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Abstract

This study investigates the complex interrelationships between peer support, mental dis-

tress, self-care abilities, health perceptions, and daily life activities among cancer patients

and survivors while considering the evolving nature of these experiences over time. A cross-

sectional survey design is employed, utilizing de-identified data from the National Cancer

Institute’s 2022 nationally representative dataset, which comprises responses from 1234

participants, including 134 newly diagnosed patients undergoing cancer treatment. Partial

least squares structural equation modeling is employed for data analysis. The results reveal

that peer support significantly reduces mental distress and positively influences the percep-

tion of self-care abilities and health perceptions among cancer patients and survivors. Addi-

tionally, the study finds that mental distress negatively affects daily life activities and self-

care abilities. This means that when cancer patients and survivors experience high levels of

mental distress, they may struggle with everyday tasks and find it challenging to care for

themselves effectively. The research also shows that mental distress tends to decrease as

time passes since diagnosis and health perceptions improve, highlighting the resilience of

cancer patients and survivors over time. Furthermore, the study uncovers significant moder-

ating effects of age, education, and income on the relationships between daily life activity dif-

ficulties, perception of self-care ability, and perception of health. In conclusion, this research

provides a comprehensive understanding of the intricate associations between the variables

of interest among cancer patients and survivors. The findings underscore the importance of

peer support and targeted interventions for promoting well-being, resilience, and quality of

life in this population, offering valuable insights for healthcare providers, researchers, and

policymakers. Identifying moderating effects further emphasizes the need to consider indi-

vidual differences when designing and implementing support systems and interventions tai-

lored to the unique needs of cancer patients and survivors.
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Introduction

Cancer is a complex and heterogeneous disease that varies in severity and prognosis. The

severity of cancer and a patient’s prognosis depends on several factors, including the type and

stage of cancer, the patient’s age and overall health, and the effectiveness of treatment. Some

types of cancer are more aggressive and have a poorer prognosis, while others may be more

slow-growing and have a better prognosis. Despite being a potentially fatal disease, advances

in cancer treatment have significantly improved survival rates for many types of cancer.

Because of the improving medical sciences, in 2022, 69% of cancer survivors have lived more

than five years since their diagnosis, 47% have lived more than ten years, and 18% have lived at

least 20 years since their diagnosis [1]. Besides, the number of cancer survivors in the United

States is projected to increase by 24.4%, to 22.5 million, by 2032 [1].

Despite improving survival rates, cancer incidence continues to rise [2]. In 2018, the United

States had approximately 623,000 people diagnosed with metastatic breast, prostate, lung, colo-

rectal, bladder cancer, or metastatic melanoma. This number is projected to increase to

693,452 by 2025 [3]. Given the aging population, it is estimated that the annual number of can-

cer cases will increase by 49%, from 1,534,500 in 2015 to 2,286,300 in 2050, primarily affecting

adults aged 75 years and older [4]. Such incidences are one of many factors shaping cancer per-

ception and inducing cancer stigma. Cancer stigma refers to the negative attitudes, behaviors,

and beliefs directed toward individuals with cancer or survivors [5–7]. Cancer stigma can take

many forms, including social stigma, which refers to the negative attitudes and beliefs that

society holds about cancer and those who have it, and self-stigma, which refers to the negative

attitudes and beliefs that individuals with cancer may hold about themselves. It can lead to feel-

ings of shame, isolation, and discrimination, hindering a person’s quality of life and ability to

cope with the challenges of cancer and its treatment.

Besides the stigma, the experience of living with cancer is challenging in many ways. Its

treatment can significantly impact a person’s physical, emotional, and psychological well-

being. Cancer patients may experience various physical and psychological challenges, such as

fatigue, pain, loss of appetite, fear, anxiety, and depression. These challenges also impact can-

cer survivors. Survivors report feeling grateful for the opportunity to continue living, but their

worries about the possibility of cancer returning and the hurdles in adjusting to life after can-

cer treatment are substantial. The literature acknowledges that cancer patients and survivors

are prone to mental distress, which can deter their quality of life [8–11]. According to a multi-

center study, lung cancer survivors who experience poor quality of life also face mental health

problems, hurdles in performing everyday physical tasks, and experienced social isolation [12].

Evidence also shows that cancer hinders daily self-care, domestic work, and leisure activities

[13–15]. Due to negative psychological impact and hindered quality of life, cancer patients and

survivors have reported poorer health perception [16, 17].

Not much study has been done to understand the complex factors that impact the life and

perception of cancer patients and survivors. The novelty of this work lies in its comprehensive

and integrative approach to understanding the interplay between ease of daily life activity,

mental distress, peer support, struggle with self-care, and time since diagnosis. While previous

studies have individually examined the impact of peer support, mental distress, and self-care

on cancer patients’ experiences and outcomes, this research builds upon the existing literature

by investigating these factors concurrently and holistically [18]. Our study provides a more

nuanced understanding of the intricate associations between these variables and their effects

on patients’ overall well-being. Furthermore, this work contributes to the growing body of

research on the temporal aspects of cancer care and survivorship, considering the evolving

nature of patients’ experiences over time. By examining the dynamics of mental distress and
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health perceptions as time progresses, this study sheds light on the long-term implications of

cancer diagnosis and treatment, offering valuable insights for healthcare providers and policy-

makers in tailoring long-term care plans and support systems.

This study investigates the following hypotheses, as illustrated in Fig 1:

• Hypothesis 1 (H1): Patients with more peer support will have lower mental distress.

• Hypothesis 2 (H2): Patients with peer support will positively perceive self-care abilities.

• Hypothesis 3 (H3): Patients with peer support will positively perceive health.

• Hypothesis 4 (H4): The mental distress in cancer patients and survivors reduces with time.

• Hypothesis 5 (H5): Perception of the health of cancer patients and survivors improves over

time.

• Hypothesis 6 (H6): Patients with mental distress are likelier to struggle with daily life

activities.

• Hypothesis 7 (H7): Patients with mental distress are likelier to perceive their self-care abili-

ties negatively.

Fig 1. Conceptual framework illustrating the relationships between ‘time since diagnosis,’ ‘mental distress,’ ‘difficulty in daily

life activity,’ ‘peer support,’ ‘perception of self-care ability,’ and ‘perception of health’.

https://doi.org/10.1371/journal.pone.0291064.g001
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• Hypothesis 8 (H8): Patients who struggle with daily life activity are likelier to perceive their

self-care ability negatively.

• Hypothesis 9 (H9): Patients who struggle with daily life activity are likelier to perceive their

health negatively.

• Hypothesis 10 (H10): Patients with a negative perception of self-care ability are likelier to

have a negative perception of health.

Exploring the proposed hypotheses is of paramount importance for cancer patients and

survivors for many reasons. Firstly, investigating the interrelationships (associations) between

factors such as peer support, mental distress, self-care abilities, and health perceptions

(H1-H3, H6-H10) contributes to a holistic understanding of the cancer experience. This com-

prehensive perspective enables healthcare professionals and researchers better to address the

diverse needs of cancer patients and survivors, ultimately improving their overall well-being.

Secondly, understanding these hypotheses allows healthcare providers to tailor care plans

and support systems to the individual needs of cancer patients and survivors. Personalized

interventions can be designed and implemented by identifying the factors significantly influ-

encing well-being. This is particularly relevant for patients who benefit from peer support

(H1-H3) and those experiencing mental distress (H6, H7).

Cancer patients and survivors face numerous physical, emotional, and psychological chal-

lenges. By examining the impact of factors such as peer support and mental distress on daily

life activities and self-care abilities (H6-H9), healthcare providers can develop targeted coping

strategies to help patients and survivors manage these challenges more effectively. Further-

more, investigating the temporal aspects of cancer care and survivorship, such as the progres-

sion of mental distress and health perceptions over time (H4, H5), provides valuable insights

into the long-term implications of cancer diagnosis and treatment. These insights can inform

the development of long-term care plans and support systems, ensuring that patients and sur-

vivors receive the necessary care throughout their cancer journey.

