
Original Paper

Association of Skin Cancer With Clinical Depression and
Poor Mental Health Days: Cross-Sectional Analysis

Riona Ray1; Mytien Nguyen2, MS, PhD
1Marvin Ridge High School, Waxhaw, NC, United States
2Yale School of Medicine, New Haven, CT, United States

Corresponding Author:
Riona Ray
Marvin Ridge High School
7117 Stonehaven Drive
Waxhaw, NC 28173
United States
Phone: +1 402-871-2550
Email: rionaray21@gmail.com

Abstract
Background: Mental health is becoming increasingly recognized as an important part of overall health, especially for patients
with cancer. However, the relationship between nonmelanoma skin cancer and mental health has not been widely studied.
Objective: The aim of this study was to examine the association between nonmelanoma skin cancer diagnosis and 2 key
mental health outcomes (ie, clinical depression and the number of poor mental health days).
Methods: This study used the 2023 Behavioral Risk Factor Surveillance System, a nationally representative survey of adults
in the United States, which included 312,317 participants. Nonmelanoma skin cancer diagnosis, depression, and self-reported
mental health days were analyzed. Logistic regression was used to evaluate the association between nonmelanoma skin cancer
and depression, whereas Poisson regression was used to model the number of poor mental health days, adjusting for age, sex,
race and ethnicity, education, BMI, income, and major comorbid conditions (other cancers, heart disease, lung disease, and
kidney disease).
Results: Individuals with nonmelanoma skin cancer (5086/26,552, 19.15%) reported a lower overall rate of depression
compared to those without nonmelanoma skin cancer (61,438/285,765, 21.50%; P<.001) but reported more poor mental health
days on average (4.54, SD 8.37 d vs 3.20, SD 7.37 d; P<.001). After adjustment, nonmelanoma skin cancer diagnosis was not
significantly associated with depression (adjusted odds ratio 1.01, 95% CI 0.98‐1.05) and was associated with a slightly lower
number of poor mental health days (adjusted rate ratio 0.94, 95% CI 0.91‐0.97).
Conclusions: Adults with nonmelanoma skin cancer experienced a meaningful mental health burden, and unadjusted analyses
suggested greater day-to-day distress than among adults without nonmelanoma skin cancer. However, these differences were
reduced and no longer significant for depression after adjusting for sociodemographic factors and comorbid chronic illnesses.
These findings support the need for mental health screenings and support services in dermatologic and oncologic care.
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Introduction
Background
In recent years, public health conversations have continued to
emphasize the importance of mental health. Mental health is
increasingly viewed not as a stand-alone issue, but as a factor
that deeply interacts with physical illness, such as cancer [1].

While nonmelanoma skin cancer has obvious physi-
cal consequences, it poses serious complications regard-
ing mental health. This aspect has not received sufficient
attention in the health care field [2]. Dermatologists and
oncologists are facing a dramatic rise in cases of nonmela-
noma skin cancer, with melanoma rates doubling over the
past two decades [3]. Nonmelanoma skin cancer is one of
the most diagnosed malignancies in the world today, with
rates for both melanoma and nonmelanoma types on the rise
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[3]. The relationship between mental state and nonmelanoma
skin cancer is a complex feat. While the stress of diagnosis
and treatment can create or worsen mental health conditions
[4,5], existing mental health conditions can also increase the
chances of developing nonmelanoma skin cancer through
behavioral, immunological, and systemic mechanisms [6].
Recent evidence shows that approximately 30% of patients
with melanoma experience anxiety, and nearly 20% experi-
ence depression. The highest risk has been observed among
women and young adults [7]. Other studies have confirmed
similar trends, showing that psychological distress and the
fear of recurrence remain substantial even in patients with
early-stage melanoma.

Research conducted recently has started to uncover the
complex relationships between mental health and nonme-
lanoma skin cancer. A 2016 cross-sectional study using
Behavioral Risk Factor Surveillance System data found that
individuals who had frequent poor mental health days had
a significantly higher chance of being diagnosed with the
disease of nonmelanoma skin cancer [8].

These data were confirmed even after using the multi-
variate logistic regression analyses. These analyses suggest
a possible link between poor mental health and keratino-
cyte carcinoma. This could be possible through factors
such as dysregulated immune responses [9]. Other studies
have shown similar results, mostly highlighting a high dose
of psychological distress among patients with cancer [5,
8]. Additionally, approximately one-third of patients with
melanoma skin cancer require professional mental health care
but are not receiving that treatment [1,2].

Further literature reviews on neuroendocrine-immune
interactions support the biological plausibility of this
connection. Chronic mental distress is a well-known
contributor to the disruption of skin immunity, wound
healing, and active inflammatory mediators, which can
all contribute to the progression of cancer [6]. Addition-
ally, factors including hostility and depression have been
connected to melanoma and its treatment outcomes [4]. There
is an extremely minimal amount of information regarding
the demographic or socioeconomic factors that shape the
outcomes of mental health across nonmelanoma skin cancer
subtypes [3,10].

This study aimed to address these gaps in knowledge
by analyzing the association between mental health disor-
ders and the rate of nonmelanoma skin cancer diagnosis by
using the information provided by the Behavioral Risk Factor
Surveillance System (BRFSS). Focusing on nonmelanoma
skin cancers, assessing the link between nonmelanoma skin
cancer and mental health status by sociodemographic factors,
such as age, sex, race, income, BMI, and education, will
provide critical insights into how mental health influences the
risk and experience of nonmelanoma skin cancer.
Literature Review
Recent studies document consistent associations between
multiple indicators of psychological distress and nonmela-
noma skin cancer. A proportional meta-analysis of patients

with melanoma reported prevalence estimates of 30% for
anxiety and 20% for depression, with higher odds observed
among women, younger adults, and individuals with lower
education levels [7]. Similar findings have been reported in
earlier clinical and observational studies, showing elevated
levels of psychological symptoms across different stages of
melanoma, including treatment and posttreatment phases [5,
11].

