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Regular physical activity (PA) is important for maintaining mental and physical health after liver transplantation
(LT); however, the fluctuations in routine PA during COVID-19 and its putative impacts are currently unknown.
This study examined the changes in PA during the COVID-19 pandemic and explored its association with fear
and depression during the pandemic.

This longitudinal study included 83 LT patients whose PA was measured using the short form of the International
Physical Activity Questionnaire before and during COVID-19. Fear of COVID-19 was estimated based on pre-
vious studies, and depression was assessed using the Patient Health Questionnaire-9. Participants were also
asked about important sources of information on COVID-19. PA was classified as inactive or active depending
on the changes in PA, and logistic regression analyses with PA as a dependent variable were conducted to ex-
plore the associations among PA, depression, and fear of COVID-19.

Moderate and high PA exhibited decreasing trends before and during the COVID-19 pandemic, especially in
males. Fear of being infected with SARS-CoV-2, the virus that causes COVID-19, while shopping was signifi-
cantly higher in females and was significantly independent of inactivity during the COVID-19 pandemic. Only 1
patient reported that their transplant center was their main source of information about COVID-19. Only 4.9%
of the LT participants were depressed.

Our study results indicate the need to support the provision of accurate information about COVID-19 by health
care professionals in transplant centers, especially for patients with low PA, to prevent PA decline in LT patients.
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Background

The five-year survival rate after liver transplantation (LT)
reached 75% in 2019 owing to advancements in surgical tech-
niques and improved immunosuppressants [1]. However, LT
patients are considered at high risk of developing coronavi-
rus disease 2019 (COVID-19), and experience severe symp-
toms owing to continued use of immunosuppressants and
blunted immune response to vaccination [2,3]. A review of
COVID-19 and organ transplant patients after transplant re-
ported that the mortality rate of post-transplant patients in-
fected with SARS-CoV-2, the virus that causes COVID-19, is 13-
30%, which is higher than the mortality rate of 12.5% in the
general population [4-6].

Physical activity (PA) after LT is effective in preventing the on-
set and severity of metabolic syndrome, including hypertension
and obesity, which are long-term post-transplant complications,
and improving physical function and quality of life (QOL) [7-9].
A study on PA and depression in kidney transplant recipients 6
years after transplant revealed that higher PA levels were as-
sociated with a lower risk of depression [10]. Therefore, pro-
moting PA after organ transplantation is important to main-
tain patients’ mental and physical health.

A study on the PA of the general Japanese population be-
fore, during, and after COVID-19 was declared an emergen-
cy showed that total PA (TPA) in the general population was
15-32% lower than before its onset [11]. A systematic review
reported that PA decreased during the COVID-19 pandem-
ic among the general population as well as among diabetes
and heart failure patients, for whom PA is highly recommend-
ed [12,13]. There are concerns regarding COVID-19 associat-
ed hindrances in execution of PA in post-LT patients; howev-
er, the changes in PA during the COVID-19 pandemic in this
population are still unknown.

Although mental QOL improves in the long term after LT [14],
depression may be higher in post-LT patients as they are a
COVID-19-vulnerable population. Systematic reviews have
shown that depression after organ transplantation increases
the risk of mortality and graft dysfunction by 65% [15]; there-
fore, prevention of depression after transplantation is an im-
portant postoperative issue. A review on mental health during
the COVID-19 pandemic reported that patients with chronic
diseases such as diabetes have higher levels of depression and
anxiety than those with non-chronic diseases [16]. Studies in-
dicated that PA was a predictor of depression in the general
population during the COVID-19 pandemic [17] and that the
promotion of moderate-to-vigorous PA reduced depression by
12-32% [18]. However, the relationship between depression
associated with the COVID-19 pandemic and PA in post-LT pa-
tients has not been clarified yet.
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A moderate level of fear of COVID-19 has a positive effect
by promoting infection-preventive public health behaviors,
such as hand washing and social distance, whereas extreme
fear causes psychological and physical problems [15]. A study
found that post-LT patients in Germany were more fearful of
COVID-19 and went out less frequently than their household
members, and approximately 40% of patients avoided going
out during the COVID-19 pandemic [16].

