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Factors influencing the acceptability of alcohol
drinking for a patient with colorectal cancer

Camille Auriol@ *, Nicole Cantisano(, Patrick Raynal

Centre d’Etudes et de Recherches en Psychopathologie et Psychologie de la Santé, Université de Toulouse-
Jean Jaurés, Toulouse, France

* camille.auriol1 @univ-tlse2.fr

Abstract

Introduction

Colorectal cancer is the second deadliest cancer worldwide. One of the risk factors for the
development of this type of cancer is alcohol consumption. Patients with colorectal cancer
may be stigmatized regarding their cancer and regarding drinking behaviors they may
exhibit. This study aimed to analyze community persons’ and health professionals’ accept-
ability judgments regarding alcohol drinkers having colorectal cancer.

Method

This study relies on an experimental method enabling the identification of variables involved
in one’s judgment, based on the exhaustive combination of factors yielding several scenar-
ios rated by participants. Scenarios implemented factors possibly influencing participants’
perception of a woman character having colorectal cancer. Factors included her drinking
habits, post-diagnosis drinking behavior and type of diagnosis/prognosis. The participants
were community persons (N’ = 132) or health professionals (N" = 126). Data were analyzed
using a within-subject factorial ANOVA.

Results

In both samples, the "Post-diagnosis behavior" factor had large effect sizes, with drinking
cessation being more acceptable than other drinking behaviors. Another factor, "Drinking
habits", had significant influences on participants judgments, as higher drinking was consid-
ered less acceptable. A third factor, "Diagnosis" (polyps, early- or late-stage cancer), was
taken into account by participants when it interacted with "Drinking habits" and "Post-diag-
nosis behavior". Indeed, participants considered most acceptable to continue drinking in the
case of late-stage cancer, especially in the health professional sample where the acceptabil-
ity of continuing drinking was almost doubled when the character had advanced- rather than
early-cancer.
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Conclusion

The lesser the drinking behavior, the better the acceptability. However, advanced cancer
stage attenuated the poor acceptability of drinking in both samples, as participants’ attitudes
were more permissive when the patient had advanced cancer.

Introduction

Globally, colorectal cancer represents 1.8 million of new cancer cases every year [1]. This can-
cer is the third most commonly diagnosed, accounting for 11% of all cancer cases, and the sec-
ond most deadly [1]. It has been shown that alcohol is a risk factor for the development of
colorectal cancer [2-7] and that approximately 17% of colorectal cancers may be attributable
to people’s alcohol consumption [8].

Patients diagnosed with colorectal cancer, in addition to experiencing physical pain, may
undergo negative psychological consequences, such as depression and anxiety [9-12]. These
negative consequences may be even greater for patients who feel stigmatized and judged by
others [13-16]. Stigma can be defined as a discrediting attribute marking someone as different,
which can lead to a spoiled identity, i.e., the sense of being inferior, "defective", and socially
undesirable [17,18]. Stigma is engendered by others through the actions or judgment of the
person concerned, resulting in an impact on the stigmatized person’s dignity [19]. Stigma is
characterized by the exclusion, rejection, blame or devaluation that result from the experience,
perception or reasonable anticipation of an unfavorable social judgment on a person [20]. An
important component of stigma is social acceptability, which refers to the extent to which
something is deemed acceptable or tolerable [21].

Stigma can severely alter colorectal cancer patients” quality of life, especially their social and
emotional spheres [22]. For instance, the stigma attached to bowel cancer patients may be due
to beliefs about cancer causality, as studies have shown that, in community samples, there are
beliefs that this type of cancer is caused by alcohol consumption or an unhealthy diet. Another
belief is that colorectal cancer may result from anal intercourse [23-26]. Due to these causal
representations present among the general population, people living with colorectal cancer
may be confronted with reactions of disgust from others, thus increasing the feeling of per-
ceived stigmatization [24]. Furthermore, it was reported that negative judgments and per-
ceived stigma concerning colorectal cancer could instigate a delay in diagnosis, as patients
may fear being stigmatized [27-30].

Similarly to the stigma felt by colorectal cancer patients, people with high alcohol use have
been shown to be highly stigmatized [31,32]. As in the case of colorectal cancer, the perceived
stigma around alcohol use can result in depressive disorders [33] or reduce quality of life [34]
in individuals who drink. As with colorectal cancer, different studies have shown that judg-
ments and stigma about alcohol use constitute a barrier to seeking help and treatment for alco-
hol addiction [35-41].

Studies focusing on attitudes towards people who drink have shown that health profession-
als [42] and healthcare students [43] prefer not having to deal with patients with alcohol prob-
lems, or find such patients troublesome to manage [44].

Negative attitudes towards drinkers are also present among the general public, who, for
instance, expresses more social distance in comparison to other disorders (e.g., anorexia or
obsessive-compulsive disorder) [45]. It has also been shown that the level of alcohol consump-
tion influences public attitudes, given that a person diagnosed with an alcohol use disorder
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would be more stigmatized than casual drinkers [46]. A gender effect was also shown in the
stigma of drinkers, as attitudes appeared to be more negative when it comes to a woman con-
sumer [47].

Moreover, it has been shown that patients were more stigmatized when having cancer
considered to have been caused by preventable behaviors [48], which may be the case of
colorectal patients drinking alcohol. The fact that people with alcohol addiction tend to be
seen by others as responsible for their disorder supports this view [49]. Considering the neg-
ative influence of stigmatization of alcohol use and colorectal cancer highlighted in the
aforementioned studies, the reduction of stigmatization seems to be an important issue in
terms of healthcare for drinkers with colorectal cancer [50]. However, achieving this goal
would first require to identify factors influencing stigmatizing attitudes around drinking
among the general public and health professionals. As a first attempt to reach this objective,
this study aimed at analyzing how people judge acceptable, or not, the behaviors of a drinker
having colorectal cancer. This study’s methodology relies on Functional Measurement
(FM) which is based in the Functional Theory of Cognition (FTC), a theory with attempts
to apprehend how individuals process information when forming judgments [51,52]. The
method is based on an exhaustive combination of factors presented as realistic scenarios to
participants who are instructed to rate them on an acceptability scale. This study used sce-
narios depicting the drinking habits of a 60-year-old fictitious woman recently diagnosed
with colorectal cancer. A female character was chosen since women drinkers are most stig-
matized [47]. The scenarios were based on four "within subject factors" that potentially have
an impact on the perception of a person who drinks alcoholic beverages and who is diag-
nosed with colorectal cancer. Two factors were directly linked to drinking behaviors, i.e.,
the drinking habits (e.g., one drink per day or several drinks per day) and the drinking
behavior following the cancer diagnosis (e.g., to quit drinking, to think about quitting, or to
continues drinking). The first factor, i.e., the drinking habits, was chosen considering that a
former study focused on self-stigma showed there may be differences in stigmatization
between individuals who only occasionally use alcohol and those with an alcohol use disor-
der [46]. The second factor, i.e., the drinking behavior following cancer diagnosis, was
selected based on studies of stigmatizing attitudes regarding fictional patients with lung
cancer, as studies showed that patients who smoke were judged more negatively than those
who were non-smokers or who quit smoking at the time of diagnosis [53,54]. A third factor
was the type of cancer diagnosis and prognosis, as cancer stage has been linked to different
levels of psychological distress [55]. The fourth factor was physical activity or sedentary life-
style, considering that physical exercise showed significant benefits for patients having can-
cer [56] and was identified as a factor decreasing the risk of developing colorectal cancer
[2]. In addition, the choice of this factor was based on reports on stigmatizing attitudes that
showed that a sedentary lifestyle was a behavior that participants identified as avoidable and
as a risk factor for cancer [48,57]. The choice of these four factors was also justified by a
recent report focused on acceptability judgments regarding the behaviors of a fictional
smoker diagnosed with lung cancer. Indeed, this study showed that participants’ judgments
were influenced by four similar factors, including smoking habits, smoking behavior follow-
ing cancer diagnosis, cancer stage and prognosis, and physical activity [58]. We thus
assumed that an analogy exists between factors related to drinking in colorectal cancer and
those related to smoking in lung cancer, which further supported the choice of the four fac-
tors listed above.

