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Abstract
Background The positive association between physical 
activity and sunburn is a health behavior trade-off  be-
tween the health benefits of physical activity and in-
creased risk of skin cancer.
Purpose We assessed walking, which is a common source 
of physical activity, and the prevalence of sunburn.
Methods This research used the 2015 National Health 
Interview Survey of adults (N = 26,632), age ≥ 18 years. 
We defined four exclusive categories of walking: (a) 
those who reported not walking; (b) only transportation 
(to get some place, such as work, a store, or public transit 
stop); (c) only leisure (such as for fun, relaxation, or exer-
cise); and (d) both categories. We estimated the adjusted 
prevalence of sunburn by walking category and separ-
ately for walking duration; we stratified by gender and 
sun sensitivity.
Results The adjusted sunburn prevalence was not dif-
ferent between walking categories for women, but it was 
for men. Specifically, prevalence was lower for men who 
reported not walking, 34.1% (95% confidence interval 
[CI]: 32.2%–36.1%) compared to 38.8% (95% CI: 36.5%–
41.2%) who walked for both purposes (p = .003). Walking 
duration was not associated with sunburn prevalence.
Conclusion We could not determine whether sunburn 
occurred during walking trips because the questions 
were not asked as such. However, the results suggest 
that walking, unlike leisure-time physical activity (such 

as exercise, sports, or physically active hobbies), may 
not generally be associated with sunburn, except for the 
higher sunburn prevalence for men who walked for both 
leisure and transportation purposes.

Keywords:  Sunburn • Physical activity • Walking • 
Leisure • Transportation

Introduction

Public health communications in the USA, such as Step 
It Up! The Surgeon General’s Call to Action to Promote 
Walking and Walkable Communities and The Surgeon 
General’s Call to Action to Prevent Skin Cancer, address 
walking and skin cancer as independent issues [1, 2]. 
Walking is a common source of physical activity access-
ible to most people [3, 4]. However, those with higher 
amounts of physical activity also have higher risk of skin 
cancer, specifically melanoma [5], ostensibly from the 
higher rates of sunburn among physically active people 
[6]. Little is known about the association between types 
of common outdoor physical activities, such as walking, 
and sunburn [7]. For example, those who play outdoor 
sports have higher risk of sunburn [8], but it is unknown 
whether the much more common activity of walking is 
associated with higher risk of sunburn. Walking for phys-
ical activity typically occurs on neighborhood streets, in 
parks, or on trails, although some occurs in shopping 
malls or on a treadmill [9].

Better understanding of walking as both a cancer 
prevention behavior and as a potential cancer risk 
factor could inform strategies aimed at jointly achieving 
healthful physical activity and reducing risk of skin 
cancer. Disaggregation of walking into categories, for 
leisure or as a means of transportation, is necessary to 
account for walking-category-specific behaviors and 
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context [10]. This research examined the association be-
tween category and duration of walking and sunburn 
prevalence after accounting for leisure-time physical ac-
tivity and sun protection behaviors.

Methods

This cross-sectional research used the nationally repre-
sentative 2015 National Health Interview Survey (NHIS; 
N = 33,672). The NHIS is an annual household survey of 
the U.S. noninstitutional adult (age ≥ 18 years) popula-
tion [11], and a description of demographics is available 
[6]. The outcome variable was any reported sunburns 
in the previous 12  months. We defined four exclusive 
categories of walking reported for the past 7  days: (a) 
those who reported not walking more than 10 min (no 
walking); (b) only transportation (walking to get some-
place); (c) only leisure (walking for fun, relaxation, or ex-
ercise); and (d) both categories [12]. Walking duration for 
transportation and leisure was calculated from responses 
to frequency and average duration of trips. Covariates 
included regular sunscreen use, sun avoidance, and 
sun protective clothing use. Analyses also adjusted for 
demographics and covariates related to sunburn risk or 
walking: leisure-time physical activity level (inactive, in-
sufficiently active, sufficiently active, or highly active) 
[13], obesity or overweight, needs walking assistance, 
ever had a skin exam, skin reaction after 2 weeks in the 
sun (very dark tan, moderate tan, mild tan, burn repeat-
edly or freckle, or do not go out in the sun), personal 
or family history of melanoma, ever had cancer, health 
insurance status, sunless tanning product use, indoor 
tanning use, smoking status, and binging drinking status 
[6]. This study was exempt from review by the National 
Cancer Institute institutional review board because we 
used publicly available deidentified data.

