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Patient Performed Reading of a Phototest — A Reliable Method?
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Abstract: In various situations, in clinical practice or for prevention purposes directed at skin cancer, a broadened use of
phototesting to estimate individual skin UV-sensitivity may be warranted. The aim of the present study was to
investigate, in a primary health care population, the reliability of patient performed reading of a UVB phototest, when
compared to the reading of a trained physician. Thirty-two subjects, all patients recruited in a primary health care
population, underwent a UVB phototest, applied on the forearm. Test reading was performed after 24 hours, by the
subjects themselves, by counting the number of erythemal reactions (0-6) detectable, and immediately after this, an
independent control reading performed by a doctor was also done. The results showed a 72% absolute agreement
between the subjects’ readings and the control readings, and with a weighted kappa-value of 0.78 (95 Cl: 0.64 — 0.91),
i.e. corresponding to “substantial agreement”. In conclusion, patient performed self-reading of a UVB phototest appears
to be a fairly reliable method for estimation of individual skin UV-sensitivity, when compared to the reading of a trained
observer. The finding opens up for a broadened use of phototesting in clinical practice and for preventive initiatives
aiming at identifying at-risk individuals and reducing sun exposure.
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INTRODUCTION

Phototesting is routinely used in dermatology,
primarily in the clinical assessment and diagnosis of
patients with suspected photodermatoses, and for
dosimetry purposes in phototherapy. Phototest
equipments may vary in design and performance, but
the basic principle of phototesting is to provoke the skin
with different doses of UV-light, and to grade the skin
reaction following provocation. The outcome of
provocation is classified in terms of minimal erythema
dose (MED), which is defined as the lowest UV-dose
capable of causing skin erythema. Testing can be
performed for different spectra of UV-light, including
both UVA and UVB, narrowband or broadband, and the
dose can be regulated either by altering illumination
time, or by use of different kinds of photo filters [1, 2].

Another field of interest recently investigated in
studies, is the possibility of using a phototest in skin
cancer prevention [3, 4]. The connection between
people’s sun exposure habits in western societies and
increasing skin cancer incidence during recent
decades, is well documented, and individuals with a
sensitive skin type is at extra risk [5-8]. The traditional
and most common way of classifying skin reactivity to
UV-light is Fitzpatrick’s classification, based on self-
reported estimation of tendency to burn and tan [9].
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The procedure is, however, highly dependent on
subjective parameters and has in several studies been
demonstrated to correlate poorly with actual UV
sensitivity, objectively measured by phototest [10, 11].
Moreover, people’s self-estimated perception of their
own individual UV-sensitivity has been found to affect
sun exposure habits to higher extent than the actual
UV-sensitivity [12]. The idea of using a phototest in the
preventive situation has been to increase awareness of
individual UV-sensitivity, but also to identify and target
prevention towards individuals who are at specific risk
from exposing themselves with excessive UV radiation.
Also, in the general management of patients with
different dermatological conditions, it might be of
interest to estimate the patient’s reactivity to sun light,
as well as to other exposures. Thus, both in the clinical
situation, for prevention purposes and in research
studies, a broadened ability to perform a phototest
would be beneficial.

One of the main obstacles for the performance of a
phototest is the fact that it is rather time consuming,
since in clinical routine both an initial provocation visit
and a second, or even repeated visits, for test reading
are needed. Furthermore, test reading is most often
performed by specialised personnel, such as a doctor
or a trained nurse. A possible way to save time, as well
as clinical resources, would be if the patients
themselves would be able to read the phototest. In a
previous study, this has been tried in a student
population, in which reading of a UVB phototest and a
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sodium lauryl sulphate (SLS) patch test was done by
the subjects, and compared with readings of a trained
observer [13]. In contrast to the “traditional”
assessment, the test reading was based on a
dichotomous outcome (erythema present or not
present), and no detailed scoring of the reactions was
required. For the patch test, results showed
“substantial agreement” according to kappa-analysis
(weighted kappa value 0.76), and the phototest “almost
perfect agreement” (weighted kappa value 0.83),
between the subjects’ and the doctor's readings.
However, since the study population, consisting of
medical students in preclinical stage of education,
might not be considered to be representative for a
normal population, a similar study performed in
patients, would be valuable.