The aim of this study was thus to determine the importance of each factor in individuals’
judgments regarding a fictitious character presenting both drinking habits and colorectal can-
cer. The study is based on two different samples: community persons and health professionals.
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Method
Transparency and openness promotion

In this article, we report how we determined our sample size, all manipulations, and all mea-
sures that were included in the study. There was no data exclusion. All the data and code from
this study are available and can be accessed at https://doi.org/10.5281/zenodo.7900049. Data
were analyzed using IBM SPSS Statistics version 26.

Participants

Community participants were recruited through advertisements on Instagram® and Face-
book®) lifestyle groups. Health professionals were recruited through advertisements on Linke-
dIn® or on Facebook® professional health caregiver groups. Participants who replied to the
announcements were contacted via private messaging on these social networks. If they agreed
to participate, they were included in the study by the first author (CA), a Ph.D. student and
certified psychologist who conducted all experiments and data gathering. All participants were
adults from all age groups and gender, living in France. Health professionals had different
occupations (i.e., nurses, paramedical professionals, medical doctor, caregivers, nurse assis-
tants, and health executives). Participants did not receive compensation for their participation
and their answers were anonymous. The sample size was determined using G*Power [59]. The
data were collected from October 2021 to May 2022.

Material

The experimental material was composed of 36 scenarios describing the alcoholic beverage
consumption habits of a 60-year-old fictitious woman recently diagnosed with colorectal can-
cer. The story also described her drinking behavior following diagnosis and her physical activ-
ity habits. The scenarios were constructed following standard procedures (FM; FT'C), implying
an orthogonal combination of the following four factors, [51,52]: 1- "Drinking habits" had two
levels: (1) 1 drink/day or (2) 5-6 drinks/day; 2- "Type of diagnosis/prognosis" had three levels:
(1) polyps that may not turn into cancer but require follow-up, (2) early-stage colorectal cancer
with life expectancy greater than several years, or (3) advanced colorectal cancer with life
expectancy no greater than several months; 3- "Post-diagnosis drinking behavior" had three
levels: (1) quits drinking, (2) thinks about quitting, or (3) continues drinking; 4- "Physical
activity" had two levels: (1) physical exercise or (2) sedentary lifestyle. The exhaustive combina-
tion of these factors (orthogonal crossing) resulted in the following factorial design: 2x3x 3 x
2 = 36 scenarios, covering all possible combinations of factors and levels.

An example of a scenario is the following (translated from French language): "Elisabeth is a
60-year-old woman, working as an office employee. Elisabeth enjoys physical exercise and,
during her free time, she attends a walking club twice a week. For the last 30 years, Elisabeth
has been having a daily consumption of 5-6 drinks of alcoholic beverages. She tried several
times to quit drinking, without success. For the past three weeks, she has been experiencing
abdominal pain with diarrhea and bleeding. She thus undertook a medical evaluation. The
medical results showed the presence of polyps. These lesions will require a follow-up, so that
they do not turn into colorectal cancer. She thus makes an appointment for a follow-up con-
sultation. A few weeks later, Elisabeth continues to drink. Likewise, she continues to spend her
leisure time as she did before."

Each scenario was printed on a separate sheet of paper. Below each story, the following
question was asked: "Taking into account all these elements, according to you, does Elisabeth
behave in an acceptable manner?". Underneath the question, an 11-point (non numerical)
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response scale was printed with the sole labels "Not at all acceptable” in the left end and
"Totally acceptable" in the right end. The experiment was pilot-tested with 20 volunteers,
including healthcare practitioners. Their opinions were asked regarding format, length, clarity
and credibility of the scenarios, which allowed to improve the material and procedure.

Procedure

The experiment took place in the university’s premises or at the participant’s workplace, depend-
ing on what was most convenient for the participant. The procedure consisted of two phases [51].
The first phase aimed at familiarizing the participants with the material. Nine scenarios randomly
chosen were presented to the participants. They were then asked to read each scenario and place
an X on the response scale to make their acceptability judgment. During this phase, participants
were allowed to compare their ratings and change their responses until they were satisfied with
their ratings. In the second phase (experimental phase), all 36 scenarios were given randomly to
participants who were again instructed to read each scenario and place an X on the response
scale. During this phase, they were no longer allowed to compare their responses nor ask ques-
tions to the experimenter. Participants worked individually, at their own pace.

Following completion of both tasks, participants were asked to answer questions collecting
sociodemographic data (age, sex, marital status, education level and occupational category)
and their own alcohol consumption using the brief AUDIT-C questionnaire [60].

Statistical methods

Data were screened for missing values and outliers due to plausible invalid entries of partici-
pant’s responses. Factorial analyses of variance (ANOVA) were conducted in order to analyze
participants’ responses to all 36 scenarios and according to the following within-subject design:
Drinking habits (1 vs. 5-6 drinks/day) x Diagnosis (polyps vs. early-stage cancer vs. advanced
cancer) x Post-diagnosis behavior (quit vs. think about quitting vs. continue drinking) x Physi-
cal activity (physical exercise vs. sedentary lifestyle). Tukey’s test was used as post-hoc. The anal-
ysis of interactions between factors was performed using factorial ANOVA followed by pairwise
comparison of means using paired t-tests. Differences were considered significant if p < 0.05.

Results
Participants’ characteristics and descriptive statistics

Participants were assigned either to the health professional or the community sample, depend-
ing whether or not they worked as health professionals. The community sample was composed
of 132 participants (Mean age = 35.45 years, SD = 15.60, range 18-85). The health professional
sample contained 126 participants (Mean age = 38.37 years, SD = 12.29, range 22-72). In both
samples, the majority of participants were female and lived in a couple (Table 1). In the health
professional sample, a majority of participants had a drinking level considered as non-prob-
lematic (AUDIT-C total score below 4). In the community sample, participants with a drink-
ing level considered as non-problematic represented nearly 47% of the whole sample.
Participants with heavy drinking/high dependence represented < 3% of health professionals
and < 8% of the community sample.