Systematic reviews evaluating the fear levels of contracting
COVID-19 in the general population and healthcare providers
have indicated sex-associated differences in their fear lev-
els [17]. A comparative study revealed that females were ap-
proximately 3 times more likely to have moderate/higher fear
levels of contracting COVID-19 compared with males [18]. In
addition, fear of COVID-19 and PA were shown to be negative-
ly correlated [19]. Excessive fear after LT may lead to mental
health problems as well as decreased PA and deterioration of
the transplanted organ.

This study aimed to: 1) compare PA before and during the
COVID-19 pandemic in patients who had undergone LT, 2) iden-
tify depression and fear of COVID-19 in post-LT patients, 3) ex-
amine sex-specific differences in PA changes, depression, and
fear of COVID-19, and 4) explore the relationship between PA
during the COVID-19 pandemic, depression, and levels of fear
of contracting COVID-19.

Material and Methods

Sampling

This was a longitudinal study. The sample population includ-
ed 94 patients from the Kyushu University Hospital LT Surgery
outpatient department who had their PA measured before the
COVID-19 pandemic, from 2016 to 2019. A further 94 individu-
als were invited to take part in the survey during the pandem-
ic, which was conducted from February to March 2021. During
this study period, a state of emergency was declared by the
national and prefectural governments. The inclusion criteria
were: 1) >20 years of age, 2) time since LT 6 months, and 3)
living at home. The exclusion criteria were having a gait disor-
der, such as severe arthritis. Self-administered questionnaires
and consent forms were distributed to 94 patients who met
the eligibility criteria, and 86 patients responded (response
rate of 91.5%). Two patients were excluded owing to missing
data in the International Physical Activity Questionnaire (IPAQ);
therefore, 84 patients were included in the analysis (valid re-
sponse rate of 89.4%). One of the analyzed patients had miss-
ing data in the self-administered questionnaire for the fear of
COVID-19. Consequently, 83 patients were analyzed for fear
of COVID-19. A sample of 82 patients was calculated to yield
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an ability to detect a type 2 error of 0.8 and an effect size
of 0.3 at the 5% significance level (G*Power, Heinrich-Heine
Universitdt, Diisseldorf, Germany).

This study was approved by the Kyushu University Ethics
Review Board (ID: 2020-663). The privacy of the study partici-
pants was protected and their personal information was kept
confidential. Participants were informed that their participa-
tion was voluntary, that it would not affect their treatment,
that they could withdraw from the study at any time, and that
only the aggregated data would be reported. All participants
then provided written informed consent.

Procedure

LT patients who met the eligibility criteria were informed of
the research purpose, ethical considerations, research proto-
col, and the instructions for the self-administered question-
naire by the first researcher during their outpatient visits in
February and March 2021. Participants who agreed to partici-
pate completed a written consent form at home after their out-
patient visit and answered a self-administered questionnaire.
After completing the questionnaire, they mailed the consent
form and the questionnaire to the researcher.

Physical Activity

PA levels were assessed using the Japanese version of IPAQ
short form [20,21]. The IPAQ is a self-administered question-
naire consisting of 7 items, including the duration (minutes)
and frequency (days) of 4 PA domains (leisure, domestic and
gardening, work, and transport) performed in the preceding
week. The PA intensity equivalent for Vigorous PA=8.0 Metabolic
equivalents (METs), Moderate PA=4.0 METs, and Walking=3.3
METs. PA (METs/min/week) was calculated as each PA intensi-
ty (METs)*duration (minutes)*days. TPA (METs/min/week) was
calculated using the sum of PA intensity for vigorous, mod-
erate, and walking. In addition, to classify the population, PA
levels were divided into the following 3 categories according
to the IPAQ scoring [22]:

* High (Vigorous for at least 3 days per week and TPA of 1500
METs*min/week, or Vigorous, Moderate, or Walking for at
least 7 days per week and TPA of 3000 METs*min/week);

* Moderate (Vigorous PA of at least 20 minutes per day for at
least 3 days/week, or Moderate or Walking for at the least
30 minutes per day for at least 5 days/week, or Walking,
Moderate, or Vigorous for at the least 5 days/week and TPA
of 600 METs*min/week); and

¢ Low (Does not meet the criteria for High or Moderate PA).

