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Abstract

This study examined how cancer-related beliefs, information-seeking behaviors,
and discussions about health with family or friends relate to depressive symptoms
(PHQ-2 23) among U.S. adults, using data from the 2024 Health Information National
Trends Survey (HINTS 7; unweighted N=6,826). Associations were estimated using
survey-weighted logistic regression with jackknife replicate weights, adjusting for
sociodemographic factors and personal or family cancer history; results are reported
as adjusted odds ratios (ORs) with 95% confidence intervals (Cls). Weighted esti-
mates indicate that approximately 15.5% of respondents screened positive for
depression. Fatalistic beliefs, particularly the views that everything causes cancer
(OR =1.86; 95% ClI: 1.39-2.48), prevention is not possible (OR = 1.69; 95% CI:
1.25-2.28), and cancer automatically means death (OR = 1.75; 95% CI: 1.31-2.34),
were significantly associated with higher odds of screening positive for depression.
In contrast, neither cancer information seeking (OR = 1.12; 95% CI: 0.83-1.51)

nor discussions about health with family or friends (OR = 0.90; 95% CI: 0.62—1.30)
showed a significant independent association with depression. In moderation analy-
ses, discussions about health with family or friends weakened the positive associa-
tion between each fatalistic belief and depression, but these interaction effects were
not statistically significant. Sensitivity analyses using multiple imputation for missing
data and restricting the analyses to respondents without a personal cancer history
produced consistent results. Theoretical and practical implications of these findings
are discussed.

Introduction

Cancer remains one of the leading causes of death in the United States [1,2] and
occupies a prominent place in public discourse. Through media coverage, prevention
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campaigns, and personal stories shared in social circles, individuals are regularly
exposed to information regarding cancer risk and survivorship. This cumulative expo-
sure influences how the public perceive the disease, leading many to form strong
impressions of what cancer means and, perhaps, how much control they might have
over it [3,4]. Some may come to see cancer as something that can be prevented or
treated, while others may perceive it as simply unavoidable.

These beliefs about controllability affect how people process cancer information.
According to the Cognitive-Social Health Information Processing (C-SHIP) model,
people do not interpret health threats in a vacuum; instead, they filter new information
through their existing belief systems, which then dictate their emotional and behav-
ioral reactions [5,6]. Within this framework, a belief that cancer cannot be controlled
may evoke feelings of distress and helplessness [7]. One structured expression of
this perceived lack of control is cancer fatalism, which includes the notion that every-
thing causes cancer, that nothing can prevent it, or that a diagnosis inevitably leads
to death [4,8,9].

Prior research shows that individuals who hold fatalistic beliefs about cancer are
less likely to participate in screening or adopt preventive behaviors [4,7,9,10]. Some
studies have also linked cancer fatalism to depression, though these investigations
have primarily focused on college students or cancer survivors [11-13], leaving
open the question of whether similar associations are present in the broader adult
population. Fatalistic beliefs are not confined to individuals with a cancer diagnosis
[4,14,15]. In fact, these beliefs can even form from seeing what others go through
with cancer, which may foster feelings of helplessness, a core feature of depression
[16]. As a result, it is reasonable to examine the emotional impact of fatalistic beliefs
in the general adult population.

Aside beliefs, many people try to handle cancer concerns through communica-
tion. One common approach is information seeking. When cancer feels uncertain,
people turn to online resources, news coverage, or health professionals to make
sense of the situation. Uncertainty Management Theory (UMT) frames this behav-
ior as an effort to reduce uncertainty by gaining understanding, reassurance, or a
sense of control [17-21]. However, information seeking can sometimes backfire,
leaving people more anxious if the information is frightening, conflicting, or unclear
[10,19,22—-25]. Another coping approach involves interpersonal health discussions
with family and friends, which provide emotional and social support, and often
promote understanding, hope and relief as individuals process concerns [26—28].
Despite these insights, it remains unclear how information seeking or health dis-
cussions with friends or family relate to depressive symptoms in the general adult
population. It is also unknown whether discussions with friends or family can modify
the relationship between fatalistic cancer beliefs and depression.

The present study examines the associations between cancer fatalism, cancer
information seeking, interpersonal health discussions, and depressive symptoms in
a nationally representative sample of U.S. adults. Consistent with the C-SHIP frame-
work and prior research on cancer survivors, we hypothesize that endorsement of
fatalistic cancer beliefs will be associated with higher odds of screening positive for
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depression (H1). Furthermore, we expect that the potential distress of encountering threatening information means that
individuals seeking cancer-related information will have higher odds of depression (H2). In contrast, because interpersonal
discussions can facilitate shared coping, we hypothesize that individuals who talk about their health with family or friends
will have lower odds of screening positive for depression (H3). Finally, we hypothesize that talking about your health with
family or friends will moderate the relationship between cancer fatalism and depression, such that the association will be
weaker among individuals who engage in these conversations (H4).

Methods
Data source and information

This study analyzed data from the Health Information National Trends Survey (HINTS 7), a nationally representative,
cross-sectional survey administered by the National Cancer Institute (NCI) in 2024. HINTS collects data from U.S. adults
aged 18 years and older to monitor how they access, understand, and use information related to cancer and general
health. The survey includes measures of health behaviors, beliefs, knowledge, and communication practices. Detailed
information on survey design, sampling procedures, and questionnaire content is available on the HINTS website. The
dataset included 7,278 respondents, encompassing those with and without a personal history of cancer. Because the
outcome of interest (depressive symptoms) was measured using the Patient Health Questionnaire (PHQ-2), respondents
missing either of the two PHQ-2 items could not be scored or classified. Therefore, those with missing PHQ-2 data were
excluded, resulting in a final analytic sample of 6,826.

Since the data are publicly available and fully de-identified, ethical approval was not required.