Beyond symptom prevalence, multiple studies have
examined behavioral and biological pathways linking mental
health to nonmelanoma skin cancer. Young adults with
mental health problems demonstrate higher rates of cancer-
related risk behaviors, such as smoking, alcohol use, sleep
disturbances, and inactivity, which may contribute to disease
development or worse outcomes [10]. Experimental research
has also shown that chronic psychological stress alters
neuroendocrine and immune signaling, increasing inflamma-
tory activity and harming skin repair processes [6]. Addi-
tional studies have reported relationships between melanoma
severity and personality traits, such as hostility and depressive
tendencies.

More recent research has shifted attention to survivorship
and early-stage disease. Patients diagnosed with melanoma
have reported reduced emotional well-being. They have
also stated persistent uncertainty despite a favorable clinical
prognosis. This suggests that psychological effects extend
further than cancer itself. Moreover, fear of recurrence has
been identified as a primary contributor to ongoing mental
distress following the completion of treatment [12]. These
findings indicate that mental health challenges in nonmela-
noma skin cancer populations can include forms of distress
that may not be clinically diagnosed.

Population-based research has identified variation in
mental health outcomes among patients with nonmelanoma
skin cancer across demographic and socioeconomic sub-
groups. Studies have shown that mental health service use
remains limited, with unmet psychological needs concentra-
ted among older adults and lower-income populations [1,2].
Global assessments have revealed a lower quality of life in
regions with lower access to supportive care resources [3].

Globally, the burden of skin disease is high in many
regions, especially Asia, and is linked to socioeconomic status
and inflammatory conditions [3]. Tools such as the Skin
Cancer Index have been developed to measure the quality of
life in patients with nonmelanoma skin cancer [13].

Methods
Participants
This study used data from the BRFSS, a nationally represen-
tative survey conducted by the Centers for Disease Control
and Prevention [9]. The data used were from the year 2023.
The BRFSS surveys US adults aged 18 years or older,
collecting data on health conditions, behaviors, and preven-
tive health practices [9]. This dataset included responses
to questions related to nonmelanoma skin cancer, mental
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health, and sociodemographic characteristics. Participants
with missing, refused, or “don’t know” responses were
excluded from the analyses to ensure the high quality and
reliability of the study.
Exposure
The independent variable was a self-reported diagnosis of
nonmelanoma skin cancer. These individuals did not have
to have a current diagnosis; the diagnosis could be from
any time in the past. Respondents were asked whether a
health professional had ever told them they had skin cancer,
including melanoma and nonmelanoma types. Individuals
who answered “yes” were categorized as having a nonmela-
noma skin cancer diagnosis. Those who answered “no” were
the comparison group. Those with missing or ambiguous
responses were excluded from the analysis to maintain the
integrity of the data.
Outcomes
The 2 primary mental health–related outcomes that were
examined were depression and the number of poor mental
health days an individual had. Depression was defined as
being diagnosed with a depressive disorder by a health care
professional [9,10]. Poor mental health days were based on
the number of days during the past 30 days that an individual
reported that their mental health was “not good,” including
stress, depression, and other emotional issues [1,3]. Respond-
ents with invalid responses were excluded from the analysis.
Covariates
The sociodemographic variables that were included in the
analysis were age (18‐64 and ≥65 years), sex (male or
female), race or ethnicity (White only, Black only, Asian
only, American Indian or Alaskan Native only, Native
Hawaiian or other Pacific Islander only, multiracial, and
other), education (did not graduate high school, gradu-
ated high school, attended college or technical school,
and graduated from college or technical school), and
BMI (underweight, normal weight, overweight, and obese).
Additional health-related covariates included self-reported
diagnoses of other (non–skin) cancer, heart disease, chronic
lung disease, and kidney disease. These covariates were
specifically selected based on the evidence linking them to
mental health and cancer-related outcomes [3,10].
Statistical Analysis
Descriptive statistics were first used to summarize the
distribution of depression status and the number of poor
mental health days by nonmelanoma skin cancer diagnosis
and sociodemographic variables, including age, sex, race and
ethnicity, education level, and BMI. All statistical models
were run on the entire BRFSS sample, and individuals
without a history of nonmelanoma skin cancer served as the
reference group. This allowed a direct comparison between
those with and those without nonmelanoma skin cancer.
Categorical variables were summarized using frequencies and
percentages, while continuous variables were described using
means and SDs. Group differences in categorical variables
were assessed using Pearson χ2 tests, and differences in

continuous outcomes were interpreted using independent
samples t tests. These tests described unadjusted differences
between adults with and without a history of nonmelanoma
skin cancer.

To examine the association between nonmelanoma skin
cancer diagnosis and depression, a multivariable logistic
regression model was used [9]. Depression was treated as a
yes or no outcome, and a nonmelanoma skin cancer diagnosis
(yes or no) was the main comparison of interest. All statistical
models were run on the full BRFSS sample, and individuals
without a history of nonmelanoma skin cancer served as the
reference group in all analyses. This approach allowed direct
comparison of depression prevalence and poor mental health
days between respondents with and without nonmelanoma
skin cancer, instead of limited analyses to only the skin
cancer subgroup. Additionally, adjusted odds ratios (aORs)
and corresponding 95% CIs were reported.