Besides phototesting and patch testing, the self-
reading concept has been tried in a few other
situations, but the literature is sparse, and results vary.
In studies on tuberculin tests, results range from
inadequate agreement levels [14, 15] to consistently
reliable [16-19], in part probably explained by subject
material- or instruction-related differences. The
dichotomous character of the reading procedure of the
tuberculin test, however, is similar to that of the
described photest study [13]. In a study on self-reading
of skin reactions following chickenpox vaccination, a
90% agreement was found, and the procedure was
stated to be usable for routine vaccination assessment
[20]. Other examples where self-reporting by patients
have been found to be reliable are reading of a patch
test for nickel allergy [21], scoring of hand eczema [22],
and self-assessment of vaginal pH measurement [23,
24]. In some medical fields, a more advanced progress
in terms of self-reading has developed, for example
self-reporting of blood pressure in patients with
hypertension, for which implementation of the
procedure has been reported to lead to increased use
and reinforced preventive benefits [25, 26]. This may
be viewed as an example of how patient performed
self-reading can increase quality of care and at the
same time save clinical resources.

The aim of the present study was to investigate, in a
primary health care population, the reliability of patient
performed reading of a UVB phototest, when compared
to the reading of a trained physician.

MATERIALS AND METHODS

Study Population

The study was performed at a primary health care
centre in south east Sweden. Participants for the study

were recruited by a poster located in the waiting room
of the health care centre. Age 218 years were inclusion
criteria, and known history of photodermatosis or
present intake of any UV-sensitizising drugs were
exclusion criteria. All participants gave informed written
consent on their voluntary participation in the study.

Testing Procedure

The phototest used for the study (Dermalight 80
MED-tester, A.L.T Lichtterapietechnik, Germany) with a
broadband fluorescent UV lamp (Philips PL 9W/12)
consisted of six 12x12 mm provocation fields emitting
separate increasing doses of UV light, and was applied
on the palmar side of the lower arm of the patient. The
illumination time was 25 s, which resulted in the
following UV doses: 18, 36, 51, 63, 87 and 105
mJ/cm?®. Test provocation was done at the primary
health care centre, and after 24 h, the subjects
revisited the centre to read the test. This was
performed by the subjects themselves, by counting the
number of erythematous reactions detectable and then
reporting the results on a specific test protocol. They
were instructed that each visible reaction, even a
barely perceptible erythema, was to be classified as a
reaction, a procedure based on the findings of Lock-
Anderson et al. [2] that this criterion for minimal
erythema dose (MED) has been shown to be more
consistent, in terms of inter-observer variability, than
that relating to sharp-bordered reactions. For blinding
purpose, the test protocols were placed in closed
envelopes, and immediately after the subjects’ own test
readings, a doctor (one of the authors, M.F.) performed
an independent test reading, following the same
reading criteria. Furthermore, an additional subscoring
of each reaction was also conducted, as follows:

- = negative

(+) = barely perceptible erythema

1+ = erythema with a clear border

2+ = erythema and oedema

3+ = erythema, oedema and papules
4+ = erythema, oedema and vesicles.

Statistical Analysis

The agreement between patient-performed self-
reading and the doctor’s control reading, according to
the number of positive reactions on each subject, was
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estimated in percent, and by calculation of weighted
Kappa. The statistical benefit of Kappa is that it takes
into account the possible agreement that could happen
by chance, thus being a valuable complement to
percentage presentation solely. The smaller sample,
the better agreement is needed to gain a high kappa
value, since the probability that the observed
agreement might be an expression of chance
increases. The following guidelines for interpretation of
kappa value are wusually used: 0-0.20 = poor
agreement, 0.21-0.40 = fair agreement, 0.41-0.60 =
moderate agreement, 0.61-0.80 = substantial

Table 1:

agreement, 0.80-1.00 = almost perfect agreement [27].
Also, Pearson’s xz—test was performed to detect
possible age and gender related differences in the
cases of disagreement between the subjects’ and
doctor's test readings. In the calculations age was
dichotomized to a higher or lower value then the
median in the sample.

Ethics Approval

The study was approved by the Regional Ethics
Review Board in Linképing (Dnr M192-09).

