37.10 5.51 1.23 0.009
Psychological health Before 56.00 6.00 56.74 9.67 2.02 0.000 0.012 1.45

During 44.00 6.00 43.20 9.04 2.02 0.004
Social relationships Before 56.00 12.00 51.87 13.19 2.75 0.069 0.021 0.63

During 50.00 22.00 42.75 15.76 3.52 0.039
Environment Before 56.00 25.00 49.61 14.87 3.10 0.000 0.888 0.56

During 41.00 15.00 42.00 12.02 2.69 0.036
DIS module Before 37.00 3.00 36.87 2.60 0.54 0.350 0.001 1.58

During 33.00 3.00 33.20 2.02 0.45 0.420
> 50 Physical health Before 38.00 6.00 39.39 10.85 1.45 0.000 0.616 0.00

During 41.00 13.00 39.36 11.76 1.96 0.106
Psychological health Before 56.00 13.00 55.38 12.72 1.70 0.003 0.003 0.59

During 47.00 12.00 49.03 8.31 1.39 0.002
Social relationships Before 56.00 22.00 52.68 17.20 2.30 0.000 0.000 0.86

During 37.50 25.00 38.22 16.36 2.73 0.175
Environment Before 44.00 18.00 45.46 15.33 2.05 0.009 0.968 0.03

During 44.00 18.00 45.03 10.66 1.78 0.012
DIS module Before 37.00 3.50 36.71 2.58 0.35 0.070 0.000 1.74

During 33.00 2.50 32.94 1.64 0.27 0.032
‡= Wilcoxon signed ranked test, # t-test, IQR: Interquartile Range, SD: Standard deviation, SE: Standard error

Table 4 (continued) 
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The WHOQOL– BREF and DIS scores comparison based on 
stratification by injury characteristics (level of injury and 
ASIA scale) before and during COVID-19
Table 5 displays the comparisons in the two periods for 
the WHOQOL– BREF, dimensions, and DIS for the 
level of injury. During COVID-19, the participants in the 
C1-C4 level injuries experienced significant decreases 
in various dimensions: physical, psychological, social 
dimensions, and DIS, with large effect sizes (d = 1.10, 
1.09, 0.82, and 1.33), respectively, while experienc-
ing a medium effect size (d = 0.50) in the environmental 
dimension. For participants in the C5-C8 level injuries, 
during COVID-19 there were significant decreases in 
various dimensions: a smalleffect size for physical health 
(d = -0.06) and large effect sizes for psychological and 
social dimensions (d = 1.05, 1.20), respectively. The envi-
ronmental dimension had a medium effect size (d = 0.52) 
and DIS showed a large effect size (d = 1.72). For par-
ticipants with T1-T6 level injuries during COVID-19, 
there were significant decreases in various dimensions: 
physical, psychological, and environmental dimensions 
with small effect sizes (d = 0.43, 0.38, and 0.34), respec-
tively, while the social dimension and DIS exhibited 
large effect sizes (d = 1.05, 2.27), respectively. For those 
with T7-T12-level injuries, during COVID-19 there 
were significant decreases in various dimensions: physi-
cal, social, and environmental dimensions with small 
effect sizes (d = 0.16, 0.36, and 0.28), respectively, while 
the psychological dimension and DIS showed large effect 
sizes (d = 1.43, 1.92), respectively. For the participants 
in the lumbar or sacral level group during COVID-19, 
there were significant decreases in various dimensions: 
physical, social, and environmental dimensions with 
large effect sizes (d = 2.09, 0.78, and 1.20), respectively, 
while the psychological dimension had a small effect 
size (d = 0.22) and the DIS exhibited a large effect size 
(d = 1.67).