Empowering cancer patients and survivors is another crucial aspect of exploring these

hypotheses. A better understanding of their experiences can contribute to reducing the stigma

associated with cancer and fostering a more supportive environment. Increased awareness of

the factors affecting cancer patients and survivors can improve mental health and overall well-

being.

Finally, understanding the factors that significantly influence the well-being of cancer

patients and survivors can guide policymakers in prioritizing resources and developing poli-

cies that address the unique needs of this population. By allocating resources effectively and

creating targeted policies, healthcare systems can be better equipped to support cancer patients

and survivors throughout their journey.

Method

The study was approved by the institutional review board of West Virginia University, Mor-

gantown, West Virginia, United States (Protocol # 2212691613).

Data source

In this study, we used the 2022 Health Information National Trends Survey (HINTS), a

nationally representative de-identified survey of adults in the United States conducted by the

National Cancer Institute (NCI), as our data source [19]. The HINTS data used in this study

was restricted and obtained with the NCI’s approval. The minimal dataset used in this study
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has been provided as a supporting document (S1 Dataset). HINTS has been administered

periodically since 2003 and aims to assess attitudes, behaviors, and knowledge related to cancer

and cancer prevention in the United States [20]. The survey includes a wide range of questions

covering various aspects of cancer, including risk behaviors, screening behaviors, attitudes

toward cancer and cancer prevention, access to cancer-related information, attitudes toward

cancer research, and perceived barriers to cancer prevention and early detection. HINTS is a

valuable resource for researchers and policymakers interested in understanding trends in can-

cer-related attitudes, behaviors, and knowledge in the United States. It can inform the develop-

ment of cancer prevention and control programs and identify areas where additional research

is needed [18].

Survey instruments and latent constructs

We used 13 observed variables from the survey to feed the proposed conceptual model (Fig 1).

Four of these questions were combined to form the latent construct, Ease of Daily Life Activity,

(a) Because of a physical, mental, or emotional condition, do you have serious difficulty concen-
trating, remembering, or making decisions? (b) Do you have serious difficulty walking or climb-
ing stairs? (c) Do you have difficulty dressing or bathing? (d) Because of a physical, mental, or
emotional condition, do you have difficulties doing errands alone, such as visiting a doctor’s office
or shopping? These questions were selected based on their relevance to the Ease of Daily Life

Activity, which refers to the degree to which individuals can engage in everyday activities with-

out difficulty. Responses were recorded as “Yes” and “No.”

From the remaining 9, 4 from the Patient Health Questionnaire (PHQ-4) were used to

access respondents’ mental health status. In our study, this calculated variable was termed–

Mental Distress. The PHQ-4 is a self-report measure of mental health that consists of two

questions assessing depression and two questions evaluating anxiety [21, 22]. Each question

asks the respondent to rate the frequency of specific symptoms over the past two weeks, using

a four-point Likert scale ranging from "not at all" to "nearly every day." The PHQ-4 has good

reliability and validity and is widely used to assess mental health in research and clinical set-

tings [21, 22].

The latent construct, Peer Support, was formed using two questions: (a) how often do you

feel you have much in common with the people around you? (b) How often do you feel close to
people? The responses were scored on a scale ranging from “never” to “always,” with higher

scores indicating greater levels of Peer Support. These variables were selected based on their

relevance to Peer Support, which refers to the sense of belonging and connection that individ-

uals feel with the people around them. All four latent constructs’ convergent, reliability, and

discriminant validity were validated.

The remaining three observed variables in Fig 1 were measured using single questions. The

perception of Struggle with Self-Care was measured using a five-point Likert scale ranging

from “completely confident” to “not confident at all”: Overall, how confident are you about
your ability to take good care of your health?

The Perception of Bad Health was measured using a five-point Likert scale ranging from

“excellent” to “poor”: In general, would you say your health is? Finally, Time Since Diagnosis

was measured using the question: How long ago were you diagnosed with cancer? The response

was measured in years.

Measurement model

All the analyses were conducted using SEMinR package [23] in R [24]. The convergent validity

of the latent constructs was determined based on Cronbach’s alpha and composite reliability
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(ρa & ρc) greater than 0.70 and outer loading greater than 0.50 [25]. We examined the discrimi-

nant validity per the indicator according to Fornell-Larcker’s criterion [26]. As a complemen-

tary assessment, we analyzed the Heterotrait-monotrait (HTMT) ratio less than 0.85 [27]. We

also checked for multicollinearity using the variance inflation factor (VIF). All missing values

were handled using the pairwise deletion method.

Structural equation modeling

We used the non-parametric Partial Least Squares-Structural Equation Modeling (PLS-SEM)

to test our conceptual model. It is a statistical method used to examine the relationships

between observable variables and latent constructs in a conceptual framework [28]. It allows

researchers to simultaneously estimate multiple and interrelated dependent relationships

between variables and latent constructs. The model was controlled for confounding factors

such as respondents’ annual income, education level, age, health insurance, and race. These

variables were used as covariates in the model, as shown in Fig 1.

We used model-fit to measure the R-squared and adjusted R-squared values to indicate the

proportion of variance explained by the model [29]. We used the bootstrapping method with

10000 subsamples [30]. This method involves sampling with replacement from the original

sample to create a new sample and then to estimate the model on the new sample. This process

is repeated multiple times to create a distribution of estimates, which allows for more accurate

inferences about the population. Significance was tested at a 95% confidence level (two-tailed).

Lastly, we conducted a multigroup analysis to compare the observed effects between newly

diagnosed cancer patients undergoing treatment and survivors.

Results

Participants and measurement model

Of all the 1234 respondents, 1188 had some health insurance, and 134 were newly diagnosed

cancer patients undergoing treatment. The mean age of all the respondents was 55.5 years. Of

all the survivors, 264 were slightly worried about experiencing a recurrence of cancer, 309

expressed some concerns, and about 249 were moderately to extremely concerned with the

problem. Almost half of the respondents stated they faced financial problems due to cancer

treatment (n = 544).

Patients undergoing cancer treatment reported experiencing side effects of the treatment:

cognitive impairments (n = 49), neuropathy (n = 36), severe fatigue (n = 60), or nausea

(n = 34). Some (n = 40) also reported experiencing hair loss, joint pain, myalgia, burns on the

skin from 5-fluorouracil cream, hot flashes, osteopenia, bowel issues, creaky joints from estro-

gen suppressant, myoclonic seizure, hand/foot syndrome ascites, severe headaches, loss of sex

drive, shortness of oxygen & breath, cardiac dysfunction, and other. Table 1 shows the number

of respondents and their socio-demographic information who respondent to the correspond-

ing questions.

Table 2 shows the loadings and reliability of the latent constructs. All the factor loading was

above 0.50 and met reliability criteria.

We then assess the discriminant validity of the constructs using the Fornell-Larcker criteria,

as shown in Table 4. To complement Fornell-Larcker criteria, we also conducted the HTMT

test.

All HTMT ratios were below the recommended threshold of 0.85 for all pairs of constructs,

indicating good discriminant validity (Table 3).
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Table 4 shows the Variance Inflation Factors (VIF) for the variables included in the struc-

tural model. The VIF values were below the threshold of 2.5, indicating that collinearity was

not a significant issue in the analysis.

Structural model

Our models demonstrated varying degrees of fit, with the perception of health model exhibit-

ing the highest adjusted R-squared value (0.412), indicating that the predictor variables

explained 41.2% of the variance in this outcome. Conversely, the models for mental distress,

peer support, and time since diagnosis displayed a weaker fit with adjusted R-squared values

of 0.116, 0.034, and 0.051, respectively.

Table 1. Participant characteristics and socio-demographics (n = 1234).

