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Abstract

Purpose The aims of this study were to determine if quality of
life (QOL) among Arab Muslim hematopoietic stem cell
transplantation (HSCT) survivors differs from that of a healthy
matched comparison group and to examine the relationships
of demographic and medical variables and perceived social
support with post-HSCT QOL.

Methods HSCT survivors (n=63) were recruited from the
King Hussein Cancer Center outpatient clinic. A matched
(age, gender, education), healthy comparison group (n=63)
was recruited through public advertisements. Participants
completed the EORTC-30 QOL scale and the Medical Out-
comes Study Social Support Survey.

Results Differences were found between the Arab Muslim
HSCT survivor and healthy comparison groups for physical
functioning (»p<.0001), role functioning (»p<.01), social func-
tioning (p<.0001) QOL domains, and an overall symptom
score (p=.003) with the HSCT group reporting poorer status
than the healthy comparison group. Effect sizes for the three
QOL domains ranged from .50 (role functioning) to 1.20
(social functioning). No significant difference was noted be-
tween the Arab Muslim HSCT and comparison groups in
emotional and cognitive QOL domains. Higher overall
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symptom scores were significantly associated with poorer
QOL across all QOL domains.

Conclusion Similar to prior research with HSCT survivors,
results suggest that HSCT has a significant negative impact on
QOL. However, despite this general similarity, results suggest
that the needs and experience of Muslim Arab HSCT survi-
vors might differ from those of Western HSCT survivors in the
social and emotional QOL domains. Given growing numbers
of Arab and Muslim cancer survivors in the USA and other
Western countries, future research is warranted.
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Introduction

Hematopoietic stem cell transplantation (HSCT) is the treat-
ment of choice for a number of cancers including Hodgkin’s
disease, non-Hodgkin’s lymphoma, and leukemia [1, 2]. With
HSCT, cure is possible for a high percentage of patients [2].
The use of HSCT for malignant and non-malignant diseases
has increased dramatically in recent years [3]. Although
HSCT is largely successful, it may negatively influence qual-
ity of life (QOL) [4]. A better understanding of QOL in an
HSCT population may help identify interventions that will
improve patient care [5] and guide rehabilitation programs
that assist survivors to overcome any negative consequences
of HSCT.

Most of the research to date on the effect of HSCT on QOL
has been conducted using Western patient populations, pri-
marily those from the USA, Canada, and Europe. Generaliza-
tion to patients from other cultures may not be appropriate.
Culture helps individuals in dealing with situations that appear
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to be difficult and unpredictable [6]. Culturally specific infor-
mation on QOL in HSCT survivors would help to identify
effective interventions. A lack of understanding of the expe-
rience of HSCT survivors within the context of their culture
can create barriers that interfere with survivors’ health
outcomes.

The number of hematopoietic stem cell transplants per-
formed in Jordan increased significantly following the open-
ing of the King Hussein Cancer Center (KHCC) in 1997.
Because the culture of Jordan differs from that of Western
cultures in terms of social, economic, and religious dimen-
sions, findings obtained in studies of Western HSCT survivors
may not apply to Arab Muslim HSCT survivors. Jordan is
characterized as an Arab, Islamic country; 95 % of its popu-
lation is Muslim [7]. Specific characteristics of this population
that may differ from other parts of the world include the
existence of strong family ties, abiding faith, reticence to
discuss personal matters, and strong community relations
[8]. Islam, whether practiced in the USA or Jordan, can also
have a major influence on an individual’s health and involve-
ment with health care [6, 9, 10]. Therefore, coping and adjust-
ment in Arab Muslim HSCT survivors may differ from HSCT
survivors in Western nations. Unfortunately, no research has
been conducted regarding the QOL of these Arab Muslim
survivors.

In addition to improving the care of Arab Muslims who
reside in their country of origin, the outcomes of this study
may or may not have the potential to assist health care pro-
fessionals to better understand the needs of a growing number
of Arabs and Muslims who have cancer or have undergone
HSCT in Western countries including the USA. The estimated
number of Muslims in the USA currently is seven million, and
they come from a variety of ethnic backgrounds and national
origins [9, 10]. The major subgroups among Muslim Ameri-
cans are Arabs, South Asians, and US-born African Ameri-
cans [10]. It was estimated that the number of Muslims in
Western Europe alone was 11.3 million in 2010 [11]. The
number of Muslims is expected to increase in Europe, Canada,
and the USA over the next two decades [12, 13].

