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Introduction 

The use of mobile phones has grown rapidly.1 In many countries, 
the number of telephone lines exceeds the number of inhabitants 
and, in developing countries, the number of smartphones and the 
structure of telephony itself expands faster than other elements of 
infrastructure. The “mobile” nature of telephone, instant access, and 
direct communication allow the rapid transfer of health information, 
which supports medical and public health practices, and these are the 
defining characteristics of “mobile health” or “mHealth”.2

The popularization of mobile devices has been considered by 
many authors as the technological revolution with the greatest impact 
in recent years.3 In health, for example, there are applications for 
smartphones being used for behavioral change, that promote physical 
activity,4,5,6 facilitate the control of diseases such as diabetes7,8 and 
childhood obesity.9 With regard to Dermatology, there are applications 
that, through geolocation, can calculate the ultraviolet index of a 
certain area and the synthesis of vitamin D and dermatological atlases 
and applications that simulate skin diseases and provide education for 
students.10 

Specifically, regarding the use of smartphones in sun protection 
education and skin self-examination, a study was conducted at 
the University of Colorado,11 and showed that reminders sent by 
smartphone resulted in greater adherence to photoprotection. This 
Colorado study represented a milestone in Dermatology, since 
there is a clear dissociation between what patients know about 
photoprotection and skin cancer and how effectively patients practice 
photoprotection and self-examination. In this regard, reminders sent 
by smartphone can be the decisive stimulus, transforming knowledge 

about photoprotection into actual photoprotection, increasing the 
social support for healthy behaviors and the responsibility of the 
users, transmitting emotional support12 and promoting the sense of 
will, choice and control.13 In this way, it is justified to know the habits 
of photoprotection and self-examination of primary care users and the 
impact of smartphone on health education.

The general objective of the present research is to observe the 
behavior of photoprotection and skin self-examination in primary 
care users and evaluate the impact of smartphone as an education 
tool. Additionally, specific objectives comprise: analyze whether 
there have been changes in photoprotection and self-examination 
after oral presentation supported by images; analyze whether there 
have been changes in photoprotection and self-examination after oral 
presentation supported by images and regular messaging; and, finally 
compare the results of the group in which there was only the oral 
presentation supported by images with the group that additionally 
received regular messages.

Methodology
Type, period and sampling 

This was an experimental study aimed to evaluate the level of 
knowledge of users of a primary care unit about the importance 
of photoprotection and skin self-examination and the impact of 
smartphone as an educational tool.Once it was approved by Dutra 
Hospital Ethic Committee, its first moment was conducted during 
four weeks of July, 2018, monday to friday, and took place in a 
primary care unit, in São Luís. At this unit, the total number of new 
consultations is 300weekly. 
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Abstract

Introduction: “mobile health” consists in using electronic devices to support health. 

Objectives: observe photoprotection, skin self-examination and compare the impact of 
multimedia presentation to Whatsapp messages on these habits in primary attention. 

Methodology: experimental study, envolving 300 users. First moment: SEPI (Sun 
Exposure and Protection Index) and SSEAS (Self Skin-Examination Attitudes Scale) 
were applied and a presentation was performed. Second moment (8 weeks):150 users 
received photoprotection and self-examination messages. Third moment:300 re-answered 
questionnaires. Differences were analysed using t test andlinear regression. 

Results: 39.66% used sunscreen always/frequently and, in intervention, ascended to 
47.91% (p=0.0014) without change in control. Self-examination was a priority for 48.67% 
and increased to 73.91% in control (p=0.0179) and 69.8% (p=0.0001) in intervention, 
without difference.

Conclusion: photoprotection remained low and self-examination became priority for two-
thirds (without difference between groups).
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Adults of both sexes, 18 years old or older, literate, smartphone 
owner with internet access, WhatsApp user and who consented to 
receive telephone messages were included and recruited, while 
waiting medical consultation, by verbal invitation. Systematically, 15 
users were chosen each day, in the five days of weekly operation of 
the unit. 

Instruments 

Two questionnaires were the instruments used in this research: 
SEPI (Sun Exposure and Protection Index) and SSEAS (Skin Self-
Examination Attitude Scale). Those are validated questionnaires 
and even the translations used is this research are validated by a 
board of specialists and have an alpha of Cronbach showing internal 
consistency.

