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Abstract: Introduction: We investigated the association between social distress or toxicity and
patients’ clinical conditions, demographic characteristics, and social support and networks, and
whether this association differs along the distribution of patients’ distress levels. This study in-
cluded 156 patients treated at King Abdulaziz Medical City, Riyadh, Saudi Arabia. Methods: We
used the previously validated Social Toxicity Assessment Tool in Cancer (STAT-C) to assess cancer
patients’ distress. We analyzed distress level, the outcome variable of interest, and covariates to
show distribution and identify associations. We then used logistic quantile regression for bounded
outcomes to assess the association between social distress or toxicity and patients’ clinical conditions,
demographic characteristics, and social support and network. As an extension, we examined the
interaction between disease status and social support, focusing on the moderating role of social
support in attenuating the impact of disease status on social distress. Results: The median age of the
patients was 51.2 (SD = 21.4, range 22 to 89), with 48.1% being older than 50 years. Of the 156 cancer
patients analyzed, 82 (52.6%) were classified as burdened, and 50% of those with uncontrolled disease
status were socially distressed. However, there were more socially distressed patients diagnosed
within a year and patients undergoing treatment. There was a greater number of patients who shared
their diagnosis with family, colleagues, and neighbors with social distress. The odds of suffering
from social distress were higher in younger patients (50 years or younger) than in older patients.
Social distress was lower in patients who underwent combined chemotherapy, surgery, and radiation
compared with patients who received a single treatment regimen (OR = 0.65, CI, −0.820 to −0.036,
p = 0.033). The odds of social distress were 67% higher in patients diagnosed within one year than in
patients diagnosed more than one year prior (OR = 1.664, CI, 0.100–0.918, p = 0.015). Patients with
uncontrolled disease conditions who shared their diagnosis and treatment with social networks were
48% less likely to experience social distress. Thus, sharing cancer diagnoses with social networks
has a statistically significant moderating effect by attenuating the impact of disease status on social
distress. Conclusion: Understanding the risk factors for social distress may be important for cancer
management. Additionally, identifying the moderating role that patients’ sharing of cancer diagnoses
in social networks plays in attenuating the impact of disease status on social distress may provide
healthcare providers with valuable insights for holistic culture-specific care.
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1. Introduction

Without social support and networks, conventional cancer interventions or therapies
may be less than optimal in improving clinical outcomes. Support, as an intervention
strategy, assists patients in adjusting to stressful conditions [1]. Patients who do not have
appropriate support from a partner or family members appear to be more vulnerable [2].
While the well-known stress-buffering hypothesis literature posits that the perceived
availability of social support reduces the negative relationship between perceived chronic
condition-related stress and health and quality of life [3,4] there is limited evidence on
these relationships in the context of cancer patients in Saudi Arabia, a country where
evidence shows cancer is a sensitive topic and most older patients do not share and discuss
their conditions [5]. An interesting important question is whether sharing diagnosis and
treatment with a culturally specific social network has a moderating effect by attenuating
the impact of disease status (e.g., uncontrolled disease conditions) on social distress.

Socioeconomic problems affect the well-being of cancer patients [6–8]. Social aspects
are at the heart of their well-being and the conditions in which they live [7,9]. Negative
social and economic conditions can lead to poorer subjective well-being of patients and
distress and affect quality of life (QoL) [7]. QoL has been considered as a component of
individuals’ sensitivities to their situation in life in culture-specific and value systems where
they stay relative to their aspirations, expectations, principles, and concerns [10]. Social
distress or toxicity is the extent to which social relationships, social activities, and financial
problems experienced by cancer patients may impede both their coping mechanisms and
their response to diagnosis and treatment [11]. A cancer diagnosis is associated with
a negative impact on various aspects of a patient’s life, including social and financial
aspects [8,10,12–14]. Cancer diagnosis and treatment present challenges to patients in
numerous areas of social life, including family life, relationships with caregivers, work,
income, leisure activities, and relationships with healthcare providers [15–19]. Cancer
treatments can be lengthy and place significant demands on patients and their families in
terms of regular schedules, financial obligations, and daily needs [20,21].

There are several risk factors for persistent distress in newly diagnosed cancer patients.
Evidence shows that females, younger patients, and patients receiving combined therapies
such as chemotherapy and radiation are more vulnerable to higher distress [22]. However,
social support has long been considered an important factor in cancer, even though patients
are often isolated and lack support because of the stigma associated with the disease [23].
Evidence suggests that social networks and social support mechanisms are associated
with higher QoL after a cancer diagnosis [24]. Evidence also suggests that patients who
share information about their experience with cancer can improve their quality of life and
that attachment security appears to promote social sharing [25]. The lack of close ties and
perceived sources of emotional support has been associated with increased cancer death
rates, particularly in patients who lacked close friends and relatives [26]. Less isolated
patients and patients receiving various types of social support including compassion have
been associated with higher QoL measures for breast cancer survivors [24,27].

The well-known stress-buffering hypothesis states that the perceived availability of
social support eliminates or attenuates the negative relationship between perceived chronic
condition-related stress and health and QoL [3,4]. While there have been studies of cancer
patient outcomes in Saudi Arabia, particularly with regard to predictors of cancer patient
QoL [5,28–30], there is limited evidence of a broader association between social distress
and social networks and how support can mitigate the negative effects of cancer diagnosis
and treatment.