Measures

Dependent variable. The dependent variable was depressive symptoms, measured using PHQ-2, a validated
screening tool for major depressive disorder [29,30]. In HINTS 7, respondents reported how often over the past two weeks
they experienced (1) little interest or pleasure in doing things and (2) feelings of sadness, depression, or hopelessness.
The items were originally coded 1 (“Nearly every day”) to 4 (“Not at all”) in the dataset but were reverse-coded and
rescaled (0="“Not at all” to 3=“Nearly every day”) following standard scoring conventions. The two items were summed
(0-6), with scores of 3 or more indicating a positive depression screen. The PHQ-2 demonstrated acceptable internal
consistency (r=0.72; Cronbach’s a=0.83).

Independent variables. The main independent variables (IVs) were cancer fatalism, cancer information seeking,
and interpersonal health discussions, each examined in a separate model. Cancer fatalism was measured using three
HINTS 7 items: (B1) “It seems like everything causes cancer,” (B2) “There is not much you can do to lower your chances
of getting cancer,” and (B3) “When | think about cancer, | automatically think about death.” Responses were orignally
measured on a four-point Likert scale (1 =strongly disagree to 4 =strongly agree) and subsequently dichotomized as
“agree” (agree or strongly agree) versus “disagree” (disagree or strongly disagree). The items were weakly correlated
(B1-B2: r=0.21; B1-B3: r=0.25; B2-B3: r=0.22; all p<0.001) and had low internal consistency (Cronbach’s a=0.46),
so they were analyzed separately. Previous studies have also used these items individually to measure cancer fatalism
[31,32].

Cancer information seeking was measured with a single item asking whether respondents had ever looked for informa-
tion about cancer from any source, with responses recorded as “yes” or “no.” Interpersonal discussion about health was
also assessed with a single item asking whether participants had talked with friends or family members about their health.
This variable, reflecting informal health-related communication within personal social networks, was similarly recorded as
“yes” or “no”.
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Covariates. All models adjusted for sociodemographic and cancer-related factors known to be associated with
depressive symptoms and the IVs. Sociodemographic variables included age, sex assigned at birth, education, household
income and health insurance coverage, factors consistently associated with mental health disparities and health
information engagement [32—36]. Personal and family history of cancer were also included, given that direct or familial
experiences with cancer can affect emotional responses, shape beliefs about cancer risk, and influence information-
seeking behaviors [4,37].

Statistical analysis

Descriptive statistics were computed for all study variables and stratified by depression screening status. Categorical
variables are presented as unweighted frequencies and weighted percentages, while continuous variables are summa-
rized using weighted medians and interquartile ranges (IQRs). Bivariate associations between depression status and each
independent or covariate variable were examined using survey-weighted chi-square tests (with Rao—Scott adjustment) for
categorical variables and design-based Kruskal-Wallis tests for continuous variables, accounting for the complex sam-
pling design of HINTS 7.

Primary analyses were conducted using complete-case data, excluding respondents with missing values on any vari-
able included in the corresponding model. Separate multivariable logistic regression models were fitted for each hypoth-
esized association, adjusting for the covariates. All analyses incorporated person-level survey weights and jackknife
replicate weights to account for the complex sampling design and produce nationally representative estimates. Adjusted
odds ratios (ORs) and 95% confidence intervals (Cls) are reported.

In a sensitivity analysis, we examined whether these associations differed among individuals without a personal history
of cancer. Respondents who had ever been diagnosed with cancer were excluded to ensure that results were not driven
by cancer survivors, who may differ systematically in psychological distress or health information engagement. The same
survey-weighted logistic regression models were re-estimated in this restricted subsample, maintaining identical model
specifications.

We also explored the potential impact of missing data on the study findings by implementing multiple imputation.
Approximately 12.7% of respondents (unweighted n=867 out of 6,826) had at least one missing value. Multiple impu-
tations were conducted using the mice package in R, following the fully conditional specification approach under the
assumption that data were missing at random (MAR) [38]. Binary variables like personal cancer history, cancer beliefs,
and cancer information seeking were imputed using logistic regression, while variables with more than two levels (sex,
education, family history of cancer, income) were imputed using polytomous logistic regression. Age, as a continuous
variable, was imputed using predictive mean matching. All variables, including the outcome, were included as predictors
in the imputation models to preserve relationships among variables, as recommended by Austin et al. [39]. Following
recommendations by White et al. [40], we generated 13 imputed datasets, corresponding to the approximate proportion
of respondents with missing data. Each imputed dataset was analyzed using the same complete-case specifications, and
resulting estimates were combined using Rubin’s Rules [41] to produce pooled ORs with corresponding 95% Cls.

All analyses were conducted using R version 4.5.1, and statistical significance was assessed at p<0.05.

Results
Sample characteristics

Table 1 summarizes weighted characteristics of the analytic sample (unweighted N=6,826; weighted N=248.3 million
U.S. adults). Overall, 15.5% of respondents (weighted N=38.6 million) screened positive for depression based on the
PHQ-2. The median age of the total (weighted) sample was 49 years (IQR: 34—63), with those screening positive being
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Table 1. Descriptive characteristics of respondents by depression screening outcome*