Table 6 presents the comparisons in the two periods for 
the WHOQOL– BREF, dimensions, and DIS for ASIA 
groups. For SCI with the ASIA grade A group during 
COVID-19, there were significant decreases in various 
dimensions: large effect sizes in physical and psychologi-
cal dimensions and DIS (d = 0.76, 0.98, and 1.70), respec-
tively, while the social and environment dimensions 
showed small effect sizes (d = 0.46, 0.12). For participants 
with ASIA B during COVID-19, there were significant 
decreases in various dimensions: small effect sizes for 
physical and psychological dimensions (d = 0.160, 1.31), 
respectively, while the social dimension and DIS had 
large effect sizes (d = 0.92, 1.78), and the environment 
dimension had a medium effect size (d = 0.56). For par-
ticipants with ASIA scale C during COVID-19, there 
were significant decreases in various dimensions: the 
physical dimension had a small effect size (d = 0.32), while 

the psychological, social, and environment dimensions 
exhibited medium effect sizes (d = 0.70, 0.70, and 0.54), 
respectively. However, the DIS has a large effect size 
(d = 1.85). For the participants in the ASIA grade D group 
during COVID-19, there were significant decreases in 
various dimensions: a small effect size for the physical, 
psychological, and environment dimensions (d = 1.83, 
1.70, and 2.29), respectively, while the social dimension 
had a medium effect size (d = 0.02) and DIS exhibited a 
large effect size (d = 3.00).

Practices sample with respect to COVID-19
The percentage of individuals always practicing good 
habits varied from 66.23% for home disinfection to 93.5% 
for active quarantine and high-risk groups. The practice 
of keeping warm and avoiding catching a cold had an 
average value of 90.91%. Except for a few items such as 
“after the outbreak, stay at home to prevent infection,” 
“wear a mask when going out,” “wash hands,” “open win-
dows to keep the air fresh,” “reduce time in airtight, air-
less environments,” “reduce visits to crowded places,” and 
“avoid direct contact with public facilities that may be 
infected,” the adherence rate to good practices was above 
80% (Table 7).

Discussion
Based on the available studies and information, there 
is no research on the psychosocial effect of COVID-19 
specifically on individuals with chronic SCI. The influ-
ence of COVID-19 has presented a significant difficulty 
for healthcare staff and systems worldwide as they grap-
ple with the task of managing and providing long-term 
or intensive care for a large influx of infected patients. 
In response to the pandemic, the World Health Orga-
nization (WHO) has issued guidelines and protective 
measures for stakeholders, people with disabilities, and 
patients with SCI [34].

One of the recommendations put forward by the panel 
was the utilization of telemedicine as a means to deliver 
healthcare services to SCI patients during the COVID-19 
pandemic. In addition to providing medical care, remote 
methods such as text messaging, social media, and video 
conferencing could be employed for investigations, fol-
low-ups, and psychosocial support. By making telehealth 
services accessible to individuals with SCI, they may 
increase their empowerment and improve their ability 
to address common issues. Consequently, this could lead 
to a reduction in hospital admissions and the need for 
urgent care [35].

Aligned with the WHO’s guidance on implementing 
telecommunication strategies for individuals with dis-
abilities, this research paper aimed to assess the impact 
of the pandemic COVID-19 and the preventive measures 
on QOL domains among Chinese individuals with SCI. 
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Table 5 Comparisons between before and during COVID-19 scores for WHOQOL–BREF and DIS stratified by injury level
Characteristics Dimension COVID-19 Median IQR Mean SD SE of 

Mean
Shapiro-
Wilk test(p)

p-value Effect 
size 
(d)

Level of 
injury

C1-C4 Physical health Before 50.00 18.00 48.00 10.05 2.19 0.039 0.006 1.10
During 38.00 13.00 38.78 6.24 1.30 0.003

Psychological 
health

Before 56.00 7.00 56.90 9.46 2.06 0.017 0.013 1.09
During 44.00 12.00 47.61 7.28 1.52 0.002

Social 
relationships

Before 56.00 19.00 55.67 17.34 3.78 0.003 0.050 0.82
During 44.00 19.00 42.65 14.10 2.94 0.151

Environment Before 56.00 12.00 51.52 12.31 2.69 0.079 0.233 0.50
During 44.00 18.00 45.70 10.98 2.29 0.088

DIS module Before 37.00 3.00 36.00 2.90 0.63 0.266 0.002 1.33
During 32.00 3.00 32.83 1.72 0.36 0.008

C5-C8 Physical health Before 38.00 13.00 37.38 12.68 2.59 0.097 0.895 -0.06
During 38.00 13.00 38.00 9.34 2.50 0.049