Newly Diagnosed undergoing treatment (n = 134) Cancer Survivors (n = 1100)

Biological sex

Male 62 432

Female 67 513

Age (years)

Adults less than 50 3 36

50 to 64 26 198

65 to 75 40 333

75 and older 58 374

Education

Less than high school 3 27

Highschool graduate 22 108

College 37 251

Bachelor’s degree 35 262

Post-Baccalaureate degree 32 295

Employment status

Employed full-time 14 190

Employed part-time 5 55

Homemaker 6 34

Retired 89 601

Other 14 56

Race

Non-Hispanic White 99 716

Non-Hispanic Black 2 12

Hispanic 13 102

Other 8 63

Annual household income

Less than $9,999 3 18

$10,000 to $14,999 5 33

$15,000 to $19,999 5 23

$20,000 to 34,999 25 98

$35,000 to 49,999 9 111

$50,000 to $74,999 25 152

$75,000 to $99,000 19 159

$100K to $199,000 32 240

$200K and more 9 121

https://doi.org/10.1371/journal.pone.0291064.t001
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Table 5 showcases the structural direct paths analysis outcomes, offering empirical evidence

for 9 out of 10 proposed hypotheses concerning the relationships among peer support, mental

distress, perception of self-care ability, perception of health, time since diagnosis, and difficulty

in daily life activities in cancer patients and survivors. The results of our statistical analysis are

as follows:

Hypothesis 1 (H1) proposed that patients with more peer support would experience lower

mental distress. The analysis supported this hypothesis, revealing a significant negative associ-

ation between peer support and mental distress (β = -0.318, 95% CI [-0.379, -0.256]). Hypothe-

sis 2 (H2) suggested that patients with peer support would perceive their self-care abilities

more positively, and our findings corroborated this assertion (β = 0.222, 95% CI [0.166,

0.281]). However, Hypothesis 3 (H3) postulated that patients with peer support would perceive

their health more positively, did not yield significant results.

Hypothesis 4 (H4) posited that mental distress in cancer patients and survivors would

decrease with time. Our analysis supported this hypothesis, demonstrating a significant nega-

tive relationship between time since diagnosis and mental distress (β = -0.058, 95% CI [-0.114,

-0.002]). Hypothesis 5 (H5) proposed that the perception of health in cancer patients and sur-

vivors would improve over time, and our findings confirmed this positive relationship (β =

0.056, 95% CI [0.009, 0.101]). Hypothesis 6 (H6) suggested that patients with mental distress

would be more likely to struggle with daily life activities, and our analysis provided evidence

for this association (β = 0.316, 95% CI [0.246, 0.387]). Moreover, Hypothesis 7 (H7) postulated

that patients with mental distress would be more likely to perceive their self-care abilities nega-

tively, which was supported by our findings (β = -0.133, 95% CI [-0.193, -0.074]).

Hypothesis 8 (H8) posited that patients who struggle with daily life activities would be

more likely to perceive their self-care abilities negatively. Our findings supported this hypothe-

sis, revealing a significant negative relationship between difficulty in daily life activities and

perception of self-care ability (β = -0.262, 95% CI [-0.331, -0.192]). Hypothesis 9 (H9)

Table 2. Factor loadings and reliability.

Latent constructs Loadings Alpha (>0.70) rhoC (<0.70) AVE (>0.50) rhoA (>0.70)

Difficulty in daily life activity 0.634 0.711 0.822 0.538 0.714

0.754

0.747

0.789

Mental distress 0.855 0.882 0.918 0.737 0.894

0.900

0.838

0.840

Peer support 0.899 0.722 0.877 0.782 0.729

0.896

https://doi.org/10.1371/journal.pone.0291064.t002

Table 3. Discriminant validity using Fornell-Larcker criteria.

Peer support Mental distress Difficulty in daily life activity

Peer support 0.884 na na

Mental distress -0.323 0.859 na

Difficulty in daily life activity -0.142 0.330 0.734

na = not applicable

https://doi.org/10.1371/journal.pone.0291064.t003
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predicted that patients who struggle with daily life activities would be more likely to perceive

their health negatively, and our analysis confirmed this association (β = -0.241, 95% CI

[-0.297, -0.185]). Finally, Hypothesis 10 (H10) suggested that patients with a negative percep-

tion of self-care ability would be more likely to have a negative perception of health, which was

also supported by our findings (β = 0.450, 95% CI [0.399, 0.499]).

In our analysis, we also considered several control variables, namely age, gender, education,

health insurance, and income. The results pertaining to these control variables are presented

in Table 5.

The analysis yielded the following noteworthy findings regarding the control variables:

• Age was found to have significant associations with peer support, time since diagnosis, diffi-

culty in daily life activities, self-care, and health perception.

• Gender emerged as significantly related to peer support, time since diagnosis, mental dis-

tress, and health perception.

• Education exhibited significant associations with self-care and health perception.

• Health insurance demonstrated significant relationships with self-care and health

perception.

• Income revealed significant associations with peer support, difficulty in daily life activities,

and health perception.

As shown in Table 6, the indirect effects examined in our analysis can be matched to the

hypotheses, providing further insights into the complex relationships among the study vari-

ables. By doing so, we can complement and extend our understanding of the direct effects

observed in the hypotheses. Indirect effects refer to the influence of a predictor variable on an

outcome variable through the intermediary influence of one or more other variables [31].

H1 (Peer support!Mental distress): The indirect effect of peer support on the difficulty of

daily life activity through mental distress further supports H1 and illustrates that decreased

mental distress due to peer support also contributes to a reduced difficulty in daily life

activities.

H2 (Peer support! Perception of self-care ability): The indirect effects of peer support on

self-care through mental distress and the difficulty of daily life activity both reinforce H2, dem-

onstrating that peer support’s positive impact on self-care is not only direct but also operates

through its influence on mental distress and the difficulty of daily life activity.

H3 (Peer support! Perception of health): Although the direct effect was not significant,

the indirect effects of peer support on the perception of health through mental distress, self-

care abilities, and the difficulty of daily life activity suggest that peer support might still con-

tribute to a more positive perception of health.

Table 4. Variance Inflation Factors for multicollinearity test.

PR TDx MD DDLA PSC Age Education Income

Mental distress (MD) 1.042 1.059 - - - 1.130 1.200 1.246

Perception of Self-care ability (PSC) 1.154 - 1.250 1.227 - 1.111 1.200 1.300

Perception of health 1.142 1.061 - 1.230 1.246 1.166 1.207 1.301

Difficulty in daily life activity (DDLA) 1.022 - - - - 1.066 1.199 1.241

Peer support (PR) - - - - - 1.061 1.198 1.231

Time since diagnosis (TDx) - - - - - 1.061 1.198 1.231

https://doi.org/10.1371/journal.pone.0291064.t004
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H4 (Time since diagnosis!Mental distress) and H5 (Time since diagnosis! Perception

of health): The significant indirect effects of time since diagnosis on the perception of health

through mental distress, the difficulty of daily life activity, and self-care support both H4 and

Table 5. Direct effects.