The mean acceptability judgment was 6.39 (SD = 1.94) in the community sample, and 7.10
(SD = 1.57) in health professionals: a t test (t = -3.22, p < 0.05) showed statistically significant
differences between these two means. In the community sample, women’s mean acceptability
judgements were 6.49 (SD = 1.91) and men’s were 6.22 (SD = 2.00), without any statistical dif-
ferences between these means (f = 0.75, p = 0.45). In health professionals, women’s and men’s
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Table 1. Characteristics of the two samples.

Community (N’ = 132) Health professionals (N = 126)
n % n %

Sex

Female 82 62.12 88 69.84

Male 50 37.88 37 29.37

Transgender - - 1 0.79
Marital status

Single 58 43.94 36 28.57

As a couple 74 56.06 90 71.42
Number of children

None 78 59.09 60 47.61

lor2 40 30.30 53 42.06

3 or more 14 10.61 13 10.31
Education

High school or less 43 32.58 18 14.29

Undergraduate degree 60 45.45 33 26.19

Graduate degree or above 29 21.97 75 59.52
Occupational category

Independent 4 3.03 Paramedical pro. & nurse 88 69.84

Employee, high 16 12.12 Medical doctor 17 13.49

Employee, intermediate 17 12.88 Caregiver & nurse assist. 12 9.52

Employee, low 24 18.18 Health executive 9 7.14

Retired 10 7.58

Unemployed 4 3.03

Student/Vocational training 57 43.18
AUDIT-C total score

0-3 62 46.97 75 59.52

4-7 60 45.45 48 38.10

8-12 10 7.58 3 2.38

https://doi.org/10.1371/journal.pone.0296409.t001

mean acceptability judgements were 7.08 (SD = 1.57) and 7.18 (SD = 1.57), respectively, with-
out any statistical differences between these means (t = 0.32, p = 0.75).

The effect of participants’ educational level on acceptability judgments was tested in the
community sample and the health professional sample. In the community sample, the accept-
ability judgments means for participants from the "High school or less", "Undergraduate
degree", "Graduate and above" categories were 6.37 (SD = 2.11), 6.39 (SD = 1.94) and 6.41
(SD = 1.72), respectively. An ANOVA showed there was no difference between means (F
[2,129] = 0.00; p = 1). In the health professional sample, the acceptability judgments means for
participants from the "High school or less", "Undergraduate degree", "Graduate and above" cat-
egories were 6.25 (SD = 0.31), 7.30 (SD = 1.41) and 7.21 (SD = 1.64), respectively. An ANOVA
and post hoc test showed that participants of the “High school or less” category had signifi-

cantly lower means than the other two groups (F[2,123] = 3.21; p = 0.04).

Factors’ single effects: "Post-diagnosis drinking behavior" and "Drinking
habits" most influential in acceptability judgements

A first round of results was obtained by considering factors ‘single effects. To determine which
factor was taken into account by participants, mean acceptability judgments were compared
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Table 2. Analysis of the two samples using factorial ANOVA performed with the indicated factor, either separately, or in 2-, 3- or 4-way interaction with other fac-

tors, as mentioned.

Single factor
Drinking habits (H)
Diagnosis (D)
Post-diagnosis behavior (B)
Physical activity (P)
Interactions between factors
HxD
HxB
HxP
DxB
DxP
BxP
HxDxB
HxDxP
HxBxP
DxBxP
HxDxBxP

*p < .05.
p<.01

sokok

p < .001.n2p = partial eta squared.

https://doi.org/10.1371/journal.pone.0296409.t002

Community (N’ = 132) Health pro. (N” = 126)
F ' F mp
114.99*** 0.47 115.41%** 0.48
3.12 0.02 17.48*** 0.12
349.75%** 0.73 294.01*** 0.70
72.85%** 0.36 39.59%** 0.24
6.03* 0.04 23.52%** 0.16
58.84*** 0.31 84.05%** 0.40
6.16" 0.04 7.54%* 0.06
24.98*** 0.16 60.5%** 0.33
2.86 0.02 0.31 < 0.01
3.00 0.02 6.03* 0.05
8.33** 0.06 23.03%** 0.16
0.81 < 0.01 0.67 < 0.01
4.21* 0.03 3.77 0.03
0.09 < 0.01 0.92 < 0.01
0.01 < 0.01 0.53 < 0.01

using a within-subject factorial ANOVA (Table 2, "Single factor" part). The ANOVA was fol-
lowed by post-hoc tests and the results were plotted, for improved readability (Fig 1).

Regarding the "Drinking habits" factor (Fig 1A), in the community sample, the character’s
behavior was judged more acceptable when she had one drink compared with 5-6 drinks
(M = 6.93 and 5.84, respectively; p < 0.001). In health professionals, Elisabeth’s behavior was
also considered more acceptable when she had one drink rather than 5-6 drinks (M = 7.57
and 6.63, respectively; p < 0.001). In both samples, the effect size (#* p) was in the medium
range (Table 2).

Considering the "Diagnosis" factor (Fig 1B), in the community sample, participants consid-
ered the character’s behavior with similar acceptability levels when scenarios depicted "Polyps",
"Early cancer" or "Advanced cancer" (M = 6.37, 6.22 and 6.56, respectively; p = 0.079). In the
health professional sample, participants considered less acceptable, with a small effect size, Eli-
sabeth’s behavior when the scenarios contained "Polyps" or "Early cancer" in comparison to
"Advanced cancer" (M = 6.97, 6.85 and 7.47, respectively; p < 0.001).

Regarding the "Post-diagnosis behavior" factor (Fig 1C), in community persons, the charac-
ter’s behavior was viewed as more acceptable when she "Quits drinking” compared with
“Thinking about quitting drinking”, and acceptability judgements were at their lowest level
when she "Continues drinking" (M = 8.39, 6.23 and 4.54, respectively; p < 0.001). Similar
results were obtained in health professionals (M = 8.93, 7.08 and 5.28, respectively; p < 0.001).
This factor had a large effect size in both samples.

Concerning the "Physical activity" factor (Fig 1D), in the community sample, participants
considered Elisabeth’s behavior more acceptable when scenarios depicted the character as
being physically active in comparison with a sedentary lifestyle (M = 6.73 and 6.05,
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Fig 1. A-D: Acceptability judgments by community persons (left half of figures) and health professionals (right half) with respect to the factor indicated on
the X axis (A: drinking habits, B: type of diagnosis, C: drinking behavior post-diagnosis, D: physical activity). The histograms represent mean =+ standard
error for each condition specified in the figure legend. Significance of differences between the indicated means was determined using factorial ANOVA and

post-hoc: ¥, p < .05 **, p < .01; ***, p < .001; ns, not significant.
https://doi.org/10.1371/journal.pone.0296409.9001

respectively; p < 0.001). Similar results were obtained in health professionals (M = 7.34 and

6.86, respectively; p < 0.001). This factor had a small effect size in both samples.

