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Abstract

Background
Cancer is a chronic and serious disease that has a wide range of effects on patients. Some of these
effects extend to family members and primary caregivers (PCs), thereby impacting their quality of life
(QOL). The aim of this study is to evaluate the QOL of PCs of patients with cancer and to investigate the
sociodemographic and other factors that impact PCs’ QOL.

Methods
This cross-sectional study was carried out at the Princess Noura Oncology Center (PNOC), King Abdulaziz
Medical City, Jeddah. A total of 235 PCs were included in this study. A short-form health survey, the SF-36,
which includes eight domains, was used to measure the QOL of the patients’ caregivers. The relationship
between the QOL of PCs and the characteristics of the patients and PCs was examined.

Results
The PCs’ QOL was associated with several variables. Results of the multiple regression analysis showed
that age, sex of the patient and caregiver, and classi�cation of cancer were independently and
signi�cantly associated with QOL. Older, female, and hematological patient’s PCs had lower QOL of life;
whereas, PCs caring for a female patient experienced a better QOL of life.

Conclusion
These �ndings highlight the essential aspects of the QOL of Saudi caregivers and their in�uencing
factors. To better understand the implications of these factors, future studies are required to demonstrate
the effects of patient- and disease-related factors on PCs’ QOL.

1. Introduction
Cancer is a chronic and serious disease that ranks as the second leading cause of death worldwide,
accounting for approximately 10 million deaths in 2020 (Ferlay et al. 2021). Unfortunately, the
consequences of cancer extend beyond frequent hospital visits and admissions to patients’ homes,
affecting the quality of life (QOL) of family members and primary caregivers (PCs) (Kim and Given 2008).
Patient caregivers may include relatives, partners, or friends who have strong personal relationships with
the patient and provide a wide range of support to a person in a di�cult or disabling situation (Blum and
Sherman 2010). In other words, PCs are those who are expected to be willing to provide care to
chronically ill patients, and they could be family members or close friends (Blum and Sherman 2010).
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Caring involves both physical and emotional assistance (Schubart et al. 2008; Stajduhar 2013). Although
caregiving is meaningful and �rmly associated with human nature, it can signi�cantly reduce the QOL of
PCs (Kim and Given 2008). Several studies have shown that PCs may encounter the same or even greater
levels of mental distress than cancer patients (Hagedoorn et al. 2008; Northouse et al. 2000). One study
found that the prevalence of anxiety and depression among caregivers of cancer patients was
remarkably high, and their QOL was low (Kilic and Oz 2019). In addition, the effect of cancer on PCs is
not speci�c to disease progression itself (Kilic and Oz 2019). Although cancer is the major cause of
reduced QOL, several other factors may further deteriorate QOL (Geng et al. 2018). Such factors include
the relationships and interactions between patients and PC, economic status, caregivers’ social and
psychological characteristics, caregivers’ health, and caregiving duration (Geng et al. 2018). These results
indicate that research following a comprehensive examination of the several psychological and social
aspects of caregivers of patients with cancer is crucial, both to evaluate and enhance the effectiveness of
caregiving and the QOL of PCs.

As most of QOF research regarding PCs of cancer patients was conducted in Western populations
(Chambers et al. 2013), little is known about PCs’ QOL of cancer patients in Saudi Arabia. Therefore, this
study evaluates the QOL of PCs of cancer patients in Jeddah, Saudi Arabia.

2. Materials and methods

2.1 Research setting
This cross-sectional study was employed at the Princess Noura Oncology Center (PNOC). It is part of King
Abdulaziz Medical City, a tertiary care hospital in Jeddah and the largest urban hospital in Makkah
Province in the western part of Saudi Arabia.

2.2 Sample
Given the average of 600 new cancer cases diagnosed every year at PNOC, the minimum required sample
size was 235 using 95% con�dence interval.

All participants were PCs for cancer patients who visited the center between January 1, 2022, and August
30, 2022. The interviews were conducted with PCs aged 18 years or older. A PC was de�ned as a person
who takes the greatest responsibility for care and spends most of the time required to care for the patient
without obtaining �nancial compensation. Only the PCs of patients who were diagnosed with cancer for
six months or more were included to avoid the potential initial stress associated with the diagnosis that
might affect their QOL. The PCs of patients with solid and hematological malignancies were of interest at
any stage and at any point of treatment in the oncology outpatient department.