Null hypotheses Path β SD T CI [5%, 95%]

H1: Fail to reject Peer support!Mental distress -0.318 0.031 -10.131 [-0.379, -0.256] *
H2: Fail to reject Peer support! Self-care 0.222 0.029 7.583 [0.166, 0.281] *
H3: Reject Peer support! Perception of health 0.031 0.024 1.286 [-0.016, 0.077]

H4: Fail to reject Time since diagnosis!Mental distress -0.058 0.029 -2.011 [-0.114, -0.002] *
H5: Fail to reject Time since diagnosis! Perception of health 0.056 0.023 2.395 [0.009, 0.101] *
H6: Fail to reject Mental distress! The difficulty of daily life activity 0.316 0.036 8.856 [0.246, 0.387] *
H7: Fail to reject Mental distress! Self-care -0.133 0.030 -4.404 [-0.193, -0.074] *
H8: Fail to reject The difficulty of daily life activity! Self-care -0.262 0.035 -7.414 [-0.331, -0.192] *
H9: Fail to reject The difficulty of daily life activity! Perception of health -0.241 0.029 -8.319 [-0.297, -0.185] *
H10: Fail to reject Self-care! Perception of health 0.450 0.026 17.570 [0.399, 0.499] *
Control variables β SD T CI [5%, 95%]

Age! Peer support 0.116 0.028 4.087 [0.062, 0.173] *
Age! Time since diagnosis 0.225 0.028 7.954 [0.171, 0.281] *
Age!Mental distress -0.021 0.032 -0.645 [-0.085, 0.041]

Age! The difficulty of daily life activity 0.166 0.028 5.919 [0.109, 0.219] *
Age! Self-care -0.072 0.027 -2.652 [-0.125, -0.019] *
Age! Perception of health 0.049 0.023 2.156 [0.005, 0.094] *
Gender! Peer support 0.080 0.028 2.890 [0.024, 0.133] *
Gender! Time since diagnosis 0.108 0.029 3.744 [0.052, 0.165] *
Gender!Mental distress 0.092 0.028 3.292 [0.037, 0.146] *
Gender! The difficulty of daily life activity 0.035 0.026 1.322 [-0.017, 0.086]

Gender! Self-care -0.005 0.026 -0.178 [-0.056, 0.045]

Gender! Perception of health -0.054 0.023 -2.365 [-0.098, -0.008] *
Education! Peer support 0.009 0.031 0.280 [-0.053, 0.070]

Education! Time since diagnosis 0.046 0.031 1.489 [-0.016, 0.106]

Education!Mental distress -0.027 0.032 -0.846 [-0.091, 0.035]

Education! The difficulty of daily life activity -0.031 0.031 -1.004 [-0.090, 0.030]

Education! Self-care 0.062 0.029 2.166 [0.005, 0.118] *
Education! Perception of health 0.082 0.024 3.452 [0.035, 0.129] *
Health insurance! Peer support -0.001 0.036 -0.022 [-0.074, 0.066]

Health insurance! Time since diagnosis 0.031 0.021 1.502 [-0.011, 0.071]

Health insurance!Mental distress 0.001 0.033 0.040 [-0.057, 0.071]

Health insurance! The difficulty of daily life activity 0.022 0.027 0.793 [-0.022, 0.084]

Health insurance! Self-care 0.043 0.018 2.395 [0.007, 0.077] *
Health insurance! Perception of health 0.070 0.026 2.656 [0.019, 0.122] *
Income! Peer support 0.165 0.033 5.084 [0.103, 0.228] *
Income! Time since diagnosis 0.031 0.031 0.985 [-0.030, 0.093]

Income!Mental distress -0.044 0.035 -1.271 [-0.112, 0.023]

Income! The difficulty of daily life activity -0.181 0.034 -5.239 [-0.247, -0.112] *
Income! Self-care -0.012 0.031 -0.384 [-0.072, 0.050]

Income! Perception of health 0.098 0.026 3.698 [0.047, 0.150] *

The asterisks (*) in the table denote the significant relationships; β = Standardized path coefficient.

SD = Standard deviation

https://doi.org/10.1371/journal.pone.0291064.t005
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H5, indicating that the positive relationship between time since diagnosis and perception of

health also operates through reduced mental distress and improved self-care abilities.

H6 (Mental distress!Difficulty of daily life activity): The indirect effect of mental distress

on self-care through the difficulty of daily life activity complements H6, suggesting that the

negative impact of mental distress on daily life activities also impairs self-care abilities.

H7 (Mental distress! Perception of self-care ability): The significant indirect effects of

mental distress on self-care abilities through the difficulty of daily life activity and the percep-

tion of health provide additional evidence for H7, highlighting that mental distress negatively

influences self-care abilities not only directly but also through the difficulty of daily life activity

and the perception of health.

H8 (Difficulty of daily life activity! Perception of self-care ability) and H9 (Difficulty of

daily life activity! Perception of health): The significant indirect effect of the difficulty of

daily life activity on the perception of health through self-care reinforces both H8 and H9,

illustrating that the negative influence of daily life activity difficulties on self-care abilities and

health perception are also interconnected.

These indirect effects provide a more comprehensive understanding of how the study vari-

ables interact and complement the direct effects observed in the ten hypotheses. By consider-

ing both direct and indirect effects, we can better appreciate the complexity and intricacy of

the relationships among peer support, mental distress, perception of self-care ability, percep-

tion of health, time since diagnosis, and difficulty in daily life activities in cancer patients and

survivors.

Moderation effect

The significant findings of control variables in our analyses, specifically their influence on the

primary variables and outcomes, encouraged us to investigate potential moderation effects. By

examining moderation effects, we aim to provide a more comprehensive understanding of the

Table 6. Indirect effects.

Path coefficients β SD T CI [5%, 95%]

Indirect effects of study variables

Peer support!Mental distress! The difficulty of daily life activity -0.100 0.016 -6.242 [-0.134, -0.071] *
Peer support!Mental distress! The difficulty of daily life activity!Self-care 0.026 0.005 4.972 [0.017, 0.037] *
Peer support!Mental distress! The difficulty of daily life activity!Self-care!Perception of health 0.012 0.003 4.710 [0.008, 0.017] *
Peer support!Self-care!Perception of health 0.100 0.015 6.875 [0.073, 0.130] *
Time since diagnosis!Mental distress! The difficulty of daily life activity!Self-care!Perception of health 0.002 0.001 1.799 [0.000, 0.005] *
Time since diagnosis!Mental distress!The difficulty of daily life activity!Self-care 0.005 0.003 1.811 [0.000, 0.010] *
Mental distress! The difficulty of daily life activity!Self-care -0.083 0.015 -5.681 [-0.113, -0.056] *
Mental distress! The difficulty of daily life activity!Self-care!Perception of health -0.037 0.007 -5.296 [-0.052, -0.024] *
Mental distress!Self-care!Perception of health -0.060 0.014 -4.214 [-0.089, -0.032] *
Mental distress! The difficulty of daily life activity!Perception of health -0.076 0.014 -5.451 [-0.106, -0.051] *
The difficulty of daily life activity!Self-care!Perception of health -0.118 0.019 -6.466 [-0.155, -0.083] *

The asterisks (*) in the table denote the significant relationships between the constructs.

β = Standardized path coefficient

SD = Standard deviation

Note: The supporting information, including indirect and total effects of control variables, has been provided as supplementary material accompanying this manuscript

(S1 Dataset). This supplementary file contains additional analyses and findings that further elucidate the complex relationships among the study variables, offering a

more comprehensive understanding of the research topic.

https://doi.org/10.1371/journal.pone.0291064.t006
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relationships among the study variables, considering the influence of control variables on

these relationships. In this study, we conducted a simple slope analysis to examine the moder-

ating effects of age, gender, education, income, and health insurance on the relationship

between predictor variables (peer support, time since diagnosis, the difficulty of daily life activ-

ity, and self-care) and the outcome variable (perception of health) (S1 File). Fig 2 illustrates

the significant findings of the slope analysis. Table 7 presents the results of the significant

moderation effects. The moderation effects identified in our analysis provide valuable insights

into how specific factors may influence the relationships among the study variables, thereby

adding further depth and nuance to our understanding of the ten hypotheses.

Age moderating the effect of difficulty in daily life activity! Perception of health: This sig-

nificant moderation effect indicates that the negative relationship between the difficulty of

daily life activity and perception of health varies depending on the individual’s age. As a result,

the impact of daily life activity difficulties on health perception may be more pronounced or

mitigated in different age groups. For instance, older patients may find it harder to cope with

daily life activities due to declining physical abilities or other age-related factors, resulting in a

more negative health perception than younger patients.