Altogether, these results showed that "Post-diagnosis drinking behavior" and "Drinking
habits" were the most influential factors for judgment, in both samples.

Factor interactions: "Continues drinking" is more unacceptable when

associated with advanced cancer

In order to examine how factors interacted in participants’ judgments, factorial ANOV As of 2-
, 3-, or 4-way interactions between factors were performed in each sample. The ANOVAs were
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significant for a majority of 2-way interactions (Table 2, "Interactions between factors" part).
In addition, a 3-way interaction (drinking Habits x Diagnosis x Behavior post-diagnosis, H x
D x B) was significant in both samples. To further analyze this 3-way interaction, the means of
interactions between these 3 factors were calculated, plotted then compared to each other
using paired t-tests.

The main outcome of this analysis was that, in both community sample (Fig 2A) and health
professional sample (Fig 2B), the condition "Continues drinking" was considered significantly
more acceptable when the scenarios depicted a character with "Advanced cancer", when com-
pared with "Polyps" or "Early cancer". This effect was observed whether the character had one
or 5-6 drinks daily, even though the reversal was more pronounced in the "5-6 drinks" modal-
ity. The effect size was medium in the community sample (Cohen’s d ranging from 0.34 to
0.36) and large in health professionals (Cohen’s d between 0.78 and 0.82), with an acceptability
rate almost doubled between "Early cancer” and "Advanced cancer” in the condition "Contin-
ues drinking 5-6 drinks". These results thus suggested that an advanced cancer stage, even
when interacting with other factors, significantly restores the acceptability of drinking in
health professionals, and, to a lower extent, in the general population.

Discussion

The stigmatization around alcohol consumption might generate stigma towards colorectal
cancer, representing an additional burden for patients. Reducing stigmatization around alco-
hol consumption may be thus important for colorectal cancer patients’ treatments [28,30] and
crucial in decreasing negative psychological effects [15,22,50]. However, identifying the factors
involved in stigmatizing attitudes remains necessary. This report describes the first systematic
study of factors influencing acceptability judgments regarding alcohol consumption in the
context of colorectal cancer, based on a experimental method enabling the identification of
variables involved in one’s judgment [51,52]. This study was performed using two different
samples, i.e., a community sample and a health professional sample.

Respective influence of factors when analyzed separately

A first level of analysis of the data was achieved by considering single factor effects using a fac-
torial ANOVA (Fig 1 and Table 2, "Single factor" part). This analysis was performed separately
in each sample. These results showed that, in health professionals, each of the four factors stud-
ied (i.e., "Drinking habits", "Diagnosis”, "Post-diagnosis behavior" and "Physical activity") was
taken into account in participants’ judgments, yet with important differences between factors.
In the community sample, this analysis showed that only three factors ("Drinking habits",
"Post-diagnosis behavior" and "Physical activity") were taken into account by participants
when making their judgments, the "Diagnosis” factor not being taken into account.

In both samples, the most influential factors were "Post-diagnosis behavior" and "Drinking
habits". Effectively, health professionals or community persons considered most acceptable the
character’s behavior when she was described as a person who quit drinking, while scenarios
describing her as a person thinking about quitting drinking were much less acceptable, and
those with a character who continued drinking had a very low acceptability rating. Similarly,
scenarios depicting a character with the lowest alcohol consumption, that is, one drink per
day, had higher acceptability levels, in comparison with those describing a character with high
alcohol consumption. These results are in line with a previous study showing that heavy drink-
ers are more stigmatized than people who drink less [46]. In addition, our study provides a
quantitative illustration concerning community persons’ [45] and health professionals’ [32]
acceptability judgments surrounding alcohol consumption.
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Regarding the "Physical activity" factor, in both samples, participants considered more
acceptable when scenarios described a character who engaged in physical activity than scenar-
ios describing a sedentary character. This probably reflects the fact that physical activity has
multiple benefits for patients having cancer [56] and that a sedentary lifestyle is a risk factor in
the development of colorectal cancers [2]. This result could also be corroborated with a study
showing that people made a link between physical activity and physical/mental well-being con-
cerning colorectal cancer [61].

As to the "Diagnosis” factor, only health professionals seemed to have taken into account
this factor in their judgments, as this sample found the character’s behavior more acceptable
when scenarios described her with a diagnosis of "Advanced cancer”, in comparison with "Pol-
yps" or "Early stage-cancer". In community sample, this factor had no influence on partici-
pants’ judgments, except when it was considered in combination with other factors, as
described below.

Combined influence of factors

A second level of analysis was achieved by performing factorial ANOVAs of 2-, 3-, or 4-way
interactions between factors (Fig 2 and Table 2, "Interaction between factors" part). Again, this
analysis was performed separately in each sample. Interestingly, through this analysis, the
"Diagnosis” factor was found, in both samples, to exert a significant effect when interacting
with "Drinking habits" and "Post-diagnosis behavior". Indeed, when the scenarios depicted a

", "Continues
drinking" was considered significantly more acceptable. This effect could be observed whether
the character drank 1/5-6 drinks daily and was particularly prominent in health professionals.
This suggested that the "Diagnosis/cancer stage" factor can significantly attenuate the poor

acceptability of drinking alcohol in health professionals and, to a lower extent, in community

character with "Advanced cancer", compared with "Early cancer" or "Polyps

persons. The reason for health professionals being more permissive than community persons
remains to be identified but an hypothetical explanation could be that healthcare workers may
be more aware than community persons of the fact that drinking cessation is most often a diffi-
cult challenge for a drinker [62]. Therefore, they probably consider that drinking cessation
could represent an additional struggle for a character already facing an advanced cancer
diagnosis.

Limitations

This study’s limitations include, firstly, the use of two moderate size convenience samples
comprised of community persons or health professionals living in France. Generalization of
the findings should thus be done with care. Secondly, the character described in the scenarios
was always a female. Therefore, whether gender had an influence on participants’ judgments
was not explored, as testing the gender effect (e.g., woman vs. man) would have introduced an
additional factor, requiring at least a doubling of the number of vignettes. Thirdly, the “drink-
ing habits” factor could have been more precise: for instance, we could have included the bev-
erage type (e.g., wine, beer or hard liquor), the precise amount of beverage and the alcohol
percentage in the beverage.

Clinical implications

Regarding clinical implications, this study illustrates with experimental data the acceptability
judgments towards colorectal cancer patients when drinking subsists. In terms of implications
for practice, these findings could allow to identify, as early as the time of diagnosis, the patients
who are most at risk of being stigmatized, in order to reduce the impact of stigma. Indeed,
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according to this study, the profile of the most stigmatized individuals would be those with
early-stage colorectal cancer, who drank heavily before diagnosis, and who continue drinking
after diagnosis.