Outcome of Patient Performed Self-Readings of their Phototests, and the Corresponding Control Readings

by Doctor, also Showing the Results of the Detailed Scoring of Each Reaction (+)=Barely Perceptible

Erythema, 1+ = Erythema with a Clear Border)

Number of Subject reading Control reading by Detailed scoring by doctor, UV-dose (mJ/cm?):
subjects (number of doctor (number of
reactions) reactions) 18 36 51 63 87 105
0 0
0 0
0 0
0 0
1 0
1 1 1+
1 1 1+
1 1 1+
1 2 (+) 1+
2 0
2 0
2 2 *) *)
2 2 (+) 1+
2 2 1+ 1+
2 2 (+) 1+
n=32 2 3 (+) (+) 1+
3 2 (+) 1+
3 3 (+) 1+ 1+
3 3 (+) 1+ 1+
3 3 (+) 1+ 1+
3 3 1+ 1+ 1+
3 3 1+ 1+ 1+
3 3 1+ 1+ 1+
3 3 *) *) 1+
3 3 *) *) 1+
3 4 (+) 1+ 1+ 1+
4 3 (+) 1+ 1+
4 4 (+) 1+ 1+ 1+
4 4 (+) 1+ 1+ 1+
4 4 1+ 1+ 1+ 1+
4 4 (+) 1+ 1+ 1+
5 4 (+) 1+ 1+ 1+
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RESULTS

32 voluntary subjects fulfilling inclusion criteria, 11
male and 21 female, between 18 — 81 years of age,
with a mean age of 49 years, and the median value
47.5 years, joined the study. No subjects needed to be
excluded due to the exclusion criteria. Of the 32
subject, 25 subjects reacted to the highest UV dose
(105 mJ/cmZ), 22 subjects to the second highest (87
mJ/cmZ), 16 subjects to the third highest (63 mJ/cmZ),
and 6 subjects to the fourth highest dose (51 mJ/cm?),
while the remaining 7 subjects did not react to any of
the provoked doses. For none of the subjects were the
two lowest doses able to cause any reaction.

The results of the subjects’ self-readings and
doctor’s control readings are displayed in Table 1, also
showing the outcome of the detailed subscoring
performed by the doctor. Absolute agreement between
subjects’ and doctor’s test readings were found in 72%
of cases, and the weighted kappa-value was 0.78 (95
Cl: 0.64 — 0.91), i.e. corresponding to “substantial
agreement”’. Six subjects overestimated, and three
subjects underestimated, the number of reactions when
compared to the doctor's reading. From the detailed
scoring of the reaction, it could be stated that in the
cases of underestimation by the subjects, all missed
reactions were scored as ‘“barely perceptible
erythema”.

In Table 2, age and gender distribution according to
the level of agreement between subject's and the
doctor’s control reading is presented. No statistically
significant differences in distribution according to these
parameters could be detected (Pearson’s xz—test).

DISCUSSION

In the light of increasing skin cancer incidence and
excessive sun exposure habits in western societies

during the past decades, objective methods and
strategies to identify at-risk individuals and to
communicate sun exposure risks need to be developed
and promoted. The environment for this may be in
primary health care, at dermatology clinics or in public
health situations, but the tools used can likely be
similar. In the present study it has been demonstrated
that a UVB phototest with a patient performed self-
reading procedure, is a fairly reliable method to grade
individual skin UV-sensitivity, without the need for
excessive clinical resources, which opens up for a
broadened use in various situations. The method per
se has the advantage of being non-invasive, easy to
administer and pedagogical in nature, and — without the
need for revisit — also quickly performed.

The traditional Fitzpatrick’s classification of skin
type has since long been the predominant method of
grading skin UV-sensitivity in the broader perspective,
i.e. not in the clinical situations where a more accurate
estimation, such as in the diagnosis of
photodermatoses, is warranted. Several studies,
however, have shown the method to be quite unreliable
in relation to actual UV-sensitivity [10, 11, 28], and it
has also been demonstrated that its self-estimated
outcome may be affected of age and gender, young
people (14-18 years of age), and especially young
males, more often tend to underestimate their skin-
sensitivity [10]. Since young people constitute one of
the most important target group for preventive
measures directed at skin cancer, the performance of a
phototest, revealing the actual UV-sensitivity, would
thus be preferable compared to self-estimation by
means of Fitzpatrick’s classification, with high risk of
underestimation, in order to communicate individual
risk. In a previous study, self-estimated Fitzpatrick’s
skin type was stronger associated with the level of sun
protection than was the actual UV-sensitivity, when
measured by phototest [12], which indicates that there

