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Photodermatoses: environmentally induced conditions
with high psychological impactt

Muneeza Rizwan,+® Charlotte Louise Reddick,+® Christine Bundy,
Rebecca Unsworth,? Helen Louise Richards® and Lesley Elizabeth Rhodes*?

Photodermatoses are a group of skin disorders caused or exacerbated by ultraviolet and/or visible radia-
tion, which collectively affect a high proportion of the population and substantially affect quality of life
(QoL). Our objective was to assess the psychological impact of these conditions. Patients with a range of
photodermatoses diagnosed at a specialist investigation centre in the UK completed questionnaires
evaluating (i) anxiety and (ii) depression, using the Hospital Anxiety and Depression Scale (HADS),
(i) social anxiety, using the Fear of Negative Evaluation measure (FNE), (iv) coping strategies (brief COPE)
and (v) Qol, using the Dermatology Life Quality Index (DLQI). Questionnaires were returned by 185 of
260 patients (71.1% response rate). Mean age was 50.2 years (SD 14.5, range 20-85), 80.3% female. Poly-
morphic light eruption was the most common diagnosis, followed by photoaggravated eczema, other
photoaggravated dermatological conditions and solar urticaria. Across the sample, high percentages, i.e.
23% and 7.9% of individuals, showed scores indicating clinical levels of anxiety and depression, respect-
ively. Facial involvement was a strong indicator for depression (t = 2.7, p < 0.01). In regression analyses
psychological factors (particularly depression and adaptive coping) were the principle predictors of QolL,
accounting for 17.7% of the variance (F = 7.61, p < 0.01), while clinical variables accounted for an
additional 10.1% (F = 8.96, p < 0.01), with number of months/year affected exerting a significant effect
(p < 0.01). This study demonstrates the high psychological comorbidity of these conditions; more aware-
ness of this is required, with adoption of a biopsychosocial approach to their management.

they share the common feature of skin symptoms and/or erup-
tion induced or exacerbated by sun exposure, particularly

Photodermatoses are a wide group of cutaneous disorders in
which there is an abnormal reaction to components of sun-
light, i.e. UVB and/or UVA and/or visible radiation, with their
action spectrum falling into recognized patterns for specific
diagnoses. They are classified into four main categories: (i)
immunologically mediated; (ii) DNA repair disorders; (iii) bio-
chemical, and drug/chemical induced and (iv) photoaggra-
vated dermatoses (PAD). Their clinical features are diverse but
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occurring in a sun exposed distribution. Artificial light sources
including room lighting can exacerbate photosensitivity, and
UVA as well as visible light can pass through window glass to
affect sufferers when indoors or travelling in a vehicle.
Cutaneous manifestations of the photodermatoses vary in
severity with season, sun exposure time and climate and
include itch, pain and burning sensation, widespread
erythema, blistering, scaling, and ultimately scarring in some
conditions, whereas increased frequency of skin cancer occurs
in certain disorders."

The most common photodermatosis is the apparently
immune-mediated condition polymorphic light eruption
(PLE), with a prevalence of 10-20% in Europeans.” Papular
and/or vesicular lesions usually develop within hours of UV
exposure and typically resolve, without scarring, over a few
days.? Solar urticaria (SU) is a rarer immune-mediated con-
dition, which typically involves widespread uncomfortable
erythema and whealing of the skin within minutes of sun
exposure.” Chronic actinic dermatitis (CAD) and photoaggra-
vated eczema (PAE) are immune-based conditions which can
appear similarly at a clinical level, involving eczematous skin,
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with itching and scaling, whereas actinic prurigo (AP) and
cutaneous lupus can scar." The porphyrias are biochemical
disorders attributable to a build up of photoactive porphyrins,
with erythropoietic protoporphyria (EPP) causing an acute
burning pain. Drug induced photosensitivity (DIP) involves a
variety of presentations, a rapid onset burning erythema being
the most common. DNA repair disorders are rare, but depend-
ing on type they can cause both acute photosensitivity and
longer-term skin damage including melanoma and non-mela-
noma skin cancers.