There may be negative physical, emotional, role, and/or
social consequences associated with HSCT [14—17]. These
consequences may be related to the toxicity of the procedure,
social isolation throughout the transplant period, uncertainty
regarding treatment outcomes, changes in usual role, threat to
personal and future goals, and short- and long-term side
effects [18]. Results of possible outcomes of the HSCT in-
clude difficulties in daily activities, irritability, fears and anx-
iety related to health concerns, depression, financial problems,
and fatigue [16, 18]. Overall, QOL can be adversely
influenced.

Several studies evaluating HSCT survivors’ QOL have
used a healthy comparison group or general population nor-
mative data. Findings suggest that HSCT treatment can impact
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one or more QOL domains. In comparison with normative US
and European population references, several studies found
that HSCT negatively influences physical and role functioning
[15, 16, 19] and may lead to emotional impairment [15, 19].
HSCT also has a negative impact on one or more domains of
social functioning [14, 15, 19, 20]. Survivors frequently ex-
perience both short- and long-term physical symptoms [19,
21], and fatigue was found to interfere with daily activities
[14, 16].

Social support has been found to decrease mortality [22],
contribute to healthy lifestyles [23], and improve QOL [24]. In
relation to HSCT, social support was positively associated
with improved psychological and cognitive functioning fol-
lowing transplant [25, 26]. Greater social support was associ-
ated with less depression and anxiety and better cognitive
functioning. Bush et al. [27] reported that inadequate social
support was the most distressing hardship during long-term
survival. The specific aims of this study were to (a) determine
if QOL among Arab Muslim HSCT survivors differs from that
of a healthy comparison group matched on age, sex, and
education and (b) examine the relationships of demographic
and medical variables and perceived social support with post-
HSCT QOL.

Methods
Design and Sample

A cross-sectional comparative study was conducted with
HSCT survivors (n=63) and healthy participants (n=63).
KHCC is the only specialized cancer center in Jordan. Inclu-
sion criteria for survivors were (a) age 18 years or older, (b) at
least 3 months post-HSCT with no evidence of disease, (c) not
hospitalized during the study, (d) not known to have a chronic
disease (e.g., heart failure, renal failure, and liver failure), (e)
no known major psychiatric problems (e.g., schizophrenia and
major depression) prior to the HSCT procedure, and (f) able to
read and write Arabic. The healthy comparison group was
recruited through advertisements placed in public areas. In-
clusion criteria for the comparison group were the same as
those for the survivors excluding the HSCT experience. Par-
ticipants in the comparison group were matched with survi-
vors on age (5+years), sex, and level of education.

Instruments

European Organization for Research and Treatment of Can-
cer Quality of Life Questionnaire Core 30 (EORTC QLQO-
C30) This instrument is a 30-item, self-report multidimen-
sional measure and consists of scales measuring functioning
in five QOL domains: physical, role, emotional, cognitive,
and social [28]. It also includes multi-item symptom scales
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and two items to measure overall QOL and health. The first 28
items are answered on a four-point Likert scale ranging from
1, “not at all,” to 4, “very much.” The last two items (overall
QOL and overall health) are rated on a seven-point Likert
scale ranging from 1, “very poor,” to 7, “excellent.” All of the
functional scales and single-item measures are transformed to
a 0—100 scale. Higher scores indicate a higher level of func-
tioning and higher level of QOL except for the symptom
scales where higher scores indicate greater problems. This
measure has been translated into and validated in 38 languages
including Arabic. It has satisfactory psychometric properties
when tested with culturally diverse groups [29]. An overall
symptom score was obtained by calculating the mean of the
transformed scores for the fatigue, nausea and vomiting, and
pain subscales and all other symptom item scores except for
the financial difficulties item score [30].