Depression screening status p-value®
Characteristics Overall Positive Negative
N=6,826 N=1,047 N=5,779
Age, yrs — Median (Q1, Q3) 49 (34, 63) 40 (29, 54) 50 (36, 64) <0.001
Missing 266 51 215
Sex assigned at birth 0.200
Male 2,608 (51%) 345 (47%) 2,263 (52%)
Female 3,942 (48%) 645 (52%) 3,297 (48%)
Unknown 44 (1%) 11 (1%) 33 (1%)
Missing 232 46 186
Educational attainment <0.001
College graduate or more 3,161 (34%) 341 (24%) 2,820 (36%)
High school or less 1,511 (27%) 330 (39%) 1,181 (25%)
Post high school or some college 1,914 (39%) 326 (38%) 1,588 (39%)
Missing 240 50 190
Annual household income <0.001
less than $20,000 1,089 (15%) 314 (31%) 775 (12%)
$20,000 to less than $50,000 1,559 (23%) 288 (30%) 1,271 (22%)
$50,000 to less than $100,000 1,797 (28%) 242 (25%) 1,555 (28%)
$100,000 or more 1,847 (34%) 126 (15%) 1,721 (38%)
Missing 534 77 457
Any health insurance coverage 6,173 (91%) 879 (85%) 5,294 (93%) <0.001
Missing 34 8 26
Ever had cancer 1,049 (10%) 149 (10%) 900 (10%) 0.800
Missing 193 40 153
Family history of cancer 0.041
Yes 4,367 (65%) 605 (59%) 3,762 (66%)
No 1,392 (22%) 230 (24%) 1,162 (22%)
Not sure 719 (13%) 146 (17%) 573 (12%)
Missing 348 66 282
Sought cancer information 3,538 (51%) 480 (48%) 3,058 (52%) 0.200
Missing 2 0 2
Talk to family or friends about health 5,604 (81%) 770 (74%) 4,834 (82%) 0.001
Missing 33 8 25
Everything causes cancer 4,468 (69%) 753 (78%) 3,715 (68%) <0.001
Missing 256 55 201
Cancer prevention is not possible 1,995 (31%) 455 (45%) 1,540 (28%) <0.001
Missing 279 60 219
Cancer automatically means death 3,842 (62%) 712 (75%) 3,130 (60%) <0.001

Missing

264

57

207

aUnweighted frequencies shown; percentages are weighted and may not sum to 100 due to rounding.
bSurvey-weighted chi-squared tests for categorical variables and design-based Kruskal-Wallis tests for continuous variable (age).

NOTE: Weighted percentages and median are based on HINTS 7 survey weights. The total weighted sample size is approximately N=248,274,572, of
which 38,603,460 (15.5%) screened positive for depression based on the PHQ-2 scale.

https://doi.org/10.1371/journal.pone.0346262.t001
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significantly younger than those who screened negative (median=40 vs. 50 years, p<0.001). Educational attainment
and income differed significantly by depression status. Only 24% of respondents who screened positive were college
graduates, compared with 36% of those who screened negative (p<0.001). Similarly, 31% of those with positive depres-
sion screening reported annual household incomes below $20,000, compared with 12% of those with negative screen-
ing (p<0.001). Health insurance coverage followed a similar pattern: 85% of respondents who screened positive were
insured, compared to 93% of those who screened negative (p<0.001). Depression prevalence did not differ by personal
cancer history (p=0.80) but varied by family history: 59% of respondents who screened positive reported having a family
history of cancer, compared with 66% of those who screened negative (p=0.041). Although cancer information seeking
did not differ significantly by depression screening status (48% vs. 52%, p=0.20), differences were observed in interper-
sonal health communication: fewer respondents who screened positive reported discussing health with family or friends
(74% vs. 82%, p=0.001). Finally, a higher proportion of respondents who agreed with fatalistic cancer beliefs screened
positive for depression.

Adjusted associations between cancer beliefs, information behaviors, and depression screening

Across all three belief items, fatalistic views of cancer were linked to higher odds of depression (Table 2, Overall sample).
The odds of screening positive for depression among respondents who agreed that cancer prevention is not possible were
1.69 times the odds among those who disagreed (OR = 1.69, 95% ClI: 1.25-2.28). Similarly, respondents who agreed that
everything causes cancer had 1.86 times the odds of screening positive for depression compared with those who dis-
agreed (OR = 1.86, 95% CI: 1.39-2.48), and those who endorsed that cancer automatically means death had 1.75 times

Table 2. Survey-weighted logistic regression models of associations between fatalistic beliefs, information seeking, interpersonal communi-
cation, and depression screening among U.S. adults and non-cancer adults.

Overall sample Non-cancer adults®
(N=5,959) (N=5,026)
OR 95% CI OR 95% ClI
(1) Fatalistic cancer beliefs
Cancer prevention is not possible 1.69%* (1.25, 2.28) 1.71%* (1.25, 2.34)
Everything causes cancer 1.86%** (1.39, 2.48) 1.88%** (1.36, 2.61)
Cancer automatically means death 1.75%* (1.31, 2.34) 1.77%%* (1.28, 2.43)
(2) Information seeking
Seek cancer information 1.12 (0.83, 1.51) 1.1 (0.82, 1.50)
(3) Interpersonal communication
Talk to family/friends about health 0.90 (0.62, 1.30) 0.90 (0.62, 1.32)
(4) Interaction model®
Cancer prevention is not possible 1.33 (0.61, 2.88) 1.32 (0.59, 2.98)
Everything causes cancer 0.95 (0.50, 1.80) 0.96 (0.47,1.93)
Cancer automatically means death 0.79 (0.38, 1.66) 0.77 (0.35, 1.67)

Note. Each row represents a separate survey-weighted logistic regression model examining the association between the listed variable and depression
screening status (PHQ-2 2 3). Models incorporated person-level weights and jackknife replicate weights to account for the complex HINTS 7 sampling
design. All models adjusted for age, sex assigned at birth, education, income, health insurance coverage, personal cancer history, and family cancer
history. Models restricted to non-cancer respondents excluded the personal cancer history variable. For cancer fatalism variables, the reference group is
respondents who disagreed with the statement. For cancer information seeking and interpersonal health communication, the reference group is respon-
dents who answered “No.” ¥*p<0.05, **p<0.01, **p<0.001.

aRepresents those who responded “No” to the question “Have you ever been diagnosed as having cancer?”

bEach interaction model included a cross-product term between each cancer fatalism variable and interpersonal health communication. Reported esti-
mates represent the effects of endorsing fatalistic beliefs and engaging in interpersonal communication relative to their respective reference groups.

https://doi.org/10.1371/journal.pone.0346262.t002
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the odds of screening positive compared with those who disagreed (OR = 1.75, 95% CI: 1.31-2.34). In contrast, cancer
information seeking was not significantly associated with depression screening (OR = 1.12, 95% CI: 0.83—-1.51). Likewise,
the odds of screening positive for depression did not differ significantly between respondents who talked with family or
friends about health and those who did not (OR = 0.90, 95% CI: 0.62—1.30).