For the continuous outcome of mental health days, a
multivariable Poisson regression model with standard errors
to account for potential overdispersion was used. The results
were expressed as adjusted rate ratios (aRRs) with 95% CIs,
which allowed for the calculation of the relative increase
or decrease in the expected number of poor mental health
days among individuals with nonmelanoma skin cancer
compared to those without, after accounting for sociodemo-
graphic factors. Both regression models adjusted for age, sex,
race and ethnicity, education level, BMI, household income,
and comorbid conditions (other cancer, heart disease, lung
disease, and kidney disease). These sociodemographic and
health-related variables are independently associated with
both mental health outcomes and cancer risk in prior studies.
Logistic regression was used for the binary depression
outcome, whereas a multivariable Poisson regression model
was used for the count-based outcome of poor mental health
days. Poisson regression was selected because the outcome
represents a count of days within a fixed 30-day period
and was not normally distributed, making linear regression
inappropriate. Standard errors were adjusted to account for
overdispersion. The distribution of days with poor mental
health was examined. It was discovered that, although the
data showed variability, it did not exhibit sufficient over-
dispersion to warrant switching to an alternative model.
Therefore, the Poisson model was the best option.

All statistical tests were 2 sided. Analyses were conducted
using JASP, ensuring appropriate complex survey weighting
to reflect the nationally representative design of the BRFSS
dataset [9].
Ethical Considerations
This study involved secondary analysis of publicly available,
deidentified data from the BRFSS, administered by the US
Centers for Disease Control and Prevention. As the dataset
contains no identifiable private information, this study did not
constitute human subjects research and was therefore exempt
from institutional review board review in accordance with
US federal regulations. The BRFSS protocol is reviewed and
approved annually by the US Centers for Disease Control and
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Prevention Institutional Review Board, and informed consent
is obtained from all participants at the time of data collection.

Results
Overview
Among 433,323 participants in the 2023 BRFSS question-
naire, 312,317 (72.07%) had complete demographic and

disease information and were included in the analysis (Table
1). Among the analytical cohort, 154,230 (49.38%) were men,
and 158,087 (50.62%) were women. Additionally, 253,634
(81.21%) identified as White participants only. The remaining
racial and ethnic distribution included 26,936 (8.62%) Asian
only, 6551 (2.10%) Black only, 8865 (2.84%) American
Indian or Alaska Native only, 2041 (0.65%) Native Hawai-
ian or Pacific Islander, 5742 (1.84%) multiracial, and 8548
(2.74%) identifying as other race and ethnicity.

Table 1. Characteristics of the study cohort [8].
Characteristics Values
Skin cancer diagnosis, n (%)
  No 285,765 (91.50)
  Yes 26,552 (8.50)
Depression, n (%)
  No 245,793 (78.70)
  Yes 66,524 (21.30)
Mental health days, mean (SD) 4.42 (8.29)
Race and ethnicity, n (%)
  White only 253,634 (81.21)
  Asian only 26,936 (8.62)
  Black only 6551 (2.10)
  American Indian or Alaskan Native only 8865 (2.84)
  Native Hawaiian or other Pacific Islander only 2041 (0.65)
  Multiracial 5742 (1.84)
  Other race only 8548 (2.74)
Sex, n (%)
  Male 154,230 (49.38)
  Female 158,087 (50.62)
Age (y), n (%)
  18-64 198,394 (63.52)
  ≥65 113,923 (36.48)
BMI, n (%)
  Underweight 4802 (1.54)
  Normal weight 89,431 (28.63)
  Overweight 111,680 (35.76)
  Obese 106,404 (34.07)
Education, n (%)
  Did not graduate high school 14,184 (4.54)
  Graduated high school 73,285 (23.46)
  Attended college or technical school 83,761 (26.82)
  Graduated from college or technical 141,087 (45.17)
Other cancer, n (%)
  No 275,645 (88.26)
  Yes 36,672 (11.74)
Heart disease, n (%)
  No 277,856 (88.97)
  Yes 34,461 (11.03)
Lung disease, n (%)
  No 251,263 (80.45)
  Yes 61,054 (19.55)
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Characteristics Values
Kidney disease, n (%)
  No 297,584 (95.28)
  Yes 14,733 (4.72)

Most of the 312,317 respondents were aged between 18 and
64 years (n=198,394, 63.52%), with 113,923 (36.48%) aged
65 years or older. BMI classifications showed that 4802
(1.54%) were underweight, 89,431 (28.63%) had a normal
BMI, 111,680 (35.76%) were overweight, and 106,404
(34.07%) were obese. Educational attainment also varied,
with 14,184 (4.54%) not graduating from high school, 73,285
(23.46%) graduating from high school, 83,761 (26.82%)
attending some college or technical school, and 141,087
(45.17%) graduating from a college or technical program.

Most respondents did not report a nonmelanoma skin
cancer diagnosis, with 285,765 (91.50%) of 312,317
indicating no history of nonmelanoma skin cancer and
26,552 (8.50%) reporting a diagnosis. Additionally, 245,793
(78.70%) participants did not report depression, whereas
66,524 (21.30%) reported having been diagnosed with
depression by a health care professional. The high aver-
age number of mental health days was consistent with
high fluctuations in mental health experiences across many
individuals.

Comorbid health conditions were also reported. A total of
36,672 (11.74%) participants reported another form of cancer,
34,461 (11.03%) reported heart disease, 61,054 (19.55%)
reported lung disease, and 14,733 (4.72%) reported kidney
disease.