In this study, PA was classified into categories by calculating
vigorous, moderate, walking time (min/week), and total PA
(METs*min/week). Inactive and active groups were categorized
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based on changes in PA during the pandemic. The inactive
group was defined as participants with moderate and high
PA before the pandemic and low PA during the pandemic, or
participants with low PA both before and during the pandem-
ic. The active group was defined as participants with moder-
ate and high PA before and during the pandemic.

Fear of COVID-19

The fear of COVID-19 was evaluated using a 5-point Likert scale
(5=agree; 1=disagree) with a 4-item self-administered ques-
tionnaire based on Reuken et al [16]. LT patients were asked
to choose the 2 most important sources of COVID-19 informa-
tion among the following 10 options: 1) other transplant pa-
tients, 2) Ministry of Health, Labour and Welfare website, 3) lec-
tures on transplants, 4) television, 5) news website, 6) family/
friends, 7) newspapers, 8) social networking service, 9) trans-
plant center, and 10) hospitals other than Kyushu University
Hospital. In addition, participants were asked if they had ever
been diagnosed with COVID-19.

Depression

The Japanese version of the Patient Health Questionnaire-9
(PHQ-9) was used to assess depression [23]. The PHQ-9 is a
9-item self-administered questionnaire that has been tested
for reliability and validity and translated into many languages
as a rating scale for depression [24]. The original English ver-
sion of the PHQ-9 had a Cronbach’s o, of 0.89 [25], while our
study had a Cronbach’s a of 0.75.

PHQ-9 evaluates the frequency of depressive symptoms over
the last week (“not at all,” “several days,” “more than half the
day,” “half the day nearly every day,” and “nearly every day”).
The level of depression is classified according to the total score:
0-9 (minimal-mild), 10-14 (moderate), 15-19 (moderate—se-
vere), and 20-27 (severe). In the present study, a score of 10
or higher (>moderate) was used as the cut-off for depression
based on the observations obtained from previous studies [26].

Patient Characteristics

Clinical and demographic characteristics of patients were col-
lected from medical records. Body mass index (BMI) was cal-
culated using the patient’s height and weight measurement
data before the pandemic, although self-reported data were
evaluated during the pandemic. Patients were asked ques-
tions about their exercising habits only during the pandemic.

Statistical Analysis

After calculating descriptive statistics, PA categories were classi-
fied into 2 groups: low and moderate-and-high. Mann-Whitney
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Table 1. Demographic characteristics and physical activity of liver transplant patients before and during the COVID-19 pandemic.

Before COVID-19

During COVID-19

Male Female Female Female

Age (years) 58.6+8.5 59.3+59 58.2+10.1

BMI (kg/m?) 226$29  23.0%25  223#32

BMI 225 kg/m? 19 7(368)  12(25.5)

Time since LT 47+47 47242 47352

(year)

Comorbidity

Hypertension 39 18 (48.6) 21 (447) 41(488) 17(459) 24(511)  <001*  <O001* 002"

Diabetes 17 10700 7(149) 20(238) 12(324) 8(17.0)  <001*  <001*  <.001¢

fy’gsp)'oyme”t 47 32(86.5) 15(31.9) 43(51.2) 27(73.0) 16(340)  <.001* 014¢ 010

Physical activity

Visorous PA 1029+  57.7¢ 1385 569+ 765+ 4154

(mgin b 378.2 152.4 486.9 176.7 205.5 150.7 613* 600* 092*

(MDO)  (MDO)  (MDO)  (MDO)  (MDO)  (MDO)
Voderate PA 1157+  1443x 932+ 1154+  1330:  1016%
v 263.9 248.4 276.1 265.5 300.4 237.0 585> 254" 845*
(MDO)  (MDO)  (MDO)  (MDO)  (MDO)  (MDO)