2.3 Sampling technique
Convenience sampling was performed. Patients were strati�ed into solid and hematological
malignancies. Under each category, clinics were selected weekly, and all PCs attending clinics with
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patients (one PC per patient) were included if they met the inclusion criteria.

2.4 Data collection
Data were collected via an interview-based questionnaire (face-to-face) by trained medical students under
the supervision of an oncologist. The procedure was performed at the PNOC daily oncology clinics for
adults and pediatric patients, and chemotherapy outpatient administration rooms. First, the interviewers
selected patients from the hospital patient electronic record system (BestCare) based on the diagnosis
and time since diagnosis that met our eligibility criteria. At each location, potential participants were
approached and asked to participate by a medical student. To preserve con�dentiality and privacy, the
interviews were conducted in a private room in the hospital, and only one student approached the
candidate PCs. Data collection was about 10–15 minutes per individual. During the relevant period, all
questions were asked to the participants, and responses were entered into the data collection sheet after
ensuring that the participants were able to comprehend the questions. Disease-related questions,
treatment details, and demographics of the patients were extracted directly from patients’ electronic
records.

2.5 Measurements
To measure the QOL of the patients’ caregivers, a short-form health survey, the SF-36, was used (Kim and
Given 2008). It is composed of 36 items that measure eight domains of health being: physical
functioning (ten items) that deals with limitations in daily activities due to health issues (e.g., dressing),
physical role limitations (four items) concerned with limitation in usual role activities (e.g., work) because
of physical health issues; bodily pain (two items) describing bodily pain intensity; general health
perceptions (�ve items) which require subjective evaluation of general health status in comparison to
others; energy/vitality (four items) for any sign of loss of energy or fatigue; social functioning (two items)
for limitation in social activities due to physical or emotional problems; emotional role limitations (three
items) concerned with limitations in usual role activities (e.g., work) because of emotional problems; and
mental health (�ve items) for any psychological distress and overall well-being. The questionnaire also
included a single general question: health change, concerned with perceived change in health over a one-
year period and was not included in the scoring process. The eight subscale scores were calculated as
shown in Table 3 using SF-36 scoring manual. No single measure of health-related QOL was provided in
the manual, and a very low proportion of studies (1.8%) attempted calculating SF-36 total score (Lins and
Carvalho 2016). As stated by Dorman et al. (1999), much clinical information about exact responses can
be lost as the total score can be obtained from various answers. These eight domains can be combined
to generate two summary components: a physical component summary and a mental component
summary. Nevertheless, literature evidence suggests that SF-36 is a multidimensional model. Hobart et al.
(2002) reported that the usage of a two-dimensional model would guarantee the loss of a substantial
amount of information, and the scale-to-component correlation might be disease-speci�c when stroke
patient summary measures are compared with those of the general US population. Both the English and
Arabic versions of the SF-36 were used. The Arabic language questionnaire was used during the
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interviews and was shown to be reliable and similar to the original English version (Ware et al. 1992; Al
Abdulmohsin et al. 1997).

Questions extracted from Health Electronic Record (BestCare) consisted of the patients’
sociodemographic information (age, sex, nationality, date of diagnosis, and current performance status).
The current performance status of the patient, as measured by the Eastern Cooperative Oncology Group
(ECOG), is a �ve-point scale used by physicians to assess the progression of the disease and
independence of patients in their daily activities, and to determine suitable treatment and effective
prognosis for patients (Abbasi et al. 2020). Other information taken from BestCare included the
characteristics of the disease (classi�cation of cancer, type of cancer, stage, and status of disease) and
treatment (intent of treatment, presence of active treatment, and type of treatment). In cases where
patients were not on any active treatments or were lost to follow-up, researchers collected treatments
within the last six months; if there were none, the last treatment was recorded.

Questions involving PC information were asked directly during interviews with the data collectors. These
questions included the PC’s (age, sex, ethnicity, marital status, education, level of education, relationship
with the patient, understanding of disease, and duration and intensity of caregiving). Concomitant
intensity was measured as the overall duration of care (months/years) and average time spent providing
care per day (hours). Finally, the data were entered into Microsoft Excel.

