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ABSTRACT
Objective: This study aims to assess temporal trends in the inclusion of mental health (MH)-related terminology in 
skin cancer (SC) clinical trials as a proxy for research interest, and to evaluate whether the COVID-19 pandemic 
influenced the appearance of such terms. 
Methods: This retrospective descriptive analysis extracted 6,063 SC clinical trials from the U.S. National Library of 
Medicine’s ClinicalTrials.gov database, dating back to 1976. The annual count and frequency of the terms “anxiety”, 
“stress”, “distress”, and “depression” were tabulated using a Python program. 
Results: The year of study initiation was significantly positively associated with the appearance of these MH terms, 
while the COVID-19 pandemic had no significant impact. The analysis was limited to terminology on ClinicalTrials.
gov and may not fully capture the extent of MH considerations in study design or outcomes. 
Conclusion: These findings suggest a small, yet growing, emphasis on MH in SC clinical trials.

RÉSUMÉ
Objectif : Cette étude vise à évaluer les tendances temporelles concernant l’inclusion de termes liés à la santé 
mentale (SM) dans les essais cliniques sur le cancer de la peau (CP), en tant qu’indicateur de l’intérêt de la 
recherche, et à déterminer si la pandémie de COVID-19 a influencé l’apparition de ces termes. 
Méthodes : Cette analyse descriptive rétrospective a extrait 6,063 essais cliniques sur le CP de la base de données 
ClinicalTrials.gov de la Bibliothèque nationale de médecine des États-Unis, remontant jusqu’à 1976. Le nombre 
annuel et la fréquence des termes « anxiety », « stress », « distress » et « depression » ont été tabulés à l’aide d’un 
programme Python. 
Résultats : L’année de lancement de l’étude était significativement et positivement associée à l’apparition de ces 
termes liés à la SM, tandis que la pandémie de COVID-19 n’a pas eu d’impact significatif. L’analyse était limitée à 
la terminologie présente sur ClinicalTrials.gov et pourrait ne pas refléter pleinement l’ampleur des considérations 
accordées à la SM dans la conception des études ou leurs résultats. 
Conclusion : Ces résultats suggèrent une importance modeste, mais croissante, sur la SM dans les essais 
cliniques sur le CP.

Temporal Trends in Mental Health Terminology in 
Skin Cancer Clinical Trials from the 
ClinicalTrials.gov Database

Correspondence:
Maya Morcos;
mmorc041@uottawa.ca

1 Faculty of Medicine, University of 
Ottawa, Ottawa, ON, Canada
2 Faculty of Applied Science and 
Engineering, University of Toronto,  
Toronto, ON, Canada
3 Department of Psychiatry, Faculty 
of Medicine, University of Ottawa, 
Ottawa, ON, Canada
4 Mental Health Department, 
Queensway Carleton Hospital, 
Nepean, ON, Canada

DOI: https://doi.org/10.18192/
UOJM.V16i1.7898

Keywords: Anxiety, Depression, 
Stress, Distress, Mental Health, 
Skin Neoplasms, Oncology, Clinical 
Trials

mailto:mmorc041%40uottawa.ca?subject=
https://doi.org/10.18192/UOJM.V16i1.7898
https://doi.org/10.18192/UOJM.V16i1.7898


UOJM | www.uojm.caAhead of Print#

RESEARCH

Rationale and Objectives 
Over the past few decades, particularly since 2010, 
research on MH has steadily increased.15 Whether this trend 
is reflected in the context of SC research remains unclear. 
The objective of this study is to capture the frequency of 
MH terms in SC clinical trial summaries over time as a 
proxy measure for research interest. From our review of the 
literature, this study is the first to examine MH in SC clinical 
trials as a metric for research interest in mental illness. 
Previous research explored a similar methodology in 
Alzheimer’s disease.16 This was subsequently reproduced 
in two studies concerning erectile dysfunction and multiple 
sclerosis.17,18 SC was a natural avenue to further explore 
our extraction program due to its strong association with 
MH.7,8

Golrokhian-Sani et al.’s pilot study found an increase in 
MH terminology over time and following the COVID-19 
pandemic.16 We therefore hypothesize a similar trend: an 
increase in the frequency of MH terminology in SC clinical 
trials over time.

METHODS

Study Design
In January 2024, all clinical trials associated with the 
keyword “Skin Cancer” and with a start date between 1976 
and 2023 were extracted from the U.S. National Library 
of Medicine’s ClinicalTrials.gov database (Supplemental 
Figure 1). ClinicalTrials.gov was chosen for its international 
scope and extensive records, which would strengthen the 
generalizability of this study. No patient medical files were 
accessed; therefore, no consent was required. Extracted 
data included the National Clinical Trial number, start 
date, and a JavaScript Object Notation file with more 
detailed information about each study. Only trials with a 
“completed” status were included.