Skin conditions can have far-reaching consequences includ-
ing physical discomfort, limitations to daily activities and
employment,” and psychological sequela.®” Thus evaluation
and management is required at three levels; (i) the physical;
(i) the psychological; (iii) and the social and contextual.®’
Patients with skin disease may experience impaired quality of
life (QoL) and psychological comorbidity,”'®"" and higher
levels of depression and anxiety are found amongst dermato-
logy patients than within the general population.'®** Additionally,
stigmatisation and fear of negative evaluation by others can
result from dermatological disease.'® Patient-rated psycho-
logical issues relate more closely to health related QoL than
clinician-rated disease severity."*

Despite their differing aetiologies and diverse clinical fea-
tures, the majority of photodermatoses share some common
effects on patient lives due to a protracted clinical course;'
disabling symptoms precipitated by sunlight exposure;' and
prophylactic adaptations to lifestyle such as minimizing time
spent outdoors, wearing covering clothing and frequently
applying sunscreen.® Thus a range of photodermatoses were
found to have a major impact on QoL.'® More in-depth
studies in PLE have demonstrated significant psychological
distress.”"” However, the psychological impact of other
photodermatoses has not been evaluated. Our objective was
therefore to assess the psychological morbidity associated
with a range of photosensitivity disorders, and also the
relationship between demographic, clinical and psychological
variables. We pursued this by applying validated question-
naires during the summer months in 260 patients whose
diagnosis had been confirmed at a specialist photosensitivity
diagnostic centre.

Methods

Study design and participants

The study was granted ethical approval by Salford and Trafford
research ethics committee. All participants provided written
informed consent. A cross-sectional survey was undertaken.
Eligible patients were aged 18 years and above and had been
referred for phototesting to a tertiary diagnostic centre in the
UK, where they were assessed and had their photodermatosis
confirmed by a consultant dermatologist with expertise in
photosensitivity disorders (L.E.R). Patients with porphyria are
not included in this sample as they do not undergo
phototesting.
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Procedure

Data collection occurred during the summer months (June-
August) 2005-2007 as this is when photosensitive patients are
most likely to be experiencing symptoms. A booklet of vali-
dated psychological measures (see below) was either adminis-
tered during the patients’ visit to the Photobiology Unit or was
mailed to photosensitive patients who had previously been
assessed at the same Photobiology Unit and confirmed to have
a photodermatosis.

Questionnaires

Hospital Anxiety and Depression Scale. The Hospital and
Anxiety Depression Scale (HADS)'® is a validated 14-item self-
report screening tool for anxiety and depression symptoms
widely used for medical patients'® and also in patients with
skin disorders.>**" The HADS contains 2 sub-scales of 7 items
each measuring mood over the previous week. A 4 point seve-
rity scale is used to rate each item. Scores of 0-7 on each
subscale are normal, scores of 8-10 signify a possible psycho-
logical disorder, and total scores of 11-14 indicate a probable
clinical disorder.

Fear of Negative Evaluation. The Fear of Negative Evaluation
(FNE)** is a 30 item scale measuring social anxiety; apprehen-
sion of evaluation and associated distress. The British norm is
a mean score of 14.3 with a score of 20 or greater indicating
high FNE.** It has previously been used with dermatology
patients®° and is valid and reliable.*”

Brief COPE. This is a 28 item multidimensional self-report
measure of adaptive and maladaptive coping strategies.>*
Adaptive strategies include: active coping; use of emotional
support; use of instrumental support; positive reframing; plan-
ning; humour; acceptance; religion. Maladaptive strategies
include: denial; substance use; behavioural disengagement;
venting; self-distraction and self-blame. Response is on a
four point scale and is a retrospective account over the last
month.

Dermatology Life Quality Index. The Dermatology Life
Quality Index (DLQI)*® is a 10 item measure of quality of life.
The DLQI assesses 6 domains of quality of life over the past
week; (i) symptoms and feelings; (ii) daily activities;
(iii) leisure; (iv) work and study; (v) personal relationships; and
(vi) treatment. The maximum score is 30; 0-1 = no effect on
patient’s life; 2-5 = small effect on patient’s life; 6-10 = mode-
rate effect on patient’s life; 11-20 = very large effect on
patient’s life; 21-30 = extremely large effect on patient’s life.>®

Clinical parameters

The booklet of questionnaires also included questions on the
following: (i) age of onset of photosensitivity; (ii) number of
months of the year affected by photosensitivity; (iii) presence
or absence of facial involvement; and (iv) use of steroid tablets
or injections for the condition. These clinical parameters have
been reported to reflect the severity of photosensitivity
disorders.”*’
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Analysis

Statistical analysis was performed using SPSS 14 software (Sta-
tistical Package for the Social Sciences: SPSS Inc., Chicago, IL,
U.S.A.). With the exception of comparisons between diagnostic
groups, parametric statistics were used as data were normally
distributed. Non-parametric statistics (Kruskal-Wallis H and
Mann-Whitney U test) were used to compare differences
between the different diagnostic groups. A series of Pearson’s
correlations were used to investigate associations between vari-
ables. Differences between groups were examined using inde-
pendent Student ¢ tests. Stepwise multiple regression was used
to assess the impact of demographic, clinical and psycho-
logical parameters on quality of life. Unless otherwise stated,
data are presented as mean and standard deviation (SD).