Psychological 
health

Before 56.00 9.50 54.71 10.94 2.23 0.012 0.027 1.05
During 44.00 6.00 43.86 9.71 2.60 0.032

Social 
relationships

Before 53.00 19.00 54.71 11.36 2.32 0.006 0.003 1.20
During 44.00 19.00 41.07 11.43 3.05 0.056

Environment Before 50.00 25.00 47.63 16.03 3.27 0.119 0.512 0.52
During 41.00 19.00 40.21 12.59 3.36 0.133

DIS module Before 37.00 2.00 37.29 2.26 0.46 0.080 0.000 1.72
During 33.50 2.00 33.50 2.14 0.57 0.154

T1-T6 Physical health Before 44.00 6.00 41.29 10.19 2.72 0.125 0.118 0.43
During 31.00 19.00 36.57 11.67 4.41 0.252

Psychological 
health

Before 59.50 25.00 54.21 16.59 4.43 0.448 0.612 0.38
During 56.00 12.00 49.00 9.75 3.68 0.019

Social 
relationships

Before 56.00 19.00 54.86 13.35 3.57 0.185 0.037 1.05
During 44.00 25.00 41.86 11.28 4.26 0.062

Environment Before 47.00 12.00 48.36 12.43 3.32 0.861 0.830 0.34
During 44.00 12.00 44.00 13.50 5.10 0.552

DIS module Before 37.00 2.00 37.21 1.37 0.37 0.180 0.015 2.27
During 32.00 4.00 33.00 2.24 0.85 0.165

T7-T12 Physical health Before 41.00 6.00 42.29 10.07 1.63 0.015 0.575 0.16
During 44.00 6.00 40.63 11.35 2.07 0.055

Psychological 
health

Before 56.00 13.00 60.79 11.49 1.86 0.005 0.000 1.43
During 44.00 6.00 46.57 8.16 1.49 0.004

Social 
relationships

Before 50.00 12.00 49.16 16.90 2.74 0.004 0.096 0.36
During 50.00 31.00 42.47 19.91 3.63 0.049

Environment Before 56.00 19.00 50.76 17.24 2.80 0.000 0.586 0.28
During 47.00 18.00 46.77 10.24 1.87 0.039

DIS module Before 37.00 2.00 36.92 2.41 0.39 0.323 0.000 1.92
During 33.00 2.00 33.03 1.56 0.29 0.212

Lumbar or 
sacral

Physical health Before 44.00 19.00 50.67 11.37 2.94 0.061 0.034 2.09
During 31.00 13.00 31.33 6.51 3.76 0.915

Psychological 
health

Before 56.00 12.00 52.53 9.46 2.44 0.490 0.655 0.22
During 44.00 19.00 50.33 10.97 6.33 0.000

Social 
relationships

Before 56.00 38.00 52.87 17.82 4.60 0.010 0.109 0.78
During 44.00 19.00 41.67 9.71 5.61 0.600

Environment Before 50.00 12.00 52.20 11.16 2.88 0.017 0.285 1.20
During 38.00 37.00 33.67 18.88 10.90 0.618

DIS module Before 37.00 3.00 36.73 1.98 0.51 0.895 0.213 1.67
During 30.00 7.00 31.67 3.79 2.19 0.253

DIS: Disability, IQR: Interquartile Range, SD: Standard deviation, SE: Standard error
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However, the survey was conducted from November 
2020 to April 2021, comparing in-person follow-up visits 
before the COVID-19 outbreak with the current situation 
influenced by the pandemic. This survey asked the partic-
ipants voluntarily to evaluate how the pandemic COVID-
19 and the associated preventive measures affected the 
QOL domains. It included the SAS/SDS, the COVID-
19 prevention practices, the WHOQOL– BREF, and 
the DIS. This survey clearly demonstrated a decrease in 
QOL across all domains during the pandemic. Moreover, 

it supports the previous research indicating that the 
COVID-19 pandemic highly affects QOL in individu-
als with SCI with greater negative effects than before the 
pandemic. However, the previous studies consistently 
reported lower scores across QOL domains compared 
to healthy communities or other chronic diseases. Con-
sidering the existing literature [36, 37], it is reasonable to 
expect the current findings in SCI patients of decreased 
QOL during the COVID-19 pandemic. This was reported 
in the domains of physical health (41.50 ± 10.98), 

