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ABSTRACT

Aim: Cancer is known as a condition that some cells in the body can uncontrollably proliferate and spread to other body's parts.
Although various studies have shown a link between cancer and patient quality of life, this cross-sectional study has
investigated the impact of different types of cancer along with treatment status on HRQoL including physical and mental health,
in adult cancer patients.

Methods: The impact of cancer on HRQoL in adult patients in this cross-sectional study used data provided from Behavioral
Risk Factor Surveillance System, 2020 in the United States. BRFSS is a health, behaviors, and social life questionnaires of
people in the United States provided by Centers for Disease Control and Prevention (CDC). There were 401,958 participants in
this questionnaire. To achieve the study's purpose, the Statistical Analysis System (version 9.4) was used to conduct several
statistical approaches, including descriptive, inferential, and predictive methods.

Results: Of the 401,958 participants in the BRFSS 2020, 22,551 were adult patients with cancer with different status of
treatment. This study showed that cancer with different treatment status has a statistically significant impact on HRQoL in adult
patients.

Conclusion: Cancer has a significant impact on physical and mental health in adult patients. Different status of treatment can
increase the impact on physical health problems to be increased by 70.08% and mental health problems to be increased by

74.02%.
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INTRODUCTION

Cancer is known as a condition that some cells in the body can
uncontrollably proliferate and spread to other body's parts 2.
Although specific causes of cancer remain unknown, scientists
believe that cancer may be caused by an interaction of different
factors including: genetic and environmental factors . However,
there are different risk factors of cancer including: tobacco, family
history, inheritance, genetic disorders, high-fat diet, exposures to
some viruses, exposures to chemicals, high doses of
chemotherapy, and radiation ™4,

According to the American Cancer Society, one out of every
three persons is diagnosed with cancer in the United States .
There are many different types of cancer including: skin, colon,
bladder, stomach, oral, breast, blood, renal, head & neck,
pancreatic, prostate, throat, bone, rectal, esophageal, ovarian,
lung, liver, brain cancer ©I,

There are different signs and symptoms based on the type of
cancer. However, general signs and symptoms include unusual
breast changes, unexplained pain or ache, heavy night sweats,
unusual lump or swelling anywhere, fatigue, sores, difficulty
swallowing, unusual heartburn or indigestion, unexplained weight
loss, appetite loss, hoarseness, persistent cough, breathlessness,
mouth ulcer, persistent bloating, and unexplained bleeding ©. In
addition to these different signs and symptoms, cancer can be
diagnosed by different tests and exams including: radiology tests,
endoscopy procedures, biopsies and cytology tests “. Finally,
treatment of cancer include surgery, chemotherapy, radiation
therapy, targeted therapy, immunotherapy, stem cell or bone
marrow transplant, and hormone therapy .

Statistically, according to world health organization (WHO),
in 2020, an estimated 19.3 million people were diagnosed with
cancer and nearly 10.0 million deaths of cancer "8l In 2002, new
cases of cancer were 10.9 million and deaths were 6.7 million .
However, these numbers have been increased in 2012 to be 14.1
million new cases of cancer and 8.2 million deaths 1%, Also, in
2018, the number increased to be 18.1 million new cases of cancer
and 9.6 million deaths Y. Finally, there is a huge increasing of the
new cases and deaths of cancer in the period between 2002 and
2020 89 (Table 1).

Therefore, measuring health-related quality of life (HRQoL)
is very important patients’ health and care management general,
quantifying the impact of a specific disease, condition, or other
factors on the functions and health of the human body is referred

to as HRQoL. The purpose of HRQoL measurement is to examine
a patient's health and quality of life from their perspective 1231,

There are some studies showed that there are association
between some types of cancer and HRQoL. These studies showed
that these types of cancer have a negative impact on patients’
health including physical and mental health 1429,

Although various studies have shown a link between cancer
and patient quality of life, this cross-sectional study has shown the
impact of different types of cancer, as well as treatment status, on
HRQoL, including physical and mental health, in adult cancer
patients.

Table 1: Comparing the rate of new cancer cases and deaths between 2002
and 2020 &9
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PATIENTS AND METHODS

The impact of cancer on health-related quality of life in adult
patients was investigated using data from the 2020 Behavioral
Risk Factor Surveillance System (BRFSS) from the Centers for
Disease Control and Prevention (CDC). The BRFSS data has
been provided for public access, according to the CDC Y. This
research author also holds a bioethics certificate with the number
10014263.

The BRFSS was created by the CDC to be the first national
faculty of health questionnaire collected from US people by
telephone interview in regard to their health and various diseases,
as well as their habits and social lives Y. The participants in this
study were adult cancer patients in various conditions of treatment
from across the United States.
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Variables of this cross-sectional study were based on
presence of which type of cancer (CNCRTYP1) and status of
treatment (CSRVTRT3) as predictor variables (Figure 1). On the
other hand, the indicator variables include physical health
(PHYSHLTH) and of mental health (MENTHLTH).
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Figure 1: Flowchart of this cross-sectional study.