In the moderation analyses (Table 2, Interaction model), none of the interaction terms were statistically significant. The
interaction between talking with family or friends and the belief that cancer prevention is not possible was positive but not
significant (OR = 1.33, 95% CI: 0.61-2.88), while the interactions for “everything causes cancer” (OR = 0.95, 95% ClI:
0.50-1.80) and “cancer automatically means death” (OR = 0.79, 95% CI: 0.38—1.66) were negative but not significant.

Sensitivity analyses using multiple imputation and limiting the analyses to only non-cancer adults showed consistent
results with the complete-case models, and the overall sample. Associations between fatalistic beliefs and depression
remained positive and statistically significant, while the direction and magnitude of estimates for information seeking and
interpersonal communication were largely unchanged (see S1 Table).

Discussion

This study examined how people’s beliefs about cancer, their information-seeking behaviors, and conversations with fam-
ily or friends about health relate to depressive symptoms, using nationally representative data from HINTS 7. Consistent
with past research, those who held fatalistic cancer beliefs, particularly the perceptions that everything causes cancer, that
prevention is not possible, or that cancer automatically means death, had higher odds of screening positive for depres-
sion, controlling for socio-demographics and cancer history. In contrast, neither cancer information seeking nor talking
with family or friends about health showed a significant association with depression, though the latter exhibited a sugges-
tive (non-significant) buffering pattern, slightly weakening the association between some fatalism items and depression
screening. Sensitivity analyses using multiple imputation for missing data and analyses restricted to respondents without a
personal cancer history yielded substantively identical results, reinforcing the stability of these findings.

The significant positive association between fatalistic cancer beliefs and depressive symptoms shows the emotional toll
of perceiving cancer as uncontrollable or inevitable. Fatalistic thinking captures elements that overlap conceptually with
core depressive cognitions [9,10,42,43]; this plausibly links fatalistic outlooks to sustained negative emotion, withdrawal,
and reduced problem-focused coping. Such beliefs not only discourage preventive actions but also erode perceived
control and optimism, limiting people’s ability to cope adaptively. Empirically, our findings extend prior literature that ties
fatalism to lower screening and prevention [7,8] by demonstrating that these cognitions also map onto mental health in the
broader population, including those without a cancer diagnosis, reinforcing the idea that cancer beliefs are simultaneously
behavioral and emotional determinants. Similar patterns appear in other areas of health research, where fatalistic deter-
minism are linked to higher depression and lower resilience [11,44].

Theoretically, these results align with the C-SHIP model, which emphasizes how cognitive and emotional systems inter-
act to shape responses to health threats. Fatalistic beliefs operate as maladaptive cognitive schemas that bias attention
and appraisal toward threat and helplessness rather than solutions. Repeatedly interpreting cancer information through
this lens can deplete coping resources, undermine perceived control, and reinforce hopeless affect. This parallels Beck’s
cognitive theory of depression [45], which describes how enduring negative schemas sustain depression cognition. In this
sense, fatalistic cancer beliefs represent a cognitive, emotional pattern that traps individuals in cycles of fear and resigna-
tion, increasing vulnerability to depression.

Given the emotional burden of fatalistic beliefs, seeking information may represent a potential coping strategy, yet its
impact on depressive symptoms is complex and not always beneficial. Results indicated that the association between
information seeking, and depression screening was not statistically significant, though the positive direction of the OR
suggests a subtle pattern worth considering. Information seeking is typically portrayed as an empowering behavior that
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enhances knowledge and self-efficacy [20], yet its emotional consequences may vary across individuals and contexts.
According to UMT [17-19], people seek information not merely to gain facts but to regulate uncertainty, an effort that can
either reduce or heighten distress depending on their perceptions of control and the nature of the information encoun-
tered [25,46]. The modern information environment, however, is noisy and emotionally charged; people are bombarded
with alarming headlines, conflicting risk statistics, and fear-evoking narratives that can amplify worry rather than reassur-
ance [47]. For individuals who already hold fatalistic or anxious views about cancer, this constant exposure may intensify
emotional fatigue, offsetting the potential benefits of seeking information. The nonsignificant finding could therefore reflect
these competing processes: while some use information seeking to regain a sense of control, others experience cognitive
overload, producing an overall null effect at the population level. Future research using more detailed measures of infor-
mation quality, credibility, and emotional tone could help clarify when seeking health information helps individuals versus
when it overwhelms them.

A similar story may explain the lack of a significant main effect for interpersonal communication. Social interactions with
family and friends are commonly viewed as a potential buffer against emotional distress [48], yet simply reporting that one
talks about health may be insufficient; the content and tone of those conversations likely matter more. Supportive discus-
sions can help people process emotions and find reassurance, but conversations filled with fear or misinformation can
have the opposite effect [49,50]. Our moderation analyses add nuance to these dynamics. The pattern of results (showing
ORs slightly below 1 for some fatalism items when interpersonal talk was included) suggest that interpersonal commu-
nication may buffer emotional distress. In other words, discussing health with trusted others may weaken the distressing
effect of fatalism, but our study lacked sufficient precision to confirm it. This buffering effect may not have been detected
statistically, likely because the present data captured only whether people discussed health, not how often or how con-
structively they did so. Future studies should explore this potential moderation using richer measures of conversation
frequency and quality, continuous fatalism scales, and larger samples designed for adequate interaction power.