The average number of poor mental health days in the
past 30 days was 4.42 (SD 8.29). This was consistent with
substantial variation in mental health experiences across the
population.
Depression
Of the entire sample, 88,524 (21.31%) of 312,317 partici-
pants reported experiencing depression. Of those without
a nonmelanoma skin cancer diagnosis, 61,428 (21.50%)
of 285,765 reported depression. However, of those with
a nonmelanoma skin cancer diagnosis, 5086 (19.15%) of
26,552 individuals reported depression. After the analysis
was adjusted for the included covariates, nonmelanoma
skin cancer diagnosis was not significantly associated with
depression (aOR 1.01, 95% CI 0.98‐1.05; P<.001; Table 2).

Table 2. Association between nonmelanoma skin cancer and depression [8].
Characteristics Depression

No, n (%) Yes, n (%) P value aORa (95% CI)
Nonmelanoma skin cancer diagnosis <.001
  No 224,327 (78.5) 61,438 (21.4) <.001 Refb

  Yes 21,466 (80.8) 5086 (19.1) <.001 1.01 (0.98‐
1.05)

Race and ethnicity <.001
  White only 1,97,650 (77.9) 55,984 (22) <.001 Ref
  Asian only 22,476 (83.4) 4460 (16.5) <.001 0.50 (0.48‐

0.52)
  Black only 5135 (78.3) 1416 (21.6) <.001 0.70 (0.66‐

0.75)
  American Indian or Alaskan Native only 7863 (88.6%) 1002 (11.3%) <.001 0.47 (0.440.50)
  Native Hawaiian or other Pacific Islander only 1721 (84.3) 320 (15.6) <.001 0.51 (0.45‐

0.58)
  Multiracial 4778 (83.2) 964 (16.7) <.001 0.60 (0.56‐

0.64)
  Other race only 6170 (72.1) 2378 (27.8) <.001 1.08 (1.04‐

1.15)
Sex <.001
  Male 130,827 (84.8) 23,403 (15.1) <.001 Ref
  Female 114,966 (72.7) 43,121 (27.2) <.001 1.98 (1.94‐

2.02)
Age (years) <.001
  18-64 150,115 (75.6) 48,279 (24.3) <.001 Ref
  ≥65 95,678 (83.9) 18,245 (16) <.001 0.44 (0.440.45)
BMI <.001
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Characteristics Depression

No, n (%) Yes, n (%) P value aORa (95% CI)
  Underweight 3581 (74.5) 1221 (25.4) <.001 Ref
  Normal weight 72,440 (81) 16,991 (18.9) <.001 0.83 (0.77‐

0.89)
  Overweight 91,376 (81.8) 20,304 (18.1) <.001 0.87 (0.81‐

0.94)
  Obese 78,396 (73.6) 28,008 (26.3) <.001 1.18 (1.10‐

1.27)
Education <.001
  Did not graduate high school 10,816 (76.2) 3368 (23.7) <.001 Ref
  Graduated high school 58,033 (79.1) 15,252 (20.8) .27 0.98 (0.94‐

1.02)
  Attended college or technical school 63,782 (76.1) 19,979 (23.8) <.001 1.02 (0.98‐

1.07)
  Graduated from college or technical 113,162 (80.2) 27,925 (19.7) <.001 0.91 (0.87‐

0.95)
Other cancer <.001 1.12 (1.08‐

1.15)
  No 217,198 (78.7) 58,447 (21.2) <.001 Ref
  Yes 28,595 (77.9) 8077 (22) <.001 1.12 (1.08‐

1.15)
Heart disease <.001
  No 220,365 (79.3) 57,491 (20.6) <.001 Ref
  Yes 25,428 (73.7) 9033 (26.2) <.001 1.41 (1.37‐

1.45)
Lung disease <.001
  No 206,137 (82) 45,126 (17.9) <.001 Ref
  Yes 39,656 (64.9) 21,398 (35) <.001 2.10 (2.05‐

2.14)
Kidney disease <.001
  No 235,503 (79.1) 62,081 (20.8) <.001 Ref
  Yes 10,290 (69.8) 4443 (30.1) <.001 1.47 (1.41‐

1.53)
aaOR: adjusted odds ratio.
bRef: reference.

When analyzing all racial and ethnic groups, there were
many considerable differences in the prevalence of depres-
sion. White respondents were used as the reference group.
Using the reference group, Asian (aOR 0.50, 95% CI
0.48‐0.52), Black (aOR 0.70, 95% CI 0.66‐0.75), American
Indian or Alaska Native (aOR 0.47, 95% CI 0.44‐0.50),
Native Hawaiian or other Pacific Islander (aOR 0.51, 95%
CI 0.45‐0.58), and multiracial respondents (aOR 0.60, 95%
CI 0.56‐0.64) all had lower adjusted odds of depression.
Participants in the “other” category had slightly higher odds
of depression compared to White respondents (aOR 1.08,
95% CI 1.04‐1.15).

Women (43,121/158,087, 27.28%) reported significantly
higher rates of depression compared to men (23,403/154,230,
15.19%). After adjustment, women had almost double the
odds of depression when compared to men (aOR 1.98, 95%
CI 1.94‐2.02). Participants (18,245/113,923, 16.0%) aged 65
years or older had significantly lower rates of depression
compared to adults (48,279/198,394, 24.3%) aged 18 to

64 years. BMI also played a substantial role. With under-
weight individuals as the reference group, obese individu-
als experienced higher odds of depression (aOR 1.18, 95%
CI 1.10‐1.27), while those who were underweight or of
normal weight had lower odds compared to those who were
considered overweight or obese.

