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Abstract: Sunscreen use has the potential to block and/or absorb ultraviolet radiation from the sun, decreasing
the risk of skin cancer and delaying the photo-aging process. The objective of this cross-sectional study was
to determine the knowledge, attitude and practice of academic hospital personnel. 518 persons (259 personnel
and last year medical and nursing students of Valiasr and Mosavi University Hospitals and 259 age-matched
patients) were recruited to the study. A total of 31 question items (5 demographics, 11 knowledge, 11 attitude
and 4 sunscreen use behaviors) were included. The cases had a mean score of 7.17 (2.18), while the mean score
of the control group was 5.60 (2.57) for sunscreen use knowledge (t=-7.006, p<0.001). Women had a higher mean
score for knowledge than men. Unlike their knowledge, the cases' attitude and behavior toward sunscreen use
were not significantly different those of the ones in the control group. Regression analysis showed a positive
association between higher education level and female sex with knowledge, attitude and behavior. Despite the
importance of health promotion in primary and secondary prevention, it is disappointing that health care
professionals are no different from the laypeople when it comes to effective sun protection behavior even
though they have a relevantly higher knowledge. 
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INTRODUCTION professional community, especially physicians and

Epidemiological studies strongly implicate ultraviolet protection  awareness and recommendations, is critical
(UV) radiation exposure from the sun as the principal [13-15].
environmental cause of skin cancer and premature aging There are limited data regarding sun protection
[1-5]. Along with seeking shade, wearing protective awareness and personal practice physicians and other
clothing and hats, sunscreen use has the potential to health care workers. We aimed to determine the
block and/or absorb UV radiation from the sun, knowledge, attitude and behavior of hospital personnel
decreasing the risk of skin cancer and delaying the photo- and last-year medical and nursing students in an academic
aging process [6-8]. Through the concerted effort of the hospital in Zanjan, Iran towards sunscreen use and
medical community, public health agencies and nonprofit compare it to those of the members of the control group.
organizations, there is a steady increase in the frequency
of sunscreen use by the general public [9, 10]. However, MATERIAL AND METHODS
there is still a significant portion of the public who do not
use sunscreens. Furthermore, those who use sunscreens This cross-sectional study was conducted on 518
often apply the products infrequently and inappropriately persons composed of 259 personnel (physicians, nurses,
[11, 12]. midwifes, nursing assistants, lab technicians) and last

Health care workers and hospital personnel have a year medical and nursing students of Valiasr and Mosavi
broad exposure to patients and the involvement of this University  Hospitals, Zanjan, Iran, as cases (Table 1) and

nurses, in health promotion activities, such as sun
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Table 1: Frequency of different occupational groups among hospital
personnel (N=259)

Sex (%)
-----------------------------------------------------------------

Occupation Female Male Total (%)

Physician 19 (7.8) 2 (13.3) 21(8.1)
Nurse 134 (54.9) 5 (33.3) 139 (53.7)
Midwife 15 (6.1) 0 (0.0) 15 (5.8)
Student 35 (14.3) 5 (33.3) 40 (15.4)
Lab technician 16 (6.6) 1 (6.7) 17 (6.6)
Nursing assistant 25 (10.2) 2 (13.3) 27 (10.4)

259 age-matched patients were visiting the hospital
ambulatory clinics, as the control group in spring 2011.
Mean age of participants was 28.68 (6.05) years old. Other
demographics are shown in table 2. Dermatology members
of staff were excluded from the case group and patients
that were involved in health care professions or had a
higher education in medical sciences were excluded from
the control group. Structured questionnaires were
administered to the subjects. Face-to-face interviews were
conducted for illiterate respondents in the control group.
Interviews were performed by previously trained nursing
assistant staff from the same hospital. When a responder
refused to participate, the next one was asked and so
forth. Refusal rate to participate was very low.

The questionnaire was about sunscreen use
knowledge, attitudes and behaviors. A total of 31
question items were included, among which 5 were
demographics, 11 were about sunscreen use knowledge,
11were about attitude toward sunscreen use and 4 were
sunscreen use behaviors. The knowledge questions were
in a multiple choice format, with one correct answer for
each question, while the attitude scale consisted of five-
point Likert type items. The questionnaire's content
validity was assured after consulting with a dermatologist.

Knowledge was evaluated using the total scores for
each subject on knowledge questions, with one point for
each correct answer and zero points for each incorrect
answer,  to   a maximum   of   11    potential    points   if
one  answered    all     knowledge     questions   correctly.