Results

185 of 260 patients returned their questionnaires (71.1%
response rate). Five patients had more than 15% missing data
and were excluded from further analysis. Two patients with
photocontact dermatitis were excluded due to the small
number of patients in this diagnostic group. Final analysis was
performed on 178 completed data sets.

Demographic and clinical characteristics of the entire sample

Patients’ mean age was 50.2 years (SD 14.5, range 20-85 years),
80.3% were female. The ethnicity of patients was primarily
white Caucasian (87.6%), with 3.9% describing themselves as
Asian and 5.1% as ‘other’. The majority of the sample was
employed (53.9%), with 30% retired, 12.8% unemployed and
2.2% in full time education.

Mean age at onset of photosensitivity was 35.7 years (SD
14.5, range 2-82 years). The average duration of photosensi-
tivity manifestation per year was 7.7 months (SD 3.9, range
1-12). Facial involvement was reported by 117 participants
(65.7%) and 78 (43.8%) had used topical steroids for their
photosensitivity disorder. The most common individual photo-
dermatosis in our cohort was PLE, followed by PAE, SU and
subacute lupus erythematosus (SCLE). The demographic and
clinical characteristic details for the eight diagnostic groups
are illustrated in Table 1.

Table 1 The demographic and clinical characteristics of respondents

View Article Online

Group differences for demographic variables

Significant differences between groups were found for mean
age (y* = 23.56, p < 0.01), age of onset (> = 31.49, p < 0.01),
number of months affected in a year (y* = 17.63, p < 0.01) and
use of steroids (y* = 19.16, p < 0.01). There was a non-signifi-
cant trend for difference in facial involvement (> = 13.73, p =
0.06) between the groups.

Differences were found between PLE and PAE groups with
respect to age (z = —2.94, p < 0.01), age of onset (z = —4.55, p <
0.01) and number of months affected (z = —2.36, p = 0.02). Age
of onset differed between PLE and CAD (z = —2.23, p = 0.02)
and PLE and SCLE (z = —2.16, p = 0.03). The highest levels of
facial involvement were found amongst patients with AP,
SCLE, PAE and CAD (88.9%, 80%, 79.2% and 77.8%, respect-
ively), while the lowest level of facial involvement was found in
patients with PLE (50.8%).

Gender differences

Females showed an earlier age of onset (z = —3.42, p = 0.01),
higher levels of anxiety (z = —2.74, p < 0.01) and higher DLQI
scores (z = —2.36, p = 0.02) compared to males. There were no
other significant relationships between gender and the clinical
or psychological variables measured.

Psychological variables

The mean HADS anxiety score was 7.0 (SD 4.6, range 0-20) and
mean HADS depression score was 5.3 (SD 3.8, range 0-18).
Across the sample 19.7% and 19.1% of individuals were iden-
tified as possible cases for anxiety and depression respectively
and a further 23% and 7.9% were probable cases for anxiety
and depression.

The FNE score was 13.23 (SD 5.6, range 1-29). Clinical
levels of social anxiety were detected in 19 patients (10.7%).

The mean score for adaptive coping strategies was 34.7 (SD
8.9), with acceptance (mean = 5.8, SD 1.8), active coping (mean
= 5.3, SD 1.8) and planning (mean = 4.9, SD 1.9) being the
most commonly employed strategies. The mean score for
maladaptive strategies was 19.2 (SD 6.3), with self-distraction
(mean = 3.9, SD 1.8) and venting (mean = 3.4, SD 1.6) being
most common.

The mean DLQI score for the entire sample was 8.8 (SD 6.9,
range 0-27). Twenty eight percent scored 11-20, indicating a

Entire sample PLE PAE SU PAD“ SCLE AP CAD DIP
(n=178) (n=63) (n=48) (n=16) (n=15) (n=10) (n=9) (n=9) (n=18)
Age mean (range) years 50.20 (20-85) 45.54 53.83 42.66 51.46 54.7 47.33 61.05 63.19 (49-74)
(20-72) (20-84) (21-68) (27-75) (43.74) (30-70) (25-85)
Age of onset mean 35.73 (2-82)  28.70 42.95 33.12 36.33 37.33 23 (3-40) 40 (14-82) 54.37 (33-70)
(range) years (2-53) (3-75) (14-58) (5-70) (7-63)
Sex: females n (%) 143 (80.3) 55(87.3)  35(72.9)  14(87.5) 10 (66.7) 8 (80) 8 (88.9) 5 (55.6) 8 (100)
No of months of the ~ 7.65(3.93)  6.54 (3.61) 8.36(3.93) 10.25(3.33) 8.16(4.17) 7.40 (4.42) 7.00 (4.00) 9.42 (3.55) 5.75 (4.09)
year affected mean (SD)
Face involved, n (%) 117 (65.7) 32(50.8)  38(79.2)  11(68.8) 8 (53.3) 8 (80) 8 (88.9) 7(77.8) 5 (62.5)