Medical Outcomes Study Social Support Survey (MOS-
SSS) MOS-SSS is a 19-item self-report questionnaire that
assesses perceived functional support [31]. It has four social
support subscale scores (emotional/informational, affection-
ate, tangible, and positive social interaction) and an overall
social support index. All subscale and overall support raw
scores were standardized by transforming them to a 0—100
scale. Higher scores indicate a higher level of support [31].
The MOS-SSS was translated into Arabic by the investigator.
Cronbach’s alpha for the overall social support scale was .93.
Cronbach’s alphas for the subscales were .79 for tangible
support, .87 for emotional-informational support, .82 for af-
fectionate support, and .86 for positive social interaction sup-
port. The inter-correlations among the four subscales in this
study ranged from .55 to .70.

Demographics and medical characteristics. Data were col-
lected on age, sex, education, annual income, employment
status, and marital status. For HSCT survivors, medical re-
cords were used to obtain data on type of transplant and
number of months post-HSCT.

Procedure

This study received approval from the University of Kentucky
Institutional Medical Review Board and the KHCC Institu-
tional Review Board. The ethical standards of the Declaration
of Helsinki were followed in conducting this study. Seventy-
six HSCT survivors were identified from the KHCC patient
list as potential participants. Of these survivors, 10 lived
outside Jordan, 1 was hospitalized at the time of data collec-
tion, 1 survivor refused to participate, and 1 did not provide a
correct address. HSCT recipients who met the inclusion
criteria were contacted by the investigator or the Bone Mar-
row Transplant coordinator at KHCC during their visit to the
clinic or by phone. The study was explained, and those who

agreed to participate were consented and given a detailed
explanation about the study including the purpose, risks,
benefits, and procedures. Following recruitment of the HSCT
group, the healthy comparison group was recruited through
advertisements.

The data were analyzed using SPSS (version 22.0; SPSS
Inc., Chicago, IL). Alpha was set at p<.05. Descriptive statis-
tics were used to describe participants’ responses to all scales
and subscales. To assess differences in QOL, symptom sever-
ity, and perceived social support between the HSCT survivors
and the comparison group, one-way analysis of covariance
(ANCOVA) was used. The effect sizes were calculated for
each outcome to evaluate the clinical significance of results.
An effect size greater than .50 was considered clinically
important [32].

Hierarchical regression was used to examine the associa-
tion of demographic, clinical, and social support variables
with the five EORTC QOL domain scores of the HSCT
survivors. For each domain score, a set of demographic var-
iables was entered at step 1 (age, sex, education, marital
status), the MOS overall support index score was entered at
step 2, and clinical variables (overall symptom score, months
post-HSCT, type of transplant) were entered at step 3. To
identify the possibility of multicollinearity among the inde-
pendent variables, the variance inflation factor (VIF) and
tolerance statistics were computed. Multicollinearity was not
a problem since the VIF values were less than 3.

Results

The mean age was 35.4 years (range, 19-63) for the HSCT
group and 35.3 years (range, 18—62) for the healthy compar-
ison group. The two groups did not differ on mean age. The
mean number of months post-HSCT was 20.2 (range, 4-60).
Among HSCT survivors, 31 (49 %) were diagnosed with
leukemia, 18 (29 %) were diagnosed with lymphoma, 10
(16 %) were diagnosed with multiple myeloma, and the re-
maining four had other cancer diagnoses. Most survivors (n=
37; 59 %) had allogeneic transplants and 26 (41 %) had
autologous transplants. Additional demographic characteris-
tics of the participants are presented in Table 1. The survivor
group was more likely to have poor economic status (p=
0.043) and be unemployed (p<.0001) relative to the healthy
comparison group.

Table 2 shows a comparison of the HSCT and healthy
comparison groups on QOL, symptoms, and perceived social
support. ANCOVA was used to compare the groups. Because
the two groups differed on economic status, this variable was
included as a covariate. Significant differences were found for
physical functioning, role functioning, and social functioning;
the HSCT group reported poorer health status than the healthy
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Table 1 Demographic characteristics of the HSCT and comparison
groups (N=126)

HSCT Comparison
group  group
(n=63) (n=63)
Characteristics Category n (%) n (%) X p
Sex .00 1.0
Male 43 (68) 43 (68)
Female 20(32) 20(32)
Education .00 1.0
Less than 14 (22) 14 (22)
high school
High school 19 (30) 19 (30)
Diploma 10 (16) 10 (16)
Undergraduate 14 (22) 14 (22)
Graduate 6 (10) 6(10)
Marital Status 2136 .545
Single 23 (36) 22(35)
Married 38 (60) 41 (65)
Divorced 1(2) 0
Widowed 12 0
Economic 9.879 .043
Status Poor 39 (62) 29 (46)
Medium 16 (25) 31(49)
Good 8(13) 3(5
Employment 20.520 <.0001
Full-time 20(32) 44 (70)

Part-time 69 609

Unemployed 37 (59) 13 (21)

comparison group. Effect sizes for these three QOL domains
ranged from .50 (role functioning) to 1.20 (social functioning).