Education moderating the effect of perception of self-care ability! Perception of health:

The significant moderation effect of education on the relationship between self-care and per-

ception of health suggests that an individual’s level of education may influence the extent to

which self-care abilities impact their health perception. This finding highlights the need to

Fig 2. Moderation effect of age, education, and income.

https://doi.org/10.1371/journal.pone.0291064.g002

Table 7. The moderating effect of age, education, and income.

β SD T CI [5%, 95%]

Difficulty in daily life activity*Age! Perception of health 0.057 0.024 2.339 [0.007, 0.102] *
Perception of Self-care ability* Education! Perception of health 0.069 0.024 2.807 [0.021, 0.117] *
Perception of Self-care ability * Income! Perception of health 0.052 0.026 2.012 [0.001, 0.103] *

The asterisks (*) in the table denote the significant relationships between the constructs.

https://doi.org/10.1371/journal.pone.0291064.t007
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consider education when evaluating the role of self-care in shaping health perception, as it

may strengthen or weaken the relationship depending on the individual’s educational

background.

Income moderating the effect of perception of self-care ability! Perception of health: The

significant moderation effect of income on the relationship between self-care and perception

of health demonstrates that an individual’s income level can affect how self-care influences

their health perception. This implies that the positive association between self-care and health

perception may vary across income levels. The relationship may be stronger or weaker

depending on an individual’s financial situation.

Multigroup analysis

We conducted a multigroup analysis comparing cancer patients and survivors and found no

significant difference between the groups (cancer survivors vs. patients undergoing cancer

treatment). The analysis yielded p-values ranging from 0.05 to 0.89 (reported in S2 File), indi-

cating no statistically significant differences in the relationships between the two groups’ daily

life activity, peer support, health perception, and mental distress. This finding implies that the

factors influencing the well-being of cancer patients are similar regardless of their cancer sta-

tus, highlighting the importance of addressing these factors in both patient groups. This result

also suggests that survivorship care should not be fundamentally different from cancer care

and that interventions designed to improve the quality of life of cancer patients could also ben-

efit survivors. These findings underscore the need for tailored interventions that account for

the unique needs and challenges of cancer patients and survivors alike.

Discussion

Contribution

The present study offers a unique and comprehensive understanding of the interrelationships

between various factors influencing the well-being of cancer patients and survivors. By

accounting for the evolving nature of these experiences over time, our study contributes to the

existing body of literature on cancer care and survivorship, providing valuable insights into

the distinct needs of this population. This novel approach enables the development of tailored

interventions and support systems that address the complex needs of cancer patients and sur-

vivors, ultimately improving their overall well-being.

The study’s findings underscore the significance of individual differences in cancer care,

highlighting the importance of interdisciplinary collaboration among healthcare providers to

offer comprehensive care that addresses the myriad challenges cancer patients and survivors

face. Our results also demonstrate the significant role of financial resources, healthcare access,

and social support in shaping cancer patients’ well-being, providing policymakers with valu-

able insights into the factors contributing to disparities in cancer care. By recognizing the

importance of these factors, policymakers can design and implement targeted interventions to

promote equitable access to healthcare resources and services.

In addition, our study’s results highlight the potential benefits of considering the duration

since diagnosis when examining the mental health consequences of various health conditions.

This novel approach to understanding the effects of cancer on mental health emphasizes the

importance of taking into account the unique needs of cancer patients at different stages of

their cancer journey. By recognizing the significance of time since diagnosis, healthcare pro-

viders can design and implement targeted interventions that improve patients’ overall well-

being and quality of life, ultimately leading to better outcomes and improved survivorship.
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Main findings

One key finding of our study is the significant association between peer support and reduced

mental distress and perception of self-care ability among cancer patients and survivors. Prior

evidence also supports our findings, where a study involving patients with prostate cancer

reported that peer support fostered resilience, helped individuals regain control, maintained a

sense of self, and promoting social connectedness [32]. The significant association identified

in our study between the perception of self-care ability reduced mental distress and perception

of health is also important. Since the concept of self-care was introduced as an element of nurs-

ing theory by Orem [33], many studies have acknowledged its importance in playing a major

role in patient health. Many factors, including psychological distress and low self-esteem, have

been noted to affect self-care practices [34].

Newly diagnosed cancer patients and survivors typically experience psychological distress,

and many interventions and protocols are in place to address this concern [35]. However,

studies have not found any significant effect of time since diagnosis on cancer patients’ mental

health [36, 37]. Our study suggests that as the time since diagnosis increases, the level of mental

distress experienced by patients tends to decrease, and the amount of health perception

increases. These findings justify why most cancer care protocols [38] and other interventions

concerning mental health problems in cancer patients focus on the time of diagnosis or during

the early stages of cancer treatment. Nonetheless, the influence of cancer on a patient’s mental

health is a crucial factor that cannot be ignored. In our study, the mental distress of cancer

patients affected the difficulty of daily life activities and self-care. It means that mental distress

caused by cancer can considerably impact patients’ abilities to carry out daily activities and

take care of themselves. This statement highlights the importance of considering the psycho-

logical effects of cancer on patients. Our study found that the difficulty of daily life activities

negatively influences self-care and health perception among cancer patients, thus emphasizing

the importance of considering various aspects of daily life when promoting better self-care and

overall well-being for cancer patients and survivors. In line with our findings, a study focusing

on older adults in assisted living facilities explored a similar relationship between daily life

activities, specifically social engagement, and the psychological well-being of participants while

also examining the impact of these factors on self-care and health perception [39].

Compliment prior evidence [40], our study underscores the importance of understanding

and addressing the unique challenges older cancer patients and survivors face in managing

their daily life activities and self-care practices. According to our study, with increasing age, the

difficulty of performing daily life activities also escalates, presenting greater challenges for older

individuals in carrying out routine tasks. Concurrently, our study observed a negative impact of

age on self-care, signifying that older individuals tend to engage in fewer self-care practices than

their younger counterparts. Moreover, our study found a positive association between age, peer

support, time since diagnosis, and perception of health. This suggests that older cancer patients

may have greater access to or may be more inclined to seek peer support, which could benefit

their well-being. Understanding the unique needs of older cancer patients and survivors can

help healthcare providers develop tailored interventions and support systems that enhance their

overall health and quality of life. A study examining the associations between social support,

mental health, and resilience in adolescent and young adult cancer survivors provided insights

into the potential benefits of social support in enhancing their well-being [41]. The positive rela-

tionship between age and perception of health in our study suggests that older patients may

have a more optimistic outlook on their health or are more resilient in the face of health chal-

lenges. Furthermore, our analysis revealed a significantly greater negative impact of perceived

health on difficulties in daily life activities for patients aged 55.5 and older.
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In another study, researchers investigated the prevalence rates of anxiety and depression in

cancer patients, taking into account cancer type, gender, and age [42]. Their findings indicated

that the prevalence of anxiety and depression varied considerably depending on these factors.

Certain cancer types were associated with higher rates of psychological distress, while gender

and age also played a significant role in shaping patients’ emotional well-being after diagnosis.

This underscores the importance of considering individual differences and specific cancer

types when addressing the mental health needs of cancer patients and supports our findings

regarding the relationship between age and mental distress. Recognizing these factors is crucial

in developing targeted interventions and support systems to improve cancer patients’ and sur-

vivors’ mental health and overall well-being.

Our study found that gender has a positive relationship with time since diagnosis and a neg-

ative association with the perception of health. Additionally, we discovered that gender influ-

ences peer support, with females tending to have higher levels of peer support than males. In

other words, female cancer patients are more likely to seek and receive peer support, which

may benefit their well-being. A previous study revealed gender-specific differences in the qual-

ity of life for older cancer patients, with certain aspects of well-being being more affected in

one gender compared to the other [43]. This highlights the importance of considering gender

differences when designing support systems and interventions for cancer patients, as their

needs and experiences may differ based on gender. Tailoring care and support to address these

differences can contribute to improved well-being and overall quality of life for cancer patients

and survivors.