It is critical to evaluate the impact and interactions of the determinants of social dis-
tress/toxicity in cancer patients to achieve a deeper understanding and better management
in the provision of holistic patient-centered care. Such care is expected to influence the QoL
of cancer patients by revealing the sensitivities of their life situation in a culture-specific
value system in which they stay relative to their aspirations, expectations, principles, and
concerns [10,12]. Therefore, this study examined not only how patients’ clinical conditions
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and characteristics affect lived experiences related to cancer-related social distress, but
also how sharing diagnosis and treatment with social networks can mitigate the impact
of disease status on that burden. The study also examined whether these relationships
differed along the distribution of patients’ distress.

2. Method
2.1. Study Design

A cross-sectional study that included patients diagnosed with cancer, cancer patients
undergoing treatment, and cancer survivors was conducted at the Oncology Department
of King Abdulaziz Medical City in Riyadh, Saudi Arabia. The Institutional Review Board
at King Abdullah International Medical Research Center (KAIMRC), Riyadh, Saudi Arabia,
ethically approved this study.

2.2. Inclusion Criteria

With the help of their providers and caregivers, 156 adult patients (18 years and
older) who had been diagnosed with cancer, were undergoing treatment, or had survived
the disease and were being treated in the department were interviewed in January 2021.
Patients agreed to participate in the study by themselves or through their caregivers and
completed the social distress survey.

2.3. Tool Description

The study used the previously described Social Toxicity Assessment Tool in Cancer
(STAT-C) [11] to assess cancer patients’ distress. The tool measures three domains: (a) the
social relationship domain (eight questions) related to relationships with parents, spouse,
children, siblings, friends, community members, and caregivers; (b) the social activities
domain (two questions) which measures participation in social events and leisure activities;
and (c) the economic impact domain (three questions). Other data collected from patients
included demographic and clinical data such as age, gender, cancer type, disease stage and
status, date of diagnosis, treatment received and status, and social networks, including
sharing disease with family, friends, and other neighbors.

2.4. Data and Statistical Analysis

Data were extracted and analyzed using STATA statistical software version 16 (College
Station, TX, USA). Frequencies and percentages were calculated for categorical variables
and means and/or medians and standard deviations (SDs) were calculated for continuous
variables. The primary outcome of interest was cancer patients’ distress level using the
STAT-C tool, which consists of 14 items divided into three domains—social relationships,
social activities, and economic impact. We generated the score for social distress from
STAT-C, which is a bounded measure of outcome (range −28 to +28). Based on the total
possible score each patient could receive for all items, we dichotomized the level of distress
into socially distressed and not distressed and used the mean as a cutoff point. This was
also consistent with the density plot, where most distress scores were concentrated in the
interval. Because the items were reverse coded, a score below the mean was defined as
socially distressed, and a score above the mean was defined as not socially distressed.
We then examined the association between social distress or toxicity and patients’ clinical
conditions, demographic characteristics, and social support and networks and whether this
association differed along the distribution of patients’ distress levels. We also examined how
social support and networks moderate the effects of disease status. Thus, we estimated the
odds ratios and their corresponding 95% confidence intervals (95% CIs) of these associations
using both logistic regression and bounded logistic regression analyses. Thus, we used
logistic quantile regression to estimate the association between social distress and covariates,
including demographic characteristics, clinical conditions, and social support and networks
of cancer patients. Evidence shows the traditional statistical and classical nonparametric
methods may not be suitable when the outcome variable of interest is continuous and takes
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values within a known range [31]. Logistic quantile regression is a method suitable for
the analysis of continuous and bounded outcome variables, and it is recommended in the
biomedical and epidemiological literature [31]. We also analyzed an interaction model
in which we hypothesized whether patients’ sharing diagnosis and treatment with social
networks moderates the effect of the disease status on social distress.

3. Results

Figure 1 shows a histogram of the distribution of the STAT-C scores of the patients.
The density plot shown displays where the values are concentrated over the interval. As
shown in Table 1, the overall mean distress score level from the STAT-C tool was 1.84
(SD = 5.95; range −18 to 19); the socially distressed patients had a mean distress score of
−2.43 (SD = 3.74), while patients no social distress had a mean score of 6.57 (SD = 4.07). Of
the 156 patients, 82 (52.6%) were classified as socially distressed.
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Table 1. Patients’ demographic and clinical characteristics.

Characteristic
Not

Distressed,
n (%)

Socially
Distressed,

n (%)
Total, n (%)

Mean social distress score; range 6.57 (SD = 4.07);
Range: 1 to 19

−2.43 (SD = 3.74);
Range: −18 to 1

1.84 (SD = 5.95);
Range: −18 to 19

Distress level
Not socially distressed 74 (47.4)
Socially distressed 82 (52.6)
Median age; range 53.5 (27–83) 49.1 (22–89) 51.2 (22–89)
Age category
>50 years 42 (56.8) 33 (40.2) 75 (48.1)
≤50 years 32 (43.2) 49 (59.8) 81 (51.9)
Gender
Males 27 (36.5) 37 (45.1) 64 (41.0)
Females 47 (63.5) 45 (54.9) 92 (59.0)
Metastatic
No 51 (68.9) 63 (76.8) 114 (73.1)
Yes 23 (31.1) 19 (23.2) 42 (26.7)
Chemotherapy
No 30 (40.5) 35 (42.7) 65 (41.7)
Yes 44 (59.5) 47 (57.3) 91 (58.3)
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Table 1. Cont.