We adapted a Python program from the Golrokhian-Sani 
et al. paper to process each trial’s brief description.16 The 
brief description represents a concise summary of the 
work, so if an MH condition was truly assessed in a trial, it 
would likely be mentioned there. It was chosen based on 
the Python code adapted from the pilot study. This Python 
program filtered the descriptions by splitting the text into 
a list of words and replacing instances of punctuation, 
dashes, numbers, and apostrophes with whitespace. 

INTRODUCTION
Background
Skin cancer (SC) is an overarching term that encompasses 
all forms of cancer of the skin including basal cell carcinoma, 
squamous cell carcinoma, and melanoma.1 SC remains the 
most commonly diagnosed cancer worldwide, with over 1.5 
million new cases in 2022.2,3 This underscores the growing 
need for a comprehensive understanding of all aspects 
of this disease, including the mental toll it takes on those 
affected.

Mental health (MH) conditions, such as depression, 
anxiety, stress, and distress, have been associated with 
SC.4–8 A cross-sectional study examining the association 
between MH conditions and SC found that individuals with 
MH disorders had significantly greater odds of developing 
SC.8 Furthermore, although discussions about social and 
emotional needs are associated with a 55% reduction in the 
odds of depressive symptoms, only 33.6% of SC survivors 
are estimated to have had such conversations.9 

The terms “anxiety”, “stress”, “distress”, and “depression” 
have been particularly associated with SC in the literature. 
For “distress”, one study found that 19% of non-melanoma 
SC patients experience significant psychological 
distress, with those who coped by avoidance being more 
susceptible.10 Psychological distress has been shown to 
reduce treatment adherence, delay medical help-seeking, 
and lower engagement in post-treatment preventative 
behaviors and SC screening.4,8 More aggressive SCs like 
melanoma may be particularly psychologically impactful, 
likely due to the life-threatening nature of the disease.5 For 
“stress”, cancer treatment can be extensive, drastically 
altering one’s life and causing profound stress and 
uncertainty.11 For “depression”, over 10% of all cancer 
patients are depressed, likely due to the considerable 
psychological and emotional burden inherent in such 
a diagnosis.12 Kungwengwe et al. found that 18.4% of 
cutaneous malignant melanoma patients experience 
depression, with peak incidence during treatment.13 
“Anxiety” has also been linked to SC, demonstrating a 
prevalence of 30.6% in SC patients.13 Advanced-stage 
melanoma patients were also found to score higher on 
the phobic anxiety scale than those in the initial stages, 
demonstrating a correlation between MH symptoms and 
SC severity.14 
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separately for each term. Binary logistic regressions were 
also conducted to assess the impact of the COVID-19 
pandemic on the presence of MH terms. The year 2020 
was used as a cutoff: studies from 2016-2019 were coded 
as “pre-COVID” and studies from 2020-2023 were coded 
as “post-COVID”. Studies prior to 2016 were excluded 
to minimize the confounding effects of increasing public 
awareness of MH over time. A multicollinearity analysis 
was performed to assess potential interactions among the 
MH term mentions, the trial start year, and whether the 
study was conducted during the COVID-19 period. This 
was conducted to ensure that the relationship between 
MH term mentions and the COVID-19 period was not 
mediated by MH term mentions over time (i.e., trial start 
year). Analyses were two-sided, and p-values < 0.05 
were considered statistically significant. The regression 
coefficient (B) was used to assess the strength of the 
association.

RESULTS
A total of 6,063 studies were included. The overall volume 
of studies increased over time (Figure 1). However, a 
noticeable decrease in the number of completed studies 
was observed beginning in 2020.

Results of the logistic regression for the association 
between study start year and the mention of MH terms 
in a given year are presented in Table 1. A statistically 

Apostrophes followed by an “s” (i.e., ‘s) at the end of any 
word were removed. All text was converted to lowercase. 
Other than the aforementioned modifications, the program 
only extracted exact matches. It did not account for 
plural terms or related variations. For instance, if a paper 
mentioned the term “stressors” instead of “stress”, it 
would not be counted as an MH term.