Data analysis

Statistical analysis was done using JMP® pro, Version < 15.2>. SAS Institute Inc., Cary, NC (1989–2023)
for Mac software. Eight QOL scales were determined using the standard SF-36. Coding, re-calibrating,
totaling, and translating from 0 to 100 were done on all raw scores, with higher scores indicating better
QOL. The distributions of the continuous variables were assessed for normality assumptions using
Shapiro-Wilk test, and these variables are expressed as mean (± standard deviation), and median (inter-
quartile range). Categorical variables are expressed as frequencies and percentages. First, we examined
bivariate associations between SF-36 measures and the characteristics of caregivers (age, sex, marital
status, employment, relationship with patient, educational level, and understanding of disease),
commitment intensity (total amount of time in months and hours spent in caregiving), and the
characteristics of patients (age, sex, type of cancer, classi�cation of cancer, stage of cancer, status of
disease, intent of treatment, and treatment type). The Mann-Whitney U test was used as stated by the
distribution of the data. Spearman’s correlation coe�cients (rho) between the SF-36 components and age
were computed. The Kruskal-Wallis test was utilized in comparisons of more than two groups. In our
study, among the SF-36 components, data from most subscales were not normally distributed; for
consistency, all data from the SF-36 were analyzed using non-parametric methods. Multiple linear
regression was done to determine the variables that were signi�cantly and independently associated with
the QOL domains. Statistical signi�cance was set at p < 0.05.

3. Results
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3.1 Demographic characteristics
In total, 235 PCs were included in this study. Table 1 shows the demographic characteristics of the PCs.
In this cross-sectional study, female caregivers predominated (60%). The mean age of the PCs was 37.34.
Of the 235 participants, 95% of the PCs were patient relatives. PCs were patients’ children in 42%, parents
in 35%, and spouses, colleagues, or friends in 15% of the PCs. Approximately 62% of PCs were married,
30% were single, and 7% were divorced. When asked how well they were informed about the disease, 70%
were informed and 30% were partially informed. Additional demographic characteristics of the
participants are summarized in Table 1.
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Table 1
Caregiver characteristics.

Characteristic Count Percent

Age (mean ± SD) year 37.34 ± 10.76  

Sex:

Female

Male

141

94

60%

40%

Marital status:

Married

Single

Divorced

Widowed

147

70

17

1

62.6%

30%

7%

0.4%

Working status:

Employed

Unemployed

Retired

99

119

17

42%

51%

7%

Patient relationship:

Husband\wife

Father\mother

Brother\sister

Son\daughter

Other

23

82

19

100

11

10%

35%

8%

42%

5%

Educational level:

Primary school or less

Middle or high school

University or above

14

78

143

6%

33%

61%

Informed about the disease:

Partly informed

Well-informed

71

164

30%

70%

Duration of caregiving (mean ± SD) months 37.07 ± 41.01  



Page 8/19

Characteristic Count Percent

Time per day spent in caregiving (mean ± SD) hours 11.20 ± 9.17  

Patient characteristics are presented in Table 2. Of the 235 patients, more than half were female (64%).
The mean patient age was 42.9 years. In regard to disease status, 36% of patients were in remission, 34%
had progressive disease, while few of them were considered cured (6%). The majority of the patients had
solid tumors (67%); 21.7% of them had breast cancer, 7.7% had colon cancer and 3.4% had lung cancer.
On the other hand, leukemia accounts for most of the hematological tumors (26.4%). Overall, 68% of the
patients had advanced stage of malignancy. Most patients received systemic therapy (72%) or combined
therapy (5%). The intention of treatment was curative in 65% and palliative in 35% of the patients.
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Table 2
Patient characteristics.

Characteristics Count Percent

Age (mean ± SD) year 42.9 ± 25.57  

Sex:

Female

Male

150

85

64%

36%

Type of cancer:

Breast cancer

Colon cancer

Lung cancer

Prostate cancer

Leukemia

Lymphoma

Other

51

18

8

3

62

1

80

21.7%

7.7%

3.4%

1.3%

26.4%

0.3%

34%

Classi�cation of cancer:

Solid

Hematological

158

77

67%

33%

Stage of cancer:

Early

Advanced

67

140

32%

68%

Status of disease:

Cured

Stable\in remission

Responding disease

Progressive disease

Recurrent disease

14

84

38

79

20

6%

36%

16%

34%

8%

Intent of treatment:

Curative

Palliative

153

82

65%

35%
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Characteristics Count Percent

Active treatment:

Systemic therapy

Radiation therapy

Surgery

Combined therapy

None

170

2

6

12

45

72%

0.8%

3%

5%

19%

Previous treatment (6 months or more):