Our study found a positive association between higher levels of education and self-care and

the perception of health. Additionally, we observed that the positive influence of perceived

health on self-care was significantly higher among patients with a bachelor’s degree or higher

educational attainment. Cancer patients with limited literacy skills may face challenges com-

prehending medical information and communicating effectively with their healthcare provid-

ers. This could result in heightened stress levels and difficulties in their daily activities. In line

with our findings, a previous study discovered that education and income significantly impact

cancer patients’ self-care, perception of health, and quality of life [44]. These results emphasize

the importance of considering educational background when designing interventions and sup-

port systems for cancer patients. Providing accessible information and resources tailored to

different levels of education can help empower patients, facilitate better communication with

healthcare providers, and ultimately improve their self-care practices, health perception, and

overall well-being.

In our study, we observed the considerable impact of medical insurance coverage and

income on the overall well-being of cancer patients. We demonstrated that health insurance

influences self-care, possibly because it provides access to healthcare resources, information,

and services that support and promote self-care activities. Our findings revealed a significant

association between health insurance status and income levels, and patients’ self-perceptions

of their health. Specifically, individuals lacking medical insurance were more predisposed to

perceiving their health as poor.

These results emphasize the crucial role financial resources and healthcare access play in

shaping cancer patients’ well-being, thereby underscoring the need for policy interventions to

address these disparities and ensure equitable healthcare access. A 2017 study reported the

importance of health insurance in the cancer care [45]. According to their study, health insur-

ance reduced the likelihood of healthcare disparities among cancer patients from underserved

communities such as rural Appalachia. Additionally, patients with financial instability may

struggle to access and afford healthcare services and experience financial worries, which can

impact their mental health. Similarly, an earlier investigation found a strong correlation
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between daily life activities and education level, income, and gender [46]. The interplay

between these socioeconomic factors and cancer patients’ well-being highlights the importance

of developing comprehensive, inclusive policies and interventions that cater to the diverse

needs of cancer patients across different demographic groups. This could involve increasing

access to affordable health insurance, providing financial support for cancer patients, or offer-

ing targeted educational programs to improve health literacy and promote self-care practices

among vulnerable populations. By addressing these socioeconomic disparities, we can work

towards ensuring that all cancer patients have the resources and support they need to manage

their condition and maintain their well-being.

Our study also found an association between higher income levels and increased access to

peer support. Patients with higher income levels may have better access to peer support due to

their ability to join support groups or networks or their capacity to invest in resources that

facilitate connections with others who share similar experiences. A previous study found that

patients who received peer support were more likely to follow treatment guidelines and engage

in multidisciplinary care. Factors associated with increased exposure to peer support included

being younger, having a higher income, and being in a committed relationship, such as mar-

riage or a domestic partnership [47]. Moreover, we observed a relationship between lower

income levels and increased difficulty in daily life activities. This could be due to financial con-

straints, limited access to healthcare resources, or the challenges of living in disadvantaged

socioeconomic conditions. Our findings emphasize the importance of addressing socioeco-

nomic disparities in cancer care to promote better health outcomes and overall well-being

among cancer patients. This may involve implementing policies that improve access to health-

care resources, financial support, and peer support programs for patients with lower income

levels. By taking these steps, we can ensure that all cancer patients have the resources and sup-

port to manage their condition, engage in self-care practices, and maintain a higher quality of

life.

Future work and limitations

There are several potential areas for future work based on the findings of this study. First, it

may be beneficial to conduct additional research to explore further the mechanisms through

which demographic and socioeconomic factors influence self-care, mental distress, and overall

well-being in cancer patients. This could involve more in-depth analyses of specific factors

such as income, education level, and insurance status, as well as investigating the impact of cul-

tural and social norms on these relationships.

Second, future studies could aim to validate and extend the findings of this study by using

more rigorous research designs, such as longitudinal studies or randomized controlled trials.

These studies could also consider a wider range of outcomes, such as treatment adherence,

quality of life, and survival rates, in addition to the factors examined in this study.

Third, exploring the impact of specific interventions on the outcomes studied in this

research may be useful. For example, future studies could investigate the efficacy of interven-

tions such as peer support groups, self-care education programs, and financial assistance pro-

grams in improving the well-being of cancer patients and survivors. This could involve testing

the effectiveness of these interventions across different demographic groups and cancer types.

It is important to acknowledge that this study has some potential limitations that must be

considered. One of the limitations is that the data was obtained through self-reported assess-

ments, which can be influenced by biases such as social desirability bias and individual percep-

tion. Therefore, the data may not reflect cancer patients’ experiences and behaviors accurately.

Moreover, our study was conducted with the US population, which may limit the
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generalizability of our findings to other settings. Further studies are needed to validate this

study’s results and explore the impact of specific interventions focusing on the time since diag-

nosis or breaking poor news on the mental health and well-being of cancer patients. For

instance, future studies could examine the effectiveness of cognitive-behavioral or mindful-

ness-based interventions in improving the mental health outcomes of cancer patients. Addi-

tionally, studies can investigate the role of social support groups in enhancing self-care and

mental health among cancer patients.

Despite the potential limitations, our study provides valuable insights into the complex

interplay between various factors affecting cancer patients’ mental health and well-being.

These findings can inform the development of interventions and policies that support cancer

patients and survivors, promoting better self-care practices, mental health, and overall quality

of life.

Conclusion

Our study findings have significant implications for the overall treatment of individuals with

cancer. Prior research has indicated that interventions aimed at reducing social isolation,

enhancing self-perception, increasing daily life activities, and reducing psychological distress

may positively impact the lives of cancer patients. This study provides new insights and reaf-

firms the complex interrelationships between daily life activity, peer support, health percep-

tion, and cancer patients’ mental distress. As such, interventions targeting these factors may

help to improve cancer patients’ overall care quality.

Our study highlights the importance of prioritizing mental health screenings in the cancer

care process, and healthcare providers should also consider the impact of daily life activities on

cancer patients. By addressing these concerns, healthcare providers can support cancer

patients’ overall well-being, enhancing their quality of care. Moreover, our findings underscore

the need for interdisciplinary collaboration among healthcare providers, including oncologists,

mental health professionals, and other specialists, to offer comprehensive care that addresses

the myriad challenges cancer patients and survivors face.

In conclusion, our study offers new insights into the dynamics of cancer care and survivor-

ship, demonstrating the importance of considering individual differences and the impact of

demographic and socioeconomic factors on self-care and daily life activities. By providing a

more nuanced understanding of the complex interrelationships between various factors influ-

encing the well-being of cancer patients and survivors, our study offers the potential to develop

tailored interventions and support systems that address the distinct needs of this population.

Supporting information

S1 Dataset. Minimal dataset.

(CSV)

S1 File. Extra analysis and results.

(DOCX)

S2 File. Multigroup analysis.

(DOCX)

Author Contributions

Conceptualization: Avishek Choudhury.

Data curation: Avishek Choudhury.

PLOS ONE National survey analysis

PLOS ONE | https://doi.org/10.1371/journal.pone.0291064 September 1, 2023 17 / 20

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0291064.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0291064.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0291064.s003
https://doi.org/10.1371/journal.pone.0291064


Formal analysis: Yeganeh Shahsavar, Avishek Choudhury.

Investigation: Yeganeh Shahsavar, Avishek Choudhury.

Methodology: Yeganeh Shahsavar, Avishek Choudhury.

Supervision: Avishek Choudhury.

Validation: Avishek Choudhury.

Visualization: Yeganeh Shahsavar, Avishek Choudhury.

Writing – original draft: Yeganeh Shahsavar, Avishek Choudhury.

Writing – review & editing: Yeganeh Shahsavar, Avishek Choudhury.