Characteristic
Not

Distressed,
n (%)

Socially
Distressed,

n (%)
Total, n (%)

Surgery
No 8 (10.8) 18 (21.9) 26 (16.7)
Yes 66 (89.2) 64 (78.1) 130 (83.3)
Radiation
No 29 (39.2) 46 (56.1) 75 (48.1)
Yes 45(60.8) 36 (43.9) 81 (51.9)
Share diagnosis with family network
No 18 (24.3) 25 (30.5) 43 (27.6)
Yes 56 (75.7) 57 (69.5) 113 (72.4)
Share diagnosis with colleagues and
neighbors
No 46 (62.2) 56(68.3) 102 (65.4)
Yes 28 (37.8) 26 (31.7) 54 (34.6)

The mean age was 51 (SD = 14; range 22 to 89 years), 53 (SD = 13.9), and 49 (SD = 14.2)
for all patients, patients with no distress, and socially distressed cancer patients, respectively.
Figure 2 shows 50% of the cancer patients with uncontrolled disease status were socially
distressed. However, there were more socially distressed patients with controlled disease
status, diagnosed within a year, and undergoing treatment. More patients who shared their
diagnosis with family, colleagues, and neighbors had no social distress.
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Table 1 shows that distressed cancer patients were more common among men and
younger than 50 years of age. Unlike patients who underwent surgery and received
radiation therapy, those who received chemotherapy were more socially distressed.

Table 2 depicts the association of social distress and patients’ demographic profiles,
disease status, treatment, and social networks, revealing that at the median (50th quantile),
the odds of suffering from social distress are greater in patients 50 years or younger in age
compared to older patients. However, at higher quantiles (e.g., 90% quantile), the odds
of having social distress are lower for patients who underwent combined chemotherapy,
surgery, and radiation therapies compared with patients without multiple treatments
(OR = 0.65, CI, −0.820 to −0.036, p = 0.033). In addition, at the 95th quantile, the odds of
suffering from social distress were 67% higher for patients diagnosed within one year than
in patients diagnosed more than one year prior (OR = 1.664, CI, 0.100–0.918, p = 0.015).
Strikingly, these factors differ considerably, having a strong effect on distress levels at
higher quantiles.

Table 2. Logistic quantile regression of a bounded social distress score and associated factors.

Distress Score Odds Ratio 95% CI p-Value

Quantile 10

≤50 years 1.157 −0.591 0.883 0.697
Gender = Male 0.864 −0.829 0.537 0.674
Metastatic = Yes 0.864 −0.737 0.445 0.627
Diagnosis within a year = Yes 0.887 −0.732 0.492 0.700
Chemo + Surgery + Radiation 0.681 −1.085 0.316 0.280
Disease present and uncontrolled = Yes 0.788 −0.975 0.498 0.523
Share with social network 0.999 −0.016 0.013 0.839
Intercept 0.638 −1.554 0.656 0.423

Quantile 25

≤50 years 1.021 −0.362 0.403 0.915
Gender = Male 0.798 −0.562 0.111 0.187
Metastatic = Yes 0.718 −0.729 0.067 0.102
Diagnosis within a year = Yes 0.987 −0.332 0.306 0.934
Chemo + Surgery + Radiation 0.718 −0.692 0.029 0.071
Disease present and uncontrolled = Yes 0.815 −0.510 0.100 0.186
Share with social network 1.001 −0.004 0.006 0.684
Intercept 1.180 −0.471 0.802 0.608

Quantile 50

≤50 years 1.235 0.000 0.422 0.049 *
Gender = Male 0.899 −0.311 0.099 0.309
Metastatic = Yes 0.899 −0.402 0.189 0.478
Diagnosis within a year = Yes 1.112 −0.120 0.333 0.356
Chemo + Surgery + Radiation 0.809 −0.454 0.031 0.087
Disease present and uncontrolled = Yes 0.900 −0.312 0.101 0.313
Share with social network 1.001 −0.002 0.004 0.520

Quantile 75

≤50 years 1.238 −0.052 0.479 0.114
Gender = Male 0.901 −0.324 0.116 0.351
Metastatic = Yes 0.999 −0.382 0.379 0.994
Diagnosis within a year = Yes 1.111 −0.250 0.460 0.559
Chemo + Surgery + Radiation 0.810 −0.530 0.108 0.193
Disease present and uncontrolled = Yes 0.899 −0.398 0.184 0.470
Share with social network 1.001 −0.002 0.005 0.543
Intercept 1.300 −0.167 0.692 0.229
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Table 2. Cont.

Distress Score Odds Ratio 95% CI p-Value

Quantile 90

≤50 years 1.244 −0.125 0.561 0.211
Gender = Male 0.829 −0.532 0.158 0.285
Metastatic = Yes 0.921 −0.578 0.412 0.742
Diagnosis within a year = Yes 1.664 0.100 0.918 0.015 *
Chemo + Surgery + Radiation 0.652 −0.820 −0.036 0.033 *
Disease present and uncontrolled = Yes 1.002 −0.459 0.462 0.993
Share with social network 0.998 −0.006 0.003 0.400

* Significant at <5% level.

The bounded logistic quantile regression (Table 3) suggests that sharing cancer diag-
nosis with social networks has a statistically significant moderating effect by attenuating
the impact of disease status on social distress. There is a difference in the level of social
distress between patients with uncontrolled disease condition and others based on social
network. Patients with uncontrolled disease conditions but who have shared diagnosis and
treatment with social networks have 48% lower social distress associated with cancer. We
conducted post hoc correction tests to gauge whether there was a type 2 error. The tests
confirmed that the non-significant variables did not have true effect on social distress.

Table 3. Logistic quantile regression of a bounded social distress score and associated factors with
disease status and social network interaction.