After adjusting for covariates, high school graduates had
similar odds of depression to the reference group (aOR 0.98,
95% CI 0.94‐1.02). Participants who had reached the college
level of education had slightly different odds (aOR 1.02, 95%
CI 0.98‐1.07), and college graduates had lower odds (aOR
0.91, 95% CI 0.87‐0.95).
Poor Mental Health Days
Respondents with a history of nonmelanoma skin cancer
reported a higher average number of poor mental health days
(mean 4.54, SD 8.37) compared to those without a nonmela-
noma skin cancer diagnosis (mean 3.20, SD 7.37). However,
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after adjustment, individuals with nonmelanoma skin cancer
experienced a slight decrease in poor mental health days

compared to those without (aRR 0.94, 95% CI 0.91‐0.97;
Table 3).

Table 3. Association between nonmelanoma skin cancer and poor mental health days [8].
Characteristics Mental health days

Mean (SD) P value aRRa (95% CI)
Skin cancer diagnosis <.001
  No 3.19 (7.36) <.001 Refb
  Yes 4.54 (8.36) <.001 0.94 (0.91‐0.97)
Race and ethnicity <.001
  White only 4.30 (8.17) <.001 Ref
  Asian only 4.80 (8.65) <.001 0.93 (0.90‐0.95)
  Black only 5.86 (9.52) <.001 1.07 (1.01‐1.13)
  American Indian or Alaskan Native only 3.36 (6.85) <.001 0.82 (0.78‐0.86)
  Native Hawaiian or other Pacific Islander only 5.42 (9.34) <.001 1.11 (1.00‐1.24)
  Multiracial 4.65 (8.70) <.001 0.93 (0.88‐1.00)
  Other race only 6.45 (9.74) <.001 1.25 (1.19‐1.32)
Sex <.001
  Male 3.64 (7.71) <.001 Ref
  Female 5.18 (8.74) <.001 1.36 (1.34‐1.39)
Age (y) <.001
  18-64 5.43 (8.85) <.001 Ref
  ≥65 2.66 (6.85) <.001 0.40 (0.40‐0.41)
BMI <.001
  Underweight 6.37 (9.81) <.001 Ref
  Normal weight 4.18 (7.95) <.001 0.76 (0.71‐0.82)
  Overweight 3.78 (7.70) <.001 0.71 (0.67‐0.76)
  Obese 5.20 (8.98) <.001 0.83 (0.78‐0.89)
Education <.001
  Did not graduate high school 6.13 (10.21) <.001 Ref
  Graduated high school 5.01 (9.06) <.001 1.01 (1.01‐1.01)
  Attended college or technical school 5.01 (8.84) <.001 1.03 (1.03‐1.03)
  Graduated from college or technical 3.59 (7.15) <.001 0.88 (0.88‐0.88)
Other cancer diagnosis <.001
  No 4.47 (8.28) <.001 Ref
  Yes 4.09 (8.35) <.001 1.12 (1.08‐1.14)
Heart disease <.001
  No 4.31 (8.11) <.001 Ref
  Yes 5.30 (9.55) <.001 1.33 (1.30‐1.37)
Lung disease <.001
  No 3.87 (7.73) <.001 Ref
  Yes 6.67 (9.95) <.001 1.50 (1.47‐1.53)
Kidney disease <.001
  No 4.36 (8.21) <.001 Ref
  Yes 5.60 (9.63) <.001 1.28 (1.23‐1.33)

aaOR: adjusted odds ratio.
bRef: reference.

Significant differences in mental health days were observed
by race and ethnicity. Black individuals reported the highest
average (5.85 d). This group had significantly increased rates
of mental health issues compared to White individuals (aRR
1.07, 95% CI 1.01‐1.13). In contrast, American Indian or

Alaska Native participants (aRR 0.82, 95% CI 0.78‐0.86),
multiracial individuals (aRR 0.93, 95% CI 0.88‐1.00), and
Asian respondents (aRR 0.93, 95% CI 0.90‐0.95) reported
fewer mental health days compared to the White reference
group.
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Women had significantly more poor mental health days
(mean 5.18, SD 8.75) compared to men (mean 3.65, SD
7.72). After adjustment, women had substantially higher rates
of mental health distress (aRR 1.36, 95% CI 1.34‐1.39).
Respondents aged 65 years and older reported fewer mental
health days than those in lower age groups (aRR 0.40, 95%
CI 0.40‐0.41).

BMI was strongly associated with mental health outcomes.
Underweight individuals experienced the highest number of
poor mental health days (mean 6.40, SD 9.85) and served
as the reference group. Compared to them, respondents of
normal weight (aRR 0.76, 95% CI 0.71‐0.82), overweight
individuals (aRR 0.71, 95% CI 0.67‐0.76), and those with
obesity (aRR 0.83, 95% CI 0.78‐0.89) all had significantly
lower rates of poor mental health days.

Individuals who did not graduate high school reported the
highest average number of poor mental health days (6.13 d),
while college graduates reported the fewest number (3.60 d).
After adjustment, graduating from college or technical school
was associated with significantly fewer mental health days
(aRR 0.88, 95% CI 0.88‐0.88) compared to individuals with
less education.

Several comorbid health conditions were also associated
with increased mental distress. Individuals with another
cancer diagnosis had more poor mental health days (mean
5.01, SD 7.56) and higher adjusted rates compared to those
without other cancers (aRR 1.12, 95% CI 1.08‐1.14). Lung
disease was associated with the strongest increase in mental
health burden (mean 6.77, SD 7.81; aRR 1.50, 95% CI
1.47‐1.53). Respondents with kidney disease (aRR 1.28, 95%
CI 1.23‐1.33) and heart disease (aRR 1.33, 95% CI 1.30‐
1.37) also reported significantly higher adjusted rates of poor
mental health days compared to their respective reference
groups.