Taken together, these findings have important implications for health communication practice. Public health messages
should not only share information but also attend to how people interpret and feel about that information. Messages that
focus too much on risk or uncertainty without emphasizing prevention or recovery, can unintentionally reinforce fatalistic
thinking and feelings of overload or distress [51]. More effective campaigns should balance honesty about risk with clear,
hopeful, and actionable guidance. Including stories of survival, progress in treatment, and examples of control may help
people feel capable rather than doomed, as narrative communication has been shown to reduce resistance and emotional
barriers to cancer prevention [52]. Finally, communicators must consider inequities in literacy and access. People with
limited resources or lower health literacy may experience complex cancer messages as confusing or threatening, necessi-
tating a shift toward emotionally sensitive and accessible design for all audiences [53-55].

Despite the study’s contributions, it has some limitations. Because the data is cross-sectional, it is not possible to deter-
mine cause and effect: depression might also lead people to develop more fatalistic beliefs, or both could reinforce each
other. Also, self-reported measures may include recall bias or social desirability effects, and the PHQ-2 identifies depres-
sive symptoms but does not diagnose clinical depression. Fatalism items captured only a certain facet of fatalistic belief and
do not include factors such as medical distrust or perceptions of randomness. Moreover, it is also possible that unmeasured
factors like overall social support, media exposure, or baseline anxiety, contributed to the observed relationships. Future
research should use longitudinal or experimental designs, more detailed measures of fatalism and communication quality,
and qualitative methods to better understand how people emotionally navigate conflicting cancer information.

In conclusion, this study shows that how people think and talk about cancer can affect how they feel. Fatalistic beliefs
were consistently associated with depression, while interpersonal communication showed hints of being protective. These
findings highlight that accurate information alone is not sufficient; health messages must also foster hope, confidence,
and emotional safety. When communication acknowledges fear and also offers clarity and control, it can help people feel
informed without feeling defeated.
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S1 Table. Results from multiple imputation analyses (13 imputations). Survey-weighted logistic regression estimates
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Rubin’s rules.

(DOCX)

Author contributions

Conceptualization: Ama Gyesiwaa Quansah, Helena Baffoe.

Data curation: Ama Gyesiwaa Quansah.

Formal analysis: Ama Gyesiwaa Quansah, Helena Baffoe, Solomon Eshun.
Investigation: Ama Gyesiwaa Quansah, Helena Baffoe, Solomon Eshun.
Methodology: Ama Gyesiwaa Quansah, Solomon Eshun.

Project administration: Ama Gyesiwaa Quansah.

Resources: Ama Gyesiwaa Quansah.

Software: Ama Gyesiwaa Quansah, Solomon Eshun.

Supervision: Ama Gyesiwaa Quansah.

Writing — original draft: Ama Gyesiwaa Quansah, Helena Baffoe, Solomon Eshun.

Writing — review & editing: Ama Gyesiwaa Quansah, Helena Baffoe, Solomon Eshun.

References
1. American Cancer Society. Cancer facts & figures; 2023. Available from: https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-fig-
ures.html
2. Siegel RL, Kratzer TB, Giaquinto AN, Sung H, Jemal A. Cancer statistics, 2025. CA Cancer J Clin. 2025;75(1):10—45. https://doi.org/10.3322/
caac.21871

3. Ramondt S, Ramirez AS. Fatalism and exposure to health information from the media: examining the evidence for causal influence. Ann Int Com-
mun Assoc. 2017;41(3—4):298-320. https://doi.org/10.1080/23808985.2017.1387502 PMID: 34307882

4. Niederdeppe J, Levy AG. Fatalistic beliefs about cancer prevention and three prevention behaviors. Cancer Epidemiol Biomarkers Prev.
2007;16(5):998—1003. https://doi.org/10.1158/1055-9965.EPI-06-0608 PMID: 17507628

5. Miller SM, Diefenbach MA. The cognitive-social health information-processing (C-SHIP) model: a theoretical framework for research in behavioral
oncology. In: Technology and methods in behavioral medicine; 1998. p. 219—-44.

6. Miller SM, Shoda Y, Hurley K. Applying cognitive-social theory to health-protective behavior: breast self-examination in cancer screening. Psychol
Bull. 1996;119(1):70-94. https://doi.org/10.1037/0033-2909.119.1.70 PMID: 8559860

7. Hay JL, Buckley TR, Ostroff JS. The role of cancer worry in cancer screening: a theoretical and empirical review of the literature. Psychooncology.
2005;14(7):517-34. https://doi.org/10.1002/pon.864 PMID: 15490428

8. Moser RP, Arndt J, Han PK, Waters EA, Amsellem M, Hesse BW. Perceptions of cancer as a death sentence: prevalence and consequences. J
Health Psychol. 2014;19(12):1518-24. https://doi.org/10.1177/1359105313494924 PMID: 23864071

9. Powe BD, Finnie R. Cancer fatalism: the state of the science. Cancer Nurs. 2003;26(6):454—65; quiz 466—7. https://doi.org/10.1097/00002820-
200312000-00005 PMID: 15022977

10. Amuta AO, Chen X, Mkuu R. The effect of cancer information seeking on perceptions of cancer risks, fatalism, and worry among a U.S. national
sample. Am J Health Educ. 2017;48(6):366—73. https://doi.org/10.1080/19325037.2017.1358119

11. FuJ, Zhao, Feng X, Wang Y, Yu Z, Hua L, et al. How is fatalistic determinism linked to depression? The mediating role of self-control and resil-
ience. PAID. 2021;180:110992. https://doi.org/10.1016/j.paid.2021.110992

12. Tsai W, Wang JH-Y. Fatalism and psychological distress among Chinese American Breast Cancer Survivors: mediating role of perceived
self-control and fear of cancer recurrence. Int J Behav Med. 2023;30(5):705—13. https://doi.org/10.1007/s12529-022-10136-z PMID:
36333553