“PAD denotes photoaggravated dermatoses other than PAE and SCLE.
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very large effect on QoL, and 6.7% scored 21-30, indicating an
extremely large effect. The highest DLQI scores were for DIP
(mean 10.84, SD 6.11) followed by CAD (mean 10.71, SD 7.92).
PLE scored the lowest (mean 6.28, SD 6.39). The DLQI scores
were different across groups (y* = 15.26, p < 0.05). Post hoc
tests revealed a significant difference between PLE and PAE
(z=-3.17, p < 0.01), and PLE and SU (z = 2.15, p < 0.05) in
terms of DLQI scores.

There were no significant differences between diagnostic
groups with respect to any psychological variables (see Fig. 1a—f).

Associations between demographic, clinical, psychological and
quality of life variables

Given the number of tests undertaken a more conservative sig-
nificance level (p < 0.01) was chosen to control for the possi-
bility of false positive results. Quality of life was significantly
associated with anxiety (r = 0.28, p < 0.01), depression (r = 0.41,
p <0.01), adaptive (r = 0.31, p < 0.01) and maladaptive (r = 0.3,
p < 0.01) coping strategies. Anxiety and depression scores were
correlated (r = 0.69, p < 0.01), suggesting shared variance in
distress categories. Depression scores also correlated with
maladaptive coping (r = 0.52, p < 0.01) and anxiety scores corre-
lated with adaptive coping (r = 0.26, p < 0.01). Individuals who
cited that their photosensitivity disorder affected their face
had significantly higher levels of depression (¢ = 2.7, p < 0.01).

A multiple regression analysis (Table 2) was performed to
investigate the predictors of QoL in the entire sample using
significant correlations of less than p < 0.01 with DLQI scores
or a significant difference between groups (e.g. number of
months, gender) in the preliminary descriptive analyses.
Gender was included in the analysis along with facial involve-
ment and number of months affected. Anxiety, depression,
adaptive and maladaptive coping were also included in the
model. Psychological factors were the principle predictors of
QoL, accounting for 17.7% of the variance (F = 7.61, p < 0.01).
Specifically, depression (f = 0.37; ¢ = 3.66; p < 0.01) and adap-
tive coping (f = 0.24; ¢ = 3.23; p < 0.01) reached significance.
The clinical variables accounted for an additional 10.1% of the
variance (F = 8.96, p < 0.01), with number of months reaching
significance (f = 0.19; ¢ = 2.53; p < 0.01). These findings
suggest that psychological factors play a substantial role in pre-
dicting QoL in patients with photodermatosis, with clinical
variables playing a smaller role.

Discussion

This is the first study to explore the psychological comorbidity
in a range of photosensitivity disorders. We found high levels
of anxiety and depression amongst photosensitive patients,
with 23% of individuals demonstrating anxiety scores sugges-
tive of clinical morbidity and 7.9% of patients showing evi-
dence of clinical depression. These findings in a range of
photodermatoses are consistent with those previously reported
in the specific condition PLE.'” The cutrent scores are approxi-
mately double the British normative data, where 12.6% and

This journal is © The Royal Society of Chemistry and Owner Societies 2013
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3.6% of the general population demonstrate clinical anxiety
and depression, respectively,®® indicating the large psychologi-
cal impact photodermatoses have upon patients.

Depression was the principal predictor of dermatology
related QoL with adaptive coping also a major predictor.
Whilst adaptive coping strategies, such as sun avoidance by
spending time indoors, could help to improve symptoms they
may negatively impact upon QoL due to the restrictions they
place upon patient lifestyle. Thus, because of the overlap and
shared variance between factors, psychological functioning
plays a large role in determining the QoL in patients with
photodermatoses. Dermatologists frequently underestimate
the psychological and psychiatric morbidity association with
dermatological conditions.>**° Ultra-short screening tools (see
PHQ-2; PHQ-9°"%?) i.e. 1-4 items, taking less than 2 minutes
to complete, have been shown to accurately detect depression
in a primary care setting®® and thus might be used in other
settings such as hospital-based care. Identifying and managing
these issues may improve QoL in patients with photoderma-
toses, through provision of more holistic patient care.