Discussion
Principal Findings
In this nationally representative sample, study findings reveal
a subtle relationship between nonmelanoma skin cancer and
mental health: while individuals with a history of nonmela-
noma skin cancer were slightly less likely to report a formal
diagnosis of depression in unadjusted comparisons, nonme-
lanoma skin cancer was not significantly associated with
depression after adjusting for demographics, other cancers,
and chronic diseases. However, individuals with nonmela-
noma skin cancer reported a higher number of poor mental
health days before adjustment but slightly fewer poor mental
health days after adjustment. These findings suggest that the
differences in mental health burden are largely explained
by sociodemographic and comorbid factors instead of the
nonmelanoma skin cancer itself.

Prior research has suggested that the association
between nonmelanoma skin cancer and mental health
may operate in both biological and psychological direc-
tions. Chronic psychological stress has been shown to

alter neuroendocrine-immune pathways, increasing inflam-
matory activity, impairing wound repair, and weakening
immune surveillance, which may elevate susceptibility to
certain nonmelanoma skin cancers [6]. However, a nonme-
lanoma skin cancer diagnosis may contribute to psychologi-
cal distress through concerns about recurrence, uncertainty
during long-term surveillance, scarring, and changes in
visible appearance. These have all been documented as
drivers of anxiety and depressive symptoms in melanoma and
nonmelanoma patient populations [12,13].

A cancer diagnosis itself is often associated with increased
stress. Prior research has shown that uncertainty about
outcomes and concerns about physical appearance can elevate
psychological stress, particularly in patients with visible scars
[5,11]. Although stress was not directly measured in this
study, the higher number of poor mental health days reported
by individuals with nonmelanoma skin cancer may reflect this
psychological impact. These findings support the notion that
cancer-related stress can appear in daily tasks, even when it
does not meet clinical criteria for depression [2,5].

Interestingly, in adjusted models, individuals with a
history of nonmelanoma skin cancer reported fewer poor
mental health days compared with those without nonme-
lanoma skin cancer, while no association was observed
with depression. Several potential mechanisms may help
explain this counterintuitive pattern. Nonmelanoma skin
cancer is typically detected early, treated effectively, and
associated with excellent long-term outcomes, which may
mitigate sustained psychological distress. Successful removal
of visible lesions can also create a sense of resolution
or restored control, potentially improving daily emotional
well-being. In addition, patients with nonmelanoma skin
cancer may often engage in regular dermatologic care,
providing frequent health care touchpoints that may reduce
uncertainty, reinforce preventive health behaviors, and reflect
a population with generally higher health literacy or wellness-
oriented behaviors, factors that are linked to more favorable
mental health profiles.

The sociodemographic differences observed in this study
are consistent with broader public health literature, showing
that mental health outcomes are shaped by structural, cultural,
and economic factors. Higher rates of poor mental health
days among women and younger adults may reflect increased
stress, body image concerns, or work-related pressures. Racial
variation may be influenced by differences in health care
access. Educational and income-related disparities may also
reflect gaps in early detection resources. These findings
underscore the importance of tailoring mental health support
within dermatologic and oncologic care to the needs of
various groups rather than applying a uniform approach.

The nature of being diagnosed with nonmelanoma skin
cancer itself may contribute significantly to this distress.
Patients often experience fear of imperfections due to visible
scarring from surgery, concerns about cancer recurrence, or
anxiety over potential mortality, especially with melanoma [5,
11]. The continuation of dermatological watch and uncer-
tainty with treatments can further elevate emotional strain
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for individuals. This specifically takes place when the cancer
affects visible areas, such as the face or neck [2]. These
stressors may not meet the clinical definition of depression
but can still influence day-to-day mental well-being [5].

These results align with previous studies that highlight
psychological distress among patients with nonmelanoma
skin cancer. However, some research has found higher
rates of depression, suggesting variability based on sample
demographics or methods of measurement [5,11]. This study
adds to the conversation by emphasizing subjective men-
tal distress, which may not always manifest as a clinical
diagnosis, while also showing that much of the observed
association may be explained by comorbid illness and
sociodemographic factors.

We also observed key sociodemographic differences.
Women, younger adults, individuals with higher BMI, and
those with lower levels of education reported a higher number
of poor mental health days and higher levels of depression.
These outcomes are consistent with a large amount of public
health literature and suggest that mental health improvements
should be tailored to the vulnerabilities of different subgroups
[3,10].

Following these results, a consistent routine of mental
health screenings for those diagnosed with nonmelanoma
skin cancer is recommended to help relieve mental distress.
This may include screening tools such as the Patient Health
Questionnaire-9 during dermatology or oncology visits.
This incorporates automatic referral pathways to licensed
mental health providers with outstanding scores. Integrated
care models may also involve co-located behavioral health
specialists (eg, psychologists, social workers, or psychiat-
ric nurse practitioners) within dermatology or oncology
clinics. Incorporating this may help address psychological
needs associated with the diagnosis and its follow-up care.
Moreover, support groups, cognitive behavioral therapy, or
survivorship counseling should be offered as part of a
thorough treatment plan, helping patients manage stressors,
such as body image changes, fear, and long-term mental
challenges [1,2].