PLOS One | https://doi.org/10.1371/journal.pone.0346262  April 2, 2026 9/11



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0346262.s001
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures.html
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures.html
https://doi.org/10.3322/caac.21871
https://doi.org/10.3322/caac.21871
https://doi.org/10.1080/23808985.2017.1387502
http://www.ncbi.nlm.nih.gov/pubmed/34307882
https://doi.org/10.1158/1055-9965.EPI-06-0608
http://www.ncbi.nlm.nih.gov/pubmed/17507628
https://doi.org/10.1037/0033-2909.119.1.70
http://www.ncbi.nlm.nih.gov/pubmed/8559860
https://doi.org/10.1002/pon.864
http://www.ncbi.nlm.nih.gov/pubmed/15490428
https://doi.org/10.1177/1359105313494924
http://www.ncbi.nlm.nih.gov/pubmed/23864071
https://doi.org/10.1097/00002820-200312000-00005
https://doi.org/10.1097/00002820-200312000-00005
http://www.ncbi.nlm.nih.gov/pubmed/15022977
https://doi.org/10.1080/19325037.2017.1358119
https://doi.org/10.1016/j.paid.2021.110992
https://doi.org/10.1007/s12529-022-10136-z
http://www.ncbi.nlm.nih.gov/pubmed/36333553

PLO\S\% One

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Zhang Y, Hu J. Fatalism and depressive symptoms among Chinese college students: mediation models of locus of control and positive coping.
Heliyon. 2024;10(6):€27617. https://doi.org/10.1016/j.heliyon.2024.e27617 PMID: 38509900

Moser RP, Arndt J, Jimenez T, Liu B, Hesse BW. Perceptions of cancer as a death sentence: tracking trends in public perceptions from 2008 to
2017. Psychooncology. 2021;30(4):511-9. https://doi.org/10.1002/pon.5596 PMID: 33205560

Polek C, Hardie T. In Asian Americans, is having a family member diagnosed with cancer associated with fatalistic beliefs? Asia Pac J Oncol Nurs.
2016;3(2):192-8. https://doi.org/10.4103/2347-5625.182936

Maier SF, Seligman MEP. Learned helplessness at fifty: insights from neuroscience. Psychol Rev. 2016;123(4):349-67. https://doi.org/10.1037/
rev0000033 PMID: 27337390

Brashers DE. Communication and uncertainty management. J Commun. 2001;51(3):477-97. https://doi.org/10.1111/].1460-2466.2001.tb02892.x

Brashers DE, Goldsmith DJ, Hsieh E. Information seeking and avoiding in health contexts. Hum Commun Res. 2002;28:258-71. https://doi.
org/10.1111/j.1468-2958.2002.tb00807 .x

Brashers DE, Neidig JL, Haas SM, Dobbs LK, Cardillo LW, Russell JA. Communication in the management of uncertainty: the case of persons
living with HIV or AIDS. Commun Monogr. 2000;67(1):63—84. https://doi.org/10.1080/03637750009376495

Lambert SD, Loiselle CG. Health information seeking behavior. Qual Health Res. 2007;17(8):1006—19. https://doi.org/10.1177/1049732307305199
PMID: 17928475

Peng W, Carcioppolo N, Occa A, Ali K, Yang Q, Yang F. Feel worried, overloaded, or fatalistic? The determinants of cancer uncertainty manage-
ment preferences. Health Commun. 2021;36(3):347—60. https://doi.org/10.1080/10410236.2019.1692489

Arora NK, Hesse BW, Rimer BK, Viswanath K, Clayman ML, Croyle RT. Frustrated and confused: the American public rates its cancer-related
information-seeking experiences. J Gen Intern Med. 2008;23(3):223-8. https://doi.org/10.1007/s11606-007-0406-y PMID: 17922166

Lai YK, Ye JF, Yan C, Zhao X. Linking internet health information seeking to psychological distress among Chinese adults with a family cancer his-
tory: the attenuating role of patient-clinician communication of internet searches. Patient Educ Couns. 2025;137:108799. https://doi.org/10.1016/j.
pec.2025.108799 PMID: 40318539

Gaysynsky A, Senft Everson N, Heley K, Chou W-YS. Perceptions of health misinformation on social media: cross-sectional survey study. JMIR
Infodemiology. 2024;4:e51127. https://doi.org/10.2196/51127 PMID: 38687591

Rains SA, Tukachinsky R. An examination of the relationships among uncertainty, appraisal, and information-seeking behavior proposed in uncer-
tainty management theory. Health Commun. 2015;30(4):339—49. https://doi.org/10.1080/10410236.2013.858285 PMID: 24905910

Wu QL, Street RL Jr. How communicative environments affect college students' mental health help-seeking during COVID-19: a cross-sectional
study. J AM Coll Health. 2025;73(1):380-89. https://doi.org/10.1080/07448481.2023.2224435 PMID: 37399517

Pietromonaco PR, Collins NL. Interpersonal mechanisms linking close relationships to health. Am Psychol. 2017;72(6):531-42. https://doi.
org/10.1037/amp0000129 PMID: 28880100

Yoo H, Shin DW, Jeong A, Kim SY, Yang H-K, Kim JS, et al. Perceived social support and its impact on depression and health-related quality of life:
a comparison between cancer patients and general population. Jpn J Clin Oncol. 2017;47(8):728-34. https://doi.org/10.1093/jjco/hyx064 PMID:
28531292

Kroenke K, Spitzer RL, Williams JBW. The Patient Health Questionnaire-2: validity of a two-item depression screener. Med Care.
2003;41(11):1284-92. https://doi.org/10.1097/01.MLR.0000093487.78664.3C PMID: 14583691

Levis B, Sun Y, He C, Wu Y, Krishnan A, Bhandari PM, et al. Accuracy of the PHQ-2 alone and in combination with the PHQ-9 for screening to
detect major depression: systematic review and meta-analysis. JAMA. 2020;323(22):2290-2300. https://doi.org/10.1001/jama.2020.6504 PMID:
32515813