Of these 11 multiple choice questions, 3 questioned the
meaning of SPF (sun protection factor), side effects of
sunscreen use (skin inflammation and allergy in high
doses and skin ageing when used constantly) and types
of sunscreen (organic and inorganic) and 8 questioned
the short-term (sunburn, erythema and irritation) and
long-term (lentigo, skin cancer, wrinkles, telangiecasia and
fragility) harms of sunlight on skin.

Attitude toward sunscreen use was measured by
summing obtained scores on attitude items for each
subject. After the adjustments made for attitudinal
question items in terms of coding direction, each item was
scored five points for the most positive (favorable to
sunscreen) and one point for the most negative (against
sunscreen) attitude. With a total of 11 attitudinal question
items, the possible total attitude score for each subject
ranged from 11 to 55. These attitudinal question items
were in three categories (economic, physical and
emotional) ranging from totally agree to totally disagree.
The economic aspect of attitude consisted of two items
including: "Using sunscreen is an extra cost"; and
"Buying sunscreen is only beneficiary for cosmetic
industries". The physical aspect of attitude consisted of
two items including: "I dislike the sunscreen's odor"; and
"I feel heaviness on my skin when using sunscreen". The
emotional aspect of attitude consisted of seven items
including: "I believe that no sunscreen is compatible with
my skin"; "Using sunscreen has side effects on skin"; "
Using sunscreen is an obstacle for cosmetic use";
"Sunscreen's efficiency has not been proved by medical
studies"; "Sunscreen benefits are more than its
disadvantages"; "Sunscreen decreases skin stains"; and
" I have a better feeling when using sunscreen". 

Self-care practices or behaviors were assessed
through four question items. The first, asking "Do you
use sunscreen in your daily life?", as a yes/no question,
assessed the respondents practice toward sunscreen. The
next two were multiple response items measured on a five-
point scale, with response options ranging from very
much to very little. The items were: "How much sunscreen
do  you use?"  and  "Is  SPF  effective on choosing your

Table 2: Frequency of sex and educational degree among responders

Demographic feature Case (%) Control (%) P value

Sex (N=518) Female 244 (94.2) 204 (78.8) <0.001

Male 15 (5.8) 55 (21.2)

Educational Degree (N=509) Without HE 32 (12.3) 99 (39.6) <0.001

BA 175 (67.6) 132 (52.8)*

MS/MD 52 (20.1) 19 (7.6)*

*HE: Higher Education; BA: Bachelor of Art; MS: Master of Science; MD: Medical Doctorate.
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sunscreen?" The distribution on the variables was
skewed so they were dichotomized. The items were
collapsed into "very much or much" and "so-so, little or
very little". The last question item, asking "Which type of
sunscreen do you use?" with three answers including
"Organic", "Non-organic" or "Doesn't matter", assessed
the respondents' tendency toward different types of
sunscreen.

The following items were included as demographic
indicators: gender, age, level of education, field of higher
education and occupation. Level of education was
categorized as without higher education (i.e. college and
below college), BA (Bachelor of Art) and MS/MD (Master
of Science/ Medical Doctorate).

In   a   pilot   study   the   reliability   of  knowledge
and validity assessing questions was tested and a
Cronbach's alpha of 0.717 and 0.86 were obtained
respectively.

Data were presented as frequency (%) or mean
(SD=standard deviation). Pearson chi  analysis was used2

to assess associations between categorical values and the
groups. When the sample was small, the Fisher exact test
was used. T-test and one-way analysis of variances were
used when comparing continuous variables (e.g.
knowledge and attitude scores) between two groups and
more than two groups, respectively. General linear model
(GLM) univariate analysis was used to evaluate the
interaction between two categorical values on the mean of
a continuous variable. Linear and logistic regression
analysis were performed to explore the predictive value of
different independent variables on continuous
(knowledge and attitude) and categorical (behavior)
dependent variables, respectively. Missing values were
omitted in every statistical test. A P value of <0.05 was
considered statistically significant, with all P values being
two-tailed. Analyses were conducted with SPSS version
17 for windows (SPSS Inc, Chicago, Illinois, USA).

The study was approved by Ethics Committee of
Zanjan University of Medical Sciences and followed the
principles of the Declaration of Helsinki. All participants
gave verbal consent.

RESULTS AND DISCUSSION

The cases had a mean score of 7.17 (2.18), while the
mean score of the control group was 5.60 (2.57) for
sunscreen use knowledge (t=-7.006, p<0.001). Table 3
compares the scores of different question items assessing
knowledge of the subjects.