Outcome
The Python program counted the frequency of four MH-
related terms associated with SC: “depression”, “anxiety”, 
“distress”, and “stress”.4,5,7,8  Although other MH-related 
terms appear in the literature, these four are among the 
most consistently associated with SC. In this study, the 
frequency of these terms in the brief descriptions serves 
as a proxy for research interest. Frequency was defined 
as the number of trials in which an MH term appeared in 
the brief description section. A term was counted once 
per study, regardless of how many times it appears (i.e., 
binary yes/no). 

Statistical Analysis
Binary logistic regression analyses were conducted in 
SPSS 29.0.2.0 to assess the relationship between the year 
of start date and the MH term mentioned in SC registered 
trials.19 The dependent variable was a categorical (yes/
no) value to indicate whether a registered trial in a given 
year mentioned an MH term, with the independent variable 
being the trial start year.  Analyses were conducted 

Figure 1. Volume of completed studies over time. The x-axis indicates the trial start year and the y-axis indicates 
the number of completed studies within a given trial start year.

https://www.zotero.org/google-docs/?QqbSFr
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MH terminology (Table 1) suggest an increased 
acknowledgment of MH in SC clinical trials. Mentions of 
“depression”, “anxiety”, “stress”, and “distress” have all 
significantly increased over time. Despite MH terminology 
presence acting only as a proxy for true research interest, 
this trend may reflect a growing awareness of MH, fueled 
by greater understanding and visibility of MH conditions.  
There have been measurable improvements in MH literacy 
over time, with the public more open to psychotherapy and 
pharmacological treatments for MH disorders, potentially 
leading to similar trends in research.20,21 Another study 
reported a modest rise in psychological distress and a more 
substantial increase in treatment-seeking over the past two 
decades.22 Regardless of which factor predominates, they 
ultimately suggest that MH is receiving greater attention in 
the clinical and research spheres. Despite the increase in 
MH terminology in SC research, the magnitude of these 
associations over time remains small (Table 1). This 
suggests that while MH may be gaining visibility, it may not 
yet be a primary focus in the majority of SC clinical trials. 
This is particularly interesting, given the documented impact 

significant positive association was observed between the 
study start year and the presence of each of the four MH 
terms: “depression,” “anxiety,” “stress,” and “distress.” 
However, the magnitude of these relationships, as 
indicated by B, was small (i.e. <0.2). 

No significant association was found between the 
COVID-19 period and the presence of MH terms (Table 
2). The multicollinearity analysis variance inflation factors 
were one for all four MH terms, indicating no collinearity.

Figure 2 and Table 3 illustrate the trajectory of the 
proportion of studies mentioning MH terms over time 
based on data from 1976 to 2023 (Maximum probability = 
1). The data fit exponential models, with R2 = 1 for all MH 
terms.

	
DISCUSSION
The results of the binary logistic regression analysis 
between the study start year and the presence of 

MH term ß Standard 
Error 

P-value Exp(ß) Lower 95% CI 
for Exp(ß) 

Upper 95% CI for 
Exp(ß) 

Log 
likelihood 

Wald 
score 

Depression .107 .020 <.001 1.113 1.071 1.156 -450.90 29.901 
Anxiety .145 .018 <.001 1.156 1.115 1.198 -558.28 62.497 
Stress .046 .015 .002 1.047 1.017 1.078 -603.76 9.782 
Distress .075 .016 <.001 1.078 1.044 1.112 -558.13 21.382 
MH: Mental health 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

MH term ß Standard 
Error 

P-value Exp(ß) Lower 95% CI for 
Exp(ß) 

Upper 95% CI for 
Exp(ß) 

Log 
likelihood 

Wald 
score 

Depression .100 .324 .757 1.106 .586 2.086 -963.24 0.261 
Anxiety .466 .250 .062 1.594 .977 2.602 -961.615 5.597 
Stress -.533 .396 .178 .587 .270 1.274 -962.28 0.096 
Distress -.421 .343 .219 .656 .335 1.284 -962.47 4.138 
MH: Mental health 

 

 

 

 

  

 

MH term Mathematical trajectory Predicted probability of MH term mention in 
2040 (%) 

Distress y = 1E-66*e^(0.0735*x) 0.131 (13.1) 
Stress y = 8E-42*e^(0.0451*x) 0.072 (7.2) 
Anxiety y = 3E-127*e^(0.1427*x) 0.801 (80.1) 
Depression y = 1E-94*e^(0.1054*x) 0.240 (24.0) 
MH: Mental health, y: predicted probability of MH mention, x: year 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Binary logistic regression analysis of the association between start year and mention of MH terms 
(n=6,063).

Table 2. Binary logistic regression analysis of the impact of COVID-19 on MH terms, 2016-2023 (n=1,630).