Paige SR, Alpert JM, Bylund CL. Fatalistic cancer beliefs across generations and geographic classifications: examining the role of health informa-
tion seeking challenges and confidence. J Cancer Educ. 2021;36(1):3-9. https://doi.org/10.1007/s13187-020-01820-3 PMID: 32648238
Kobayashi LC, Smith SG. Cancer fatalism, literacy, and cancer information seeking in the American public. Health Educ Behav. 2016;43(4):461—
70. https://doi.org/10.1177/1090198115604616 PMID: 26377524

Brody DJ, Pratt LA, Hughes JP. Prevalence of depression among adults aged 20 and over: United States, 2013—2016. NCHS Data Brief;
2018,(303). Available from: https://www.cdc.gov/nchs/products/databriefs/db303.htm

Lorant V, Deliege D, Eaton W, Robert A, Philippot P, Ansseau M. Socioeconomic inequalities in depression: a meta-analysis. Am J Epidemiol.
2003;157(2):98—112. https://doi.org/10.1093/aje/kwf182 PMID: 12522017

Mojtabai R, Olfson M, Han B. National trends in the prevalence and treatment of depression in adolescents and young adults. Pediatrics.
2016;138(6):€20161878. https://doi.org/10.1542/peds.2016-1878 PMID: 27940701

Schlax J, Junger C, Beutel ME, Minzel T, Pfeiffer N, Wild P, et al. Income and education predict elevated depressive symptoms in the general pop-
ulation: results from the Gutenberg health study. BMC Public Health. 2019;19(1):430. https://doi.org/10.1186/s12889-019-6730-4 PMID: 31014301
Krakow M, Rising CJ, Trivedi N, Yoon DC, Vanderpool RC. Prevalence and correlates of family cancer history knowledge and communication
among US adults. Prev Chronic Dis. 2020;17:E146. https://doi.org/10.5888/pcd17.200257 PMID: 33211995

van Buuren S, Groothuis-Oudshoorn K. Mice: multivariate imputation by chained equations in R. J Stat Softw. 2011;45(3):1-67. https://doi.
0rg/10.18637/jss.v045.i03

PLOS One | https://doi.org/10.1371/journal.pone.0346262  April 2, 2026 10/ 11



https://doi.org/10.1016/j.heliyon.2024.e27617
http://www.ncbi.nlm.nih.gov/pubmed/38509900
https://doi.org/10.1002/pon.5596
http://www.ncbi.nlm.nih.gov/pubmed/33205560
https://doi.org/10.4103/2347-5625.182936
https://doi.org/10.1037/rev0000033
https://doi.org/10.1037/rev0000033
http://www.ncbi.nlm.nih.gov/pubmed/27337390
https://doi.org/10.1111/j.1460-2466.2001.tb02892.x
https://doi.org/10.1111/j.1468-2958.2002.tb00807.x
https://doi.org/10.1111/j.1468-2958.2002.tb00807.x
https://doi.org/10.1080/03637750009376495
https://doi.org/10.1177/1049732307305199
http://www.ncbi.nlm.nih.gov/pubmed/17928475
https://doi.org/10.1080/10410236.2019.1692489
https://doi.org/10.1007/s11606-007-0406-y
http://www.ncbi.nlm.nih.gov/pubmed/17922166
https://doi.org/10.1016/j.pec.2025.108799
https://doi.org/10.1016/j.pec.2025.108799
http://www.ncbi.nlm.nih.gov/pubmed/40318539
https://doi.org/10.2196/51127
http://www.ncbi.nlm.nih.gov/pubmed/38687591
https://doi.org/10.1080/10410236.2013.858285
http://www.ncbi.nlm.nih.gov/pubmed/24905910
https://doi.org/10.1080/07448481.2023.2224435
http://www.ncbi.nlm.nih.gov/pubmed/37399517
https://doi.org/10.1037/amp0000129
https://doi.org/10.1037/amp0000129
http://www.ncbi.nlm.nih.gov/pubmed/28880100
https://doi.org/10.1093/jjco/hyx064
http://www.ncbi.nlm.nih.gov/pubmed/28531292
https://doi.org/10.1097/01.MLR.0000093487.78664.3C
http://www.ncbi.nlm.nih.gov/pubmed/14583691
https://doi.org/10.1001/jama.2020.6504
http://www.ncbi.nlm.nih.gov/pubmed/32515813
https://doi.org/10.1007/s13187-020-01820-3
http://www.ncbi.nlm.nih.gov/pubmed/32648238
https://doi.org/10.1177/1090198115604616
http://www.ncbi.nlm.nih.gov/pubmed/26377524
https://www.cdc.gov/nchs/products/databriefs/db303.htm
https://doi.org/10.1093/aje/kwf182
http://www.ncbi.nlm.nih.gov/pubmed/12522017
https://doi.org/10.1542/peds.2016-1878
http://www.ncbi.nlm.nih.gov/pubmed/27940701
https://doi.org/10.1186/s12889-019-6730-4
http://www.ncbi.nlm.nih.gov/pubmed/31014301
https://doi.org/10.5888/pcd17.200257
http://www.ncbi.nlm.nih.gov/pubmed/33211995
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.18637/jss.v045.i03

PLO\S\% One

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Austin PC, White IR, Lee DS, van Buuren S. Missing data in clinical research: a tutorial on multiple imputation. Can J Cardiol. 2021;37(9):1322-31.
https://doi.org/10.1016/j.cjca.2020.11.010 PMID: 33276049

White IR, Royston P, Wood AM. Multiple imputation using chained equations: issues and guidance for practice. Stat Med. 2011;30(4):377-99.
https://doi.org/10.1002/sim.4067 PMID: 21225900

Rubin DB. Multiple imputation for nonresponse in surveys. New York: Wiley; 1987. https://dx.doi.org/10.1002/9780470316696