Table 6 Comparisons between before and during COVID-19 scores for WHOQOL–BREF and DIS stratified by ASIA groups
Charac-
teristics

Dimension COVID-19 Median IQR Mean SD SE of Mean Shapiro-Wilk test(p) p-value Effect size (d)

ASIA A Physical health Before 47.00 15.00 47.04 12.88 2.43 0.031 0.117 0.76
During 38.00 13.00 38.52 9.14 1.99 0.163

Psychological health Before 56.00 22.00 55.25 12.14 2.29 0.230 0.004 0.98
During 44.00 6.00 44.71 9.24 2.02 0.008

Social relationships Before 56.00 25.00 51.14 19.22 3.63 0.001 0.336 0.46
During 50.00 25.00 43.10 15.56 3.40 0.038

Environment Before 53.00 18.50 48.11 18.35 3.47 0.041 0.820 0.12
During 44.00 18.00 46.29 11.68 2.55 0.447

DIS module Before 37.00 3.00 37.32 2.48 0.47 0.566 0.000 1.70
During 33.00 3.00 33.43 2.09 0.46 0.467

B Physical health Before 38.00 6.00 41.77 9.64 1.63 0.000 0.536 0.16
During 44.00 6.00 40.20 9.91 1.98 0.004

Psychological health Before 56.00 7.00 58.86 9.57 1.62 0.000 0.001 0.131
During 44.00 12.00 47.32 8.01 1.60 0.006

Social relationships Before 50.00 25.00 54.49 14.19 2.40 0.006 0.000 0.92
During 44.00 19.00 41.00 15.11 3.02 0.134

Environment Before 56.00 13.00 52.23 12.82 2.17 0.000 0.116 0.56
During 50.00 18.00 45.56 11.10 2.22 0.068

DIS module Before 36.00 3.00 36.63 2.53 0.43 0.105 0.000 1.78
During 33.00 2.00 32.84 1.62 0.32 0.209

C Physical health Before 44.00 6.00 41.84 12.07 1.80 0.015 0.137 0.32
During 38.00 13.00 38.29 10.17 1.92 0.126

Psychological health Before 56.00 13.00 55.31 12.43 1.85 0.015 0.105 0.70
During 44.00 12.00 48.11 7.71 1.46 0.008

Social relationships Before 56.00 25.00 52.31 15.14 2.26 0.001 0.005 0.70
During 44.00 25.00 41.25 16.52 3.12 0.119

Environment Before 50.00 12.00 48.76 13.85 2.06 0.137 0.165 0.54
During 41.00 22.00 41.61 12.44 2.35 0.225

DIS module Before 37.00 3.00 36.60 2.07 0.31 0.122 0.000 1.85
During 33.00 3.00 32.93 1.90 0.36 0.225

D Physical health Before 47.00 12.00 47.00 7.75 3.87 0.972 0.180 1.83
During 38.00 7.00 35.67 4.04 2.33 0.000

Psychological health Before 62.50 22.50 67.25 15.13 7.56 0.225 0.207 1.70
During 44.00 25.00 43.67 12.50 7.22 0.956

Social relationships Before 56.00 3.00 54.50 3.00 1.50 0.001 1.000 0.02
During 50.00 25.00 54.33 13.05 7.54 0.443

Environment Before 63.00 3.50 61.25 3.50 1.75 0.001 0.109 2.29
During 50.00 12.00 50.00 6.00 3.46 1.000

DIS module Before 37.00 2.00 38.00 2.00 1.00 0.001 0.109 3.00
During 32.00 4.00 32.00 2.00 1.15 1.000