The HSCT and healthy comparison groups were signifi-
cantly different on 8 of the 10 symptom indices examined (all
p values<.05). Scores for all symptom indices, except for
insomnia and constipation, were significantly higher in the
HSCT group than in the healthy comparison group. Effect
sizes for the eight symptom indices for which significant
group differences were found ranged from 0.44 (fatigue) to
1.44 (financial difficulties). The effect size for the overall
symptom index was 0.60. On the MOS social support scales,
the HSCT group reported greater tangible and affectionate
support and had a higher overall support index. Effect sizes
for these three social support indices ranged from 0.32 (overall
support index) to 0.52 (tangible support).

Hierarchical multiple regression was performed to examine
how demographic and clinical variables, along with perceived
social support and symptom scores, contributed to variance in
the five EORTC QOL domain scores in the HSCT survivor
group (see Table 3). The eight predictor variables accounted
for a significant proportion of variance in each of the five
QOL domain scores with the proportion of variance accounted

@ Springer

for ranging from 34.6 % (cognitive domain) to 55.6 % (phys-
ical domain). For the most part, demographic variables did not
show a consistent pattern of association with any of the five
EORTC QOL domain scores. However, there was some evi-
dence suggesting that the MOS overall social support score
was associated with variance in emotional and cognitive do-
main scores; greater social support was associated with better
QOL in these domains. In contrast, clinical variables were
significantly associated with all five QOL domain scores, with
the increment in variance accounted for by addition of clinical
variables ranging from 16.6 % (cognitive domain) to 38.5 %
(physical domain). Higher overall symptom scores were sig-
nificantly associated with poorer QOL across all five QOL
domains while longer time post-HSCT was significantly as-
sociated with better QOL in the Social domain.

Discussion

This study showed that HSCT has a distinct negative impact
on physical, role, and social functioning of Muslim Arab
survivors. The sizes of the deficits in these three areas were
all clinically important as the effect size for all three exceeded
.50—a criterion often used to indicate a clinically significant
difference [32]. The effect sizes for physical and social func-
tioning are particularly noteworthy as both exceeded 1.00.
Deficit in role functioning indicated that Arab Muslim survi-
vors had difficulty in performing their work, carrying out daily
activities and enjoying their leisure time activities. In addition,
the negative impact of HSCT was also seen in the symptom
domain. The HSCT group reported significantly more symp-
toms for seven of the nine EORTC symptom items. Not
surprisingly, they also scored significantly higher on the over-
all symptom index with the effect size for the symptom index
being .60—again, a clinically important difference. These
differences in physical, role, and social function as well as
symptoms are not surprising and have been frequently dem-
onstrated in studies of Western HSCT survivors’ QOL [14, 15,
19, 20].