Table 2: Gender and Dichotomized Age Distribution, According to the Level of Agreement Between Subject’s and the
Doctor’s Control Readings, Analyzed with Pearson’s X? —Test

Patient readings < control Patient readings = control Patient readings > control Sign. (X%)
readings (n) readings (n) readings (n)

Gender p=047
Male 0 8 2
Female 3 15 4

Age p=0.18
<475 years 1 10 5
> 47.5 years 2 13 1
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might be a need to enlighten at-risk individuals to
protect themselves appropriately in regard to how UV-
sensitive they in fact are.

In the previous study based on self-reading
performed by medical students, the results showed a
somewhat better agreement with the trained observer
reading (85%) [13], than what was observed in the
present study on patients. Additionally, in contrary to
the results of the previous study, there was a tendency
to overestimate reactions among subjects. There are
several possible explanations for this. First, the study
populations differed markedly, both with regard to age
and educational level, and it is likely to believe that the
patient population used in the present study is more
representative of a “normal” population, and certainly
an ordinary primary health care population, than the
student sample. Another circumstance that might have
affected the outcome, is the fact that the test reactions
in the student-based study was round in shape, instead
of square shaped as in the present study, although the
significance of this difference appears to be more
doubtful. The fact that six subjects overestimated
reactions compared to the doctor's reading is
interesting, and raises the question whether the
development and progress of the erythemal reactions
may have played a role. Usually UV-induced erythema
is as most pronounced between 10-15 hours after
provocation [1, 29, 30], and then declines slowly. It can
therefore not be excluded that the subjects may have
noticed weak erythemal reactions that had then gone to
regress within 24 hours, when the final reading was
performed. This could possibly have been avoided
technically by covering up the test area after
provocation, a procedure that in practice, however,
complies poorly with the common test procedure. On
the whole, the sparse difference in test reading
outcome possibly related to this is likely to be of minor
importance in clinical practice.

The location for the application of the phototest may
be discussed, since the forearm is perhaps not the
most common location used in clinical situations and in
studies. Commonly phototests are applied on the upper
back or on the buttocks, partly because these areas
are quite flat, and partly because they are in general
less exposed to sunlight [31-33]. However, application
on the inner forearms, as in the present study, is also
stated to be appropriate [34], and was a prerequisite
for the self-reading procedure. Previous studies
indicate that UV-sensitivity tend to be somewhat higher
on the back and buttocks than on the arms, but that the
difference was slight [31, 35]. For dosimetry purpose

prior to phototherapy, the back and buttocks are likely
to be preferable, in order to avoid unwanted excessive
sunburn, but e.g. for the use in preventive situations,
directed at skin cancer, the difference has reasonably
little significance. It is also important to point out that
patient performed self-reading is not intended to
replace phototest reading by experts, but to be a
valuable complement when appropriate.

A weakness of the study is the relatively limited
sample size. However, the kappa-analysis takes
sample size into account, so that a small sample size
demands higher level of percentage agreement to
generate a high kappa value. The agreement level
found in the present study must thus be considered to
be reliable. Another limitation of the study is the fact
that control reading was performed by one single
doctor. This makes it difficult to relate to the possible
effects of inter-observer variability that could have
affected the results if there were more than one
physician performing the control readings, which has in
a previous studies shown to be substantial [2, 36].
Subsequently, the ultimate setup would be a study with
both a somewhat larger subject sample size, and
multiple trained observers performing the control
readings. There was also a skewness in distribution
between gender, females being overrepresented in the
study population. This probably reflects that females
are in general found to be more interested in health
and lifestyle matters [37], and perhaps also that they
have been found to look more seriously on sunburn
damage than males [38-40].

In conclusion, patient performed self-reading of a
UVB phototest appears to be a fairly reliable method
for estimation of individual skin UV-sensitivity, when
compared to the reading of a trained observer. The
finding opens up for a broadened use of phototesting in
clinical practice and for preventive initiatives aiming at
identifying at-risk individuals and reducing sun
exposure.
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