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Abstract
Purpose The primary aim was to assess supportive care needs, compliance with home exercise program, quality of life level
(QOL), and anxiety level during the COVID-19 pandemic in individuals treated with hematopoietic stem cell transplantation
(HSCT). The secondary aim was to investigate demographic and medical factors associated with the recorded outcomes.
Methods The present study included individuals treated with HSCT and previously referred to physical therapy. The data were
collected by interviews with the participants on the phone. Supportive care needs were assessed using the Supportive Care Needs
Survey-Short Form 29TR. Compliance with the exercise program was recorded as the number of patients regularly performed
strengthening and stretching exercises and the ratio of the walking duration to the recommended duration. The European Cancer
Research and Treatment Organization Quality of Life Questionnaire-Cancer30 was used to assess the QOL. The State-Trait
Anxiety Inventory-I and the Visual Analogue Scale were used to assess anxiety level.
Results The present study included 101 individuals treated with HSCT. The psychological and physical supportive care needs
were predominant in participants. Compliance with exercise program was low. General anxiety level was low, yet anxiety about
COVID-19 was moderate level in participants. Supportive care needs were related to female gender, performance level, time
since HSCT, and QOL level (p ˂ 0.05). Anxiety level was correlated with supportive care needs, COVID-19-related anxiety, and
QOL (p ˂ 0.05). Compliance with exercise program was associated with age, performance level, and QOL (p ˂ 0.05).
Conclusion Our results offer that supportive telehealth interventions should be considered during the COVID-19 pandemic for
individuals treated with HSCT to decrease unmet supportive care needs and isolation-related physical inactivity.
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Introduction

The current COVID-19 pandemic has been affecting a wide
range of populations and has led to challenges in healthcare
and supportive care services. During the pandemic, several
changes have occurred in the diagnosis, treatment, and sup-
portive care options of various diseases. Face-to-face appoint-
ments have been generally postponed except for critical con-
ditions. Due to the increased risk of getting infection, hospital
visits have been considerably limited [1, 2]. Similar changes

have occurred in the follow-up procedures of patients treated
with hematopoietic stem cell transplantation (HSCT).
Immunosuppression is highly prevalent in this patient popu-
lation as a side effect of transplantation and received treat-
ments [3]. For these reasons, patients treated with HSCT have
been considered a serious risk group for COVID-19 in recent
studies [4].

Because cancer survivors’ follow-up appointments were
generally postponed, this would lead to insufficiency in the
management of the disease and treatment-related complica-
tions. As a result of these challenges, cancer survivors may
have several concerns regarding their health during the
COVID-19 pandemic [1, 5]. It has been reported that emo-
tional status and quality of life (QOL) may have been adverse-
ly affected in cancer patients during the pandemic [6–8].
Besides, social isolation during the pandemicmay cause phys-
ical problems and a decrease in functionality [9]. Accordingly,
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it has been pointed out that health professionals working with
cancer patients should examine patients’ supportive care
needs as well as their physical and psychological status during
the pandemic [1, 5].

Since patients treated with HSCT have a higher risk of
infection and disease-related complications, their problems
and needs may be higher than other cancer survivors [4]. In
previous studies, unique problems have been recorded in
terms of supportive care needs, anxiety, and QOL in patients
treated with HSCT [10–12]. To reduce these problems, exer-
cise interventions are considered an adjuvant therapy in this
population. It has become important to follow-up such pa-
tients by a physical therapist or an exercise specialist regard-
ing exercise prescription in recent years [13, 14].

Isolation during the pandemic has interrupted the routine
follow-up procedures and also tracking the exercise compli-
ance in patients treated with HSCT. Accordingly, our primary
aim was to determine supportive care needs, compliance with
the exercise program, QOL level, and anxiety level during the
COVID-19 pandemic in individuals treated with HSCT. On
the other hand, demographic and/or medical characteristics
including gender, age, the type of HSCT, and/or time since
HSCT have been reported as predictors for side effects, emo-
tional status, and QOL in this population [15, 16]. Therefore,
our secondary aim was to analyze differences in outcome
measures in terms of demographic and medical characteristics
in the participants.