Table 3: Question items assessing knowledge of subjects toward

sunscreen use

Case Control

Question item Mean (SD) Mean (SD) P value

Sunlight harm 5.60 (1.96) 4.29 (2.28) <0.001*

Short-term 2.01 0.98) 1.46 (0.99) <0.001

Long-term 3.55 (1.46) 2.84 (1.68) <0.001

Types of sunscreen 0.54 (0.52) 0.65 (0.58) 0.579**

Side-effects of sunscreen 0.62 (0.48) 0.50 (0.50) 0.003**

Sun Protection Factor 0.86 (0.34) 0.71 (0.45) <0.001**

*Maximum score of the category is 8 and maximum score of short-term and

long-term sub-categories are 3 and 5, respectively.

**Maximum score is 1.

Women had a higher mean score for knowledge than
men (6.64 (2.38) vs. 5.07 (2.84), t=4.513, p<0.001). This was
true in both cases (7.19 (2.18) vs. 6.86 (2.19), t=0.568,
p<0.001) and the control group (5.89 (2.44) vs. 4.41 (2.78),
t=3.389, p<0.001). GLM showed no significant interaction
between the groups and sex (F=2.38, p=0.123).

Level of education had also a positive effect on the
knowledge of subjects (MS/MD: 7.88 (1.81), BA: 6.80
(2.25); without higher education: 4.72 (2.47), F=47.169,
p<0.001). In cases, this difference remained significant
between the three levels of education, but in the controls,
it was significant only between with (BA and MS/MD)
and without higher education. GLM showed a borderline
significant interaction between the groups and education
level (F=3.023, p=0.050).

Unlike  their  knowledge,   the   cases'  attitudes
toward  sunscreen  use  was  not  significantly  different
from the controls (42.13 (7.07) vs. 41.64 (6.33), t=-0.754,
p=0.451). Table 4 compares the scores of different aspects
of attitude (economic, physical and emotional) and
question items remarking them in both cases and the
control group.

Women had also a higher mean score for attitude
than men (42.48 (6.67) vs. 37.20 (5.29), t=5.27, p<0.001).
This was true in both cases (42.39 (7.09) vs. 38.07 (5.46),
t=2.23, p=0.026) and the control group (42.60 (6.09) vs.
36.85 (5.26), t=5.130, p<0.001). GLM showed no significant
interaction between the groups and sex (F=0.429,
p=0.513).

Subjects with MS/MD level of education had a higher
attitude score than the other two (F=5.728, p=0.004). This
difference was only significant in cases (F=6.918,
p=0.001), leaving a borderline significant interaction
between the groups and education level (F=2.996,
p=0.051).
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Table 4: Question items assessing attitude of subjects toward sunscreen use
Case Control

Question item Mean (SD) Mean (SD) P value
Economic 7.84 (1.59) 7.80 (1.49) 0.782*

It's an extra cost 4.01 (0.84) 4.00 (0.83) 0.915
It's only beneficiary for cosmetic industry 3.82 (0.93) 3.80 (0.90) 0.795
Physical 7.21 (1.68) 7.32 (1.77) 0.474*

I dislike its odor 3.77 (0.98) 3.83 (0.88) 0.465
I feel heaviness on my skin 3.43 (1.10) 3.46 (1.11) 0.755
Emotional 27.21 (4.41) 26.32 (4.11) 0.027**

No sunscreen is compatible with my skin 3.84 (0.94) 3.66 (1.01) 0.039
It has its own side effects 3.55 (0.96) 3.47 (1.00) 0.367
It's an obstacle for cosmetic use 3.95 (0.89) 3.84 (0.94) 0.190
Its efficiency has not been proved by medical studies 3.94 (0.87) 3.82 (0.90) 0.137
Its benefit is more than its harm 4.07 (0.87) 3.78 (1.03) 0.001
It decreases skin stains 4.02 (0.87) 3.76 (0.99) 0.002
I have a better feeling when using it 3.88 (0.91) 3.81 (0.95) 0.400
*Maximum score of the category is 10 and maximum score of each of the question items in the category is 5.
**Maximum score of the category is 35 and maximum score of each of the question items in the category is 5.