Conclusion

In conclusion, this report describes the first systematic study, in a community sample and a
health professional sample, focusing on factors influencing acceptability judgments of drink-
ing in the context of colorectal cancer. The most influential factor was the character’s drinking
behavior following her diagnosis. However, participants’ attitudes towards drinking were
more permissive, particularly in the health professional sample, when the character had an
advanced rather than an early-stage cancer.

Acknowledgments

The authors are very grateful to participants for their time and effort and to Anaélle Preaubert
for her help in data collection. CA, NC and PR designed the study and analyzed the data. CA
collected the data. PR wrote the first version of the manuscript and NC and CA proofread it,
making comments and changes. All authors approved the final version.

Author Contributions

Conceptualization: Camille Auriol, Nicole Cantisano, Patrick Raynal.
Data curation: Camille Auriol, Patrick Raynal.

Formal analysis: Camille Auriol, Nicole Cantisano, Patrick Raynal.
Funding acquisition: Camille Auriol.

Investigation: Camille Auriol.

Methodology: Camille Auriol, Nicole Cantisano.

Supervision: Nicole Cantisano, Patrick Raynal.

Writing - original draft: Patrick Raynal.

Writing - review & editing: Camille Auriol, Nicole Cantisano.

References

1. Rawla P, Sunkara T, Barsouk A. Epidemiology of colorectal cancer: incidence, mortality, survival, and
risk factors. Gastroenterol Rev. 2019; 14: 89—103. https://doi.org/10.5114/pg.2018.81072 PMID:
31616522

2. Clinton SK, Giovannucci EL, Hursting SD. The World Cancer Research Fund/American Institute for
Cancer Research Third Expert Report on Diet, Nutrition, Physical Activity, and Cancer: Impact and
Future Directions. J Nutr. 2020; 150: 663—671. https://doi.org/10.1093/jn/nxz268 PMID: 31758189

3. ConnorJ. Alcohol consumption as a cause of cancer. Addiction. 2017; 112: 222—-228. https://doi.org/10.
1111/add.13477 PMID: 27442501

4. RehmJ, Soerjomataram I, Ferreira-Borges C, Shield KD. Does Alcohol Use Affect Cancer Risk? Curr
Nutr Rep. 2019; 8: 222—229. https://doi.org/10.1007/s13668-019-0267-0 PMID: 30895470

5. RehmJ, Shield KD. Alcohol Use and Cancer in the European Union. Eur Addict Res. 2021; 27: 1-8.
https://doi.org/10.1159/000507017 PMID: 32417845

6. Shield K, Manthey J, Rylett M, Probst C, Wettlaufer A, Parry CDH, et al. National, regional, and global
burdens of disease from 2000 to 2016 attributable to alcohol use: a comparative risk assessment study.
Lancet Public Health. 2020; 5: e51—e61. https://doi.org/10.1016/S2468-2667(19)30231-2 PMID:
31910980

PLOS ONE | https://doi.org/10.1371/journal.pone.0296409 December 28, 2023 12/15


https://doi.org/10.5114/pg.2018.81072
http://www.ncbi.nlm.nih.gov/pubmed/31616522
https://doi.org/10.1093/jn/nxz268
http://www.ncbi.nlm.nih.gov/pubmed/31758189
https://doi.org/10.1111/add.13477
https://doi.org/10.1111/add.13477
http://www.ncbi.nlm.nih.gov/pubmed/27442501
https://doi.org/10.1007/s13668-019-0267-0
http://www.ncbi.nlm.nih.gov/pubmed/30895470
https://doi.org/10.1159/000507017
http://www.ncbi.nlm.nih.gov/pubmed/32417845
https://doi.org/10.1016/S2468-2667%2819%2930231-2
http://www.ncbi.nlm.nih.gov/pubmed/31910980
https://doi.org/10.1371/journal.pone.0296409

PLOS ONE

Acceptability of alcohol drinking in colorectal cancer

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.
22,

23.

24,

25.

26.

27.

World Health Organization. Alcohol and cancer in the who European Region: an appeal for better pre-
vention. 2020.

Islami F, Goding Sauer A, Miller KD, Siegel RL, Fedewa SA, Jacobs EJ, et al. Proportion and number of
cancer cases and deaths attributable to potentially modifiable risk factors in the United States: Poten-
tially Preventable Cancers in US. CA Cancer J Clin. 2018; 68: 31-54. https://doi.org/10.3322/caac.
21440 PMID: 29160902

Esser P, Mehnert A, Johansen C, Hornemann B, Dietz A, Ernst J. Body image mediates the effect of
cancer-related stigmatization on depression: A new target for intervention. Psychooncology. 2018; 27:
193-198. https://doi.org/10.1002/pon.4494 PMID: 28685499

Mols F, Schoormans D, de Hingh I, Oerlemans S, Husson O. Symptoms of anxiety and depression
among colorectal cancer survivors from the population-based, longitudinal PROFILES Registry: Preva-
lence, predictors, and impact on quality of life: Anxiety/Depression in Colorectal Cancer. Cancer. 2018;
124: 2621-2628. https://doi.org/10.1002/cncr.31369 PMID: 29624635

Renna ME, Shrout MR, Madison AA, Alfano CM, Povoski SP, Lipari AM, et al. Depression and anxiety
in colorectal cancer patients: Ties to pain, fatigue, and inflammation. Psychooncology. 2022; 31: 1536—
1544. https://doi.org/10.1002/pon.5986 PMID: 35751505

Sun L-M, Liang J-A, Lin C-L, Sun S, Kao C-H. Risk of mood disorders in patients with colorectal cancer.
J Affect Disord. 2017; 218: 59-65. https://doi.org/10.1016/j.jad.2017.04.050 PMID: 28458117

Cho J, Choi E, Kim SY, Shin DW, Cho B-L, Kim C, et al. Association between cancer stigma and
depression among cancer survivors: a nationwide survey in Korea: Stigma and depression among can-
cer survivors. Psychooncology. 2013; 22: 2372-2378. https://doi.org/10.1002/pon.3302

MacDonald LD, Anderson HR. Stigma in patients with rectal cancer: a community study. J Epidemiol
Community Health. 1984; 38: 284—290. https://doi.org/10.1136/jech.38.4.284 PMID: 6512480

Phelan SM, Griffin JM, Jackson GL, Zafar SY, Hellerstedt W, Stahre M, et al. Stigma, perceived blame,
self-blame, and depressive symptoms in men with colorectal cancer: Stigma, self-blame and depres-
sion in men with colorectal cancer. Psychooncology. 2013; 22: 65—73. https://doi.org/10.1002/pon.2048
PMID: 21954081

Yoon S, Chua TB, Tan IB, Matchar D, Ong MEH, Tan E. Living with long-term consequences: Experi-
ence of follow-up care and support needs among Asian long-term colorectal cancer survivors. Psy-
chooncology. 2020; 29: 1557—-1563. https://doi.org/10.1002/pon.5452 PMID: 32596865

Goffman E. Stigma and social identity. Deviance & liberty. Routledge; 2018. pp. 24-31.