The Statistical Analysis System (SAS) was used in this to
cross-sectional study through different methods including
descriptive, inferential, and predictive methods to examine the
impact of cancer, as well as different treatment statuses, on
HRQoL in adult cancer patients, including physical and mental
health.

After purification of the massive data, the next step was to
use frequency distribution methods to define the study variables.

The investigation's second phase was to use inferential analysis
methods like the chi-square test to assess the relationship
between these variables at a significance level of P-value 0.05.
Finally, using a predictive analysis method such as logistic
regression, we confirmed the association between these factors
and calculated the percentage differences.

RESULTS

401,958 adult patients participated in the BRFSS 2020. 22,551 of
them were adult patients with cancer. However, the number of
these patients came from different types of cancer (Figure 2).

13,589 of adult cancer patients have completed their
treatment while 2,824 adult cancer patients are still under
treatment. Also, 176 of adult cancer patients refused to get the
treatment while the treatment is not necessary for 5,962 adult
cancer patients (Table 1). Moreover, 19,657 of adult patients with
cancer had physical health problems while 2,894 of adult patients
with cancer had no signs of physical health problems. Also, 20,342
of adult patients with cancer had mental health problems while
2,209 of adult patients with cancer had no signs of mental health
problems (Table 2).

Chi-square test was used to investigate the relationship
between the study variables, which included cancer and treatment
status as predictor variables, as well as physical and mental health
problems as indicator variables (Table 3).

The association between the study variables was confirmed
using logistic regression, which included cancer and treatment
status as predictor variables and physical and mental health
problems as indicator variables (Table 4).
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Figure 2. Distribution of adult patients with different types of cancer.

Table 2. Distribution of adult patients with cancer by status of treatment and physical and mental health problems.

Status of treatment for adult patients with cancer

HRQoL Completed treatment

Under treatment

Refused treatment Treatment unnecessary Total

Yes | 12,283 [54.5%]

2,463 [10.9%)]

145 [0.6%] 4,766 [21.2%)] 19,657 [87.2%]

Physical health problems No 1,306 [5.8%)] 361 [1.6%]

31[0.1%] 1,196 [5.3%] 2,894 [12.8%]

[
Total | 13,589 [60.3%)] 2,824 [12.5%)] 176 [0.7%] 5,962 [26.5%)] 22,551 [100%)]
Yes | 12,633 [56.1%)] 2,578 [11.4%)] 152 [0.6%] 4,979 [22.1%) 20,342 [90.2%)
Mental health problems No 956 [4.2%] 246 [1.1%] 24 [0.1%) 983 [4.4%] 2,209 [9.8%)]
Total | 13,589 [60.3%)] 2,824 [12.5%) 176 [0.7%] 5,962 [26.5%)] 22,551 [100%)]

Table 3. P-values in chi-square test that was used to examine the association between predictor and indicator variables.

HRQoL Adult patients with cancer

Adult patients without cancer

Completed treatment

Under treatment

Refused treatment

Treatment unnecessary

Physical health problems

< 0.0001

< 0.0001

<0.0001

<0.0001

< 0.0001

Mental health problems

< 0.0001

< 0.0001

<0.0001

<0.0001

< 0.0001
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Table 4. P-value and odds ratio of logistic regression to confirm the relationship between predictor and indicator variables and calculate the percentage

differences.
) HRQoL
Adult Patients Physical health problems Mental health problems
Completed treatment Pr > chi-Sq <0.0001 < 0.0001
P Odds ratio 0.683 0.719
Pr > chi-Sq < 0.0001 < 0.0001
Adult Patients with cancer Under reament Odds ratio 0.764 0.797
Refused treatment Pr > chi-Sq < 0.0001 < 0.0001
Odds ratio 0.921 0.981
Treatment unnecessar Pr > chi-Sq < 0.0001 < 0.0001
Y Odds ratio 0.539 0572
. . Pr > chi-Sq < 0.0001 < 0.0001
Adult patients without cancer 0Odds ratio 0443 0451

The odds ratio (OR) must be calculated using logistic
regression to assess the percentage differences in the impact of
cancer and treatment status on HRQoL including: physical and
mental health (Table 4).

DISCUSSION

Measurement of health utilizing accurate and sensitive scales to
obtain significant and interpretable results for a specific population
is one of the finest approaches for assessing that population.
Because several studies have shown that various types of cancer
can worsen HRQoL, but these studies have not looked into the
impact of treatment status on physical and mental health in adult
cancer patients, this study aimed to look into that impact by
measuring physical and mental health problems in adult cancer
patients.