Methods

The present study was performed at Hacettepe University in
Turkey. Patients treated with HSCT and previously referred to
physical therapy were included. Data were collected by inter-
views with the patients on the phone. Exclusion criteria were
(1) patients not available by phone, (2) staying in the hospital
when we called, (3) not willing to participate, (4) not being
able to cooperate, (5) having a serious chronic disease other
than cancer, and (6) being infected with COVID-19. Since
graft-versus-host-disease (GVHD) causes unique problems
that suppress physical, psychological, and/or cognitive func-
tions [17–19], patients diagnosed with GVHD were also ex-
cluded to ensure a homogenous study sample. The Hacettepe
University Ethical Committee approved the present study
(GO 20/611). Informed consent was read to the participants
on the phone, and their consent was obtained.

Outcome measures

Demographic and medical information

Age, gender, height, body weight, educational status, profes-
sion, current occupational status, and marital status of the

participants were recorded. Medical data were recorded in-
cluding diagnosis, time since diagnosis, comorbidity, type of
HSCT, preparation regiment for HSCT (myeloablative/re-
duced intensity), time since HSCT, and complications associ-
ated with HSCT.

Performance status

The Eastern Cooperative Oncology Group Performance Score
(ECOG) was used to evaluate the overall performance level of
the participants. The ECOG globally evaluates patients’ per-
formance, and it is scored between 0 and 4 points. Higher
scores indicate lower performance level [20].

Supportive care needs

The Supportive Care Needs Survey-Short Form 29TR (SCNS-
SF29) was used to identify the supportive care needs of the
participants [21]. The SCNS-SF29 inquire about four different
aspects of supportive care needs including healthcare and in-
formation (14 items), daily life (5 items), sexuality (3 items),
and psychological needs (7 items). Each item is scored be-
tween 1 and 5 points (1=Not suitable for me, 2=Sufficient
for me, 3=I need a little, 4=I need quite, and 5=I need very
much). The SCNS-SF29 total score is ranging from 29 points
to 145 points. Higher scores indicate a higher need for sup-
portive care in that aspect. As an alternative, the questionnaire
can also be used to determine the number of perceived unmet
needs (scores of 3 or more is considered an unmet need). The
survey can be applied by interviews with the individuals on
the phone [22, 23]. Besides, the participants were asked
whether they needed to be informed regarding COVID-19
(Yes/No).

Compliance with the exercise program

Participants who had been previously prescribed a home ex-
ercise program (n = 60) were interviewed on the phone regard-
ing their compliance with the program. The home exercise
program consisted of brisk walking, strengthening, endurance,
and stretching exercises, which were adjusted to the individual
needs and performance level. The exercise program was ad-
justed to the results of the physical function tests (including
manual muscle strength testing and flexibility testing for gross
muscle groups, difficulties experienced in daily living activi-
ties, and/or 6-min walking test) and the symptoms experi-
enced by the patients. According to the American College of
Sports Medicine exercise guidelines for cancer patients [24],
90 to 150 min/week of the walking program was recommend-
ed to the patients.

The individuals were interviewed on phone regarding their
compliance with the exercise prescription during the previous
week. Since patients may have difficulty in remembering their
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activities, we asked only for weekly exercise compliance.
Regarding compliance with the muscle strengthening and
stretching exercises, participants were asked whether they
continued to exercise regularly during the previous week
(yes/no). Compliance with the brisk walking program was
recorded as a ratio of the total minute/week they walked dur-
ing the previous week to the recommended duration (0% com-
pliance to 100% compliance).

Quality of life level

The European Cancer Research and Treatment Organization
Quality of Life Questionnaire-Cancer30 (EORTC QLQ-C30)
was used to assess health-related QOL. The questionnaire in-
cludes 30 items, which are scored between 1 (not at all) and 4
(too much) points. The EORTC QLQ-C30 consists of three
sub-headings: general health, functionality, and symptoms.
Higher scores represent higher general health and functional
scores. On the other hand, higher scores indicate higher symp-
tom severity [25]. The EORTC QLQ-C30 can be applied by
interviews with the patients on the phone, and the Turkish
version of the EORTC QLQ-C30 was found to be valid and
reliable [26, 27].