ASIA: American Spinal Injury Association Impairment Scale, IQR: Interquartile Range, SD: Standard deviation, SE: Standard error
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psychological health (52.73 ± 11.60), social relationships 
(48.46 ± 16.44), and environmental (47.83 ± 13.80), which 
matches the results of Hearn et al. [38]. The pandemic 
presented SCI patients with a range of personal, physi-
cal, psychological, and social challenges. These challenges 
had the potential to adversely impact their daily func-
tioning and overall QOL. Rudolf et al., reported different 
results and did not observe any notable variations in the 
four domains of WHOQOL– BREF among SCI patients 
before and during the pandemic [39]. However, the larg-
est reductions were reported in participants’ satisfaction 
with their daily medical treatment [16]. Moreover, the 
heightened risk of infection, which remains the primary 
cause of mortality following SCI [40], further contributes 
to the deterioration in health. Other studies have been 
conducted in Tanzania, Canada, and Hong Kong and 
found that SCI patients had a greater negative impact on 
the physical health domain than other domains [36, 41, 
42]. However, many studies have documented the current 
findings that there was an increase in sleep disturbances 
during COVID-19 [43, 44]. Moreover, sleep disruption 
can negatively affect psychological, cognitive, and social 
functioning, ultimately reducing the patient’s QOL [45]. 
The psychological health domain covers life satisfaction, 
sense of meaning, concentration ability, body acceptance, 
self-contentment, and negative emotions like sadness, 
distress, anxiety, and depression [46]. However, the pres-
ent outcome revealed a significant decline in psycho-
logical health compared to the period before COVID-19. 
This survey finding is consistent with a Japanese study 
that indicated that 44.4% showed symptoms of deterio-
ration during the pandemic period [47]. Additionally, the 
largest reduction occurred in concentration ability and 
self-satisfaction. The findings of this survey were in line 
with the Hearn et al., study, which showed a significant 

decline in the psychological well-being of individuals 
with SCI [16]. The deterioration in psychological health 
can be linked to the restricted availability of healthcare 
organizations and the required isolation during quaran-
tine. Despite numerous studies conducted to evaluate the 
effects of COVID-19 on psychological health, there are a 
limited number of studies that have specifically assessed 
the influence of COVID-19 on the psychological well-
being of individuals with SCI. Telemedicine interventions 
have contributed to reducing the fear of infection and 
COVID-19 outbreaks among SCI patients. By conduct-
ing tele-rehabilitation sessions, telemedicine provides 
a safe and secure communication platform for patients. 
This approach supports the psychosocial well-being of 
SCI patients by allowing them to receive necessary reha-
bilitation services while minimizing the risk of exposure 
to the virus. The social relationships domain includes 
satisfaction in social relationships, sexual behavior, and 
friend support [46]. This cross-sectional survey revealed 
a substantial decrease in social domain QOL during the 
pandemic compared to the pre-pandemic. In contrast, 
García-Rudolph et al. indicated no disparity between the 
two periods in terms of the social aspect of the WHO-
QOL– BREF and these results are inconsistent [39]. 
However, a significant reduction was reported in patient’s 
satisfaction with their friends support and in social rela-
tionships. This inconsistency is attributed to the enforced 
distancing policies during COVID-19, which aimed to 
protect high-risk individuals by promoting limited face-
to-face contact and confinement to their home.

However, the environmental domain covers aspects 
of freedom perception, physical and financial assur-
ance, social and healthcare services, living satisfaction, 
opportunities for learning and skill development, engage-
ment in activities, and the availability of entertainment 

Table 7 The COVID-19 prevention practices by cross secotional survey sample (N = 77)
Items Always

n (%)
Often
n (%)

Sometimes
n (%)

Never
n (%)