Odds Ratio 95% CI p-Value

Quantile 10

≤50 years 1.293 −0.431 0.945 0.462
Gender = Male 0.864 −0.873 0.581 0.693
Metastatic = Yes 0.773 −0.910 0.396 0.438
Diagnosis within a year = Yes 1.000 −0.645 0.645 1.000
Chemo + Surgery + Radiation 0.675 −1.236 0.451 0.359
Disease present and uncontrolled = Yes 0.781 −1.020 0.526 0.529
Share with social network 0.999 −0.015 0.012 0.835
Disease # social network 1.147 −0.601 0.876 0.714

Quantile 25

≤50 years 1.125 −0.235 0.471 0.510
Gender = Male 0.798 −0.546 0.094 0.166
Metastatic = Yes 0.718 −0.749 0.087 0.120
Diagnosis within a year = Yes 1.000 −0.356 0.356 1.000
Chemo + Surgery + Radiation 0.693 −0.769 0.035 0.073 **
Disease present and uncontrolled = Yes 0.910 −0.461 0.273 0.614
Share with social network 1.001 −0.004 0.006 0.683
Disease # social network 0.799 −0.727 0.279 0.379

Quantile 50

≤50 years 1.171 −0.062 0.378 0.157
Gender = Male 0.900 −0.348 0.137 0.392
Metastatic = Yes 0.948 −0.401 0.294 0.760
Diagnosis within a year = Yes 1.171 −0.063 0.379 0.160
Chemo + Surgery + Radiation 0.809 −0.467 0.044 0.103
Disease present and uncontrolled = Yes 0.949 −0.352 0.247 0.728
Share with social network 1.001 −0.002 0.004 0.480
Disease # social network 0.854 −0.586 0.270 0.466
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Table 3. Cont.

Odds Ratio 95% CI p-Value

Quantile 75

≤50 years 1.265 −0.022 0.492 0.072 **
Gender = Male 0.937 −0.342 0.212 0.643
Metastatic = Yes 0.937 −0.417 0.287 0.716
Diagnosis within a year = Yes 1.086 −0.230 0.396 0.601
Chemo + Surgery + Radiation 0.878 −0.448 0.188 0.421
Disease present and uncontrolled = Yes 1.048 −0.256 0.350 0.759
Share with social network 0.999 −0.004 0.002 0.603
Disease # social network 0.741 −0.726 0.128 0.168
Intercept 1.281 −0.231 0.726 0.308

Quantile 90

≤50 years 1.446 −0.018 0.756 0.062 **
Gender = Male 1.000 −0.368 0.367 0.999
Metastatic = Yes 0.963 −0.530 0.454 0.879
Diagnosis within a year = Yes 1.319 −0.200 0.753 0.253
Chemo + Surgery + Radiation 0.605 −0.899 −0.107 0.013 *
Disease present and uncontrolled = Yes 1.112 −0.261 0.472 0.569
Share with social network 0.998 −0.007 0.002 0.325
Disease # social network 0.522 −1.165 −0.133 0.014 *

# Denotes disease status and social network interaction; * significant at <5% level; ** significant at <10% level.

4. Discussion

To adduce evidence in Saudi Arabia, this study examined social distress or toxicity
and covariates in cancer patients, and how sharing diagnosis and treatment with social
networks may attenuate the impact of disease status on social distress. We find that
while more male patients were distressed, there were no statistically significant differences
between genders. However, in a meta-analysis and narrative critical appraisal, women
consistently reported more distress than men [32]. Women showed higher rates of anxiety
and depression, which were more pronounced in some cancers [33].

Our findings suggest that cancer patients aged ≤50 years were significantly more
likely to experience social distress due to cancer diagnosis and treatment compared with
older patients. We find that this suggestion is consistent with literature suggesting that age-
related differences in cancer-related suffering may be explained by treatment disparities.
The way patients feel and cope with breast cancer, for example, can be affected by their
age, how they are treated, and other things happening in their life. Evidence showed that
younger patients were not only associated with severe psychological stress [34] but also
complained of more physical and emotional stress symptoms than older patients [5]. Older
women with breast cancer feel less sad, worried, and stressed than younger women who
may have a harder time, needing more help to feel better [35–37]. A study that evaluated
the QoL of younger and older women who had recently completed treatment for breast
cancer discovered that younger women (<50 years) reported much more QoL disturbance,
including emotional well-being and depression symptoms [36]. Younger patients may
receive more intensive treatment, which may impair their QoL more than older patients.
Because older breast cancer patients are more likely to have concomitant problems, younger
women may receive more aggressive therapy, thereby jeopardizing their QoL [36,37].

This evidence of an age differential in QoL does not mean, however, that older patients
cope with cancer-related stress all the time. A study in Saudi Arabia suggests that cancer
is a sensitive topic and that most patients, especially the older ones, do not share and
discuss their conditions [5]. Elsewhere, there is evidence that older people with cancer
show fluctuations in psychological, physical, and social well-being over time, including a
decline in depressive symptoms, physical performance, and role effectiveness [38]. Age-
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related impairments in various areas of the Comprehensive Geriatric Assessment (CGA)
are associated with decreased health-related quality of life in older cancer patients [39].

In addition, our results suggest that the likelihood of suffering from social distress was
significantly higher in patients diagnosed within one year than in patients diagnosed more
than one year prior. This could be due to the shock of the diagnosis. Evidence suggests that
newly diagnosed women, younger patients, and patients receiving combined therapies
such as chemotherapy and radiation are more vulnerable to distress [22]. A previous cohort
of patients from the same hospital in Saudi Arabia showed that patients diagnosed with
cancer tended to have poorer emotional well-being, social function, and overall health in
the first year after diagnosis [30].