Anxiety level

The State-Trait Anxiety Inventory-I (STAI-I) was used to
determine anxiety level of the participants. The items are
scored 1 (none) to 4 points (completely). The total score is
between 20 points and 80 points. Higher scores indicate a
higher anxiety level. The STAI-I has been adapted to the
Turkish language and found valid and reliable [28]. The
cutoff value has been determined as 39 points for the
STAI-I [29]. Besides, the participants were asked to indicate
how much worried they were regarding COVID-19 using
the Visual Analogue Scale (0: not at all worried to 10: too
much worried).

Statistical analysis

Statistical analysis was performed using the Statistical
Program for Social Sciences (SPSS) Version 23. The level
of significance was set at 0.05 for all statistical analyses, and
the results were expressed as a percentage (%) or mean ±
standard deviation. The Kolmogorov–Smirnov test was used
to determine the normality of distribution. Since the data did
not meet the parametric assumptions, the Mann Whitney U
test was used to compare the numerical data. The Spearman
correlation coefficient test was used to assess the associations
between the recorded outcomes.

Results

Among the 108 individuals referred previously to physical
therapy and responded to the phone call, a total of 101 indi-
viduals were included in the present study. Seven individuals
were excluded due to the GVHD (n = 5), staying in the hos-
pital for a second HSCT (n = 1), and being diagnosed with
COVID-19 (n = 1). Demographic and medical characteristics
of the participants were presented in Table 1. Participants were
middle-aged and mainly diagnosed with multiple myeloma or
lymphoma. Their mean time since HSCTwas over a year. The
majority of the participants treated with autologous HSCT had
no comorbidity and had no HSCT-related complication.

The supportive care needs, compliance with the exercise
program, QOL level, anxiety level, and differences in these
measured outcomes according to gender were presented in
Table 2. Compliance with the walking program was consid-
ered low in participants who have prescribed a home exercise
program (n = 60). In addition, very few patients (n = 8, 13.3%)
reported that they regularly performed strengthening, endur-
ance, or stretching exercises. Recorded outcomes were com-
pared according to the demographic and medical characteris-
tics in the present study. It was found that female participants
had significantly lower functionality scores and higher symp-
tom severity scores than males (p ˂ 0.05). In addition, their
psychological supportive care need was significantly higher
than males (p ˂ 0.05). There was no significant difference in
the other outcome measures between female and males. A
significant difference was also found within the study sample
in terms of the type of transplantation. Accordingly, patients
treated with allogeneic HSCT had a higher EORTCQLQ-C30
symptom severity score than that of the patients treated with
autologous HSCT (8.12 ± 8.07 vs. 5.12 ± 10.79 points; p =
0.006). There was no other significant difference in terms of
the recorded variables including diagnosis, the intensity of the
preparation regimen, presence of comorbidity, HSCT-related
complication, marital status, current occupational status, and
educational level.

The most reported supportive care needs were presented in
Fig. 1. The most common supportive care needs were uncer-
tainty about the future, fears about the cancer spreading,
worries about the results of treatment that are beyond their
control, not being able to do things that they used to do, and
anxiety in the participants.

Significant associated factors with the supportive care
needs, compliance with the exercise program, anxiety, and
QOL level were presented in Table 3. According to the corre-
lation analysis, a negative and low correlation was found be-
tween the SCNS-SF29 and time since HSCT (p ˂ 0.05). The
SCNS-SF29 score was moderately and negatively correlated
with the EORTC QLQ-C30 functionality and general health
scores, while it was positively correlated with the EORTC
QLQ-C30 symptom score (p ˂ 0.05). Lastly, the SCNS-
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SF29 score was positively correlated with the ECOG perfor-
mance score (p ˂ 0.05).