Systemic therapy

Surgery

Combined therapy

None

17

7

18

3

37.8%

15.5%

40%

6.7%

3.2 Quality of life of caregivers
Table 3 shows the collective scores for each of the eight domains that encapsulate the QOL of PCs. From
lowest to highest, energy/fatigue scored a median of 55 (max = 100, min = 0), followed by role
functioning/emotional at 66.66 (max = 100, min = 0), emotional well-being at 72 (max = 100, min = 0), role
functioning/physical at 75 (max = 100, min = 0), general health at 80 (max = 100, min = 0), social
functioning at 87.5 (max = 100, min = 0), and pain at 90 (max = 100, min = 0). The highest score among
all eight domains was for physical functioning at 100 (max = 100, min = 5).
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Table 3
Reliability, central tendency, and variability of scales in cancer

caregivers.
Scales Alpha Min Median Max

Physical functioning

Role functioning/physical

Role functioning/emotional

Energy/fatigue

Emotional well-being

Social functioning

Pain

General health

0.83

0.86

0.81

0.67

0.76

0.88

0.76

0.6

5

0

0

0

0

0

0

0

100

75

66.66

55

72

87.5

90

80

100

100

100

100

100

100

100

100

3.3 Patients’ and primary caregivers’ characteristics
associated with QOL
Table 4 shows the PCs’ demographics associated with the QOL domains. Female PCs scored lower than
males in physical functioning (p = 0.010), social functioning (p = 0.001), role limitation due to physical
health (p = 0.0001), role limitation due to emotional health (p = 0.005), emotional well-being (p < 0.0001),
and pain (p < 0.0001). While exploring the relationship of patients to PCs, parents documented a lower
score in energy and fatigue (p = 0.121) compared to siblings, spouses, offspring, and others. Regarding
marital status, married PCs experienced signi�cantly worse QOL than nonmarried PCs (p = 0.044). PCs’
employment status showed a statistical difference in physical functioning (p = 0.571), role limitation due
to emotional health (p = 0.014), and emotional well-being (p = 0.001); unemployed PCs scored lower on
the QOL scale than employed and retired PCs.

Table 5 shows patient- and disease-related demographics and their associations with the QOL domains.
The sex of the patient showed a statistically signi�cant difference in social functioning (p = 0.012). PCs
caring for male patients experienced better QOL than those caring for female patients. Classi�cation of
cancer showed statistically signi�cant differences in �ve domains: physical functioning, general health,
role limitation due to emotional health, pain, and social functioning (p = 0.004), (p = 0.573), (p = 0.044), (p 
= 0.039), (p = 0.003), respectively; in other words, PCs of hematological patients scored lower in �ve
aspects than PCs of patients with solid tumors.

A linear correlation using Spearman’s rho correlation coe�cient was used to test the association between
QOL and the duration of caregiving in months, time per day spent in caregiving, age of PCs, and age of
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the patient. Regarding PC age, we found a weak positive correlation between PC age and emotional well-
being (r = 0.14, p = 0.028) and a weak negative association between age and pain (rho= -0.13, p = 0.045).
As for the age of the patient, it was correlated with two aspects: emotional well-being (rho = 0.13 p = 
0.041) and social functioning (rho = 0.27, p = < 0.0001). In other words, the older the patients, the better
the QOL of the PCs. The months of caregiving showed a correlation with two aspects: role limitations due
to physical health (rho = 0.13, p = 0.040) and social functioning (rho = 0.19, p = 0.004). In terms of hours
per day of caregiving, a correlation was found with role limitations due to physical health (rho= -0.15, p = 
0.019), role limitations due to emotional health (rho= -0.17, p = 0.011), social functioning (rho= -0.37. p = 
< 0.0001), pain (rho= -0.14, p = 0.029), emotional well-being (rho= -0.23, p = 0.0005), and energy and
fatigue (rho=-0.15, p = 0.025).

 
Table 6

Multiple linear regression analysis for independent variables associated with quality of life.
Dependent variable Independent variables Unstandardized

coe�cient (B)
t P-

value

Physical functioning Classi�cation of cancer
[hematologic]

-3.23 -2.97 0.003

Social functioning Caregiver sex [female] -6.81 -2.91 0.0039

  Patients sex [female] 5.53 2.30 0.022

  Hours caregiving -1.04 -4.17 < 
0.0001

Role limitations due to
physical health

Caregiver sex [female] -9.18 -2.95 0.003

Energy and fatigue Caregiver sex [female] -6.47 -4.06 < 
0.0001

Emotional well being Caregiver sex [female] -4.12 -2.28 0.023

  Hours caregiving -0.50 -3.03 0.003

Pain Caregiver sex [female] -6.27 -3.50 0.0006

  Caregiver age -0.36 -2.26 0.024

Signi�cant results are presented.