SEPI questionnaire has two parts: SEPI 1, which maps exposure 
and protection habits, includes eight questions based on the five-
degree Likert scale (0 to 4 points), resulting in a total score ranging 
from zero to 32 points and the higher the exposure risk, the higher 
the score; and, SEPI 2, which maps the propensity to increase 
photoprotection, includes five questions (0 to 4 points), resulting in a 
total score ranging from zero to 20, reflecting a greater propensity to 
enhance photoprotection.14

SSEAS, in its turn, includes a list of 10 questions, answered on a 
five-point Likert scale. The total SSEAS score ranges from zero to 
40, and zero indicates low and 40, high self-examination attitudes.15

Finally, demographic variables such as age, sex, education and 
phototype were recorded in a short direct questionnaire.

Moments of the study

Initial moment: direct contact with the user

Along 4 weeks, interviews were conducted and the data obtained 
(demographics, phone number and SEPI and SSEAS responses) were 
registered on tablets, in aonline form. Immediatelly after that, an 
oral, individual presentation, supported by images, was performed, 
addressing themes previously focused on SEPI and SSEAS.

Intervention: WhatsApp messages

Half of the subjects (150) were randomized to receive messages 
(short videos), addressing SEPI and SSEAS items, sent to the cell 
phone numbers collected at the initial moment. This stage lasted 
eight weeks and each subject received 16 messages, always on friday 
afternoons and saturday mornings.

Follow-up: re-application of SEPI and SSEAS

At the end of eight weeks, all 300 users received a link that directed 
them to the same on line questionnaires answered at the time of initial 
direct contact.

Data and statistical processing

For data analysis, Stata version 14 for Windows was used. 
Categorical variables were characterized in simple frequency tables, 
while continuous variables (age, SEPI 1, SEPI 2 and SSEAS scores) 
were described in terms of central tendency and variance. 

Statistical differences were analyzed between group means using 
unpaired Student’s t-test for continuous variables. Score trends 
were determined for the participants ‘age,’ ‘sex’, ‘phototype’ and 
‘education’ by simple linear regression. In all analyzes, a significance 
level of p <0.05 was used.

Results
Characteristics of the studied population

All 300 users answered the questionnaires and received information 
about skin cancer, photoprotection and self-examination, with no 
losses at the initial moment, for example, due to internet signal or 
other technical failures.

In the second moment, after eight weeks, there were losses. The 
intervention group had a 36% loss, since only 96 of the 150 users 
answered the questionnaires. The control group had a greater loss: 
only 46 answered the questionnaires, accounting for 69.33% of losses.

In the composition of the initial sample, there was a predominance 
of women (63%), with phototypes 3 (36.7%) and 4 (30.5%), and mean 
age of 32 years and standard deviation of 13.97. Regarding education, 
individuals with complete high school (28%) and incomplete college 
(32%) predominated.

Results of the questionnaires

SEPI 1

Initial: pre-intervention assessment.

Prior to the intervention, when assessed for their UV exposure, 
respondents obtained a mean score of 11.47 with standard deviation 
4.66.

Control group: evaluation after eight weeks without messages.

Respondents who received only face-to-face guidance and were 
re-evaluated after eight weeks obtained a mean score of 9.63 with a 
standard deviation of 4.09. This average was lower than the initial one 
with statistical significance (p <0.05).

Intervention group: evaluations after eight weeks of receiving 
messages.

Respondents who received weekly messages (in addition to 
instruction at the first moment of the study) and were re-evaluated 
after eight weeks, obtained a mean score of 8.93 with a standard 
deviation of 4.31. This average was lower than the initial one with 
statistical significance (p<0.05). However, this mean and that of the 
control group showed no statistical difference between them (Figure 
1).

SEPI 2

Initial: pre-intervention assessment.

Prior to the intervention, when evaluated for propensity to increase 
sun protection, users obtained a mean score of 10.81 with standard 
deviation 4.04.

Control: evaluation after eight weeks without messages.

Respondents who received only face-to-face guidance and were 
re-evaluated after eight weeks obtained a mean score of 12.6 with a 
standard deviation of 3.9. This average was higher than the initial one 
with statistical significance (p<0.05).

Intervention: evaluations after eight weeks of receiving messages.

