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Introduction
• In 2018, 83,996 new cases of 

melanomas of the skin reported in the 
United States, resulting in an incidence 
rate of 22.0 per 100,000 individuals.

• Melanoma of the skin was the sixth 
highest type of cancer diagnosed in the 
United States (CDC, 2021). 

• In 2018, 8,199 individuals died from skin 
cancer, resulting in a mortality rate of 2.1 
per 100,000 (CDC, 2021). 

• In Indiana in 2018, the incidence rate of 
skin cancer was slightly lower at 20.7 per 
100,000 individuals, while the mortality 
rate was slightly higher, at 2.2 per 
100,000 (CDC, 2021).

• Consuming fruits and vegetables rich in 
dietary phytochemicals has been 
associated with a reduced risk of cancer 
(Islam et al., 2020). 

• The Behavioral Risk Factor Surveillance 
System (BRFSS) collects data from > 
400,000 adults each year. 

• While cause and effect cannot be 
determined between past diagnosis and 
current consumption of fruits and 
vegetables, the literature suggests 
people may make lifestyle changes after 
the diagnosis of colon cancer (Van 
Zutphen et al., 2021). 

• Might this be true for individuals 
diagnosed with skin cancer?

Purpose
The purpose of this secondary data analysis 
was to identify the relationship between 
having been diagnosed with skin cancer and 
one’s self-report consumption of fruits and 
vegetables among respondents to the 2019 
Indiana Behavioral Risk Factor Surveillance 
System (BRFSS), overall and by gender.

Methods
Data from the 2019 Indiana BRFSS 
was analyzed using the Cross Tabulation 
module in the Web Enabled Analysis Tool 
(WEAT), as this was the last year the 
Fruit/Vegetable modules were included.
• The row variables selected, from the Topic: 

“Fruits/Vegetables,” were “Consume fruit 1+ 
time per day (FRTLT1A)” and “Consume 
vegetables 1 or more times per day 
(VEGLT1A).”

• The column variable selected was from the 
Topic: Chronic Health Conditions, “Ever told 
you had skin cancer.” To examine the results 
by gender, the Topic: “Demographic 
Information” was chosen, and the variable 
“Gender (SEX1)” was selected.

Table 1: Rate of Prior Skin Cancer Diagnosis by Fruit 
Consumption (  1 serving/day vs. < 1 serving/day), Overall 
and by Gender: 2019 Indiana BRFSS Data (n=7,769)

• Males who had skin cancer (n=340) were significantly 
more likely to consume vegetables 1+ times per day than 
those who had not been told they had skin cancer 
(p=0.0003).

• Females who had skin cancer (n=416) were significantly 
more likely to consume 1+ servings of vegetables/day 
than females who had not been told they had skin cancer 
(p = 0.031).

Table 2: Rate of Prior Skin Cancer Diagnosis by Vegetable 
Consumption (  1 serving/day vs. < 1 serving/day), Overall 
and by Gender: 2019 Indiana BRFSS Data (n=7,471).

Select References
1. Bali , A., & Mokos, M. (2019). Do we utilize our knowledge of the skin 

protective effects of carotenoids enough? Antioxidants (Basel, 
Switzerland), 8(8), 259, 1-19. https://doi.org/10.3390/antiox8080259.

2. Behavioral Risk Factor Surveillance System. (2021, April 22). 
Epidemiology resource center. https://www.in.gov/health/erc/data-
analysis-and-risk-factors/behavioral-risk-factor-surveillance-system/.

3. Centers for Disease Control and Prevention. (2021, June). U.S. Cancer 
Statistics Data Visualizations Tool, based on 2020 submission data (1999-
2018). U.S. Department of Health and Human Services. 
www.cdc.gov/cancer/dataviz.

4. Diaconeasa, Z., tirbu, I., Xiao, J., Leopold, N., Ayvaz, Z., Danciu, C., 
Ayvaz, H., St nil , A., Nistor, M., & Socaciu, C. (2020). Anthocyanins, 
vibrant color pigments, and their role in skin cancer prevention. 
Biomedicines, 8(9), 336, 1-50. 
https://doi.org/10.3390/biomedicines8090336.