The results of the regression analyses shown in Table 6 indicated that the classi�cation of cancer was
independently and signi�cantly associated with physical functioning (B=-3.23, p = 0.003); hematological
cancer patients showed a negative association when compared to the reference group solid. Female PCs
also showed a negative association with social functioning (B= -6.81, p = 0.0039), role limitation due to
physical health (B=-9.81, p = 0.003), energy and fatigue (B=-6.47, p < 0.0001), emotional well-being
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(B=-4.12, p = 0.023) and pain (B=-6.27, p = 0.0006) compared to male PCs. Patient sex was also a
predictor of social functioning (B = 5.53, p = 0.022), as female patients showed a positive association
with social functioning compared to their counterpart male patients. Caregiving hours were negatively
associated with social functioning (B=-1.04, p < 0.0001) and emotional well-being (B=-0.50, p = 0.003).
PCs’ age was independently and signi�cantly associated with pain (B= -0.36, p = 0.024); the older the PC
the more pain they experience.

4. Discussion
To the best of our knowledge, only a few local studies have examined the factors affecting the QOL of
PCs in Saudi Arabia (Almutairi et al. 2017). The purpose of this study was to describe the demographics,
disease factors, and their relationship with the QOL of caregivers of cancer patients. Among all
demographic characteristics, sex of PC remains the most studied factor in regard to PC’s QOL in literature
with consistent �ndings of poorer QOL and higher levels of psychological distress in female PCs than
males (Kim and Given 2008; Decadt et al. 2021). When comparing the eight domains of the QOL of PCs
to their demographics in our study, sex was found to be the only demographic characteristic that was
statistically different in all domains except for general health. Female caregivers performed poorly in
every QOL aspect as opposed to their male counterparts, who scored much lower median rates. Our
�ndings are in line with those of Almutairi et al.’s (2017) study, conducted in Riyadh, in terms of
signi�cant results (p < 0.05) in the energy/fatigue, role limitation due to emotional health, social
functioning, and pain domains. Moreover, it highlights the signi�cance of physical components, physical
functioning, and role limitations due to physical health, along with emotional well-being domains. This
may be explained by the existing literature reporting sex differences in QOL due to women’s traditional
sex roles in society (Matthews 2003). This comes to light in certain cultures, especially in middle eastern
cultures, where women hold great familial responsibility. Thus, they are expected to provide the necessary
care and devotion to their families especially when they are ill and in need as reported by similar studies
in Iran, Turkey, and Singapore (Kilic and Oz 2019; Lim et al. 2017; Wiener et al. 2016), and Saudi Arabia is
not an exception. Women also showed high willingness to disclose their emotional distress and concerns
(Decadt et al. 2021). This may have contributed to their low median results in the emotional well-being
domain in our study.

We found a statistically signi�cant difference in the QOL scores concerning social functioning among
PCs who were parents. Our results are consistent with those of other studies that have reported poorer
social life during caregiving. It was explained that PCs had less time to spend with their families and
relatives, and they did not have the energy and time to meet their requirements (Osse et al. 2006; Uğur and
Z 2012). In contrast, other studies found that during the journey of caring for their patients, family rapport
was reinforced, and they were more engaged together, indicating that the caregiving process had some
positive effects on social relationships (Kilic and Oz 2019; Yu et al. 2017; Li and Loke 2013). It is
commonly acknowledged that the relationship between PCs and the patients for whom they care greatly
impacts the QOL of PCs. Furthermore, our study found that offspring of patients with cancer had better
social functioning. According to other studies, this was because they had less familial and monetary
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responsibility than their parents and spouses, who were subjected to tremendous strain and had more
obligations to care for (Almutairi et al. 2017).

This study also showed that non-married caregivers had a better QOL than married caregivers. However,
other studies have found that married caregivers had better QOL (Abbasi et al. 2020; Lee et al. 2015).
Abbasi et al. (2020) explained that single caregivers pursue more leisure activities and are exposed to
more stressors than married caregivers. The inconsistency in the results could be because the married
and non-married participants were asked based on demographic information, and the question was not
about the PC’s perception of social support. Wiener et al. (2016) further explained the dynamics of this
idea, in which they compared single vs. non-single parents’ QOL based on the parents’ own self-reports of
feeling alone in caring for their child.