The STAI-I score was positively correlated with the SCNS-
SF29 score and COVID-19-related anxiety (p ˂ 0.05). There
was also negative and moderate association between the
STAI-I and the EORTC QLQ-C30 general health score
(p ˂ 0.001). Compliance with the home exercise program
was negatively correlated with age, the ECOG performance
score, and the EORTCQLQ-C30 symptom score, while it was
positively correlated with the EORTCQLQ-C30 functionality
and general health scores (p ˂ 0.05). There was no relationship
between the other recorded outcomes.

Discussion

The present study screened the supportive care needs, compli-
ance with the home exercise program, QOL level, and anxiety
level during the COVID-19 pandemic in individuals treated
with HSCT. The most common supportive care needs were
related to participants’ psychological and physical problems.
Insufficient exercise compliance was determined in patients
treated with HSCT during the pandemic. Female patients were
more vulnerable than males in terms of psychological needs
and QOL level. In addition, patients treated with allogeneic
HSCT had higher symptom severity than patients treated with
autologous HSCT. Anxiety level was also low, yet COVID-
19-related anxiety level was moderate. Supportive care needs
were associated with performance level, time since HSCT,
QOL level, and the STAI-I score. The STAI-I score was also
associated with anxiety regarding COVID-19 and QOL.
Lastly, compliance with the home exercise program was cor-
related with age, performance level, and QOL.

The current and previous cancer patients have been
experiencing unique challenges during the COVID-19 pan-
demic. It has been reported that patients treated with HSCT
were more prone for getting infected with the COVID-19 due
to their poor immune system [4]. Because of these unexpected
outcomes, the physical and psychological impacts of the pan-
demic on patients with chronic illnesses have been recom-
mended to be investigated recently [30]. Since unique

Table 1 Demographic and medical characteristic of participants (n =
101)

Outcomes Mean ± SD (min-max)

Age, years 50.83 ± 12.04 (20–70)

BMI, kg/m2 27.07 ± 4.63 (16.41–45.78)

Time since diagnosis, month 31.67 ± 16.19 (9–84)

Time since HSCT, month 17.02 ± 10.53 (1–48)

Gender, n (%)

Male 63 (62.4)

Female 38 (37.6)

Diagnosis, n (%)

MM 36 (35.6)

Lymphoma 36 (35.6)

Leukemia 26 (25.7)

MDS 3 (2.6)

ECOG performance status

0: Active 18 (17.8)

1: Limited vigorous physical activity 59 (58.4)

2: Symptomatic, independent in ADL 22 (21.8)

3: Limited ADL 2 (2)

Marital status, n (%)

Married 89 (88.1)

Single 12 (11.8)

Education level, n (%)

Illiterate 5 (5)

Elementary school 35 (34.7)

Secondary school 9 (8.9)

High school 24 (23.8)

Graduate 27 (26.7)

Postgraduate 1 (1)

Comorbidity, n (%)

Yes 21 (20.8)

No 80 (79.2)

Type of comorbidity, n (%)

Cardiopulmonary disease 10 (9.9)

Chronic kidney disease 7 (6.9)

Migraine 2 (2)

Rheumatoid arthritis 2 (2)

Type of HSCT, n (%)

Autologous 71 (70.3)

Allogeneic 30 (29.7)

Preparation regiment for HSCT, n (%)

Myeloablative 94 (93.0)

Reduced intensity 7 (6.9)

Complication after HSCT, n (%)

Yes 12 (11.8)

No 89 (88.1)

Type of complications, n (%)

Veno-occlusive disease 8 (7.9)

Cataract 3 (2.6)

Asthma 1 (1)

Table 1 (continued)

Outcomes Mean ± SD (min-max)

Current occupational status

Yes 14 (13.9)

No 87 (86.1)

BMI body mass index, HSCT hematopoietic stem cell transplantation,
MM multiple myeloma, MDS myelodysplastic syndrome, ECOG the
Eastern Cooperative Oncology Group Performance Score, ADL activities
of daily living

4068 Support Care Cancer (2021) 29:4065–4073



challenges may have been experienced by individuals treated
with HSCT, we aimed to screen this population in the present
study. On the other hand, we excluded patients diagnosedwith
GVHD since it causes severe physical and functional limita-
tions as a result of joint/fascia manifestations, contractures,
pain, and gastrointestinal symptoms [18, 31]. In addition to
the disease-related problems, treatment of GVHD includes
glucocorticoid treatment which reduces muscle strength and
functional capacity [32]. Lastly, emotional and cognitive
problems and/or impairments in overall QOL have been re-
ported more severe in patients with GVHD than without
GVHD [33, 34]. For these reasons, being diagnosed with

GVHD was determined as an exclusion criterion for the pres-
ent study, yet further studies should determine the specific
needs of these patients during the pandemic.