Table 5: Comparison of knowledge and attitude toward sunscreen use within different groups of hospital personnel
Physician Nurse Student Midwife Lab technician Nursing assistant P value

Knowledge Mean (SD) 8.7 (1.12) 7.34 (2.00) 7.87 (1.72) 7 (1.35) 5.35 (1.96) 4.68 (2.92) <0.001
Attitude Mean (SD) 46.27 (4.36) 42.51 (6.62) 41.69 (6.83) 47.54 (4.41) 39.92 (8.21) 39.52 (8.76) 0.003

Table 6: Comparison of behavior toward sunscreen use within different groups of hospital personnel (%)
Item Physician Nurse Student Midwife Lab technician Nursing assistant P value*
Sunscreen use (N=254) Yes 18 (85.7) 107 (78.7) 31 (77.5) 14 (93.3) 14 (82.4) 11 (44.0) 0.002

No 3 (14.3) 29 (21.3) 9 (22.5) 1 (6.7) 3 (17.6) 14 (56.0)
Amount of use (N=194) High 11 (61.1) 33 (30.8) 17 (56.7) 9 (64.3) 8 (57.1) 4 (36.4) 0.010

Low 7 (38.9) 74 (69.2) 13 (43.3) 5 (35.7) 6 (42.9) 7 (63.6)
SPF consideration (N=195) High 12 (66.7) 61 (57.0) 20 (64.5) 10 (71.4) 8 (57.1) 4 (36.4) 0.515

Low 6 (33.3) 46 (43) 11 (35.5) 4 (28.6) 6 (42.9) 7 (63.6)
*When including the control group as a category, p values were 0.003, 0.007 and 0.333 respectively.

Table 7: Regression model of factors in relation with knowledge, attitude and behavior toward sunscreen use
Demographic feature Case (%) Control (%) P value
Sex (N=518) Female 244 (94.2) 204 (78.8) <0.001

Male 15 (5.8) 55 (21.2)
Educational Degree (N=509) Without HE 32 (12.3) 99 (39.6) <0.001

BA 175 (67.6) 132 (52.8)*

MS/MD 52 (20.1) 19 (7.6)*

*HE: Higher Education; BA: Bachelor of Art; MS: Master of Science; MD: Medical Doctorate.

The frequency of positive behavior toward sunscreen This was true in both groups. In those who used
use also didn't differ significantly between cases and the sunscreen, women also tended to use it in a much more
control group (195 (76.8%) vs. 184 (71%), chi =2.181, Exact amount than men (144 (40.7) vs. 2 (8.3), chi =9.919, Exact2

p=0.159). In those who used sunscreen, tendency toward p=0.001). Women also took into account SPF for their
a higher amount of sunscreen wasn't different between sunscreen selection more than men (193 (56.8) vs. 5 (25),
cases and the control group (82 (42.3) vs. 64 (34.8), chi =7.701, Exact p=0.009). This was true in both groups.
chi =2.232, Exact p=0.141). This was also true about Organic sunscreen was used in 63 (28) cases and 892

considering SPF in their sunscreen selection (115 (59) vs. (43.2) the control group and inorganic sunscreen in 28
83 (53), chi =2.715, Exact p=0.111). (12.4) cases and 12 (5.8) the control group and the rest2

Women reported a higher use of sunscreen than men were indifferent regarding the type of sunscreen
(355/443 (80.1) vs.24/70 (34.3), chi =65.849, Exact p<0.001). (chi =14.20, p=0.002).2

2

2

2
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Comparison of the knowledge and attitude between achieve 10–15-fold protection, a sunscreen rated
different groups of hospital personnel showed a SPF30–SPF50 needs to be applied [18]. In our survey,
significant difference (Table 5). Post hoc test revealed this considering the amount of the sunscreen being used, only
difference in knowledge as a significant difference in a small proportion of the consumers (42.3% of the hospital
scores of nursing assistants with physicians (p<0.001), personnel and 34.8 of the controls) reported a relatively
nurses (p<0.001) and students (p<0.001) and also scores adequate amount of consumption. Moreover, although we
of lab technicians with physicians (p<0.001), nurses do not have our respondents preferred SPF of sunscreen
(p=0.001) and students (p<0.001). As for attitude, post used, knowing that nearly half of both the health care
hoc test revealed this difference as a significant difference professionals and the controls didn't consider SPF as an
in scores of nursing assistants with physicians (p=0.021) important factor for their selection of sunscreen,
and midwifes (p=0.18). highlights the presumption that besides the proper

As shown in table 6, sunscreen use behavior application  of  sunscreen,  the  optimal  SPF  to  achieve
between different groups of hospital personnel was also an acceptable  amount  of  sun  protection  is  also
significantly different (p=0.002), in which most of this neglected. Therefore, the numbers of consumers that use
difference could be due to behavior among nursing this kind of sun protection effectively would be less, in
assistants. both groups.