Regarding employment status, we found that PCs respondents who were working or retired scored better
on role limitations due to physical, emotional, and overall emotional health than those who were
unemployed. These �ndings are consistent with those of other studies. Kilic and Oz (2019) reported that
unemployed caregivers scored lower on the QOL than those who were employed or retired. Although
unemployed caregivers have less responsibility and more time to deliver care to their patients, their
inability to provide �nancial assistance can lead to feelings of self-inadequacy and uselessness, which
may negatively affect them.

Regarding the age of PCs, this study found a weak positive correlation between the age of PCs and
emotional well-being, and a very weak negative association with age and pain. In other words, the older
the PC, the better their emotional well-being and the higher their level of pain. (Holgín et al. 2021)
explained that aged individuals’ coping styles tend toward resignation and the development of resilience
factors, as they have been exposed to decades of armed con�ict (Gaviria et al. 2016). Higher pain scores
can be attributed to the physiological effects of aging on health. Further research is required to explain
this relationship.

Our study found a positive correlation between the QOL of PCs and patient age in two domains of the SF-
36: emotional well-being and social functioning. In other words, the higher the patient’s age, the better the
QOL of the caregivers. It is noteworthy to mention that in this study, 78% of patients aged 14 and below
had leukemia as their diagnosis. Our study was in line with the �ndings of (Yu et al. 2017), who found
that young patient age (< 15 years) was associated with a lower QOL of PCs in the physical,
psychological, and environmental domains. Their �ndings were also attributed to the fact that 64% of
acute lymphoblastic leukemia patients were younger than 15 (Yu et al. 2017). In contrast, another study
found that younger cancer patients had a greater QOL, which consequently produced an overall better
QOL in PCs (Shahi et al. 2014).

These �ndings led us to another signi�cant �nding of this study. A comparison was made between the
QOL of PCs and the classi�cation of cancer patients, and signi�cant results were observed for �ve
aspects of the SF-36. All �ve aspects showed that PCs of hematological subtype patients had a lower
QOL. A study conducted in China, where QOL of caregivers of patients with leukemia was compared with
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that of the general population, found that caregivers of patients with leukemia had low QOL scores in all
domains (Yu et al. 2017). Another study conducted in Japan found that mothers caring for patients with
leukemia had lower scores in all eight domains of the SF-36 than mothers caring for children without
leukemia (Yamazaki et al. 2005). One explanation can be attributed to the duration of caregiving per day
in hours in our study, in which the PC of hematological patients spent an average of 14.21 hours in
caring, while solid patient caregivers spent an average of 9 hours. It is also noteworthy that, in our study,
the majority of hematological patients’ caregivers were parents, while for solid cancers, the majority were
sons or daughters. For PCs of children with chronic diseases, the presence of the disease itself can be a
greater stressor in care than in healthy children. Although the therapeutic outcome of leukemia has
improved considerably, the long duration and course of treatment, complications, and high medical costs
continue to burden many parents (Curran and Stock 2015).

5. Limitations
Our study used an interview-based questionnaire for the QOL of cancer patients’ PCs at PNCO, Jeddah.
This practical assessment provided de�nite data and allowed us to limit confusion regarding the
questions, because they were face-to-face. As a convenience sampling approach was used, the results
cannot be applied to the population of Saudi Arabia (Althubaiti 2023). Therefore, researchers from other
tertiary centers in Saudi Arabia are encouraged to conduct further studies. Our study included speci�c
inclusion criteria with a diagnosis of six months and more. Meaning, we avoided the stressful period, the
�rst six months after receiving the cancer diagnosis. In addition, we could not establish causality because
of the cross-sectional study design and convenience sampling. This might limit the scope of the study,
and thus, the results. Despite our best efforts, we could not include performance status of patients
(ECOG) due to its limited documentation in our center. Although we collected data on the type of
treatment and duration of caregiving, we could not determine an association between these variables and
PC’s QOL.

6. Conclusions
The results showed that particular attention should be paid to female caregivers and caregivers of
patients with hematological malignancies. This study further emphasizes that female caregivers
experience lower QOL in many domains. Even though sex has been well studied in the literature, the
cause in many studies was solely attributed to the traditional role of females as PCs. Likewise, multiple
domains for patients with hematological cancers were low and certain characteristics of both patients
and their PCs were attributed for that effect. Interestingly, we found that PCs of female patients had better
QOL than PCs of male patients. Our results are promising; however, further studies are needed to highlight
the association between more patient-related and disease-related factors that may provide an in-depth
understanding of this topic.
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