An assessment of the unmet supportive care needs of the
participants showed that psychological and physical needs
were predominant in the present study. It has been reported
that physical and psychological needs may be higher than
other health-related needs during the pandemic in vulnerable
populations, such as cancer patients [30]. On the other hand, a
similar finding has been found in a study during the pre-
pandemic times in patients with hematologic malignancy
[35]. Our results showed that patients’ problems and

Table 2 Supportive care needs, compliance with the exercise program, quality of life level, and anxiety level of the participants

Outcomes Mean ± SD (min-max) Female (n = 38) Male (n = 63) p

SCNS-SF29 total score 50.11 ± 14.30 (29–70) 52.63 ± 14.18 48.60 ± 14.28 0.122

ADLN 10.33 ± 5.27 (5–19) 11.07 ± 4.96 9.88 ± 5.44 0.197

PN 14.72 ± 4.63 (8–22) 16.13 ± 4.38 13.87 ± 4.60 0.027*

HSCIN 21.56 ± 6.32 (12–30) 21.55 ± 6.36 21.57 ± 6.34 0.722

SN 3.49 ± 1.13 (3–9) 3.86 ± 1.49 3.26 ± 0.78 0.610

EORTC QLQ-C30, score

General health 78.54 ± 16.00 (33.33–100) 76.31 ± 15.07 79.89 ± 16.50 0.164

Functionality 91.88 ± 10.82 (22.22–100) 88.18 ± 13.86 94.11 ± 7.80 0.003*

Symptom 7.23 ± 9.01 (0–51.28) 9.85 ± 11.06 5.65 ± 7.16 0.039*

STAI-I, score 37.00 ± 3.77 (31–45) 36.39 ± 3.45 37.38 ± 3.93 0.384

Anxiety regarding COVID-19 (0–10) 4.13 ± 1.73 4.31 ± 1.84 4.03 ± 1.66 0.273

Compliance with home EX (yes/no), n (%)** 8 (13.3)/52 (86.6) 5 (14.2)/30 (85.7) 3 (12)/22 (88) 0.557

Compliance with walking program (0–100%)** 29.14 ± 16.30 27.03 ± 17.27 30.46 ± 15.72 0.328

Quality of Life Questionnaire-Cancer30, STAI-I State-Trait Anxiety Index-I, EX exercise program, Mann Whitney U test, *p ˂ 0.05. SCNS-SF29
Supportive Care Needs Survey-Short Form 29TR , ADLN activities of daily life need, PN psychological need, HSCIN healthcare service and informing
need, SN sexuality need, EORTC QLQ-C30 European Cancer Research and Treatment Organization. **Totally 60 patients prescribed with home
exercise program

51.9%

48.1%

46.2%

36.8%

26.4%

24.5%

20.8%

20.8%

19.8%

18.9%

15.1%

Uncertainity about the future

Fear about the cancer spreading

Worry about the results of treatment are beyond…

Not being able to do the things you used to do

Anxiety

Pain

Feelings of sadness

Feeling unwell a lot of the �me

Lack of energy/�redness

Feeling down or depressed

Being informed regarding the COVID-19

The Most Reported Unmet Suppor�ve Care Needs
Fig. 1 The most reported unmet
supportive care needs in patients
treated with HSCT during the
COVID-19 pandemic

4069Support Care Cancer (2021) 29:4065–4073



supportive care needs continue during the pandemic. We sug-
gest that a multidisciplinary team approach is needed to de-
crease supportive care needs in individuals treated with HSCT
during the pandemic.