After the outbreak, stay at home to prevent infection 44(57.11) 19(24.68) 11(14.29) 3(3.90)
Wear a mask when going out 50(64.94) 18(23.37) 6(7.79) 3(3.90)
Wash hands 38(49.35) 27(35.06) 8(10.39) 4(5.20)
Seek medical advice when symptoms such as fever and cough appear 40(51.95) 18(23.37) 15(19.40) 4(5.19)
Monitor body temperature 29(37.66) 26(33.76) 18(23.30) 4(5.19)
Open windows to keep the air fresh 42(54.55) 25(32.46) 10(12.90) 0
Rest properly and don’t stay up late 31(40.26) 25(32.46) 16(20.70) 5(6.49)
Appropriate exercise 30(38.96) 27(35.06) 15(19.40) 5(6.49)
Home environment disinfection 18(23.38) 33(42.85) 21(27.20) 5(6.49)
Reduce time in airtight, airless environments 39(50.65) 24(31.16) 10(12.90) 4(5.19)
Reduce visits to crowded places 43(55.84) 26(33.76) 7(9.09) 1(1.29)
Avoid direct contact with public facilities that may be infected, such as elevator buttons and stair railings 39(50.65) 28(36.36) 8(10.38) 2(2.59)
Active quarantine after contact with high-risk groups 45(58.44) 27(35.06) 3(3.90) 2(2.59)
Cover mouth and nose when coughing or sneezing 44(57.14) 21(27.27) 10(12.90) 2(2.59)
Keep warm and avoid catching cold 45(58.44) 25(32.47) 7(9.09) 0
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activities [39]. According to this survey, the largest 
decreases occurred in how healthy their physical envi-
ronment was and their satisfaction with their patients liv-
ing conditions. Nonetheless, previous studies conducted 
before COVID-19 documented lower scores in the envi-
ronmental domain [48]. Therefore, COVID-19 might 
influence the environmental domain, and SCI patients 
already experienced a pre-existing low QOL.

The findings of the survey indicate the importance of 
raising awareness about the specific challenges experi-
enced by SCI patients during the pandemic. This aware-
ness can play a significant role in fostering improved 
support and understanding from broader communi-
ties. By implementing the mentioned recommendations, 
healthcare providers, policymakers, and stakeholders can 
collaborate to alleviate the adverse impact of the pan-
demic on the psychological well-being and overall QOL 
of SCI patients.

The DIS, SDS, SAS before and during pandemic COVID-19
As for the DIS module, participants before COVID-19 
had a few QOL scores lower than participants during 
COVID-19. This agrees with a study by Lakhani et al., 
who showed a difference between the two periods of the 
DIS [49]. Moreover, this means providing valuable insight 
into the specific needs and areas of improvement for 
individuals with disabilities and helping to report inter-
ventions, policies, and support services that promote 
their overall well-being and QOL.

In this survey, the participants showed a significant 
increase in depression, with a mild level of severity, as 
indicated by the SDS assessment. Similarly, anxiety lev-
els significantly rose, reaching a mild level of severity, 
as reported through the SAS assessment, in contrast to 
the period before COVID-19, where anxiety levels were 
within the normal range. These results are coordinated 
with those of García-Rudolph et al. [39].

Comparisons WHOQOL–BREF and DIS stratified before and 
during COVID-19 periods by gender and age groups
There were no significant differences in any of the WHO-
QOL– BREF dimensions. In addition, the effect size of 
WHOQOL–BREF dimensions in the older adult group 
was smaller than in the young adult group. This result 
coordinated with Susan et al., as individuals’ transition 
from young to old and older adults frequently express 
lower levels of negative emotions and comparable or 
higher levels of positive emotions compared to com-
paratively young adults [50]. However, this survey found 
significant differences in DIS scores when classifying the 
participants according to age (< 30, 31–40, 41–50 and 
> 50). The adult group reported significantly lower DIS 
scores during COVID-19 than before it competed with 
younger adults. This difference suggests that older adults 

may face specific challenges and limitations that result 
from previous studies.

Meanwhile, this survey revealed a significant differ-
ence before and during COVID-19 in psychological 
health, social relationships, and DIS scores among gen-
der groups. Men and women may utilize distinct cop-
ing strategies in response to the COVID-19 pandemic, 
which can influence their psychological well-being and 
ability to maintain satisfying social relationships in diffi-
cult circumstances. In addition, the biological differences 
between genders can influence psychological health and 
social relationships [51].

Comparisons WHOQOL–BREF and DIS Stratified Before and 
During COVID-19 Periods by injury Level and ASIA Grades
Regarding injury level, all of C1-C4, C5-C8, and T7-T12 
had a large psychological effect size. Higher injury levels 
are associated with increased psychological distress and 
lower psychological health scores due to the physical 
limitations and the impact on overall well-being [52]. In 
addition, many factors affected psychological health after 
SCI, such as level of injury, personal strength, community 
support, healthcare provision, and coping skills. Particu-
larly in the C1-C4 and C5-C8 levels with a medium effect 
size, and T1-T6, T7-T12 with a small effect size in the 
environmental domain. While all injury levels were with 
a large effect size of the DIS module.