Statistical Analyses 

We examined the associations between walking behavior 
and any sunburns, controlling for covariates. We assessed 
variation in sunburn prevalence for walking by category 
and duration with logistic regression. We stratified by 
gender and sun sensitivity (any reported skin burn when 
not protected from the sun for 1 hr) following previous 
research [6]. We excluded respondents who were unable 
to walk (n = 894) or had missing responses to any vari-
ables (n = 7,040) for an analytic sample of N = 26,632. 
Among walkers, we categorized the walking duration 
variables into quartiles, as it was zero-inflated and right 
skewed. A sensitivity analysis showed that walking dur-
ation as a continuous or log-transformed variable pro-
duced similar results.

We used SAS-callable SUDAAN, version 11.0 (Research 
Triangle Institute) to account for the complex sampling de-
sign and weights. Significance tests used the adjusted Wald 
F-test and linear contrasts for differences between walking 
categories; p < .05 was the level of significance.

Results

Descriptive Statistics

A higher proportion of men reported walking for both pur-
poses (22.1%, 95% confidence interval [CI]: 21.2%–22.2%) 
compared to women (19.5%, 95% CI: 18.5%–20.5%), 
whereas a higher proportion of women reported walking 
for leisure only (35.6%, 95% CI: 34.4%–36.7%) compared 
to men (28.7%, 95% CI: 27.5%–29.9%) (Table 1).

Sunburn and Walking Categories 

Sunburn prevalence, adjusted for covariates, was not sig-
nificantly associated with walking categories for women 
(F[3, 14,320] = 1.15, p =  .32), but it was for men (F[3, 
12,304] = 3.25, p = .02). Specifically, sunburn prevalence 
was lower for men who reported no walking (34.1%; 
95% CI: 32.2%–36.1%) compared to men who walked 
for both purposes (38.8%; 95% CI: 36.5%–41.2%; F[1, 
12,306] = 9.24, p = .003; Table 2). Similarly, sunburn was 
three percentage points higher in men who reported any 
walking compared to no walking (F[1, 12,306]  =  7.26, 
p =  .008) and there was not a significant difference for 
women (F[1, 14,320] = 0.45, p = .50).

No significant associations between sunburn and 
walking were found among sun-sensitive individuals 
(N = 13,974) (Fig. 1).

Walking Duration and Sunburn 

Minutes of walking, in models adjusted for covariates, 
were not significantly associated with sunburn for women 
(transportation, F[4, 14,319]  =  1.34, p  =  .26; leisure, 
F[4, 14,319]  =  1.76, p  =  .14) or men (transportation, 
F[4, 12,303] = 2.26, p = .06; leisure, F[4, 12,303] = 1.60, 
p = .17). Similarly, among sun-sensitive individuals, the 
adjusted association between walking minutes and sun-
burn was not significant for women (transportation, F[4, 
7,805] = 0.67, p = .61; leisure, F[4, 7,805] = 1.39, p = .24) 
or men (transportation, F[4, 6,159]  =  0.82, p  =  .51; 
leisure, F[4, 6,159] = 1.38, p = .24).