Webb LA, McDonnell KK, Adams SA, Davis RE, Felder TM. Exploring Stigma Among Lung Cancer Sur-
vivors: A Scoping Literature Review. Oncol Nurs Forum. 2019; 46: 402—418. https://doi.org/10.1188/19.
ONF.402-418 PMID: 31225843

Lépez-lbor JJ. The power of stigma. World Psychiatry Off J World Psychiatr Assoc WPA. 2002; 1: 23—
24. PMID: 16946811

Weiss MG, Ramakrishna J, Somma D. Health-related stigma: Rethinking concepts and interventions 1.
Psychol Health Med. 2006; 11: 277-287. https://doi.org/10.1080/13548500600595053 PMID:
17130065

Parette P, Scherer M. Assistive Technology Use and Stigma. Educ Train Dev Disabil. 2004; 39: 217-226.

Ernst J, Mehnert A, Dietz A, Hornemann B, Esser P. Perceived stigmatization and its impact on quality
of life—results from a large register-based study including breast, colon, prostate and lung cancer
patients. BMC Cancer. 2017; 17: 741. https://doi.org/10.1186/s12885-017-3742-2 PMID: 29121876

Du X, Wang D, Du H, Zou Q, Jin Y. The correlation between intimate relationship, self-disclosure, and
adaptability among colorectal cancer enterostomy patients. Medicine (Baltimore). 2021; 100: e25904.
https://doi.org/10.1097/MD.0000000000025904 PMID: 34106651

Lim CYS, Laidsaar-Powell RC, Young JM, Solomon M, Steffens D, Yeo D, et al. The long haul: Lived
experiences of survivors following different treatments for advanced colorectal cancer: A qualitative
study. Eur J Oncol Nurs. 2022; 58: 102123. https://doi.org/10.1016/j.ejon.2022.102123 PMID:
35429695

Wang C, Miller SM, Egleston BL, Hay JL, Weinberg DS. Beliefs about the causes of breast and colorec-
tal cancer among women in the general population. Cancer Causes Control. 2010; 21: 99-107. https://
doi.org/10.1007/s10552-009-9439-3 PMID: 19787437

Goldman RE, Diaz JA, Kim |. Perspectives of Colorectal Cancer Risk and Screening Among Domini-
cans and Puerto Ricans: Stigma and Misperceptions. Qual Health Res. 2009; 19: 1559-1568. https:/
doi.org/10.1177/1049732309349359 PMID: 19776255

Dobson C, Russell A, Brown S, Rubin G. The role of social context in symptom appraisal and help-seek-
ing among people with lung or colorectal symptoms: A qualitative interview study. Eur J Cancer Care
(Engl). 2018; 27: e12815. https://doi.org/10.1111/ecc.12815 PMID: 29419943

PLOS ONE | https://doi.org/10.1371/journal.pone.0296409 December 28, 2023 13/15


https://doi.org/10.3322/caac.21440
https://doi.org/10.3322/caac.21440
http://www.ncbi.nlm.nih.gov/pubmed/29160902
https://doi.org/10.1002/pon.4494
http://www.ncbi.nlm.nih.gov/pubmed/28685499
https://doi.org/10.1002/cncr.31369
http://www.ncbi.nlm.nih.gov/pubmed/29624635
https://doi.org/10.1002/pon.5986
http://www.ncbi.nlm.nih.gov/pubmed/35751505
https://doi.org/10.1016/j.jad.2017.04.050
http://www.ncbi.nlm.nih.gov/pubmed/28458117
https://doi.org/10.1002/pon.3302
https://doi.org/10.1136/jech.38.4.284
http://www.ncbi.nlm.nih.gov/pubmed/6512480
https://doi.org/10.1002/pon.2048
http://www.ncbi.nlm.nih.gov/pubmed/21954081
https://doi.org/10.1002/pon.5452
http://www.ncbi.nlm.nih.gov/pubmed/32596865
https://doi.org/10.1188/19.ONF.402-418
https://doi.org/10.1188/19.ONF.402-418
http://www.ncbi.nlm.nih.gov/pubmed/31225843
http://www.ncbi.nlm.nih.gov/pubmed/16946811
https://doi.org/10.1080/13548500600595053
http://www.ncbi.nlm.nih.gov/pubmed/17130065
https://doi.org/10.1186/s12885-017-3742-2
http://www.ncbi.nlm.nih.gov/pubmed/29121876
https://doi.org/10.1097/MD.0000000000025904
http://www.ncbi.nlm.nih.gov/pubmed/34106651
https://doi.org/10.1016/j.ejon.2022.102123
http://www.ncbi.nlm.nih.gov/pubmed/35429695
https://doi.org/10.1007/s10552-009-9439-3
https://doi.org/10.1007/s10552-009-9439-3
http://www.ncbi.nlm.nih.gov/pubmed/19787437
https://doi.org/10.1177/1049732309349359
https://doi.org/10.1177/1049732309349359
http://www.ncbi.nlm.nih.gov/pubmed/19776255
https://doi.org/10.1111/ecc.12815
http://www.ncbi.nlm.nih.gov/pubmed/29419943
https://doi.org/10.1371/journal.pone.0296409

PLOS ONE

Acceptability of alcohol drinking in colorectal cancer

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

Jin'Y, Zheng M-C, Yang X, Chen T-L, Zhang J-E. Patient delay to diagnosis and its predictors among
colorectal cancer patients: A cross-sectional study based on the Theory of Planned Behavior. Eur J
Oncol Nurs. 2022; 60: 102174. https://doi.org/10.1016/j.ejon.2022.102174 PMID: 35952459

Jung MY, Holt CL, Ng D, Sim HJ, Lu X, Le D, et al. The Chinese and Korean American immigrant expe-
rience: a mixed-methods examination of facilitators and barriers of colorectal cancer screening. Ethn
Health. 2018; 23: 847-866. https://doi.org/10.1080/13557858.2017.1296559 PMID: 28277021

Lansdorp-Vogelaar I, Meester R, Jonge L, Buron A, Haug U, Senore C. Risk-stratified strategies in pop-
ulation screening for colorectal cancer. Int J Cancer. 2022; 150: 397—405. https://doi.org/10.1002/ijc.
33784 PMID: 34460107

Belete H, Ali T, Mekonen T, Fekadu W, Belete T. Perceived stigma and associated factors among
adults with problematic substance use in Northwest Ethiopia. Psychol Res Behav Manag. 2021;Volume
14: 637-644. https://doi.org/10.2147/PRBM.S301251 PMID: 34093046