This study has several limitations. As the BRFSS dataset
is cross-sectional, the direction of the relationship between
nonmelanoma skin cancer and mental health outcomes cannot
be established. It is not possible to determine whether
poor mental health causes the development of nonmelanoma
skin cancer or arises because of diagnosis, treatment, and
other factors of nonmelanoma skin cancer. Poor mental
health days rely on self-report and capture broad, nonspe-
cific distress, which may not align with clinical diagnoses.
Reverse causality is possible if individuals with mental
health issues are more likely to seek evaluation for skin
changes, leading to higher rates of nonmelanoma skin
cancer detection. Additionally, several confounding varia-
bles, such as family history of cancer, medication use, and
factors such as sun exposure or smoking, were not used in
the dataset and may partially explain the observed associ-
ations. Although this analysis adjusted for several major
chronic illnesses (other cancers, lung disease, heart disease,

and kidney disease), many clinically important conditions
remain unmeasured. For instance, a participant may have
both nonmelanoma skin cancer and a more psychologically
burdensome condition, such as lung cancer or severe cardiac
disease, which could influence their mental health outcomes.
The inability to differentiate whether mental health symp-
toms stem from nonmelanoma skin cancer itself or from
co-occurring illnesses limits the precision of our findings.
Additionally, our analyses do not capture illness percep-
tions, cosmetic concerns, or treatment experiences that may
influence psychological outcomes. Future work using datasets
with richer clinical detail or linked cancer registry data may
help more accurately isolate the independent effect of skin
cancer on mental health. These findings should be interpreted
as a correlation, and future research is needed to clarify the
direction of this relationship. Finally, the BRFSS survey may
not capture more nuanced mental health challenges such as
anxiety or posttraumatic stress disorder, limiting the depth
of insight into the psychological experiences of patients with
nonmelanoma skin cancer [5,9]. All variables were self-repor-
ted, which may introduce misclassification of both exposures
and outcomes.

It is also crucial to recognize that depression is fre-
quently underdiagnosed in community populations, particu-
larly among older adults, men, and individuals with limited
access to health care. The BRFSS depression variable relies
on self-reported clinical diagnosis, which does not capture
unreported cases. More sensitive mental health assessments,
such as the Patient Health Questionnaire-9 or validated
cancer-specific screening tools, may better capture psycho-
logical distress in future studies.
Conclusions
This study highlights a major association between mental
health challenges, particularly

depression and poor mental health days, and the pres-
ence of nonmelanoma skin cancer among US adults using
nationally representative data from the 2023 BRFSS [9].
Adults with a history of skin cancer reported higher unadjus-
ted levels of day-to-day mental distress than those without
skin cancer, but analyses adjusted for covariates showed no
significant association with depression and a slight decrease
in poor mental health days. Moreover, sociodemographic
factors play a substantial role in shaping mental health, with
certain groups showing greater vulnerability [3,10].

These results emphasize the importance of integrated care
models that address both physical and mental health outcomes
in patients with nonmelanoma skin cancer [1,2]. Public
health initiatives should prioritize mental health screen-
ing and support within dermatologic and oncologic care,
especially for disproportionately affected populations. The
favorable mental health profile observed among individuals
with nonmelanoma skin cancer may also highlight opportu-
nities to leverage routine dermatologic care as a platform
for promoting mental well-being and early identification
of psychosocial needs. Future research should investigate
longitudinal patterns, causal mechanisms, and the effective-
ness of mental health interventions in improving quality of
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life and potentially clinical outcomes among patients with
nonmelanoma skin cancer, and whether resilience, health
care engagement, or other unmeasured attributes mediate
these associations, and whether similar patterns emerge across
diverse populations and cancer types [5,11].

Ultimately, recognizing and addressing the mental health
burden associated with nonmelanoma skin cancer can lead to
more holistic, equitable, and patient-centered care strategies.

Acknowledgments
The authors would like to recognize Mytien Nguyen from the Yale School of Medicine for her help throughout the process of
evaluating data and constructing this study. Her guidance and mentorship are greatly appreciated.
Data Availability
The datasets generated or analyzed during this study are available in the Behavioral Risk Factor Surveillance System repository
[8].
Conflicts of Interest
None declared.
References
1. Hewitt M, Rowland JH. Mental health service use among adult cancer survivors: analyses of the National Health

Interview Survey. J Clin Oncol. Dec 1, 2002;20(23):4581-4590. [doi: 10.1200/JCO.2002.03.077] [Medline: 12454116]
2. Ernstmann N, Neumann M, Ommen O, et al. Determinants and implications of cancer patients’ psychosocial needs.

Support Care Cancer. Nov 2009;17(11):1417-1423. [doi: 10.1007/s00520-009-0605-7] [Medline: 19283411]
3. Urban K, Chu S, Giesey RL, et al. Burden of skin disease and associated socioeconomic status in Asia: a cross-sectional

analysis from the Global Burden of Disease Study 1990-2017. JAAD Int. Mar 2021;2:40-50. [doi: 10.1016/j.jdin.2020.
10.006] [Medline: 34409353]

4. Kontoangelos K, Nikolaou V, Syrgianni A, Tsiori S, Papageorgiou C, Stratigos A. Correlation of psychosomatic factors
and personality traits with the severity of melanoma. In Vivo. 2024;38(6):2844-2852. [doi: 10.21873/invivo.13765]
[Medline: 39477397]

5. Kungwengwe G, Gowthorpe C, Ali SR, et al. Prevalence and odds of anxiety and depression in cutaneous malignant
melanoma: a proportional meta-analysis and regression. Br J Dermatol. Jun 20, 2024;191(1):24-35. [doi: 10.1093/bjd/
ljae011] [Medline: 38197404]

6. Wang J, Chen X, Li X, Li W. Role of stress in skin diseases. Front Immunol. 2024;14:1295986. [doi: 10.3389/fimmu.
2023.1295986] [Medline: 38223260]

7. Zheng L, Susanto AK, Soyer HP, Janda M, de Camargo Catapan S. Psychosocial wellbeing in people with melanoma in-
situ: a systematic review. Melanoma Res. Feb 1, 2025;35(1):11-23. [doi: 10.1097/CMR.0000000000001007] [Medline:
39526661]