Wakin 3536+ 2862+ 4066+  3285: 3355+ 3229+

G /vfeek) 388.0 351.4 4104 407.3 4157 405.1 357% 852% 112*
(MD 225) (MD200) (MD240) (MD150) (MD 150) (MD 150)

Total PA 19602+ 15847+ 22557+ 20008+ 22511+  1803.8%

(METsminweeky 31300 16988 39008 26134 29019 23754 641" 437* 674*
(MD 990) (MD 1188) (MD 990) (MD 813) (MD 1158) (MD 495)

* Wilcoxon signed-rank test; # Chi-squared test. Data are presented as mean+SD, n (%), or median. The P value indicates the difference
between before and during the pandemic. BMI — body mass index; LT — liver transplantation; PA — physical activity.

U and chi-square tests were used to compare the PA changes, Results
medical and demographic attributes, fear of contracting the
virus, and sex differences before and during the pandemic. Sampling

Mann-Whitney U and chi-square tests were used to compare
fear of COVID-19, depression, and demographic characteristics
in inactive and active groups. In addition, logistic regression
analyses were conducted with inactive and active groups dur-
ing the pandemic as dependent variables to examine the as-
sociation between PA, fear of COVID-19, and depression. The
independent variables included: fear of COVID-19, which was
significant in the univariate analysis, and presence of depres-
sion, sex, age, and BMI, among the known factors associated
with PA. We used BMI before the pandemic because BMI dur-
ing the pandemic was self-reported.

All statistical analyses were conducted using SPSS Ver. 27
(IBM Corp., Armonk, NY, USA), and P<.05 was considered sta-
tistically significant. The figures were created using Microsoft
Excel®2019 Ver. 1808 (Microsoft Corp. Tokyo, Japan).

This work is licensed under Creative Common Attribution-
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Table 1 shows the demographic and clinical characteristics of
the participants before and during the pandemic. The mean
age before the pandemic was 58.6 years, and 44.6% of the to-
tal sample population was male. The average time since LT be-
fore the pandemic was 4.7 years. Hypertension and diabetes
mellitus were significantly increased among the sample pop-
ulation before and during the pandemic (P<.001).

None of the participants had been infected with COVID-19.
Television was the main source of information about COVID-19
for 81 (96.4%) patients, followed by newspapers for 32 (38.1%),
and news websites for 30 (35.7%). Only 1 patient (1.2%) used
a transplant center as a main source of information.
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Figure 1. Changes in physical activity level among liver transplant patients before and during the COVID-19 pandemic. (A) All; (B) Male;
(C) Female. The figure was created using Microsoft Excel® 2019 Ver.1808 (Microsoft Corp. Tokyo, Japan).

Changes in PA Before and During the Pandemic

Table 1 shows the PA with IPAQ before and during the pan-
demic. Moderate-and-high PA reported by 56.0% of the par-
ticipants before the pandemic decreased to 45.2% during the
pandemic. Conversely, low PA increased from 44.0% to 54.8%
before and during the pandemic, respectively. Overall, there
was no statistically significant difference in PA levels before
and during the pandemic (P=.099; Figure 1A). However, males
had decreased moderate and high PA and increased low PA dur-
ing the pandemic compared to before the pandemic (P=.037;
Figure 1B). Females showed no change in PA before and dur-
ing the pandemic (P=.798, Figure 1C).

Fear of COVID-19 and Depression

Table 2 displays a comparison of depression and fear of
COVID-19 among the participants. Fear of shopping during the
pandemic was stronger for females than for males (P=.023).
There were no sex differences in the other 3 questions regard-
ing the fear of COVID-19.

Only 4 participants (4.8%) had PHQ-9 scores of 10 or higher,
indicating depression. The level of depression was moderate
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in 3 patients (3.6%), moderate-to-severe in 1 patient (1.2%),
and there were no patients with severe depression (Table 2).

Relationship Between PA and Fear of COVID-19 and
Depression During the Pandemic

Table 3 shows demographic characteristics, depression, and
fear of COVID-19 during the pandemic in the inactive and ac-
tive groups. Univariate analysis showed that the inactive group
was significantly more fearful of immunosuppressants and hos-
pital/shopping infections during the pandemic than the active
group. The active group had stronger exercise habits than the
inactive group (P=.045). There were no differences in the lev-
el of depression between the 2 groups.