5. Etzkorn, J. R., Parikh, R. P., Marzban, S. S., Law, K., Davis, A. H., Rawal, 
B., Schell, M. J., Sondak, V. K., Messina, J. L., Rendina, L. E., Zager, J. 
S., & Lien, M. H. (2013). Identifying risk factors using a skin cancer 
screening program. Cancer Control: Journal of the Moffitt Cancer Center, 
20(4), 248–254. doi:10.1177/107327481302000402.

6. Imran, M., Rauf, A., Abu-Izneid, T., Nadeem, M., Shariati, M. A., Khan, I. 
A., Imran, A., Orhan, I. E., Rizwan, M., Atif, M., Gondal, T. A., & Mubarak, 
M. S. (2019). Luteolin, a flavonoid, as an anticancer agent: A review. 
Biomedicine & pharmacotherapy, 112(108612), 1-
10. https://doi.org/10.1016/j.biopha.2019.108612.

7. Islam, S. U., Ahmed, M. B., Ahsan, H., Islam, M., Shehzad, A., Sonn, J. 
K., & Lee, Y. S. (2020). An update on the role of dietary phytochemicals in 
human skin cancer: New insights into molecular mechanisms. 
Antioxidants (Basel, Switzerland), 9(10), 916, 1-30. 
https://doi.org/10.3390/antiox9100916.

8. Mahamat-Saleh, Y., Cervenka, I., Al-Rahmoun, M. & EPIC Research 
Team. (2020) Citrus intake and risk of skin cancer in the European 
Prospective Investigation into Cancer and Nutrition cohort (EPIC). 
European Journal of Epidemiology, 35, 1057–1067. 
https://doi.org/10.1007/s10654-020-00666-9.

9. Nandini, D. B., Rao, R. S., Deepak, B. S., & Reddy, P. B. (2020). 
Sulforaphane in broccoli: The green chemoprevention!! Role in cancer 
prevention and therapy. Journal of Oral and Maxillofacial Pathology, 
24(2), 405, 1-8. https://doi.org/10.4103/jomfp.JOMFP_126_19.

10.van Zutphen, M., et al. (2021). Lifestyle after colorectal cancer diagnosis 
in relation to recurrence and all-cause mortality. The American Journal of 
Clinical Nutrition, 113(6), 1447–1457. 
https://doi.org/10.1093/ajcn/nqaa394.

Results
• The fruit analysis found that those who had 

skin cancer (n=771) were significantly more 
likely to consume fruits 1+ times per day at 
the time of the survey than those who had 
not been told they had skin cancer 
(p=0.0071). (Table 1). 

• Females who had skin cancer (n=423) were 
significantly more likely to consume 1+ 
servings of fruit/day at the time of the survey 
than females who had not been told they 
had skin cancer (p=0.039).

• The vegetable analysis found that those 
who had skin cancer (n=756) 
were significantly more likely to consume 
vegetables 1+ times per day than those who 
had not been told they had skin cancer (p< 
0.0001).

Conclusion
• Intake of phytochemicals, found in plant-

based foods, can be correlated to positive 
health outcomes, including a reduced risk 
of cancer. 

• Although no cause and effect can be 
determined between past diagnosis and 
current consumption of fruits and 
vegetables, the literature suggests people 
may make changes to their lifestyle after 
the diagnosis of skin cancer.

• Further research is needed to determine if 
there is a difference in the specific type 
and amounts of vegetables and fruits 
consumed among those who have been 
diagnosed with skin cancer.

Fruit Skin 
Cancer 1+ 
Fruit/Day

Skin 
Cancer <1 
Fruit/Day

No Skin 
Cancer 1+ 
Fruit/day

No Skin 
Cancer <1 
Fruit/Day

p

Overall 6.7% 5.3% 93.3% 94.7% 0.007

Males 6.3% 5.1% 93.7% 94.9% 0.102

Females 7.0% 5.5% 93.0% 94.5% 0.039

Vegetable Skin 
Cancer 1+ 
Veg/Day

Skin 
Cancer <1 
Veg/Day

No Skin 
Cancer 1+ 
Veg/Day

No Skin 
Cancer <1 
Veg/Day

p

Overall 6.8% 4.3% 93.2% 95.7% 0.0001

Males 6.6% 3.7% 93.4% 96.3% 0.0003

Females 7.0% 5.1% 93.0% 94.9% 0.0310