8. Behavioral Risk Factor Surveillance System (BRFSS) 2023 survey data and documentation. Centers for Disease Control
and Prevention; 2024. URL: https://www.cdc.gov/brfss/annual_data/annual_2023.html [Accessed 2026-01-02]

9. Dinh TT, Maibach HI, Huen AO. Association of poor mental health and skin cancer development. J Dermatol Treat.
2020;31:810-814. [doi: 10.1080/09546634.2019.1708111] [Medline: 31846266]

10. Massetti GM, Thomas CC, King J, Ragan K, Buchanan Lunsford N. Mental health problems and cancer risk factors
among young adults. Am J Prev Med. Sep 2017;53(3S1):S30-S39. [doi: 10.1016/j.amepre.2017.04.023] [Medline:
28818243]

11. Toma AO, Boeriu E, Decean L, et al. The effects of lack of awareness in age-related quality of life, coping with stress,
and depression among patients with malignant melanoma. Curr Oncol. Jan 23, 2023;30(2):1516-1528. [doi: 10.3390/
curroncol30020116] [Medline: 36826077]

12. Mahama AN, Haller CN, Labrada J, et al. Lived experiences and fear of cancer recurrence among survivors of localized
cutaneous melanoma. JAMA Dermatol. May 1, 2024;160(5):495-501. [doi: 10.1001/jamadermatol.2023.6158] [Medline:
38353983]

13. Rhee JS, Matthews BA, Neuburg M, Logan BR, Burzynski M, Nattinger AB. Validation of a quality-of-life instrument
for patients with nonmelanoma skin cancer. Arch Facial Plast Surg. 2006;8(5):314-318. [doi: 10.1001/archfaci.8.5.314]
[Medline: 16982987]

Abbreviations
aOR: adjusted odds ratio
aRR: adjusted rate ratio
BRFSS: Behavioral Risk Factor Surveillance System

JMIR DERMATOLOGY Ray & Nguyen

https://derma.jmir.org/2026/1/e80710 JMIR Dermatol 2026 | vol. 9 | e80710 | p. 10
(page number not for citation purposes)

https://doi.org/10.1200/JCO.2002.03.077
http://www.ncbi.nlm.nih.gov/pubmed/12454116
https://doi.org/10.1007/s00520-009-0605-7
http://www.ncbi.nlm.nih.gov/pubmed/19283411
https://doi.org/10.1016/j.jdin.2020.10.006
https://doi.org/10.1016/j.jdin.2020.10.006
http://www.ncbi.nlm.nih.gov/pubmed/34409353
https://doi.org/10.21873/invivo.13765
http://www.ncbi.nlm.nih.gov/pubmed/39477397
https://doi.org/10.1093/bjd/ljae011
https://doi.org/10.1093/bjd/ljae011
http://www.ncbi.nlm.nih.gov/pubmed/38197404
https://doi.org/10.3389/fimmu.2023.1295986
https://doi.org/10.3389/fimmu.2023.1295986
http://www.ncbi.nlm.nih.gov/pubmed/38223260
https://doi.org/10.1097/CMR.0000000000001007
http://www.ncbi.nlm.nih.gov/pubmed/39526661
https://www.cdc.gov/brfss/annual_data/annual_2023.html
https://doi.org/10.1080/09546634.2019.1708111
http://www.ncbi.nlm.nih.gov/pubmed/31846266
https://doi.org/10.1016/j.amepre.2017.04.023
http://www.ncbi.nlm.nih.gov/pubmed/28818243
https://doi.org/10.3390/curroncol30020116
https://doi.org/10.3390/curroncol30020116
http://www.ncbi.nlm.nih.gov/pubmed/36826077
https://doi.org/10.1001/jamadermatol.2023.6158
http://www.ncbi.nlm.nih.gov/pubmed/38353983
https://doi.org/10.1001/archfaci.8.5.314
http://www.ncbi.nlm.nih.gov/pubmed/16982987
https://derma.jmir.org/2026/1/e80710


Edited by Robert Dellavalle; peer-reviewed by Dakota Hitchcock, Jinyu Guo; submitted 17.Jul.2025; accepted
17.Dec.2025; published 22.Jan.2026

Please cite as:
Ray R, Nguyen M
Association of Skin Cancer With Clinical Depression and Poor Mental Health Days: Cross-Sectional Analysis
JMIR Dermatol 2026;9:e80710
URL: https://derma.jmir.org/2026/1/e80710
doi: 10.2196/80710

© Riona Ray, Mytien Nguyen. Originally published in JMIR Dermatology (http://derma.jmir.org), 22.Jan.2026. This
is an open-access article distributed under the terms of the Creative Commons Attribution License (https://creativecom-
mons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work, first published in JMIR Dermatology, is properly cited. The complete bibliographic information, a link to the original
publication on http://derma.jmir.org, as well as this copyright and license information must be included.

JMIR DERMATOLOGY Ray & Nguyen

https://derma.jmir.org/2026/1/e80710 JMIR Dermatol 2026 | vol. 9 | e80710 | p. 11
(page number not for citation purposes)

https://derma.jmir.org/2026/1/e80710
https://doi.org/10.2196/80710
http://derma.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://derma.jmir.org
https://derma.jmir.org/2026/1/e80710

	Association of Skin Cancer With Clinical Depression and Poor Mental Health Days: Cross-Sectional Analysis
	Introduction
	Background
	Literature Review

	Methods
	Participants
	Exposure
	Outcomes
	Covariates
	Statistical Analysis
	Ethical Considerations

	Results
	Overview
	Depression
	Poor Mental Health Days

	Discussion
	Principal Findings
	Conclusions