When excluding the nursing assistants, the As could be predicted, knowledge level toward
difference between cases and the control group remained sunscreen use was higher in health care professionals
insignificant regarding their attitudes (p=0.216), but was than in the control group, as it was in other studies [20].
significant regarding their behaviors (p=0.020). But the disappointing result was that this higher

Regression analysis showed a positive association knowledge didn't affect their attitude and behavior to
between higher education level and female sex with differ significantly from the control group. Jones et al., in
knowledge, attitude and behavior (Table 7). a survey evaluating attitudes and perceptions regarding

A majority of the respondents among the hospital skin cancer and sun protection behavior in an Irish
personnel (76.8%) and the control group (71.0%) reported population also concluded that awareness about sun
sunscreen use on a regular basis. Although similar to one exposure and skin cancer, although being high in the
survey, this percentage of consumers seems relatively population of dermatology patients, did not necessarily
higher than other previously reported studies [9, 10, 16, influence their sun protection behavior. This extends to
17]. health-care professionals whose increased knowledge on

From a public health perspective, the UV exposure of the effects of sun exposure and skin cancer does not
sunscreen-protected skin depends on a number of factors correlate with a change in their sun exposure or behavior
such as amount applied, how it is spread and UV [21]. This can be a disappointing point regarding the role
absorbing properties of sunscreens [18]. In a population that this professional community plays in promoting
of sunscreen users study, most of the variance in UV public health and educating others. As a previous study
protection achieved depends upon issues of compliance on physicians showed, personal sun protection practices
(i.e. how much sunscreen is applied and how well it is were predictive of professional practices regarding sun
applied) with the technical performance of the product (i.e. protection counseling [22]. Healthcare professionals,
how well it absorbs UV) contributing only about 10% of doctors and nurses in particular, should play a significant
variance [19]. A survey in the US reported that only less role in health promotion and have an adequate level of
than one third of the respondents knew the proper basis knowledge and the appropriate attitude required to advise
of how and when to apply sunscreen on their skin. The their patients. A previous study has shown that, although
most disappointing result was related to the amount of nurses had a responsible attitude towards sunburn and
sunscreen application per use, in which only 18% of the need for adequate protection, they did not fully
respondents knew that approximately 1 ounce of understand the extent to which the sun could cause long-
sunscreen is required to cover the entire body [12]. term damage and skin cancer [23]. 

Because of these and other sub-optimal application The regression model showed that sex and education
of the sunscreen, the protection achieved by using level were predictors of knowledge, attitude and behavior
sunscreen is often less than that expected. Thus, as a rule toward sunscreen use.
of thumb, the protection achieved is estimated as typically Women had higher knowledge scores and more
about one third of the rated SPF. Therefore in order to favorable attitudes toward sunscreen use than men, a
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finding that is in accordance with the general trend in the REFERENCES
literature [12, 24, 25]. There was no interaction between
sex and the groups regarding knowledge and attitude,
using general linear model analysis, which means that
being involved in a health care professional does not
affect this difference between sexes' knowledge and
attitude toward sunscreen use. 

Women seemed to be more vigilant in protecting
themselves from sunburn. They displayed more favorable
behaviors than men, such as the more frequent use of
sunscreen, preferable amount of sunscreen use and taking
into account SPF in their sunscreen selection. This is
consistent with other findings in the literature [24, 26, 27,
28, 29]. Nevertheless, some studies showed that men
respondents were more likely to use other kinds of sun-
protection (e.g. wearing a cap) rather than using
sunscreen, explaining the lower rate of sunscreen use by
men [30-33]. 

Higher level of education was associated with a
better knowledge, attitude and behavior toward sunscreen
use, as shown in the regression model. The subgroup
among the health care professions that had a lower
knowledge and attitude (nursing assistants) had also a
lower education level (without higher education). When
excluded, positive behavior in health care professions
toward sunscreen use became significantly higher than
that of the ones in the control group. It can be assumed
that a higher level of knowledge in higher level of
educations can lead to a better attitude and behavior. This
is in line with other previous studies [29, 34, 35]. 

As a limitation to this study some other variables
such as skin type, sun exposure behaviors, history of
sunburns and other sun protection used were not
considered which could confound the results.

CONCLUSION

Although there was a trend to a higher level of
relevant knowledge in the health care professionals than
in laypeople, there was no significant difference between
the two groups regarding effective behavior toward
sunscreen use, except for physicians. Despite the
importance of health promotion in primary and secondary
prevention, it is disappointing that health care
professionals are no different from the laypeople when it
comes to effective sun protection behavior. In order to
improve this area of health education and promotion,
health care professionals especially nurses and nursing
assistants should be targeted in education campaigns
regarding sun exposure and protection.
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