Table 3. Trajectory of MH term mentions over time.
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logistics of conducting clinical trials during the pandemic 
may explain this finding. Studies faced numerous 
challenges, including personnel shortages, difficulties 
with follow-up, and limited access to medical facilities.26,27 
Isolation protocols and financial constraints likely made 
recruitment difficult. With healthcare budgets stretched 
thin, studies investigating both SC and MH may have 
been deprioritized.28 Additionally, because clinical trials 
require significant time to plan and implement, many 
studies launched or completed after 2020 may still reflect 
pre-pandemic priorities. This may have led to a significant 
interpretive limitation, considering the post-COVID era may 
have been comparatively underrepresented. As Morris et 
al. note, it often takes years for research practices to adapt 
to new developments.29 Notably, studies prior to 2016 were 
excluded from this analysis, reducing the effect of this 
limitation.

of SC on MH and quality of life in affected individuals.10,12 
Failing to address MH psychological symptoms in SC 
populations may contribute to suboptimal therapeutic 
outcomes.23,24 

We also conducted an analysis to project the prevalence 
of MH terms mentioned in SC trials over time (Figure 2, 
Table 3). With this fixed model, all four terms are expected 
to increase, with “anxiety” showing the steepest projected 
growth. However, these projections likely overestimate 
future trends, as they are based on recent exponential 
growth that may naturally plateau over time and do not 
account for shifting clinical priorities. These projections 
should thus be interpreted cautiously.
There was no significant change in the mention of MH 
terminology in SC research before and after the onset of 
the COVID-19 pandemic (Table 2), despite its widespread 
impact on MH globally.25 Several factors related to the 

Figure 2. Predicted probabilities of MH term mentions over time. The x-axis indicates the trial start year and the 
y-axis indicates the probability of an MH mention with maximum probability = 1. Trajectories were modelled 
exponentially with R2 = 1 for all MH terms. The model for (A) “depression” was y = 1E-94*e^(0.1054*x). The model 
for (B) “anxiety” was y = 3E-127*e^(0.1427*x). The model for (C) “stress” was y = 8E-42*e^(0.0451*x). The model 
for (D) “distress” was y = 1E-66*e^(0.0735*x).  

https://www.zotero.org/google-docs/?a2wQdO
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Implications
MH is an essential element of holistic management, 
and its growing presence in SC research is a promising 
sign. However, this paper highlights the need to further 
incorporate MH into SC research. Future clinical trials 
should include MH screening tools, research should be 
conducted to guide clinicians toward more integrated 
models of care, and routine psychological screening may 
allow for earlier identification of MH concerns. Preventive 
approaches, such as facilitating appropriate referrals, can 
enhance patient quality of life and treatment outcomes.24,30

Limitations
There are limitations inherent to this study. We did not 
extract the context in which MH terms were used; instead, 
we treated any appearance of a term as an indication that 
researchers intended to address that MH condition. As 
such, term frequency does not necessarily reflect the depth 
or quality of discussion. On the other hand, the absence 
of MH terms may not necessarily indicate the absence of 
its assessment through other methods (e.g., psychological 
assessments, quality-of-life questionnaires, patient-
reported measures). Thus, future studies should aim to 
capture contextual information, such as whether MH terms 
appear in the objective statement or experimental protocol, 
to better assess research focus.18 Additionally, we only 
extracted terms from the brief description section of each 
clinical trial. If an MH term appeared elsewhere, it would 
not have been captured in our analysis. Expanding this 
methodology to include additional sections may allow for a 
more comprehensive understanding of MH representation. 
In the same vein, the selection of the MH terms may have 
produced different representations of research interest: 
depression, for example, is a long-studied topic, with many 
articles reporting a continuous increase in its prevalence.31,32 
It may have also artificially led to a reduced number of 
MH term appearances, as oncology often measures MH 
through broader frameworks (e.g., quality of life). Finally, 
the Python program used only extracted exact key term 
matches, potentially leading to an underrepresentation of 
MH conditions. To help mitigate this, the program deleted 
any punctuation, dashes, numbers, and apostrophes.

CONCLUSION
In this study, we analyzed the presence of MH terms 
(“depression”, “anxiety”, “stress”, and “distress”) in SC 
clinical trial summaries. A statistically significant association 

was found between the study start year and the mention of 
each MH term, suggesting a small yet growing recognition 
of MH in SC research. No significant change was observed 
based on COVID-19 status. Future studies that extract the 
full context of MH terms may help identify more specific 
trends.
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