Facial involvement was a strong indicator for depression.
It has been suggested that lesions on visible areas such as
the face and hands is linked to higher psychiatric impact in
females.’® Indeed, we found female patients had higher
levels of anxiety and DLQI scores as compared to male
patients. Possibly females are more aware of physical appear-
ance and hence lesions on visible areas cause greater distress
for female patients although this assertion would need to be
tested more formally. Clinicians could target screening at
known vulnerable groups and pay particular attention to facial
involvement and number of months/year affected in photoder-
matoses as a possible cause for depression and impaired QoL,
respectively.

Drug induced photosensitivity appeared to have the
highest impact on QoL, and highest brief COPE score for both
adaptive and maladaptive coping strategies. This may be
anticipated as DIP commonly presents in later life; in our
cohort the mean age of onset was 54.4 years, and patients may
have difficulties in making adaptations to their usual routine,
resulting in impaired QoL. Patients with SCLE showed the
highest score for anxiety as well as depression, perhaps due
to patient concern regarding possible progression to systemic
disease. Indeed, it has previously been reported that patients
with SCLE demonstrate concern over a worsening of
their symptoms.® There are also reports of a significant corre-
lation between measures of anxiety and depression and
measures of systemic lupus erythematosus activity.>*° The
highest social evaluative anxiety (FNE) scores were found in
patients with CAD. Chronic actinic dermatitis is a particularly
severe disorder with very low light reactivity thresholds,
accompanied by considerable facial involvement and symp-
toms year round.*’

With respect to QoL and psychological parameters the
groups only differed significantly in terms of DLQI scores,
with statistically significant differences found between PLE vs.
PAE and PLE vs. SU. Overall, the DLQI scores for the
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Fig. 1 Bar charts showing mean and SD scores for (a) Anxiety (b) Depression (c) Social Anxiety (d) Adaptive Coping (e) Maladaptive Coping (f) Life quality, in 8 cat-
egories of photodermatoses. PLE, polymorphic light eruption (n = 63); PAE, photoaggravated eczema (n = 48); SU, solar urticaria (n = 16); PAD, photoaggravated
dermatoses other than PAE and SCLE (n = 15); SCLE, subacute cutaneous lupus erythematosus (n = 10); AP, actinic prurigo (n = 9); CAD, chronic actinic dermatitis (n
=9); DIP, drug induced photosensitivity (n = 8).

conditions were broadly in agreement with those reported by mean scores for all the diagnoses despite the notably lower
DLQI Thus DLQI may not be a sensitive enough measure for

Jong et al. (2008)."® Interestingly, PLE showed close to the
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Table 2 Regression analysis testing the significance of change in variance of demographic, clinical and psychological variables to DLQI in patients with photosensi-

tivity disorders (n = 178)

Variable R %AdjR* %R* change F change Df P B
Demographic 0.13 1.1 1.7 2.723 1158 0.10

Gender 0.07
Clinical 0.34 10.1 10.1 8.955 2156 <0.001

Face -0.11
No. of months 0.19“
Psychological 0.54 25.8 17.7 7.609 5151 <0.001

FNE -0.25
Adaptive coping 0.24¢
Maladaptive coping 0.06
Depression 0.37¢
Anxiety -0.11

B significant at p < 0.01.

use alone in PLE, with other measures of psychological
functioning providing a more comprehensive picture of the
true distress associated with PLE. Despite the wide range of
photosensitivity disorders examined, they appear to share
common effects on patient lives in terms of psychological
impact.

Whilst the strength of this study is that participants were
recruited from a specialist diagnostic centre and thus had a
confirmed diagnosis, caution must be exercised in extrapolat-
ing these results to patients managed by family doctors (i.e. in
primary care), particularly as conditions such as PLE and PAE
have a range of severities. However, high levels of psychologi-
cal difficulties have also been found in dermatological patients
in primary care,*™** suggesting hospital based studies may not
overemphasise the burden these conditions cause, for
example, studies show that anxiety and depression are as
prevalent in populations of community-based psoriasis
patients as in tertiary referral patients.*>** The low subject
numbers in some patient groups may have reduced the ability
to detect differences between diagnostic categories. However,
the spread of conditions sampled reflects the prevalence of the
conditions referred to the centre.

This study has demonstrated that psychological distress is
common amongst patients with photodermatoses. Findings
highlight the importance of further addressing their psycho-
logical co-morbidity during their clinical care. A whole person,
i.e. biopsychosocial approach to photosensitivity disorders is
important in the management of patients suffering from these
conditions. Future changes in weather patterns may further
encourage populations to spend increased leisure time out-
doors, with anticipated increased negative impact on those
suffering from photosensitivity.
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