Unmet supportive care needs were further analyzed in
terms of demographic and medical characteristics in the pres-
ent study. Gender was found to be a significant variable for
supportive care needs and QOL level. Accordingly, female
participants had more supportive care needs in the psycholog-
ical aspect than males, and their QOL level was also more
diminished. Psychological health and QOL level were also
lower in female patients than those of male treated with
HSCT in a study conducted before the pandemic [15].
Regarding the supportive care needs, being female was found
to be a predictor for higher unmet supportive care needs in
cancer patients [35, 36]. In these studies, gender-specific in-
terventions have been recommended. Since our finding was
similar to the studies conducted before the pandemic times,
we suggest that female patients continue to need more atten-
tion during the COVID-19 pandemic, and supportive inter-
ventions or stress reduction techniques can be implemented
to improve the psychological health and QOL.

Correlation analysis revealed that the supportive care needs
of the participants were associated with anxiety level, perfor-
mance level, and time since HSCT in the present study. As
time since HSCT increased, patients’ supportive care needs
decreased. This trend was similar to the previous studies in
which individuals had higher adverse events within the earlier
period after HSCT [37]. Additionally, the results revealed that

QOL level was higher in participants who had lower support-
ive care needs. Accordingly, while challenges exist with meet-
ing these needs during the pandemic, it continues to be impor-
tant to meet patients’ needs to increase QOL in patients treated
with HSCT. Besides, since higher compliance with the home
exercise program was associated with higher QOL, patients
treated with HSCT should be provided with supportive care
interventions including exercise programs during the pandem-
ic. There exist sufficient data suggesting possible beneficial
effects of exercise programs not only on QOL level but also
on physical and psychological functions in patients treated
with HSCT [38, 39]. Telehealth technologies are now facili-
tated to be used by healthcare professionals to screen cancer
patients’ healthcare and supportive care needs [40, 41]. The
American Medical Association has encouraged the use of
telehealth technologies by healthcare professionals to enhance
healthcare maintenance during the COVID-19 pandemic [5].
Individuals treated with HSCT are needed to be screened re-
garding their health and supportive care needs during the
COVID-19 pandemic. In addition, the identification of symp-
toms and side effects using telehealth technologies may help
to prevent the occurrence of severe adverse events needing
hospital visits during the pandemic [42, 43]. We suggest that
patients treated with HSCT are subjected to follow-up inter-
ventions by health professionals to screen symptoms and sup-
portive care needs during the pandemic.

Patient-reported compliance with the exercise programwas
considered to be low in the present study in patients who
previously received home exercise prescription. This rate
was lower than the other studies conducted before the pan-
demic in which home exercise programs were recommended
to the patients treated with HSCT [44]. In our previous study
conducted in a similar population in the same clinic, the num-
ber of patients reported doing regular exercise (56%) was
higher than that found in the present study (13%) [39].
Regarding physical activity participation during the COVID-
19 pandemic in China, exercise participation has been consid-
ered low in the general population. In this study, it has been
pointed out that health professionals should publicize the pos-
itive effects of exercise on psychological status and they
should motivate the public to do regular exercise and to avoid
isolation-related physical inactivity [45]. Our results showed
that patients treated with HSCT had lower compliance with
the exercise program than the pre-pandemic times. We sug-
gest that patients treated with HSCT need exercise interven-
tions during the pandemic more than ever to reduce the side
effects of isolation and associated physical inactivity.
Telehealth technologies can help individuals to maintain reg-
ular exercise participation and to increase their motivation.
Virtual exercise programs have become more frequent during
the COVID-19 pandemic and several beneficial effects of the
programs have been shown. Virtual exercise sessions have
been reported as an essential therapy especially for cancer

Table 3 Significant associated factors with supportive care needs,
quality of life, and compliance with the exercise program during the
COVID-19 pandemic