Surprisingly, the HSCT and healthy comparison groups did
not differ in the emotional QOL domain. Many studies of
Western HSCT survivors have found a significant difference
in distress and emotional QOL when comparing survivors to
controls or norms [14, 15, 33]. The lack of a difference in the
emotional QOL domain between the two groups in this study
may be related to social desirability bias. People in the Arabic
and Islamic culture may attempt to hide their weakness to
maintain their traditional role in the community. The Arab
Muslim community values discourage expressions of depres-
sion, anxiety, or other mental health issues [34, 35]. Using a
self-report instrument like the EORTC to assess these issues
may place cultural pressure on survivors to not admit to
difficulties in emotional functioning. Health care providers
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Table 2 Comparison of HSCT
and comparison group on QOL, Variables HSCT group Comparison
symptom severity, and perceived (n=63) Group
social support (N=126) (n=63)
Mean (SD) Mean (SD) F value® p value Effect size”
Measure/subscales
EORTC®
Physical functioning 69.0 (25.7) 88.6 (10.2) 30.9 <0001  1.00
Role functioning 70.4 (33.1) 84.1 (20.0) 7.7 .006 .50
Emotional functioning 66.7 (29.8) 73.7 (19.8) 22 145 28
Cognitive functioning 79.9 (23.6) 85.5 (18.6) 2.0 .160 .26
Social functioning 62.2 (352) 944 (14.4) 44.7 <.0001 1.20
Global health status/QOL 66.8 (22.4) 70.2 (14.5) .80 373 .18
Sxmgtomsd
Fatigue 35.8(27.7) 25.4 (18.7) 5.8 .017 44
Nausea and vomiting 14.0 (26.0) 4.8 (9.7) 6.7 .011 47
Pain 27.3 (29.7) 15.1 (15.2) 8.5 005 52
Financial difficultics 49.2 (40.5) 53 (14.9) 66.8 .000 1.44
Dyspnea 30.2 (33.7) 16.4 (23.9) 6.8 010 47
Insomnia 35.5(34.3) 27.5(29.1) 1.8 .180 25
HSCT hematopoietic stem cell Appetite loss 25.9 (33.6) 13.2 (22.0) 6.0 .016 45
transplantation, QOL quality of Constipation 14.3 (27.9) 9.0 (21.8) 15 230 21
life . Diarrhea 143 (23.7) 2182) 14.7 000 69
thFe Zit‘;ngczljlgzsggzis of Overall Symptoms 24.7(21.9) 142 (11.9) 9.4 003 60
status as covariate MOS perceived social support
P Effect size for comparison of Tangible support 82.8 (20.2) 71.2 (24.6) 14.0 <.0001 52
HSCT and comparison groups Affectionate support 77.9 (23.7) 68.8 (25.4) 6.1 .015 37
“Higher values represent higher Positive Social interaction 68.7 (24.2) 70.0 (23.5) 0 960 .06
level of functioning Emotional/informational 66.9 (22.0) 61.3 (20.2) 3.45 .070 27
“Higher values represent greater Overall support index 72.0 (19.4) 66.0 (18.2) 5.62 019 32

symptoms

need to be aware of this and take steps to ensure that Arab
Muslim survivors have the opportunity to express their feel-
ings and identify their needs in the emotional domain. Alter-
natively, Muslim Arab survivors may indeed experience fewer
emotional difficulties and dysfunction due to the protective
influence of Islamic beliefs on coping with illness. Muslims
believe that God is the only healer for their diseases. They
believe that being more connected with God allows them to
feel more secure and keeps them away from the stressors of
life [8, 36]. Consequently, these religious beliefs may foster
better coping with the stresses of HSCT survivorship and
result in less distress among Arab Muslim survivors.

Finally, the lack of difference in the emotional QOL do-
main between the HSCT group and the healthy comparison
group may be due to the moderate to high social support
perceived by the Arab Muslim survivors which stems from
the strong community relations and family ties. HSCT survi-
vors reported significantly greater social support than the
comparison group. Survivors who perceived greater social
support reported better emotional functioning. The lack of
differences in the emotional QOL domain between survivors

and the healthy comparison group has implications for the
clinical management of Arab Muslim cancer survivors. Sim-
ilar to Arab Muslim survivors, Western HSCT survivors per-
ceived moderate to high social support [37, 38]. Further study
is needed to explore the emotional impact of HSCT in Arab
Muslim HSCT survivors and to identify why they may appear
to report better emotional QOL than Western survivors of
HSCT.

There was a huge, clinically important (effect size=1.2)
difference between the survivors and healthy comparison
group in the social functioning QOL domain. This finding
indicates that HSCT interfered markedly with family life and
social activities. Several comparative studies conducted in the
Western culture found only a small to moderate difference in
social QOL domain between the two groups [14, 20, 33]. The
large difference in social functioning in this current study may
be related to the misconception and misunderstanding of
cancer in the Arab Muslim community. Arab Muslim survi-
vors may attempt to avoid possible negative perceptions of
their condition within their community. Cancer patients and
their families avoid talking about cancer diagnosis in public
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Table 3  Hierarchical models of the factors associated with QOL in HSCT survivors (N=63)