The BRFSS 2020, which included 401,958 participants, was
used to confirm the impact of cancer and treatment status on the
physical and mental health of adult cancer patients. Through the
Statistical Analysis System (SAS version 9.4), this study used a
variety of statistical methods, including descriptive, inferential, and
predictive methods.

In descriptive analysis of this cross-sectional study of
401,958 participants in BRFSS 2020, there were 22,551 adult
patients with different types of cancer (Figure 2). 60.3% of those
patients completed their treatment while 12.5% of them were still
under treatment. Also, 26.5% of those patients thought treatment is
not necessary while 0.7% of them refused to get treatment.
Moreover, 87.2% of those adult patients with cancer had physical
health problems while 90.2% had mental health problems (Table
2).

The chi-square test was employed in the inferential analysis
of this cross-sectional study to assess the associations between

study variables, predictor variables including cancer and treatment
status and indicator variables including physical and mental health
problems. All inferential analysis results had P-values of 0.0001
when a significance level of P-value 0.05 was used, showing that
there are significant associations between cancer, treatment
status, as well as physical and mental health concerns (Table 3).
The logistic regression was used in the predictive analysis of
this cross-sectional study to confirm the relationship between study
variables, predictor variables including cancer and treatment status
and indicator variables including physical and mental health
problems. All predictive analysis results had Pr > chi-Sq. < 0.0001,
showing that there are relationships between cancer, treatment
status, as well as physical and mental health concerns (Table 4).
Moreover, the odds ratio (OR) were obtained by logistic
regression (Table 4) to calculate the percentage differences of the
impact of cancer with different status of treatments on physical and
mental health problems comparing to these physical and mental
health problems in patients without cancer based on the following
equation:
Percentage differences = (VI-V2) / (V1+V2)/2)*100 22
where:
V1 = number of exposed cases
V2 = number of non-exposed cases

So, adult patients of cancer were divided into four groups
based on their treatment status including: patients with no need of
treatment, patients with completed treatment, patients are under
treatment, and patients refused treatment. The obtained odds ratio
from logistic regression would be used to indicate the differences
of the impact of these different groups on physical and mental
health problems comparing to without cancer (Table 5).

Table 5. Odds ratio of different groups of adult patients of cancer and the differences of the impact on HRQoL.

HRQoL
Adult Patients Physical health problems Mental health problems
Odds ratio Difference Odds ratio Difference
Adult patients without cancer 0.443 0.451
Completed treatment 0.683 42.62% 0.719 45.81%
Groups of adult patients with cancer Under treatment 0.764 53.18% 0.797 55.44%
Refused treatment 0.921 70.08% 0.981 74.02%
Treatment unnecessary 0.539 19.55% 0.572 23.65%

The impact of cancer on physical health in adult patients
who completed their treatment increased by 42.62% while in adult
patients who are still under treatment increased by 53.18%. Also,
the impact of cancer on physical health in adult patients who
refused treatment increased by 70.08% while in adult patients who
their treatment is unnecessary increased by 19.55% (Table 5).
Also, the impact of cancer on mental health in adult patients who
completed their treatment increased by 45.81% while in adult
patients who are still under treatment increased by 55.44%. Also,
the impact of cancer on mental health in adult patients who refused
treatment increased by 74.02% while in adult patients who their
treatment is unnecessary increased by 23.65% (Table 5). Finally,
that would indicate the great impact of cancer on HRQoL including

physical and mental health with different treatment status on adult
patients increasing the knowledge of the importance of health
management and treatment.

CONCLUSION

The goal of this cross-sectional study was to look into the impact of
cancer on adult patients' physical and mental health. The data of
this study was obtained from CDC's BRFSS 2020. The findings of
this study were based on 22,551 adult cancer patients. 60.3% of
these patients completed their treatment, 12.5% were under
treatment, 26.5% of adult patients of cancer believe treatment was
unnecessary, and 0.7% have refused the treatment. The Statistical
Analysis System (SAS version 9.4) was utilized to conduct this

764 PJMHS Vol 16, No. 04, APR 2022



R. A. Alharbi

investigation, which included descriptive, inferential, and predictive
statistical approaches. The study showed that cancer can increase
physical health problems in adult patients whether refused
treatment patients, under treatment patients, completed treatment
patients, or treatment unnecessary patients by 70.08%, 53.18%,
42.62%, and 19.55% respectively. Also, this study showed that
cancer can increase mental health problems in adult patients
whether refused treatment patients, under treatment patients,
completed treatment patients, or treatment unnecessary patients
by 74.02%, 55.44%, 45.81%, and 23.65% respectively. However,
although this study showed the impact of cancer on physical and
mental health in adult patients, a limitation of this study is that it
remains unknow of specific type of cancer treatment that helps in
improvement of health-related quality of life of adult patients as
well as management of this disease.
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