Discussion

With one exception, the results suggest that neither 
walking category nor duration was generally associated 
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Table 2.   Weighted and adjusteda prevalence (% and 95% confidence intervals [CIs]) of ≥1 sunburns in past 12 months for U.S. adults for walking categoriesb 
and selected covariates, National Health Interview Survey, 2015

Women Men

Adjusted, ≥1 sunburns 
% (95% CI)

p Adjusted, ≥1 sunburns 
% (95% CI)

p

Walking  .32  .02

  Not walking more than 10 min 35.2 (33.1–37.2)  34.1 (32.2–36.1)c  

  Transportation only 37.7 (34.5–41.0)  37.3 (34.3–40.4)  

  Leisure only 35.0 (33.1–36.9)  36.0 (33.9–38.2)  

  Both purposes 36.8 (34.5–39.1)  38.8 (36.5–41.2)c  

Age group  <.0001  <.0001

  18–24 52.1 (47.7–56.4)  49.9 (45.8–54.0)  

  25–34 47.6 (44.9–50.3)  46.9 (44.3–49.6)  

  35–44 43.6 (41.0–46.2)  43.1 (40.2–46.1)  

  45–64 30.6 (28.8–32.5)  32.2 (30.4–34.0)  

  ≥65 13.1 (11.0–15.5)  14.2 (12.4–16.4)  

Race/ethnicity  <.0001  <.0001

  White, non-Hispanic 41.4 (39.7–43.1)  42.3 (40.5–44.2)  

  Black, non-Hispanic 14.7 (12.6–17.0)  9.0 (7.1–11.3)  

  Hispanic 30.5 (27.7–33.4)  29.5 (26.3–32.9)  

  Other, non-Hispanic 25.5 (21.9–29.4)  26.1 (22.3–30.4)  

Physical activity leveld  .02  .0001

  Inactive 33.0 (30.7–35.3)  31.1 (28.6–33.7)  

  Insufficiently active 36.3 (34.2–38.6)  37.8 (35.3–40.3)  

  Sufficiently active 38.0 (35.7–40.4)  37.2 (34.8–39.7)  

  Highly active 36.0 (34.1–37.9)  37.9 (35.9–40.0)  

Skin reaction after 2 weeks in sun  <.0001  <.0001

  Very dark tan 30.9 (27.8–34.1)  33.9 (30.9–37.1)  

  Moderate tan 35.7 (33.6–37.8)  36.1 (34.2–38.2)  

  Mild tan 35.0 (33.1–37.0)  34.8 (32.8–36.9)  

  Burn repeatedly or  freckle 42.5 (40.3–44.8)  44.8 (41.9–47.8)  

  Do not go out in the sun 20.9 (17.1–25.4)  20.5 (15.8–26.3)  

Regular sun avoidancee  .0003  .001

  Yes 33.4 (31.7–35.1)  33.4 (31.2–35.7)  

  No 37.5 (35.9–39.1)  37.3 (35.8–38.8)  

Regular sun protective clothing usef  .17  .47

  Yes 34.6 (32.6–36.6)  36.6 (34.7–38.5)  

  No 36.1 (34.8–37.5)  35.8 (34.2–37.5)  

Regular sunscreen use (SPF15+)g  .0001  <.0001

  Yes 37.9 (36.3–39.6)  41.2 (38.8–43.7)  

  No 33.7 (32.1–35.3)  34.4 (32.9–35.9)  

aCovariates in addition to those listed: education status, marital status, foreign-born status, needs walking assistance, U.S. Census region, obesity or over-
weight, smoking status, binge drinking, tanning bed use, ever had a skin exam, ever had cancer, family history of melanoma, personal history of mel-
anoma, sunless tanning product use, and health insurance status.
bReported walking categories for at least 10 min in the past 7 days.
cSignificant linear contrast of regression coefficients: F(1, 12,306) = 9.24, p = .003.
dIndividuals were categorized into four activity levels based on the 2008 Physical Activity Guidelines for Americans: highly active (>300 min/week of 
light or moderate-intensity aerobic activity, 150 min of vigorous-intensity aerobic activity, or an equivalent combination per week [i.e., moderate-intensity 
equivalent activity]), sufficiently active (150–300 min/week of moderate-intensity equivalent activity), insufficiently active (some activity but less than 
150 min/week of moderate-intensity equivalent activity), and inactive (no light to moderate or vigorous-intensity aerobic activity for at least 10 min).
eSun avoidance was defined as always or usually staying in the shade or responding not going into the sun for any sun protective question.
fSun protective clothing was defined as always or usually wearing at least one: wide-brimmed hat, long sleeved shirt, or long clothing to the ankles.
gRegular sunscreen use was defined as always or usually using sunscreen with SPF15+ (sun protection factor).
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with sunburn prevalence. The one caveat concerned men, 
where the difference in sunburn was nearly 5 percentage 
points higher between those who walked for both leisure 
and transportation purposes compared to men who re-
ported not walking at least 10 min.