Moreover, our analysis suggests that the likelihood of suffering from social distress
was decreased in patients who underwent combined chemotherapy, surgery, and radiation
therapies, a finding consistent with the literature. Evidence suggests that a treatment
modality that combines two or more therapeutic agents is a foundation of cancer ther-
apy [40]. Specifically, studies have shown that combination therapy not only is safe and
well tolerated but also improves overall survival rate (6.4 months vs. 4 months) and
progression-free survival compared with currently available therapeutics for this type
of cancer [41,42]. Although they are associated with side effects and increased cost, in
general, combined-modality therapies such as chemoradiation have demonstrated superior
outcomes such as survival rates and better quality of life in various cancer types compared
to a single therapy [43–45]. Evidence suggests that combinations of several classes of
anticancer drugs/treatments have been shown to interfere with cancerous gene signaling,
bone metastasis, and immune response known to be involved in the progression of prostate
cancer [46,47]. Additionally, evidence reveals that ultrasound combined with microbub-
bles (USMB) in further combination with docetaxel produced a mean tumor inhibition of
73% [48].

In addition, our results suggest that sharing cancer diagnoses with social networks
plays a moderating role by attenuating the impact of disease status on social burden. This
implies that social networks were associated with higher QoL after a breast cancer diagnosis
in a study that examined social networks and social support mechanisms [24]. There is also
evidence suggesting that encouraging patients to share their experiences with cancer can
help improve QoL, and that attachment security appears to promote social sharing [25].
There is evidence that the absence of close relationships and perceived sources of emotional
support is significantly associated with increased breast cancer death rates, particularly
among patients in the lowest quartile of reported close friends and relatives [26]. The
literature also suggests that cancer screening increases when patients share their disease
with social networks in the form of opinions from family, friends, and community members,
particularly leaders [49,50]. This can help patients with proper diagnosis, effective timely
treatment, identification of risk factors, and adaptation of this information to prevent or
reduce the disease by modifying risk factors [51]. Elsewhere, less isolated patients and
those who receive various types of social support, including sympathy or compassion,
have been found to be associated with higher QoL for breast cancer survivors. [24,27].

Contribution and Limitation

In Saudi Arabia, although there are studies on patient outcomes, particularly on predic-
tors of QoL in cancer patients [5,28–30] our study provides new evidence that explores the
broader association between social distress and covariates, including how the involvement
of social networks and support may attenuate the impact of disease status on social distress.
However, we recognize that our study is limited to a single large teaching and referral
hospital. Therefore, there is a need for further research that isolates facility-specific cancer
interventions as an experiment to assess the comparative practices and management styles
of different facilities across the country.
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5. Conclusions

Our investigation of the correlates of social distress in cancer patients found that
men and patients younger than 50 years of age were more likely to experience stress.
Social distress is more prevalent in patients diagnosed within a year and in controlled or
uncontrolled situations. However, combining multiple treatment regimens appeared to
have a positive effect on how patients perceived their social and economic situation. In
addition, there is evidence that sharing cancer diagnoses with social networks attenuates
the impact of disease status on social distress. Therefore, understanding the risk factors
for social distress may be important for cancer management. Moreover, identifying the
moderating role of sharing cancer diagnoses with social networks in mitigating the impact
of disease status on social distress may provide valuable insights to healthcare providers
in delivering holistic culture-specific care. Because treatment regimens that combine two
or more therapies appear to be more beneficial for cancer patients, further investigation is
needed. Although combined multiple treatments may result in superior outcomes such
as survival rates for various cancer types compared to a single therapy, the associated
side effects with intensive use of combined therapies should be evaluated considering the
extent to which they affect QoL. Further, social networks in cancer facilities need to be
promoted to reduce the burden associated with diagnosis and treatment. Not only will
this complement and enable oncology professionals to provide better patient-centered care
as part of an integrated approach, but it will also minimize the expected impact of initial
shocks, as social distress appears to be more pronounced in patients diagnosed within a
year and in controlled or uncontrolled situations. Because the effects of these risk factors are
highly variable and have a strong impact on the magnitude of distress, at higher quantiles,
patients who are more distressed need immediate attention. We acknowledge that our
study was limited to a single large teaching and referral hospital. Thus, there is a need for
further research that isolates facility-specific interventions as an experiment to assess the
comparative practices and management styles of different cancer care management groups
across the country.

Author Contributions: O.B.D. and A.R.J. conceptualized the study, collected and curated the data,
and analyzed the data; H.J. and M.A. collected and curated the data; A.A. supervised the project. All
authors reviewed the analysis and wrote and formulated the manuscript. All authors have read and
agreed to the published version of the manuscript.

Funding: The authors extend their appreciation to the Deputyship for Research & Innovation,
Ministry of Education in Saudi Arabia for funding this research through project number SS-371
(Social Sciences Research Initiative).

Institutional Review Board Statement: The research committee of King Abdullah Medical Research
Center (KAIMRC) granted the original institutional review board (IRB) approval under the protocol
number RC19/077/R.

Informed Consent Statement: Not applicable.

Data Availability Statement: This study used previously collected data.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Hinds, C.; Moyer, A. Support as experienced by patients with cancer during radiotherapy treatments. J. Adv. Nurs. 1997, 26,

371–379. [CrossRef] [PubMed]
2. Hauken, M.A.; Larsen, T.M.B. Young adult cancer patients’ experiences of private social network support during cancer treatment.