In contrast, ASIA grades had a large effect size on phys-
ical health, with more injury severity in ASIA grade A, 
while the other domains (psychological, social, and envi-
ronmental) significantly decreased with various effect 
sizes. Loss of motor function, sensory impairments, 
reduced mobility and physical activity, challenges in self-
care and daily activities, and secondary health compli-
cations are all due to lower physical health with a more 
severe injury [53].

COVID-19 preventative behaviors
This survey demonstrated that SCI patients received less 
home environment disinfection due to travel constraints 
and environmental barriers that prevent SCI individu-
als from optimal hygienic practice and restrict adequate 
exercise and rehabilitation ability [54–56]. In contrast, 
Huiming et al. found poorer access to observe body tem-
perature, coughing, and sneezing hygiene in the Chinese 
participants [33]. The findings indicated that individu-
als with SCI had the lowest likelihood of disinfecting 
their home environment. The results of this survey align 
with previous research conducted on Chinese partici-
pants regarding their disinfection practices at home [33]. 
Chinese SCI patients are more likely to voluntarily self-
isolate and actively quarantine themselves upon encoun-
tering high-risk groups. This behavior can be attributed 
to their excellent awareness of COVID-19 symptoms and 



Page 14 of 16Altahla et al. Journal of Orthopaedic Surgery and Research          (2024) 19:564 

adherence to preventive measures imposed by the Chi-
nese government, which is widespread among the Chi-
nese population [33].

Limitations
First, the small and biased sample, as well as the conve-
nience of the data collection, prevents the representative-
ness of the results. Moreover, readers should approach 
the outcomes with an optimal level of attention. Second, 
the participants had varying levels of education, which 
could have influenced their understanding of the ques-
tionnaire. This difference in educational background 
presents an additional potential source of response 
bias. Furthermore, the survey did not gather informa-
tion regarding participants’ vaccination status or history 
of COVID-19 diagnosis. Consequently, future research 
would be advantageous in examining the associations 
between these variables, COVID-19 preventive behav-
iors, implications and recommendations for healthcare 
providers, and QOL. Finally, a recent report discussed 
some thoughts on SCI and COVID-19 after the first 
wave [35]. However, it is essential to establish a long-
term follow-up with these patients during the pandemic 
peak level and in the current phase of controlled viral 
infection.

Conclusions
This survey individual with SCI experienced decreased 
QOL levels in all domains during the COVID-19 pan-
demic compared to their QOL before COVID-19. Chi-
nese individuals with SCI displayed reduced compliance 
with COVID-19 preventive measures, particularly in 
relation to disinfecting their home environment. How-
ever, they showed higher a likelihood of active quarantine 
after contact with high-risk communities. The younger 
group experienced a greater impact from COVID-19, 
with a moderate to large effect size in the WHOQOL–
BREF dimension. In contrast, the older group showed 
a smaller to medium effect size, suggesting their resil-
ience in the face of challenges. However, during COVID-
19, older adults had significantly lower DIS scores than 
younger adults, indicating that their quality of life dete-
riorated more markedly during the pandemic. Regarding 
the level of injury and ASIA grades before and during 
COVID-19 periods, there were significant decreases in 
various WHOQOL–BREF and DIS dimensions. The sig-
nificant decline in QOL reported by individuals with SCI 
in China during the COVID-19 pandemic emphasizes 
the importance of providing rehabilitation and mental 
health services. Specifically, utilizing telehealth services 
can be instrumental in mitigating the impacts of the pan-
demic on their well-being. Furthermore, it is crucial to 
provide psychoeducation, support, and COVID-19 pre-
ventive behaviors in this particular region. Additionally, 

to support individuals with SCI during the pandemic, 
enhance access to health services, integrate health sup-
port into rehabilitation programs, and advocate for poli-
cies prioritizing their health care needs.
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