References
1. Cancer Treatment & Survivorship Facts & Figures 2022–2024 Atlanta: American Cancer Society.;

[cited 2023]. Available from: https://cancercontrol.cancer.gov/ocs/statistics#statistics-footnote1.

2. Rahib L, Wehner MR, Matrisian LM, Nead KT. Estimated Projection of US Cancer Incidence and Death

to 2040. JAMA Network Open. 2021; 4(4):e214708–e. https://doi.org/10.1001/jamanetworkopen.2021.

4708 PMID: 33825840

3. Gallicchio L, Devasia TP, Tonorezos E, Mollica MA, Mariotto A. Estimation of the Number of Individuals

Living With Metastatic Cancer in the United States. JNCI: Journal of the National Cancer Institute.

2022; 114(11):1476–83. https://doi.org/10.1093/jnci/djac158 PMID: 35993614

4. Weir HK, Thompson TD, Stewart SL, White MC. Peer Reviewed: Cancer Incidence Projections in the

United States Between 2015 and 2050. Preventing Chronic Disease. 2021;18.

5. Malmström PU. The cancer stigma—the importance of nomenclature. Scand J Urol. 2022; 56(1):19.

Epub 20211119. https://doi.org/10.1080/21681805.2021.1990400 PMID: 34796789.

6. Squiers L, Siddiqui M, Kataria I, Dhillon PK, Aggarwal A, Bann C, et al. RTI Press Research Report

Series. Perceived, Experienced, and Internalized Cancer Stigma: Perspectives of Cancer Patients and

Caregivers in India. Research Triangle Park (NC): RTI Press© 2021 Research Triangle Institute. All

rights reserved.; 2021.

7. Hamann HA, Ver Hoeve ES, Carter-Harris L, Studts JL, Ostroff JS. Multilevel Opportunities to Address

Lung Cancer Stigma across the Cancer Control Continuum. J Thorac Oncol. 2018; 13(8):1062–75.

Epub 20180523. https://doi.org/10.1016/j.jtho.2018.05.014 PMID: 29800746; PubMed Central PMCID:

PMC6417494.

8. Breitbart W, Rosenfeld B, Pessin H, Applebaum A, Kulikowski J, Lichtenthal WG. Meaning-centered

group psychotherapy: an effective intervention for improving psychological well-being in patients with

advanced cancer. Journal of clinical oncology. 2015; 33(7):749. https://doi.org/10.1200/JCO.2014.57.

2198 PMID: 25646186

9. Granek L, Nakash O, Ariad S, Shapira S, Ben-David M. Oncologists’ identification of mental health dis-

tress in cancer patients: Strategies and barriers. European Journal of Cancer Care. 2018; 27(3):

e12835. https://doi.org/10.1111/ecc.12835 PMID: 29508452

10. Ilie G, White J, Mason R, Rendon R, Bailly G, Lawen J, et al. Current Mental Distress Among Men With

a History of Radical Prostatectomy and Related Adverse Correlates. Am J Mens Health. 2020; 14

(5):1557988320957535. https://doi.org/10.1177/1557988320957535 PMID: 32938266; PubMed Cen-

tral PMCID: PMC7503014.

11. Twitchell DK, Wittmann DA, Hotaling JM, Pastuszak AW. Psychological Impacts of Male Sexual Dys-

function in Pelvic Cancer Survivorship. Sex Med Rev. 2019; 7(4):614–26. Epub 20190326. https://doi.

org/10.1016/j.sxmr.2019.02.003 PMID: 30926459; PubMed Central PMCID: PMC6763375.

12. Hechtner M, Eichler M, Wehler B, Buhl R, Sebastian M, Stratmann J, et al. Quality of Life in NSCLC Sur-

vivors—A Multicenter Cross-Sectional Study. J Thorac Oncol. 2019; 14(3):420–35. Epub 20181130.

https://doi.org/10.1016/j.jtho.2018.11.019 PMID: 30508641.

13. Kim J, Kim J, Han A, Nguyen MC. Leisure time physical activity, social support, health perception, and

mental health among women with breast cancer. Leisure Studies. 2021; 40(3):352–62.

14. Feuerstein M, Todd BL, Moskowitz MC, Bruns GL, Stoler MR, Nassif T, et al. Work in cancer survivors:

a model for practice and research. Journal of Cancer Survivorship. 2010; 4(4):415–37. https://doi.org/

10.1007/s11764-010-0154-6 PMID: 20945110

PLOS ONE National survey analysis

PLOS ONE | https://doi.org/10.1371/journal.pone.0291064 September 1, 2023 18 / 20

https://cancercontrol.cancer.gov/ocs/statistics#statistics-footnote1
https://doi.org/10.1001/jamanetworkopen.2021.4708
https://doi.org/10.1001/jamanetworkopen.2021.4708
http://www.ncbi.nlm.nih.gov/pubmed/33825840
https://doi.org/10.1093/jnci/djac158
http://www.ncbi.nlm.nih.gov/pubmed/35993614
https://doi.org/10.1080/21681805.2021.1990400
http://www.ncbi.nlm.nih.gov/pubmed/34796789
https://doi.org/10.1016/j.jtho.2018.05.014
http://www.ncbi.nlm.nih.gov/pubmed/29800746
https://doi.org/10.1200/JCO.2014.57.2198
https://doi.org/10.1200/JCO.2014.57.2198
http://www.ncbi.nlm.nih.gov/pubmed/25646186
https://doi.org/10.1111/ecc.12835
http://www.ncbi.nlm.nih.gov/pubmed/29508452
https://doi.org/10.1177/1557988320957535
http://www.ncbi.nlm.nih.gov/pubmed/32938266
https://doi.org/10.1016/j.sxmr.2019.02.003
https://doi.org/10.1016/j.sxmr.2019.02.003
http://www.ncbi.nlm.nih.gov/pubmed/30926459
https://doi.org/10.1016/j.jtho.2018.11.019
http://www.ncbi.nlm.nih.gov/pubmed/30508641
https://doi.org/10.1007/s11764-010-0154-6
https://doi.org/10.1007/s11764-010-0154-6
http://www.ncbi.nlm.nih.gov/pubmed/20945110
https://doi.org/10.1371/journal.pone.0291064


15. Faaij M, Schoormans D, Pearce A. Work, daily activities and leisure after cancer. European Journal of

Cancer Care. 2022; 31(4):e13596. https://doi.org/10.1111/ecc.13596 PMID: 35451156

16. Calhoun C, Helzlsouer KJ, Gallicchio L. Racial differences in depressive symptoms and self-rated

health among breast cancer survivors on aromatase inhibitor therapy. Journal of Psychosocial Oncol-

ogy. 2015; 33(3):263–77. https://doi.org/10.1080/07347332.2015.1019661 PMID: 25751493

17. Richardson LC, Wingo PA, Zack MM, Zahran HS, King JB. Health-related quality of life in cancer survi-

vors between ages 20 and 64 years: population-based estimates from the Behavioral Risk Factor Sur-

veillance System. Cancer: Interdisciplinary International Journal of the American Cancer Society. 2008;

112(6):1380–9. https://doi.org/10.1002/cncr.23291 PMID: 18219664

18. Choudhury A. Impact of Social Isolation, Physician-Patient Communication, and Self-perception on the

Mental Health of Patients With Cancer and Cancer Survivors: National Survey Analysis. Interact J Med

Res. 2023; 12:e45382. https://doi.org/10.2196/45382 PMID: 37027201

19. Westat. Health Information National Trends Survey 5 (HINTS 5). National Cancer Institute, 2022 Octo-

ber 25. Report No.

20. HINTS. Health Information National Trends Survey: National Cancer Institute; [cited 2023 March 11].

Available from: https://hints.cancer.gov.