J. Clin. Nurs. 2019, 28, 2953–2965. [CrossRef] [PubMed]
3. Cohen, S. Social Relationships and Health. Am. Psychol. 2004, 59, 676–684. [CrossRef] [PubMed]
4. Cohen, S.; McKay, G. Social support, stress and the buffering hypothesis: A theoretical analysis. In Handbook of Psychology and

Health; Routledge: Oxford, UK, 2020; Volume IV, pp. 253–267.

https://doi.org/10.1046/j.1365-2648.1997.1997026371.x
https://www.ncbi.nlm.nih.gov/pubmed/9292373
https://doi.org/10.1111/jocn.14899
https://www.ncbi.nlm.nih.gov/pubmed/31017320
https://doi.org/10.1037/0003-066X.59.8.676
https://www.ncbi.nlm.nih.gov/pubmed/15554821


Healthcare 2023, 11, 1876 11 of 12

5. Almigbal, T.H.; Almutairi, K.M.; Fu, J.B.; Vinluan, J.M.; Alhelih, E.; Alonazi, W.B.; Batais, M.A.; Alodhayani, A.A.; Mubaraki, M.A.
Assessment of psychological distress among cancer patients undergoing radiotherapy in Saudi Arabia. Psychol. Res. Behav. Manag.
2019, 12, 691–700. [CrossRef] [PubMed]

6. Montazeri, A.; Hole, D.J.; Milroy, R.; McEwen, J.; Gillis, C.R. Quality of life in lung cancer patients: Does socioeconomic status
matter? Health Qual. Life Outcomes 2003, 1, 19. [CrossRef]

7. Yousuf Zafar, S. Financial toxicity of cancer care: It’s time to intervene. J. Natl. Cancer Inst. 2016, 108, djv370. [CrossRef]
8. Céilleachair, A.; Costello, L.; Finn, C.; Timmons, A.; Fitzpatrick, P.; Kapur, K.; Staines, A.; Sharp, L. Inter-relationships between the

economic and emotional consequences of colorectal cancer for patients and their families: A qualitative study. BMC Gastroenterol.
2012, 12, 62. [CrossRef]

9. Camfield, L.; Skevington, S.M. On subjective well-being and quality of life. J. Health Psychol. 2008, 13, 764–775. [CrossRef]
10. The WHOQOL Group. Development of the World Health Organization WHOQOL-BREF quality of life assessment. Psychol Med.

1998, 28, 551–558. [CrossRef]
11. Jazieh, A.-R.; Jradi, H.; Da’Ar, O.B.; Alkaiyat, M.; Zafar, Y.; Alolayan, A. Developing, Implementing, and Validating a Social

Toxicity Assessment Tool of Cancer. JCO Glob. Oncol. 2021, 7, 1522–1528. [CrossRef]
12. Skevington, S.M.; Lotfy, M.; O’Connell, K.A. The World Health Organization’s WHOQOL-BREF quality of life assessment:

Psychometric properties and results of the international field trial. A report from the WHOQOL group. Qual. Life Res. 2004, 13,
299–310. [CrossRef] [PubMed]

13. Mor, V.; Allen, S.; Malin, M. The psychosocial impact of cancer on older versus younger patients and their families. Cancer 1994,
74 (Suppl. S7), 2118–2127.

14. Grandstaff, N.W. The impact of breast cancer on the family. In Breast Cancer; Karger Publishers: Basel, Switzerland, 1976;
pp. 146–156.

15. Wright, E.P.; Kiely, M.A.; Lynch, P.; Cull, A.; Selby, P.J. Social problems in oncology. Br. J. Cancer 2002, 87, 1099–1104. [CrossRef]
16. Muzzatti, B.; Annunziata, M.A. Assessing the social impact of cancer: A review of available tools. Support. Care Cancer 2012, 20,

2249–2257. [CrossRef]
17. Duijts, S.F.A.; Van Egmond, M.P.; Spelten, E.; Van Muijen, P.; Anema, J.R.; Van Der Beek, A.J. Physical and psychosocial problems

in cancer survivors beyond return to work: A systematic review. Psycho-Oncol. 2014, 23, 481–492. [CrossRef] [PubMed]
18. Yabroff, K.R.; Dowling, E.C.; Guy, G.P., Jr.; Banegas, M.P.; Davidoff, A.; Han, X.; Virgo, K.S.; McNeel, T.S.; Chawla, N.; Blanch-

Hartigan, D.; et al. Financial hardship associated with cancer in the United States: Findings from a population-based sample of
adult cancer survivors. J. Clin. Oncol. 2016, 34, 259. [CrossRef]

19. Catt, S.; Starkings, R.; Shilling, V.; Fallowfield, L. Patient-reported outcome measures of the impact of cancer on patients’ everyday
lives: A systematic review. J. Cancer Surviv. 2017, 11, 211–232. [CrossRef]

20. Sharp, L.; Timmons, A. The Financial Impact of a Cancer Diagnosis; National Cancer Registry Ireland: Cork, Ireland, 2010.
21. Guadagnoli, E.; Mor, V. Daily living needs of cancer outpatients. J. Community Health 1991, 16, 37–47. [CrossRef]
22. Enns, A.; Waller, A.; Groff, S.L.; Bultz, B.D.; Fung, T.; Carlson, L.E. Risk Factors for Continuous Distress Over a 12-Month Period

in Newly Diagnosed Cancer Outpatients. J. Psychosoc. Oncol. 2013, 31, 489–506. [CrossRef]
23. Peters-Golden, H. Breast cancer: Varied perceptions of social support in the illness experience. Soc. Sci. Med. 1982, 16, 483–491.