In a comparison by sex, among males, the inactive group was
significantly more fearful of immunosuppressants and hos-
pital/shopping infections during the pandemic than the ac-
tive group (P=.039, P=.048, P=.002, respectively). In the ac-
tive group, females had a higher level of fear of infection with
COVID-19 through shopping than males (P=.020). More males
were employed than females in both the active and inactive
groups (P=.012, P=.024, respectively).
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Table 2. Comparison of depression and fear of COVID-19 in liver transplant patients.

Depression
Pinmalmid 0 = 80 (052 36 (073 4 (036
 Moderate 3 66 1 e 2 43
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 591*
Moderate-severe 1 (1.2) 0 (0) 1 (2.1)
CSevere = oo o 0o
CFearsof COVIDIS
* “t am afraid of becoming infected with COVID-19” 40 (30-5.0) 40 (3045 40 (3050 . 950t
”'1 fae':tiif;ajv‘?tahgto\'%_r;‘;fication could worsen an 40 (3.0-5.0) 40 (2.0-4.0) 40 (3.8-5.0) 081*
* “/am afraid of becoming infected in the hospital” 3.0 (3.0-40) 30 (20-40) 30 (3040) . 3140
© “l am afraid of becoming infected while shopping” 3.0 (3.0-40) 30 (2040) 30 (30-40) 023

* Mann-Whitey U test; * Chi-squared test. Data are presented as n (%) or as meanzstandard deviation. Fear of COVID-19 is presented
as median (interquartile range). Fear of COVID-19 was rated on a 5-point Likert scale: 1=disagree, 2=somewhat disagree, 3=neutral,

4=somewhat agree, 5=agree.

Logistic regression analysis was conducted to explore the as-
sociation between PA and depression during the pandemic and
the fear of COVID-19 based on univariate analysis results. “l am
afraid of becoming infected in the hospital” was strongly corre-
lated with “I am afraid of becoming infected while shopping”
(r=0.8) and was excluded owing to multicollinearity consider-
ations. “l am afraid of becoming infected while shopping” was
a significant independent factor for inactivity during the pan-
demic (OR=1.917, CI=1.059, 3.468, P=.032; Table 4).

Discussion

This study investigated the changes in PA levels among pa-
tients approximately 8 years post-LT before and 1 year after
the onset of the COVID-19 pandemic. The results revealed a
decrease in moderate- and high-intensity PA and an increase
in low-intensity PA during the pandemic, especially in males.
Fear of being infected with COVID-19 while shopping was high-
er among females and was an independent factor of inactiv-
ity during the pandemic. Only 4.8% of post-LT patients were
depressed during the pandemic.

A previous study using IPAQ in healthy participants report-
ed that high-and-moderate PA significantly decreased and
low PA increased during the pandemic [27], which was in line
with the findings of our study. The COVID-19 pandemic has
resulted in widespread global lockdowns, with people con-
fined to their homes except for work and essential activities.
These precautionary measures may have led to a decrease

This work is licensed under Creative Common Attribution-
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in moderate-and-high PA, as they discouraged outdoor PA-
intensive activities such as walking and running [28] that are
involved in moderate-and-high PA [21]. Male patients had sig-
nificantly increased low PA before and during the pandemic.
Those who work from home during the pandemic had report-
ed significantly lower levels of PA than those not working from
home [29]. Although it is not clear whether employed workers
in this study work from home, more males are employed than
females, and the increase in working from home may have in-
fluenced the change in PA levels. Overall, the lack of statisti-
cally significant differences in PA levels before and during the
pandemic may be because LT patients generally have lower
PA levels than the general population, even before the start
of the pandemic. In the general population, 53.5% of those
met the World Health Organization (WHO) PA recommenda-
tions for health [30] before the pandemic [31]. Conversely, only
approximately 25% of patients 6 years after LT have met the
WHO PA recommendations [7].