Outcomes R value

SCNS-SF29 & ECOG 0.343**

SCNS-SF29 & time since HSCT − 0.265*
SCNS-SF29 & functionality − 0.420**

SCNS-SF29 & symptom 0.483**

SCNS-SF29 & general health − 0.614**

STAI-I & SCNS-SF29 0.331*

STAI-I & COVID-19-related anxiety 0.659**

STAI-I & general health − 0.350*

Compliance with EX & age − 0.238*

Compliance with EX & ECOG − 0.395*

Compliance with EX & functionality 0.395*

Compliance with EX & general health 0.293*

Compliance with EX & symptom − 0.325*

SCNS-SF29 Supportive Care Needs Survey-Short Form 29TR , STAI-I
State-Trait Anxiety Index-I, ECOG Eastern Cooperative Oncology
Group Performance Score, HSCT hematopoietic stem cell transplanta-
tion, EX exercise program. Spearman correlation coefficient test,
*p ˂ 0.05, **p ˂ 0.001
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patients during the pandemic in a study [46]. In a recent re-
view, it has been reported that patients with cancer showed
good compliance with the online exercise sessions, and pa-
tients’ symptoms were reduced and their well-being also im-
proved as a result of such interventions [47]. It seems that
virtual exercise programs are a promising intervention during
the pandemic especially for patients with cancer. In the pres-
ent study, high age was related to lower exercise compliance.
We suggest that especially patients of higher age should be
screened more frequently to maintain regular exercise partic-
ipation during the pandemic.

It has been reported that delayed treatments or canceled
hospital visits because of the prioritization of COVID-19
cases may cause distress in cancer patients due to potentially
negative outcomes of their disease [6]. While the anxiety level
was not clinically serious, anxiety regarding COVID-19 was
moderate in our study population. However, a comparison of
the present STAI-I score with that of a previous study con-
ducted in patients after HSCT showed that the mean score was
the same (37 points) and the score was found higher than a
healthy population [11]. There was no control group in the
present study, which was our study limitation. On the other
hand, anxiety was associated with the supportive care needs.
We suggest that unmet supportive care needs may have led to
emotional problems in this population. In a previous study,
female participants had higher post-traumatic stress than
males conducted in China during the COVID-19 outbreak
[48]. Regarding the cancer population, while some studies
have reported that female cancer patients had higher depres-
sion and anxiety than male during the pandemic [7, 8], there
has been no difference between males and females in another
study [49]. Since the STAI-I was not an outcome measure in
these studies, it is difficult to compare our results with these
studies. We suggest that the anxiety level in patients treated
with HSCT should be further investigated to identify whether
the main reason is related to being infected with COVID-19 or
challenges regarding hospital follow-up visits.

The present study had some limitations. First of all, there is
no pre-pandemic data in which we could compare our results.
Secondly, since the data were collected as self-report, the re-
sults may be conflicting; e.g., patients could exaggerate, or
they may experience difficulty in remembering activities. To
reduce problems regarding recalling, compliance with the ex-
ercise program was asked for the previous week in the present
study. According to the previous systematic review, self-
reported exercise adherence assessment can be invalid; how-
ever, there exists no valid and reliable measurement method
for unsupervised exercise adherence [50]. Lastly, a large por-
tion of our study sample (nearly 40%) had elementary educa-
tion or was illiterate. Since educational level was found to be a
significant predictor for exercise compliance in cancer patients
[51], a low level of education in a large portion of the patients
may reduce the exercise compliance in the present study.

Further studies are needed to investigate exercise compliance
across pat ients with different sociodemographic
characteristics.

In conclusion, this study provides information regarding
patients treated with HSCT having unmet supportive care
needs mainly psychological and physical aspect during the
pandemic. Compliance with the home exercise prescription
was low, and it was related with age, performance level, and
QOL level. Female patients, those who had lower time since
HSCT and those with a lower performance level can be con-
sidered to be a more vulnerable population in terms of unmet
supportive care needs. Additionally, lower supportive care
needs were related to higher QOL. Supportive telehealth in-
terventions should be provided to individuals treated with
HSCT to mitigate their physical and psychological care needs
and to promote regular exercise participation during the
COVID-19 pandemic. Virtual exercise interventions should
be considered essential for survivors of HSCT not only to
decrease symptoms and anxiety but also to reduce the side
effects of isolation-related physical inactivity during the
pandemic.
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