[CrossRef]
24. Kroenke, C.H.; Kwan, M.L.; Neugut, A.I.; Ergas, I.J.; Wright, J.D.; Caan, B.J.; Hershman, D.; Kushi, L.H. Social networks, social

support mechanisms, and quality of life after breast cancer diagnosis. Breast Cancer Res. Treat. 2013, 139, 515–527. [CrossRef]
[PubMed]

25. Lai, C.; Borrelli, B.; Ciurluini, P.; Aceto, P. Sharing information about cancer with one’s family is associated with improved quality
of life. Psycho-Oncol. 2017, 26, 1569–1575. [CrossRef] [PubMed]

26. Reynolds, P.; Boyd, P.T.; Blacklow, R.S.; Jackson, J.S.; Greenberg, R.S.; Austin, D.F.; Chen, V.W.; Edwards, B.K. The relationship
between social ties and survival among black and white breast cancer patients. National Cancer Institute Black/White Cancer
Survival Study Group. Cancer Epidemiol. Biomark. Prev. Publ. Am. Assoc. Cancer Res. Cosponsored Am. Soc. Prev. Oncol. 1994, 3,
253–259.

27. Sternas, K. Women’s Perceptions of Their Breast Cancer Experience, Coping, Health Promotion Actvities and Social Support. In
Nursing Research; Lippincott Williams & Wilkins Two Commerce SQ, 2001 Market ST; Lippincott Williams & Wilkins: Philadelphia,
PA, USA, 2016; p. E98.

28. Nageeti, T.H.; Elzahrany, H.R.; Gabra, A.O.; Obaid, A.A.; Jastania, R.A. Quality of life assessment of breast cancer patients in
Saudi Arabia. J. Fam. Community Med. 2019, 26, 98–102.

29. Alsughayer, L.Y.; Altamimi, L.A.; Alsaleh, F.S.; Alsaghan, L.; Alfurayh, I.; Abdel-Aziz, N.M.; Alsaleh, K.A.; Alosaimi, F.D.
Prevalence and determinants of distress among oncology patients at a tertiary care medical city in Riyadh, Saudi Arabia. Saudi
Med. J. 2021, 42, 761–768. [CrossRef]

30. Ahmed, A.E.; Almuzaini, A.S.; Alsadhan, M.A.; Alharbi, A.G.; Almuzaini, H.S.; Ali, Y.Z.; Jazieh, A.-R. Health-Related Predictors
of Quality of Life in Cancer Patients in Saudi Arabia. J. Cancer Educ. 2017, 33, 1011–1019. [CrossRef]

31. Bottai, M.; Cai, B.; McKeown, R.E. Logistic quantile regression for bounded outcomes. Stat. Med. 2009, 29, 309–317. [CrossRef]
32. Hagedoorn, M.; Sanderman, R.; Bolks, H.N.; Tuinstra, J.; Coyne, J.C. Distress in couples coping with cancer: A meta-analysis and

critical review of role and gender effects. Psychol. Bull. 2008, 134, 1–30. [CrossRef]

https://doi.org/10.2147/PRBM.S209896
https://www.ncbi.nlm.nih.gov/pubmed/31693712
https://doi.org/10.1186/1477-7525-1-19
https://doi.org/10.1093/jnci/djv370
https://doi.org/10.1186/1471-230X-12-62
https://doi.org/10.1177/1359105308093860
https://doi.org/10.1017/S0033291798006667
https://doi.org/10.1200/GO.21.00170
https://doi.org/10.1023/B:QURE.0000018486.91360.00
https://www.ncbi.nlm.nih.gov/pubmed/15085902
https://doi.org/10.1038/sj.bjc.6600642
https://doi.org/10.1007/s00520-012-1545-1
https://doi.org/10.1002/pon.3467
https://www.ncbi.nlm.nih.gov/pubmed/24375630
https://doi.org/10.1200/JCO.2015.62.0468
https://doi.org/10.1007/s11764-016-0580-1
https://doi.org/10.1007/BF01340467
https://doi.org/10.1080/07347332.2013.822052
https://doi.org/10.1016/0277-9536(82)90057-0
https://doi.org/10.1007/s10549-013-2477-2
https://www.ncbi.nlm.nih.gov/pubmed/23657404
https://doi.org/10.1002/pon.4334
https://www.ncbi.nlm.nih.gov/pubmed/27935142
https://doi.org/10.15537/smj.2021.42.7.20210121
https://doi.org/10.1007/s13187-017-1198-3
https://doi.org/10.1002/sim.3781
https://doi.org/10.1037/0033-2909.134.1.1


Healthcare 2023, 11, 1876 12 of 12

33. Linden, W.; Vodermaier, A.; MacKenzie, R.; Greig, D. Anxiety and depression after cancer diagnosis: Prevalence rates by cancer
type, gender, and age. J. Affect. Disord. 2012, 141, 343–351. [CrossRef]

34. Acquati, C.; Kayser, K. Predictors of psychological distress among cancer patients receiving care at a safety-net institution: The
role of younger age and psychosocial problems. Support. Care Cancer 2017, 25, 2305–2312. [CrossRef]

35. Mosher, C.E.; Danoff-Burg, S. A review of age differences in psychological adjustment to breast cancer. J. Psychosoc. Oncol. 2005,
23, 101–114. [CrossRef] [PubMed]

36. Wenzel, L.B.; Fairclough, D.L.; Brady, M.J.; Cella, D.; Garrett, K.M.; Kluhsman, B.C.; Crane, L.A.; Marcus, A.C. Age-related
differences in the quality of life of breast carcinoma patients after treatment. Cancer Interdiscip. Int. J. Am. Cancer Soc. 1999, 86,
1768–1774. [CrossRef]

37. Hillner, B.E.; Penberthy, L.; Desch, C.E.; McDonald, M.K.; Smith, T.J.; Retchin, S.M. Variation in staging and treatment of local and
regional breast cancer in the elderly. Breast Cancer Res. Treat. 1996, 40, 75–86. [CrossRef] [PubMed]