The study participants with moderate-and-high intensity PA
levels had more regular exercise habits than those with low-
intensity PA levels, and they voluntarily performed high-inten-
sity PA activity even during COVID-19 restrictions. Therefore,
support for patients with low-intensity PA requires essential
considerations. Renal transplant recipients who underwent a
PA program offered by a healthcare provider showed no de-
crease in PA during the pandemic, with 56% of patients ex-
hibiting an active daily life of >30 METs-h/week, indicating the
importance of PA support by healthcare providers [32]. The
study suggests the need for developing new interventions for
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Table 3. Comparison of demographic characteristics, depression, and fear of COVID-19 among inactive and active groups.

Inactive Active
Male vs
Parameter All Male Female  All Male Female Female
(n=45) (n=17) (n=28) (n=38) (n=20) (n=18)
61.8+ 60.6+ 641+ 635+ 64.8% . . . . .
Age (years) 97 63.8 £5.7 114 6.4 6.1 6.9 A470*  .798* 274 .598 534
22.4+ 22.7+ 22.2+ 22.9+ 23.3+ 22.5+
2 25 =5 =5 ES =5 =5 * * * * *
BMI (kg/m?) 26 20 28 33 28 37 480* .517* .857 .543 534
BMI >25 8 2(11.8) 6(21.4) 11 5(25.0) 6(33.3) .249% 276" .288% .345% 572
Comorbidity
Hypertension 21 8(47.1) 13 (46.4) 20 9 (45.0) 11 (61.1) .762* .900* .331* 967% .321*
Diabetes 9 5(29.4) 4(14.3) 11 7 (35.0) 4 (22.2) .347* .717% .378*% .198% .386"
Employment (yes) 21  12(706) 9 (32.1) 22 15(75.0) 7 (38.9) .380* .526* .639% .012% .024*
. . 9.1+ 10.2+ 8.6+ 8.2+ 7.8+ 8.4+ n " % o o
Time since LT (year) 50 46 53 6.0 55 6.7 178*  .223*  .444*  184* 919
Habit of exercising 15 6(35.3) 9(32.1) 21 10 (50.0) 11 (61.1) .045* .368% .053* .828% .492*
PHQ-9 (210) 2 0(0.0) 2(7.1) 2 1(5.0) 1(5.6) .862* .541* .664* .382% .730*
Fears of COVID-19
“I am afraid of becoming 4.0 4.0 4.0 4.0 4.0 4.0
.052* .283* .119* .911* .718*
infected with COVID-19” (305.0) (35:50) (3.0-50) (3.0-4.0) (3.0-40) (3.040) 022 287 A197 917 718
“I am afraid that my medication
4.0 4.0 4.0 4.0 3.0 4.0
infecti ith .008* .039* .150* .614* .099*
could worsen an infection With ~ , .5 5) (3.5.50) 4.0-5.0) (28-4.0) (20-40) (30-40) 008 039" 1507 6147 099
COVID-19
“I am afraid of becoming 4.0 4.0 3.5 3.0 3.0 3.0
.019* .048* .250* .971* .264*
infected in the hospital” (3.0-4.0) (3.0-4.0) (3.0-4.0) (20-40) (20-3.8) (28-40) 01° 048 2507 9 6
| am afraid of becoming 4.0 3.0 4.0 3.0 2.5 3.0 002* 002* 287* 558* 020"

infected while shopping”

(3.0-4.0) (3.0-4.0) (3.0-4.0) (2.0-3.0) (2.0-3.0) (3.0-4.0)

* Mann-Whitey U test; * Chi-squared test. Data are presented as n (%) or as meanzstandard deviation. Fear of COVID-19 is presented
as median (interquartile range). Fear of COVID-19 was rated on a 5-point Likert scale: 1=disagree, 2=somewhat disagree, 3=neutral,

4=somewhat agree, 5=agree.

healthcare professionals, such as providing correct information
on COVID-19 and individualized instructions, to promote and
encourage routine above-moderate-intensity activities and ex-
ercise that can be performed indoors by patients with low PA.