21. Hesse BW, Greenberg AJ, Peterson EB, Chou WS. The Health Information National Trends Survey

(HINTS): A Resource for Consumer Engagement and Health Communication Research. Stud Health

Technol Inform. 2017; 240:330–46. Epub 2017/10/04. https://doi.org/10.3233/978-1-61499-790-0-330

PMID: 28972526.
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31. Wetzels M, Odekerken-Schröder G, Van Oppen C. Using PLS path modeling for assessing hierarchical

construct models: Guidelines and empirical illustration. MIS quarterly. 2009:177–95.

32. Cockle-Hearne J, Cooke D, Faithfull S. Developing peer support in film for cancer self-management:

what do men want other men to know? Supportive Care in Cancer. 2016; 24:1625–31. https://doi.org/

10.1007/s00520-015-2938-8 PMID: 26404859

33. Mohammadi N, HassanpourDehkordi A, NikbakhatNasrabadi A. Iranian patients with chronic hepatitis

struggle to do self-care. Life Sci J. 2013; 10(1):457–62.

34. Ridner SH, Dietrich MS, Kidd N. Breast cancer treatment-related lymphedema self-care: education,

practices, symptoms, and quality of life. Supportive Care in Cancer. 2011; 19:631–7. https://doi.org/10.

1007/s00520-010-0870-5 PMID: 20393753

35. Logan S, Perz J, Ussher JM, Peate M, Anazodo A. Systematic review of fertility-related psychological

distress in cancer patients: Informing on an improved model of care. Psycho-oncology. 2019; 28(1):22–

30. https://doi.org/10.1002/pon.4927 PMID: 30460732

36. Bennett JA. Time since diagnosis as a predictor of symptoms, depression, cognition, social concerns,

perceived benefits, and overall health in cancer survivors. Number 3/May 2010. 2010; 37(3):331–8.

https://doi.org/10.1188/10.ONF.331-338 PMID: 20439217

PLOS ONE National survey analysis

PLOS ONE | https://doi.org/10.1371/journal.pone.0291064 September 1, 2023 19 / 20

https://doi.org/10.1111/ecc.13596
http://www.ncbi.nlm.nih.gov/pubmed/35451156
https://doi.org/10.1080/07347332.2015.1019661
http://www.ncbi.nlm.nih.gov/pubmed/25751493
https://doi.org/10.1002/cncr.23291
http://www.ncbi.nlm.nih.gov/pubmed/18219664
https://doi.org/10.2196/45382
http://www.ncbi.nlm.nih.gov/pubmed/37027201
https://hints.cancer.gov
https://doi/10.3233/978-1-61499-790-0-330
http://www.ncbi.nlm.nih.gov/pubmed/28972526
https://doi.org/10.1176/appi.psy.50.6.613
https://doi.org/10.1176/appi.psy.50.6.613
http://www.ncbi.nlm.nih.gov/pubmed/19996233
https://doi.org/10.5465/AMBPP.2017.12706abstract
https://doi.org/10.5465/AMBPP.2017.12706abstract
https://doi.org/10.1007/s00520-015-2938-8
https://doi.org/10.1007/s00520-015-2938-8
http://www.ncbi.nlm.nih.gov/pubmed/26404859
https://doi.org/10.1007/s00520-010-0870-5
https://doi.org/10.1007/s00520-010-0870-5
http://www.ncbi.nlm.nih.gov/pubmed/20393753
https://doi.org/10.1002/pon.4927
http://www.ncbi.nlm.nih.gov/pubmed/30460732
https://doi.org/10.1188/10.ONF.331-338
http://www.ncbi.nlm.nih.gov/pubmed/20439217
https://doi.org/10.1371/journal.pone.0291064


37. Hamner T, Latzman RD, Latzman NE, Elkin TD, Majumdar S. Quality of life among pediatric patients

with cancer: Contributions of time since diagnosis and parental chronic stress. Pediatric blood & cancer.

2015; 62(7):1232–6. https://doi.org/10.1002/pbc.25468 PMID: 25755193

38. Baile WF, Buckman R, Lenzi R, Glober G, Beale EA, Kudelka AP. SPIKES—a six-step protocol for

delivering bad news: application to the patient with cancer. Oxford University Press; 2000. p. 302–11.

39. Park NS. The relationship of social engagement to psychological well-being of older adults in assisted

living facilities. Journal of Applied Gerontology. 2009; 28(4):461–81.

40. Fettes L, Bone AE, Etkind SN, Ashford S, Higginson IJ, Maddocks M. Disability in basic activities of

daily living is associated with symptom burden in older people with advanced cancer or chronic obstruc-

tive pulmonary disease: A secondary data analysis. Journal of pain and symptom management. 2021;

61(6):1205–14.

41. McDonnell GA, Pope AW, Ford JS. Associations among perceived parent and peer support, self-

esteem, and cancer-related worry in adolescent and young adult cancer survivors. Journal of Adoles-

cent and Young Adult Oncology. 2021; 10(2):209–16. https://doi.org/10.1089/jayao.2020.0111 PMID:

32833557

42. Linden W, Vodermaier A, MacKenzie R, Greig D. Anxiety and depression after cancer diagnosis: preva-

lence rates by cancer type, gender, and age. Journal of affective disorders. 2012; 141(2–3):343–51.

https://doi.org/10.1016/j.jad.2012.03.025 PMID: 22727334

43. Thomé B, Hallberg I. Quality of life in older people with cancer–a gender perspective. European Journal

of Cancer Care. 2004; 13(5):454–63. https://doi.org/10.1111/j.1365-2354.2004.00471.x PMID:

15606713

44. Mukherjee A, Mazumder K, Ghoshal S. Impact of different sociodemographic factors on mental health

status of female cancer patients receiving chemotherapy for recurrent disease. Indian Journal of Pallia-

tive Care. 2018; 24(4):426. https://doi.org/10.4103/IJPC.IJPC_64_18 PMID: 30410253

45. Abdelsattar ZM, Hendren S, Wong SL. The impact of health insurance on cancer care in disadvantaged

communities. Cancer. 2017; 123(7):1219–27. https://doi.org/10.1002/cncr.30431 PMID: 27859019

46. Somrongthong R, Wongchalee S, Ramakrishnan C, Hongthong D, Yodmai K, Wongtongkam N. Influ-

ence of socioeconomic factors on daily life activities and quality of life of Thai elderly. Journal of Public

Health Research. 2017; 6(1):jphr. 2017.862. https://doi.org/10.4081/jphr.2017.862 PMID: 28785548

47. Kanters AE, Morris AM, Abrahamse PH, Mody L, Suwanabol PA. The effect of peer support on colorec-

tal cancer patients’ adherence to guideline-concordant multidisciplinary care. Diseases of the Colon

and Rectum. 2018; 61(7):817. https://doi.org/10.1097/DCR.0000000000001067 PMID: 29771795

PLOS ONE National survey analysis

PLOS ONE | https://doi.org/10.1371/journal.pone.0291064 September 1, 2023 20 / 20

https://doi.org/10.1002/pbc.25468
http://www.ncbi.nlm.nih.gov/pubmed/25755193
https://doi.org/10.1089/jayao.2020.0111
http://www.ncbi.nlm.nih.gov/pubmed/32833557
https://doi.org/10.1016/j.jad.2012.03.025
http://www.ncbi.nlm.nih.gov/pubmed/22727334
https://doi.org/10.1111/j.1365-2354.2004.00471.x
http://www.ncbi.nlm.nih.gov/pubmed/15606713
https://doi.org/10.4103/IJPC.IJPC%5F64%5F18
http://www.ncbi.nlm.nih.gov/pubmed/30410253
https://doi.org/10.1002/cncr.30431
http://www.ncbi.nlm.nih.gov/pubmed/27859019
https://doi.org/10.4081/jphr.2017.862
http://www.ncbi.nlm.nih.gov/pubmed/28785548
https://doi.org/10.1097/DCR.0000000000001067
http://www.ncbi.nlm.nih.gov/pubmed/29771795
https://doi.org/10.1371/journal.pone.0291064