These results differ from prior population studies 
where general physical activity has been strongly as-
sociated with increased sunburn [6, 14]. Some reasons 
walking is different from general physical activity may be 
due to type of clothing (e.g., clothing worn while walking 
to work may cover more skin than clothing worn while 
jogging), time of day, or context. Also, in contrast to 
findings of a gender difference in general physical ac-
tivity, women reported more leisure walking trips than 
men, but they did not report more sunburn, which is a 
consistent gender-related finding in prior sunburn re-
search [6]. We found differences in sun protection be-
tween genders: more women used sunscreen and avoided 
the sun; however, more men wore protective clothing, 
similar to prior research [6].

Limitations 

Our purpose was to examine the association between 
walking and sunburn while controlling for overall phys-
ical activity. However, our measure of physical activity 
may be a limitation with these data. First, it was limited 
to leisure-time physical activity. Second, we compared 
models controlling for leisure-time physical activity 
versus not controlling; findings in models controlled for 
physical activity were attenuated. This attenuation may 
be due to controlling for the effect of physical activity; 

however, it may also be due to measurement issues. There 
was a potential overlap between reported walking and 
leisure-time activity, so inclusion of this variable could 
be overcontrolling for the association of interest. For ex-
ample, some respondents could have reported walking 
activity during the walking questions and reported 
leisure and transportation walking as part of their 
leisure-time activity. It is likely that the true association 
may lie somewhere between the two models’ estimates, 
and our main findings adjusting for physical activity may 
be conservative.

The survey questions referenced different time 
periods. Walking questions referred to the past 7 days, 
sunburn questions referred to the  previous 12  months, 
and sun protective questions referred to an unspecified 
time: on a warm sunny day. The different temporal spans 
of these questions and the seasonality and daily fluctu-
ations of UV risk may limit interpretability of these find-
ings. Indoor walking is a common type of leisure-time 
walking among some sociodemographic groups (e.g., 
less than high school education; <30 or >64 years of age) 
[9]. This may confound some of the association between 
physical activity and sunburn in these groups. Lastly, the 
degree to which sunburn (and sun protection) occurred 
while walking and time of day of walking trips were un-
known and limit the validity of these findings.

Conclusion

Walking, one of the most commonly reported forms 
of physical activity, does not appear to have a similar 
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Fig. 1.  Weighteda and adjustedb prevalence (% and 95% confidence intervals) ≥1 sunburns in past 12 months by walking categoryc for 
sun-sensitive individualsd, National Health Interview Survey, 2015. aError bars represent upper and lower bounds of 95% confidence 
interval. bCovariates: age group, race/ethnicity, education, marital status, foreign-born status, needs walking assistance, U.S. Census re-
gion, obesity or overweight, physical activity level, smoking status, binge drinking, sun avoidance, sunscreen use, sun protective clothing 
use, skin reaction after 2 weeks in sun, tanning bed use, ever had a skin exam, ever had cancer, family history of melanoma, personal his-
tory of melanoma, sunless tanning product use, and health insurance status. cReported walking categories for at least 10 min in the past 
7 days. dSun-sensitive individuals defined as those reporting any skin burn when not protected from the sun for 1 hr.

130� ann. behav. med. (2020) 54:125–131



association with sunburn as general physical activity. 
Still, sunburn may occur with outdoor walking. Public 
health messages that encourage walking should advise 
sun protection, with special attention to men, to reduce 
sunburn and skin cancer risk.
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