Bachem R, Tsur N, Levin Y, Abu-Raiya H, Maercker A. Negative affect, fatalism, and perceived institutional betrayal in times of the coronavirus

pandemic: a cross-cultural investigation of control beliefs. Front Psychiatry. 2020;11:589914. https://doi.org/10.3389/fpsyt.2020.589914 PMID:
33192739

Levin'Y, Bachem R, Palgi Y, Hyland P, Karatzias T, Shevlin M, et al. Fatalism and ICD-11 CPTSD and PTSD diagnoses: results from Nigeria, Kenya
& Ghana. Eur J Psychotraumatol. 2021;12(1):1988452. https://doi.org/10.1080/20008198.2021.1988452 PMID: 34777713

Shahid F, Beshai S, Del Rosario N. Fatalism and depressive symptoms: active and passive forms of fatalism differentially predict depression. J
Relig Health. 2020;59(6):3211-26. https://doi.org/10.1007/s10943-020-01024-5

Beck AT. The evolution of the cognitive model of depression and its neurobiological correlates. Am J Psychiatry. 2008;165(8):969—77. https://doi.
org/10.1176/appi.ajp.2008.08050721 PMID: 18628348

Rains SA, Tukachinsky R. Information seeking in uncertainty management theory: exposure to information about medical uncertainty and
information-processing orientation as predictors of uncertainty management success. J Health Commun. 2015;20(11):1275-86. https://doi.org/10.1
080/10810730.2015.1018641 PMID: 26132807

Nagler RH. Adverse outcomes associated with media exposure to contradictory nutrition messages. J Health Commun. 2014;19(1):24-40. https://
doi.org/10.1080/10810730.2013.798384 PMID: 24117281

Cohen S, Wills TA. Stress, social support, and the buffering hypothesis. Psychol Bull. 1985;98(2):310-57. https://doi.org/10.1037/0033-
2909.98.2.310 PMID: 3901065

Griffiths KM, Crisp DA, Barney L, Reid R. Seeking help for depression from family and friends: a qualitative analysis of perceived advantages and
disadvantages. BMC Psychiatry. 2011;11:196. https://doi.org/10.1186/1471-244X-11-196 PMID: 22171567

Kim W, Kreps GL, Shin C-N. The role of social support and social networks in health information-seeking behavior among Korean Americans: a
qualitative study. Int J Equity Health. 2015;14:40. https://doi.org/10.1186/s12939-015-0169-8 PMID: 25927546

Witte K, Allen M. A meta-analysis of fear appeals: implications for effective public health campaigns. Health Educ Behav. 2000;27(5):591-615.
https://doi.org/10.1177/109019810002700506 PMID: 11009129

Kreuter MW, Green MC, Cappella JN, Slater MD, Wise ME, Storey D, et al. Narrative communication in cancer prevention and control: a frame-
work to guide research and application. Ann Behav Med. 2007;33(3):221-35. https://doi.org/10.1007/BF02879904 PMID: 17600449

Davis TC, Williams MV, Marin E, Parker RM, Glass J. Health literacy and cancer communication. CA Cancer J Clin. 2002;52(3):134—-49. https://doi.
org/10.3322/canjclin.52.3.134

Holden CE, Wheelwright S, Harle A, Wagland R. The role of health literacy in cancer care: a mixed studies systematic review. PLoS One.
2021;16(11):e0259815. https://doi.org/10.1371/journal.pone.0259815 PMID: 34767562

Wu QL, Liao Y, Brannon GE. Two sides of trust: How cancer survivors’ communication with healthcare providers and on social media predicted
healthy behaviors during COVID-19. Patient Educ Couns. 2025;131:108553. https://doi.org/10.1016/j.pec.2024.108553

PLOS One | https://doi.org/10.1371/journal.pone.0346262  April 2, 2026 11/11



https://doi.org/10.1016/j.cjca.2020.11.010
http://www.ncbi.nlm.nih.gov/pubmed/33276049
https://doi.org/10.1002/sim.4067
http://www.ncbi.nlm.nih.gov/pubmed/21225900
https://dx.doi.org/10.1002/9780470316696
https://doi.org/10.3389/fpsyt.2020.589914
http://www.ncbi.nlm.nih.gov/pubmed/33192739
https://doi.org/10.1080/20008198.2021.1988452
http://www.ncbi.nlm.nih.gov/pubmed/34777713
https://doi.org/10.1007/s10943-020-01024-5
https://doi.org/10.1176/appi.ajp.2008.08050721
https://doi.org/10.1176/appi.ajp.2008.08050721
http://www.ncbi.nlm.nih.gov/pubmed/18628348
https://doi.org/10.1080/10810730.2015.1018641
https://doi.org/10.1080/10810730.2015.1018641
http://www.ncbi.nlm.nih.gov/pubmed/26132807
https://doi.org/10.1080/10810730.2013.798384
https://doi.org/10.1080/10810730.2013.798384
http://www.ncbi.nlm.nih.gov/pubmed/24117281
https://doi.org/10.1037/0033-2909.98.2.310
https://doi.org/10.1037/0033-2909.98.2.310
http://www.ncbi.nlm.nih.gov/pubmed/3901065
https://doi.org/10.1186/1471-244X-11-196
http://www.ncbi.nlm.nih.gov/pubmed/22171567
https://doi.org/10.1186/s12939-015-0169-8
http://www.ncbi.nlm.nih.gov/pubmed/25927546
https://doi.org/10.1177/109019810002700506
http://www.ncbi.nlm.nih.gov/pubmed/11009129
https://doi.org/10.1007/BF02879904
http://www.ncbi.nlm.nih.gov/pubmed/17600449
https://doi.org/10.3322/canjclin.52.3.134
https://doi.org/10.3322/canjclin.52.3.134
https://doi.org/10.1371/journal.pone.0259815
http://www.ncbi.nlm.nih.gov/pubmed/34767562
https://doi.org/10.1016/j.pec.2024.108553