Fraser S, Moore D, Farrugia A, Edwards M, Madden A. Exclusion and hospitality: the subtle dynamics
of stigma in healthcare access for people emerging from alcohol and other drug treatment. Sociol Health
llin. 2020; 42: 1801-1820. https://doi.org/10.1111/1467-9566.13180 PMID: 33047857

Vilus B, Perich T. The relationship between rumination, depression and self-stigma in hazardous drink-
ers: an exploratory study. Discov Psychol. 2021; 1: 6. https://doi.org/10.1007/s44202-021-00006-2

Sarkar S, Balhara YPS, Kumar S, Saini V, Kamran A, Patil V, et al. Internalized stigma among patients
with substance use disorders at a tertiary care center in India. J Ethn Subst Abuse. 2019; 18: 345-358.
https://doi.org/10.1080/15332640.2017.1357158 PMID: 28898165

Hammarlund RA, Crapanzano KA, Luce L, Mulligan LA, Ward KM. Review of the effects of self-stigma
and perceived social stigma on the treatment-seeking decisions of individuals with drug- and alcohol-
use disorders. Subst Abuse Rehabil. 2018;Volume 9: 115-136. https://doi.org/10.2147/SAR.S183256
PMID: 30538599

May C, Sogaard Nielsen A, Bilberg R. Barriers to Treatment for Alcohol Dependence. J Drug Alcohol
Res. 2019; 8: 17. https://doi.org/10.4303/jdar/236083

Mellinger JL, Scott Winder G, DedJonckheere M, Fontana RJ, Volk ML, Lok ASF, et al. Misconceptions,
preferences and barriers to alcohol use disorder treatment in alcohol-related cirrhosis. J Subst Abuse
Treat. 2018; 91: 20-27. https://doi.org/10.1016/j.jsat.2018.05.003 PMID: 29910011

Naughton F, Alexandrou E, Dryden S, Bath J, Giles M. Understanding treatment delay among problem
drinkers: What inhibits and facilitates help-seeking? Drugs Educ Prev Policy. 2013; 20: 297-303.
https://doi.org/10.3109/09687637.2012.745121

Probst C, Manthey J, Martinez A, Rehm J. Alcohol use disorder severity and reported reasons not to
seek treatment: a cross-sectional study in European primary care practices. Subst Abuse Treat Prev
Policy. 2015; 10: 32. https://doi.org/10.1186/s13011-015-0028-z PMID: 26264215

Schuler MS, Puttaiah S, Mojtabai R, Crum RM. Perceived Barriers to Treatment for Alcohol Problems:
A Latent Class Analysis. Psychiatr Serv. 2015; 66: 1221-1228. https://doi.org/10.1176/appi.ps.
201400160 PMID: 26234326

Wallhed Finn S, Bakshi A-S, Andréasson S. Alcohol Consumption, Dependence, and Treatment Barri-
ers: Perceptions Among Nontreatment Seekers with Alcohol Dependence. Subst Use Misuse. 2014;
49: 762-769. https://doi.org/10.3109/10826084.2014.891616 PMID: 24601784

van Boekel LC, Brouwers EPM, van Weeghel J, Garretsen HFL. Stigma among health professionals
towards patients with substance use disorders and its consequences for healthcare delivery: System-
atic review. Drug Alcohol Depend. 2013; 131: 23-35. https://doi.org/10.1016/j.drugalcdep.2013.02.018
PMID: 23490450

James BO, Omoaregba JO, Okogbenin EO. Stigmatising attitudes towards persons with mental iliness:
a survey of medical students and interns from Southern Nigeria. Ment llin. 2012; 4: 32—34. hitps://doi.
org/10.4081/mi.2012.e8 PMID: 25478110

Soh KC, Lim WS, Cheang KM, Chan KL. Stigma towards alcohol use disorder: Comparing healthcare
workers with the general population. Gen Hosp Psychiatry. 2019; 58: 39—-44. https://doi.org/10.1016/j.
genhosppsych.2019.01.001 PMID: 30878697

Morgiéve M, N'Diaye K, Nguyen-Khac A, Mallet L, Briffault X. Crazy’App: A web survey on representa-
tions and attitudes toward mental disorders using video testimonies. L’Encéphale. 2019; 45: 290-296.
https://doi.org/10.1016/j.encep.2018.10.004 PMID: 30470498

Dschaak ZA, Juntunen CL. Stigma, substance use, and help-seeking attitudes among rural and urban
individuals. J Rural Ment Health. 2018; 42: 184—195. https://doi.org/10.1037/rmh0000097

Griffin SM, Karia FP, Zimmerman A, Minnig MCC, Swahn M, Makelarski J, et al. A Mixed-Methods
Study: Sex Differences in Experiences of Stigma Associated With Alcoholism and Alcohol Use

PLOS ONE | https://doi.org/10.1371/journal.pone.0296409 December 28, 2023 14/15


https://doi.org/10.1016/j.ejon.2022.102174
http://www.ncbi.nlm.nih.gov/pubmed/35952459
https://doi.org/10.1080/13557858.2017.1296559
http://www.ncbi.nlm.nih.gov/pubmed/28277021
https://doi.org/10.1002/ijc.33784
https://doi.org/10.1002/ijc.33784
http://www.ncbi.nlm.nih.gov/pubmed/34460107
https://doi.org/10.2147/PRBM.S301251
http://www.ncbi.nlm.nih.gov/pubmed/34093046
https://doi.org/10.1111/1467-9566.13180
http://www.ncbi.nlm.nih.gov/pubmed/33047857
https://doi.org/10.1007/s44202-021-00006-2
https://doi.org/10.1080/15332640.2017.1357158
http://www.ncbi.nlm.nih.gov/pubmed/28898165
https://doi.org/10.2147/SAR.S183256
http://www.ncbi.nlm.nih.gov/pubmed/30538599
https://doi.org/10.4303/jdar/236083
https://doi.org/10.1016/j.jsat.2018.05.003
http://www.ncbi.nlm.nih.gov/pubmed/29910011
https://doi.org/10.3109/09687637.2012.745121
https://doi.org/10.1186/s13011-015-0028-z
http://www.ncbi.nlm.nih.gov/pubmed/26264215
https://doi.org/10.1176/appi.ps.201400160
https://doi.org/10.1176/appi.ps.201400160
http://www.ncbi.nlm.nih.gov/pubmed/26234326
https://doi.org/10.3109/10826084.2014.891616
http://www.ncbi.nlm.nih.gov/pubmed/24601784
https://doi.org/10.1016/j.drugalcdep.2013.02.018
http://www.ncbi.nlm.nih.gov/pubmed/23490450
https://doi.org/10.4081/mi.2012.e8
https://doi.org/10.4081/mi.2012.e8
http://www.ncbi.nlm.nih.gov/pubmed/25478110
https://doi.org/10.1016/j.genhosppsych.2019.01.001
https://doi.org/10.1016/j.genhosppsych.2019.01.001
http://www.ncbi.nlm.nih.gov/pubmed/30878697
https://doi.org/10.1016/j.encep.2018.10.004
http://www.ncbi.nlm.nih.gov/pubmed/30470498
https://doi.org/10.1037/rmh0000097
https://doi.org/10.1371/journal.pone.0296409