Respondents who received weekly messages for eight weeks (in 
addition to instruction at the first moment of the study) and were 
re-evaluated after this period, obtained a mean score of 12.3 with a 
standard deviation of 3.55. This average was higher than the initial 
one with statistical significance (p<0.05). However, this average and 

https://doi.org/10.15406/jdc.2020.04.00160


Photoprotection and skin self-examination in primary attention users: the impact of smartphone as a 
tool for education

94
Copyright:

©2020 Villa et al.

Citation: Villa RT, Villa ACFBB, Costa MRSR, et al. Photoprotection and skin self-examination in primary attention users: the impact of smartphone as a tool for 
education. J Dermat Cosmetol. 2020;4(4):92‒97. DOI: 10.15406/jdc.2020.04.00160

that of the control group showed no significant difference between 
them (Figure 2).

Figure 1 Box plot for visualization of SEPI grade 1 averages. 

Note: Reduced number of outliers and reduced score after eight weeks in both 
receiving and non-receiving groups.

Figure 2 Box plot for visualization of SEPI 2 grade averages. 

Note: Reduced number of outliers and increased score after eight weeks in both 
receiving and non-receiving groups.

SSEAS

Initial: pre-intervention assessment.

Prior to the intervention, when assessed for positive self-
examination attitude, respondents obtained a mean score 26.34 with 
standard deviation.6,7,9

Control: evaluation after eight weeks without messages.

Respondents who received only face-to-face guidance and were 
re-evaluated after eight weeks had a mean score of 29.76 with a 

standard deviation of 5.03. This average was higher than the initial 
one with statistical significance (p<0.05).

Intervention: Evaluations after eight weeks of receiving messages.

Respondents who received weekly messages for eight weeks (in 
addition to instruction at the first moment of the study) and were 
reevaluated after this period, obtained a mean score of 29.31 with a 
standard deviation of 4.42. This average was higher than the initial 
one with statistical significance (p<0.05). However, this average and 
that of the control group showed no significant difference between 
them (Figure 3).

Figure 3 Box plot for SSEAS grade point visualization. 

Note: No outliers and score increase after eight weeks in both receiving and non-
receiving groups.

Results of some isolated items from questionnaires

In the following section, individual questions are identified by the 
abbreviation of the questionnaire name, underline (_), and question 
number. Thus, for example, SSEAS question number 3 is identified 
by “SSEAS_3”.

Therefore, SEPI 1_5 question revealed that, regarding 
photoprotection, 39.66% of users mentioned using sunscreen always 
or often at the beginning. In the intervention group, this value rose to 
47.91% (p=0.0014) and, in the control group, there was no change 
after eight weeks. The questions SEPI 1_6 and SEPI 1_7, respectively, 
showed that, initially, the use of long clothes was part of the routine 
of 13.67% and hats, of 19% of users. At the end of eight weeks, long 
clothes use increased to 22.88% in the intervention group (p=0.0000), 
but did not increased in the control group and hat use increased both in 
control (36.96% with p=0.0044) and intervention group (32.3% with 
p=0.0000), but with no difference between these two groups. Initially, 
the habit of staying in covered areas to avoid the sun (SEPI1_8) was 
always or often adopted by 81% of users and remained stable in the 
control and intervention groups.

Concerning SSEAS, the SSEAS_1question revealed that a 
high percentage of users (92.33%) knew the importance of skin 
self-examination (SSEAS_1) at the initial time of the survey and 
this number remained stable after eight weeks in both groups. 
However, although this significant contingent of users knew the self-
examination, SSEAS_3 question revealed that initially less than half 
of them (48.67%) considered their skin to be a priority, and by the end 
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of eight weeks this percentage increased to 91% in control (p=0.0179) 
and 69.8% (p=0.0001) in intervention group, with no difference 
between groups.

The ability to identify a suspected skin lesion was assessed in 
SSEAS_4 question, and, at the beginning, 57% of users declared 
themselves capable and this number increased to 72.92% in 
intervention group (p=0.0087), but not in control group. For its turn, 
SSEAS_5 question revealed that 78% of users would go to the doctor 
if they identified a suspicious lesion at the beginning of the study 
and this number reached 95.65% (p=0.0010) in control group and 
91.66% (p=0.0101) in intervention group with no statistical difference 
between the groups.

Finally, the SSEAS_6 question showed that the user trusts the 
physician’s ability, with positive assessments by more than 70% of 
respondents at all times in the survey.