38. Pivodic, L.; De Burghgraeve, T.; Twisk, J.; Akker, M.V.D.; Buntinx, F.; Block, L.V.D. Changes in social, psychological and physical
well-being in the last 5 years of life of older people with cancer: A longitudinal study. Age Ageing 2021, 50, 1829–1833. [CrossRef]

39. Wedding, U.; Pientka, L.; Höffken, K. Quality-of-life in elderly patients with cancer: A short review. Eur. J. Cancer 2007, 43,
2203–2210. [CrossRef]

40. Mokhtari, R.B.; Homayouni, T.S.; Baluch, N.; Morgatskaya, E.; Kumar, S.; Das, B.; Yeger, H. Combination therapy in combating
cancer. Oncotarget 2017, 8, 38022–38043. [CrossRef]

41. Juergens, R.A.; Wrangle, J.; Vendetti, F.P.; Murphy, S.C.; Zhao, M.; Coleman, B.; Sebree, R.; Rodgers, K.; Hooker, C.M.; Franco, N.;
et al. Combination Epigenetic Therapy Has Efficacy in Patients with Refractory Advanced Non–Small Cell Lung CancerCombina-
torial Epigenetic Therapy for Lung Cancer. Cancer Discov. 2011, 1, 598–607. [CrossRef]

42. Cetin, K.; Ettinger, D.S.; Hei, Y.J.; O’Malley, C.D. Survival by histologic subtype in stage IV nonsmall cell lung cancer based on
data from the Surveillance, Epidemiology and End Results Program. Clin. Epidemiol. 2011, 3, 139–148. [CrossRef]

43. Nguyen, N.P.; Sallah, S.; Karlsson, U.; Antoine, J.E. Combined chemotherapy and radiation therapy for head and neck malignan-
cies: Quality of life issues. Cancer 2002, 94, 1131–1141. [CrossRef]

44. Neuner, G.; Patel, A.; Suntharalingam, M. Chemoradiotherapy for esophageal cancer. Gastrointest. Cancer Res. GCR 2009, 3, 57–65.
45. Klug, C.; Neuburg, J.; Glaser, C.; Schwarz, B.; Kermer, C.; Millesi, W. Quality of life 2–10 years after combined treatment for

advanced oral and oropharyngeal cancer. Int. J. Oral Maxillofac. Surg. 2002, 31, 664–669. [CrossRef]
46. Soekmadji, C.; Nelson, C.C. The Emerging Role of Extracellular Vesicle-Mediated Drug Resistance in Cancers: Implications in

Advanced Prostate Cancer. BioMed Res. Int. 2015, 2015, 454837. [CrossRef]
47. Nevedomskaya, E.; Baumgart, S.J.; Haendler, B. Recent advances in prostate cancer treatment and drug discovery. Int. J. Mol. Sci.

2018, 19, 1359. [CrossRef] [PubMed]
48. Yang, Y.; Bai, W.; Chen, Y.; Nan, S.; Lin, Y.; Ying, T.; Hu, B. Low-frequency ultrasound-mediated microvessel disruption combined

with docetaxel to treat prostate carcinoma xenografts in nude mice: A novel type of chemoembolization. Oncol. Lett. 2016, 12,
1011–1018. [CrossRef] [PubMed]

49. Bressler, T.; Popp, B. Delineation of opinions on BRCA testing amongst orthodox Jewish thought leaders. In Nursing Research;
Lippincott Williams & Wilkins Two Commerce SQ, 2001 Market ST; Lippincott Williams & Wilkins: Philadelphia, PA, USA, 2016;
p. E92.

50. Dean, L.T.; Subramanian, S.V.; Williams, D.R.; Armstrong, K.; Zubrinsky Charles, C.; Kawachi, I. Getting black men to undergo
prostate cancer screening: The role of social capital. Am. J. Mens. Health 2015, 9, 385–396. [CrossRef] [PubMed]

51. Herman, C.R.; Gill, H.K.; Eng, J.; Fajardo, L.L. Screening for preclinical disease: Test and disease characteristics. Am. J. Roentgenol.
2002, 179, 825–831. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.jad.2012.03.025
https://doi.org/10.1007/s00520-017-3641-8
https://doi.org/10.1300/J077v23n02_07
https://www.ncbi.nlm.nih.gov/pubmed/16492654
https://doi.org/10.1002/(SICI)1097-0142(19991101)86:9&lt;1768::AID-CNCR19&gt;3.0.CO;2-O
https://doi.org/10.1007/BF01806004
https://www.ncbi.nlm.nih.gov/pubmed/8888154
https://doi.org/10.1093/ageing/afab125
https://doi.org/10.1016/j.ejca.2007.06.001
https://doi.org/10.18632/oncotarget.16723
https://doi.org/10.1158/2159-8290.CD-11-0214
https://doi.org/10.2147/CLEP.S17191
https://doi.org/10.1002/cncr.10257
https://doi.org/10.1054/ijom.2002.0301
https://doi.org/10.1155/2015/454837
https://doi.org/10.3390/ijms19051359
https://www.ncbi.nlm.nih.gov/pubmed/29734647
https://doi.org/10.3892/ol.2016.4703
https://www.ncbi.nlm.nih.gov/pubmed/27446386
https://doi.org/10.1177/1557988314546491
https://www.ncbi.nlm.nih.gov/pubmed/25117538
https://doi.org/10.2214/ajr.179.4.1790825

	Introduction 
	Method 
	Study Design 
	Inclusion Criteria 
	Tool Description 
	Data and Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