Variables Physical Role Emotional Cognitive Social
AR? B AR? B AR B AR? B AR B

Demographics .170* .027 133 .085 102

Age -.08 .06 -.10 -13 21

Sex” 13 -21 16 13 -.01

Marital status® —.26%* —-.14 -.02 .01 .18

Education® 01 .03 -.00 -.04 -20
Social Support .001 .023 .055% .096%* .008

Overall support —-.08 .04 .14 24%* -.01
Medical 385%** 369%** 351%E* .166%* 381F**

Overall symptoms —.60%** —.O5%F* —.O] ¥ —44%* —57E*

Time post transplantation -.02 .05 .14 -.05 32%*

Type of transplant® -.01 .03 -.10 .07 —-.18
Full model statistics

Multiple R 746 .648 734 588 701

Multiple R .556 419 539 346 491

F (8,54) 8.45%** 4.88%%* 7.89%** 3.58%* 6.51%**

*p<.05; **p<.01; ***p<.001

# Standardized regression coefficients in full model

® Female (0), male (1)

¢ Unmarried (0), married (1)

9 High school or lower (0), diploma degree or higher (1)
¢ Autologous (0), allogeneic (1)

for fear that people will view this condition as a sign of death
[39]. Consequently, Arab Muslim survivors may avoid
interacting with people in the community to hide their phys-
ical symptoms and general appearance that may show their
disease. Therefore, social functioning needs to be addressed
before and after transplantation. Community education about
cancer and patients’ needs is critical to change community
opinions about cancer.

The non-significant difference between the HSCT and the
comparison groups in the overall QOL might be due to the
hope gained by having this procedure. Most survivors feel that
a cure is possible for a high percentage of patients who
experience this treatment. Kopp et al. [20] found that the
EORTC overall QOL was significantly associated with the
helplessness/hopelessness subscale of the Mental Adjustment
to Cancer (MAC) scale which supports this lack of a differ-
ence between the two groups.

This study also examined demographic and clinical vari-
ables associated with QOL in Arab Muslim HSCT survivors.
Clinical variables were associated with variance in all QOL
domains. The most interesting finding was that the level of
symptoms was the strongest predictor of the overall QOL and
its domains. Consistent with this finding, two studies [21, 40]
examined Western survivors who had experienced a HSCT
and found that higher levels of symptoms were highly
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correlated with lower overall QOL. This finding addresses
the importance of assessing and using different pharmacolog-
ical and non-pharmacological interventions to manage survi-
vors’ symptoms to improve their QOL. In contrast, demo-
graphic variables were not consistently associated with QOL
in this study. Other studies of Western HSCT survivors found
that age and employment status [4, 19], gender [19, 40],
family income [4], and educational level [40] are significantly
associated with QOL.

The cross-sectional design of this study limits causal attri-
butions and is a weakness in terms of understanding factors
that influence HSCT survivors’ QOL over time. More longi-
tudinal research among Arab Muslim survivors is recom-
mended. Another limitation is the small sample size. Since
this study focused on Arab Muslim survivors in Jordan, it is
not known if similar results would be found with Arab Mus-
lim patients treated in Western countries. The findings of this
study are not generalizable to Arab Muslim survivors residing
in Western countries. Patients who were diagnosed with solid
tumors at the time of transplantation were underrepresented.
Further research is needed to understand how the QOL of
Muslim survivors of solid tumors might differ from their
Western counterparts.

In conclusion, this is the first study to address the QOL of
HSCT survivors from an Arabic and Muslim country. Therein
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lies its primary value. Similar to Western HSCT survivors,
Arab Muslim HSCT survivors reported significant deficits in
physical, role, and social functioning. However, the experi-
ence of Arab Muslim HSCT survivors may be different from
that of Western HSCT survivors in the social and emotional
domains. The social functioning of Arab Muslim HSCT sur-
vivors may be more negatively affected than that of Western
HSCT survivors. Conversely, the emotional functioning of
Arab Muslim survivors may be less negatively affected when
compared to that of Western HSCT survivors. Both of these
findings may be due to unique aspects of the Arab Muslim
culture. It is also noteworthy to mention that Arab Muslim
survivors are just one subset of Muslim cancer survivors. In
general, Muslims come from different ethnic backgrounds and
live in countries around the world with the majority residing in
Asia-Pacific and the Middle East regions. Given the large and
growing population of Muslims in the USA, further research
is essential to examine the potential unique needs and experi-
ence of Muslim cancer survivors.
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