Discussion
Internet and its related devices are redefining the educational 

process by providing dynamic and efficient channels for the interaction 
and transmission of information between individuals and institutions. 
The present study addressed this phenomenon in Health area, and 
showed that digital sharing of knowledge with the user brought 
positive changes in their photoprotection and skin self-examation 
behaviors. In addition, this is the first study in Brazil to use WhatsApp 
to disseminate scientific information in ​​Dermatology.

Regarding the demographic data of the sample, only education 
differs significantly from what was found in literature. In a recent 
article, it was observed that primary health users completed high 
school (29.9%) or elementary (53.7%) level.16 In the present study, 
however, there was a higher number of users with incomplete (32%) 
and complete (24.33%) college, making up 56.33% of the initial 
sample. Nonetheless, schooling was not statistically related to SEPI 
1, SEPI 2 and SSEAS scores, either at baseline or in the control and 
intervention groups. Thus, it was confirmed that mHealth can impact 
the most different population groups, regardless of their level of 
education.

However, the positive impact independent of education does not 
mean that mHealth should be thought outside the context of education 
as a whole. In fact, among the social determinants of health, education 
is fundamental, representing a powerful way to break the cycle of 
poverty and promote equity in health and suggests that public policies 
should be made keeping in mind that investment in health should be 
accompanied by investments in education for more robust results.17

Concerning SEPI 1 score, it decreased in both control and 
intervention groups, indicating reduced risk of UV exposure, at eight 
weeks. On the other hand, the engagement showed great differences 
and 69.33% of the control group users stopped responding to SEPI 
1 at the end of the study. In the intervention group, however, the 
losses were much lower (36%). This behavioral pattern suggests 
that a minimum time of contact or a minimum repetition of contact 
is necessary to sensitize a certain contingent of users. Or put it 
another way: that one moment of applying the questionnaires and the 
explanation supported by images may be to short for establishing a 
good level of engagement.

On this issue of minimal interaction in Medicine, a study revealed 
that interactions between doctors and patients lasting at least 15 
minutes translated into a better perception of patient care and even a 

better prognosis in chronic diseases such as diabetes.18 This event was 
also observed here, in the form of greater engagement among those 
users whose contact with the researcher, via Whatsapp, was sustained 
for eight weeks.

In addition, regarding this amount of interaction with the user, 
the literature does not clarify the ideal duration of the intervention 
or the most appropriate number of messages. However, in a recent 
Brazilian study, approaches with one to three messages per week and 
over a period of 8 to 12 weeks were more frequent.19 In this regard, it 
is worth noting that interventions with higher frequency of message 
sending or for longer periods did not bring more engagement or more 
expressive results.20,21

The second questionnaire applied was the SEPI 2 and the rise of its 
score at the final moment of both groups indicates that users can further 
increase photoprotection in the future. By the way, this predisposition 
to continue changing the photoprotection (which has already increased 
according to SEPI 1) can be explained by the transtheoretical model. 
According to this model, if the initial resistance to some change had 
been overcome, users would have overcome an “emotional barrier” 
and become more open for new changes to occur. 22

Still regarding SEPI 2, there was the same pattern of engagement 
losses (higher in the control group). The fact that deserves to be 
highlighted is that, although the losses differed between the groups, 
the final SEPI 2 scores did not present statistical difference between 
the groups either.

Regarding age, there was no more prudent behavior regarding sun 
exposure (SEPI 1) or greater propensity to increase photoprotection 
(SEPI 2) in older users. This fact contradicts what is widely observed in 
literature: “over time, individuals in the process of aging, incorporate 
self-knowledge and attention to one’s own health into their identity.”23 
Similarly, it was not observed that dark skinned individuals were more 
exposed to the sun (SEPI 1) or less prone to photoprotection (SEPI 2). 
This result was also unexpected, based on the fact that people with 
darker skin tend to protect themselves less from the sun, as they are 
naturally less subject to the development of skin cancers.24

It is also worth mentioning that in all initial scores, regarding 
gender, women scored better than men with statistical significance. 
This is not surprising, as women are usually more attentive to their 
own health.25 However, by the end of the study, again, the overarching 
and inclusive aspect of mHealth became evident: men and women 
were equally sensitized by the intervention and, after eight weeks, 
there was no longer a statistically significant difference in gender 
scores.