Univariate analysis showed that inactive patients were more
fearful of immunosuppressants and hospital/shopping-acquired
infections than were active patients, and logistic regression
analyses revealed that patients with a particularly strong fear
of getting infected while shopping were approximately twice
as likely to be inactive. In a comparative study of fear among
post-LT patients and their household members, patients’ fear
of being infected with SARS-CoV-2 was higher than that of their
household members, although there was no significant differ-
ence in their fear of infection while shopping [16]. In Japan,

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

as in the rest of the world, females were more fearful of be-
coming infected with SARS-CoV-2 while shopping compared
to males. Divergent beliefs may be sex-related, as traditional
sex roles dictate that females should undertake most of the
housework, including grocery shopping [33,34]. Males in the
inactive group were more fearful of infection while shopping
than those in the active group, which may be because they
went out less frequently outside of work.

Only 1 patient in this study used a transplant center as the
important information source regarding COVID-19. Transplant
centers should strengthen health literacy education and pro-
vide correct information on COVID-19 prevention behavior, es-
pecially for female patients.
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Table 4. Results of multiple logistic regression analysis for the association between physical activity, depression, and fear of COVID-19.

Physical activity

Variables

“I am afraid that my immunosuppressant and steroid

could worsen an infection with COVID-19” 1554 924 2614 097
“I am afraid of becoming infected while shopping” 1.917 1.059 3.468 032
PHQ-9 .263 034 2.903 231

Logistic regression using the forced-entry method was rated on a 5-point Likert scale: 1=disagree, 2=somewhat disagree, 3=neutral,

4=somewhat agree, 5=agree. Dependent variable: Physical activity (O=active, 1=inactive). Independent variables: sex (O=male,
1=female), BMI (0 — <25 kg/m?, 1 — >25 kg/m?), PHQ-9 (0 — <10, 1 — >10).

Only 4 patients (4.9%) were depressed after LT, and most pa-
tients maintained good mental health during the pandemic.
In a previous study of patients approximately 8 years after LT,
10.5% of patients were depressed during the pandemic, with
PHQ >10, which was higher than the present findings [26].
The participants of the present study were likely less to be
depressed than those in the previous studies because fewer
had chronic diseases such as hypertension and diabetes, which
are considered as risk factors for severe COVID-19. A system-
atic review analyzing the incidence of depression, stress, and
anxiety during the pandemic in the general global population
found depression in approximately 33% of individuals [35],
with post-transplant patients exhibiting lower rates of depres-
sion than the general population. Although a French study on
depression in pre-transplant renal transplant patients found
that 51.6% of patients had depressive symptoms [36], trans-
plant recipients were resilient and had previously overcome a
life-threatening crisis. Therefore, LT patients are considered to
have lower rates of depression than the general population,
even during the pandemic. Only 4.9% of the patients in this
study were depressed, which suggests that there was no sig-
nificant association between PA and depression.

This study has several limitations. First, patients whose PA was
not measured prior to the pandemic were not included, which
may have created a participation bias. Second, the assessment
of PA using self-administered questionnaires had the poten-
tial limitation of poor recall. Third, the reliability and validity
of the items related to fear of COVID-19 have not been tested
owing to the urgent need to conduct the survey. Fourth, due
to the small sample size, logistic regression analysis was not
conducted to examine differences between males and females
in the relationship among PA during the pandemic, depression,
and levels of fear of COVID-19 infection. Future studies should

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

include a larger sample size and should measure PA, depres-
sion, and fear of being infected in post-LT patients during the
COVID-19 pandemic using objective measures equipped with
accelerometers and longitudinally validated tools.

Conclusions

This study demonstrated that moderate and high-intensity
PA among post-LT patients decreased during the COVID-19
pandemic, especially in males, with more than half of the pa-
tients performing low-intensity activities in daily life. Fear of
being infected with COVID-19 while shopping was stronger
in females than in males, and was an independent factor af-
fecting inactivity during the pandemic. Only 4.8% of post-LT
patients were depressed. This study suggests the need to in-
clude the provision of transmitting accurate information about
COVID-19 by healthcare professionals through transplant cen-
ters, especially for patients with low PA, to prevent PA decline
in these patients.
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