PLOS ONE

Acceptability of alcohol drinking in colorectal cancer

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Disorders Among Injury Patients in Tanzania. Alcohol Clin Exp Res. 2020; 44: 1700—-1707. https://doi.
org/10.1111/acer.14402 PMID: 32583874

Lebel S, Devins GM. Stigma in cancer patients whose behavior may have contributed to their disease.
Future Oncol. 2008; 4: 717—-733. https://doi.org/10.2217/14796694.4.5.717 PMID: 18922128

Schomerus G, Lucht M, Holzinger A, Matschinger H, Carta MG, Angermeyer MC. The Stigma of Alco-
hol Dependence Compared with Other Mental Disorders: A Review of Population Studies. Alcohol Alco-
hol. 2011; 46: 105—112. https://doi.org/10.1093/alcalc/agg089 PMID: 21169612

Carrieri P, Barré T, Bureau M, Marcellin F, Mourad A. Stigma and care avoidance in people with
unhealthy alcohol use: A call for research and action. J Hepatol. 2022; 77: 1221-1222. https://doi.org/
10.1016/j.jhep.2022.06.005 PMID: 35714810

Anderson NH. A functional theory of cognition. Psychology Press; 2014. Available: https://doi.org/10.
4324/9781315805924.

Kpanake L, Tonguino TK, Sorum PC, Mullet E. Duty to provide care to Ebola patients: the perspectives
of Guinean lay people and healthcare providers. J Med Ethics. 2018; 44: 599. https://doi.org/10.1136/
medethics-2017-104479 PMID: 29784732

Diaz D, Quisenberry AJ, Fix BV, Sheffer CE, O’Connor RJ. Stigmatizing attitudes about lung cancer
among individuals who smoke cigarettes. Tob Induc Dis. 2022; 20: 38—38. https://doi.org/10.18332/tid/
146907 PMID: 35529324

Mosher CE, Danoff-Burg S. An Attributional Analysis of Gender and Cancer-Related Stigma. Sex
Roles. 2008; 59: 827-838. https://doi.org/10.1007/s11199-008-9487-2

Eichler M, Hechtner M, Wehler B, Buhl R, Stratmann J, Sebastian M, et al. Psychological distress in
lung cancer survivors at least 1 year after diagnosis—Results of a German multicenter cross-sectional
study. Psychooncology. 2018; 27: 2002—-2008. https://doi.org/10.1002/pon.4760 PMID: 29761591

Avancini A, Sartori G, Gkountakos A, Casali M, Trestini |, Tregnago D, et al. Physical Activity and Exer-
cise in Lung Cancer Care: Will Promises Be Fulfilled? The Oncologist. 2020; 25: e555-e569. https://doi.
org/10.1634/theoncologist.2019-0463 PMID: 32162811

Kaur L, Sharma S, Kaur A. Fatalism and stigma amongst cancer patients in south western Punjab. Envi-
ron Conserv J. 2021; 22: 375-386. https://doi.org/10.36953/ECJ.2021.22343

Auriol C, Cantisano N, Raynal P. Is smoking acceptable for lung cancer patient? Factors influencing the
stigmatization. Stigma Health. 2023 [cited 21 Jun 2023]. https://doi.org/10.1037/sah0000463

Faul F, Erdfelder E, Lang A-G, Buchner A. G*Power 3: A flexible statistical power analysis program for
the social, behavioral, and biomedical sciences. Behav Res Methods. 2007; 39: 175—191. https://doi.
org/10.3758/bf03193146 PMID: 17695343

Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA, for the Ambulatory Care Quality Improve-
ment Project (ACQUIP). The AUDIT Alcohol Consumption Questions (AUDIT-C): An Effective Brief
Screening Test for Problem Drinking. Arch Intern Med. 1998; 158: 1789—-1795. https://doi.org/10.1001/
archinte.158.16.1789 PMID: 9738608

Falzon C, Chalabaev A, Schuft L, Brizzi C, Ganga M, d’Arripe-Longueville F. Beliefs about Physical
Activity in Sedentary Cancer Patients: an In-depth Interview Study in France. Asian Pac J Cancer Prev.
2012; 13: 6033-6038. https://doi.org/10.7314/apjcp.2012.13.12.6033 PMID: 23464399

Carlson RW, Kumar NN, Wong-Mckinstry E, Ayyagari S, Puri N, Jackson FK, et al. Alcohol Withdrawal
Syndrome. Crit Care Clin. 2012; 28: 549-585. https://doi.org/10.1016/j.ccc.2012.07.004 PMID:
22998991

PLOS ONE | https://doi.org/10.1371/journal.pone.0296409 December 28, 2023 15/15


https://doi.org/10.1111/acer.14402
https://doi.org/10.1111/acer.14402
http://www.ncbi.nlm.nih.gov/pubmed/32583874
https://doi.org/10.2217/14796694.4.5.717
http://www.ncbi.nlm.nih.gov/pubmed/18922128
https://doi.org/10.1093/alcalc/agq089
http://www.ncbi.nlm.nih.gov/pubmed/21169612
https://doi.org/10.1016/j.jhep.2022.06.005
https://doi.org/10.1016/j.jhep.2022.06.005
http://www.ncbi.nlm.nih.gov/pubmed/35714810
https://doi.org/10.4324/9781315805924
https://doi.org/10.4324/9781315805924
https://doi.org/10.1136/medethics-2017-104479
https://doi.org/10.1136/medethics-2017-104479
http://www.ncbi.nlm.nih.gov/pubmed/29784732
https://doi.org/10.18332/tid/146907
https://doi.org/10.18332/tid/146907
http://www.ncbi.nlm.nih.gov/pubmed/35529324
https://doi.org/10.1007/s11199-008-9487-2
https://doi.org/10.1002/pon.4760
http://www.ncbi.nlm.nih.gov/pubmed/29761591
https://doi.org/10.1634/theoncologist.2019-0463
https://doi.org/10.1634/theoncologist.2019-0463
http://www.ncbi.nlm.nih.gov/pubmed/32162811
https://doi.org/10.36953/ECJ.2021.22343
https://doi.org/10.1037/sah0000463
https://doi.org/10.3758/bf03193146
https://doi.org/10.3758/bf03193146
http://www.ncbi.nlm.nih.gov/pubmed/17695343
https://doi.org/10.1001/archinte.158.16.1789
https://doi.org/10.1001/archinte.158.16.1789
http://www.ncbi.nlm.nih.gov/pubmed/9738608
https://doi.org/10.7314/apjcp.2012.13.12.6033
http://www.ncbi.nlm.nih.gov/pubmed/23464399
https://doi.org/10.1016/j.ccc.2012.07.004
http://www.ncbi.nlm.nih.gov/pubmed/22998991
https://doi.org/10.1371/journal.pone.0296409