For its turn, SSEAS index varied positively in control and 
intervention groups, indicating more positive attitudes toward self-
examination at the end of eight weeks in both groups. However, as 
observed for SEPI, there was a large loss of engagement in control 
group for SSEAS, which did not imply statistical difference between 
the scores of the control and intervention groups. In addition, similarly 
to what was observed for SEPI, there was no correlation between 
SSEAS and age, education and phototype of users.

Keeping in mind one of the objectives of the present study (to 
observe the photoprotection situation), SEPI 1 revealed that 39.66% 
of users mentioned that they used sunscreen always or often at the 
beginning (SEPI 1_5). In the intervention group, this value rose to 
47.91%. This is a positive result for the intervention, with statistical 
significance and is very encouraging, since, according to research 
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released by SBD in 2017, only 35% of Brazilians applied sunscreen 
frequently.26 For this SEPI 1_5 question, there was no change in 
control group after eight weeks and a single encounter was not enough 
to change sunscreen habit.

Concerning the use of clothing (SEPI 1_6) and hats (SEPI 1_7),it 
was less frequent than the use of photoprotector, at the beginning, 
but staying in covered areas to avoid the sun (SEPI 1_8) was a habit 
always or often adopted by the majority of the users. At the end of 
eight weeks, the shadow-seeking habit remained stable in the control 
and intervention groups and the use of long clothes, after eight weeks, 
was a protection strategy for only one in five users and wearing hats 
was a habit for one in three users (low level of adherence to both). In 
this regard, as observed in Australia, it can be theorized that, also in 
São Luís, the high average temperatures throughout the year make 
wearing long clothes and hats uncomfortable and this photoprotection 
strategy will become a viable option only when lighter, ventilated and 
chemically treated to protect fabrics were affordable.27 With another 
objective in mind, it is important to mention that SSEAS_1 revealed 
that almost all users knew the importance of skin self-examination at 
the time of the initial survey and that remained stable after eight weeks 
in both groups. This data, when compared with the photoprotection 
habits of the initial sample (low use of sunscreen, long clothes and 
hats) is in accordance with that already mentioned in this study: there 
is a mismatch between what people know about skin cancer and self-
examination and their effective photoprotection habits.

Finally, item SSEAS_6 revealed that the user trusted in physician’s 
ability, with positive evaluations by most respondents at all times 
of the research. It is also noteworthy that there was an increase in 
the number of individuals who stated that they would seek medical 
attention if they identified something suspicious on their skin in 
both control and intervention group (SSEAS_5). These results are in 
agreement with the CFM survey published in 2016: “In Brazil, doctors 
are the professional that the population trusts the most, and this is the 
perception of 26% of Brazilians, who secondly place teachers (24% of 
mentions) and firefighters (15%).”28

Although initially a significant number of users knew self-
examination, less than half of them considered it a priority to examine 
their own skin, but by the end of eight weeks this percentage increased 
significantly in both groups. In other words, there was a reinforcement 
for the self-examination initiative, fulfilling the educational objective 
of the study. 

Finally, losses are very common in m Health studies and should 
not discourage this kind of intervention, taking into account benefits 
already mentioned.29

Conclusion
At the beginning of the study, it was observed that less than half of 

the users adhered to regular photoprotection measures and, although 
this habit became more frequent, after eight weeks, it remained below 
ideal. In fact, the only photoprotection strategy mostly adopted by 
patients at all times in the study was to avoid the sun by seeking shade.

Regarding skin self-examination, at all times of the study, almost 
all users recognized its importance, although in the initial moment, 
its realization was not a priority for most. By the time of eight weeks, 
self-examination had become a priority for two-thirds of users.

It is noteworthy that it was not possible to state that the use of 
messages via WhatsApp associated with oral presentation to users was 

more effective than oral presentation alone, as the scores of the SEPI 
1, SEPI 2 and SSEAS questionnaires showed an improvement, with 
statistical significance in both control and intervention groups, with 
no difference between these groups.

Given these results, as smartphones, networks and platforms 
become more powerful, they will benefit more and more people 
around the world and, as mentioned by Kratzke: “health education and 
health promotion specialists need to understand how to incorporate 
smartphones and motivational apps such as patient reminders, patient 
education, behavior modification, patient compliance, or decision 
support.30
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