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Abstract

Acne vulgaris has been associated with deficits in psychological well-being and health-
related quality of life. Few studies have investigated how stigma contributes to our under-
standing of the well-being of acne sufferers, although it is clear that acne is stigmatized and
stigmatization is associated with impaired well-being. The current study aimed to investigate
the ability of perceived stigma to predict health-related quality of life, psychological distress,
and somatic symptoms over and above established predictors. University students and staff
suffering from acne completed self-report measures online. Hierarchical multiple regression
analyses showed that perceived stigma significantly contributed to the prediction of all three
well-being measures, over and above the effects of gender, acne severity, acne location,
and use of medication. Indeed, perceived stigma made the largest unique contribution to
predicting well-being. Our findings suggest that interventions that attempt to counter stigma
could also improve the overall well-being of people affected by acne.

Introduction

The skin is a highly prominent feature of the human body, is an important element of per-
ceived attractiveness, and is often used to denote information about a person’s health, age and
background. Acne vulgaris is a skin condition that affects up to 80% of the population during
adolescence [1] and is characterized by the manifestation of whiteheads, blackheads, pustules,
papules and cysts that vary in frequency and severity depending on the extent of the sufferer’s
condition. Although adolescents are most commonly afflicted by acne, the condition has been
reported to affect 10.8% of children between the ages of 5-13 years and 12.7% of adults aged
over 59 [2]. The condition has also been associated with several consequences for more general
well-being, including depression [3-5], decreased self-confidence [6], fatigue [7], poorer body
image satisfaction [8, 9], and increased suicidal ideation [10]. The aspects of the acne experi-
ence that contribute most to predicting such impaired well-being have not yet been adequately
explored. In the current paper, we investigate the ability of a social psychological factor, stigma,
to help predict relevant measures of impaired well-being in those who suffer from acne.
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In the literature on dermatological conditions, including acne, health-related quality of life
is a well-being measure that has received substantial attention. It has been defined as the ‘func-
tional effect of an illness and its consequent therapy upon a patient, as perceived by the patient’
[11]. To expand further, health-related quality of life is a multidimensional construct that
accounts for the impact of an individual’s condition on psychological, physical and social
domains of well-being [12]. Measuring dermatology-specific health-related quality of life
allows researchers to assess the efficacy of treatment options and compare the impact of acne
to other skin conditions [13]-and understanding the factors that predict health-related quality
of life is important in this. Evidence from existing research suggests that acne has wide-ranging
effects, including a negative association with health-related quality of life [14-15].

In seeking to understand this effect, to date, researchers have identified a diverse range of
factors that predict the health-related quality of life of acne sufferers; these factors are mainly
demographic and practical in nature. For instance, gender differences have been found in past
research, with females tending to experience greater impairment than males [15-17]. In some
studies, individuals with greater acne severity have been found to have decreased health-
related quality of life compared to those with milder acne [1, 18], though other studies have
documented that the effects of severity are not important [4, 19]. Additionally, it has been sug-
gested that patients’ perceptions of acne severity are more important to consider than physi-
cian-reported severity, due to the consequences that acne has on body image and self-
confidence [20]. Acne location also appears to be important: acne mostly affects the face, and
individuals with facial acne—in comparison to those with truncal acne—have been shown to
have poorer body image satisfaction [9], higher feelings of unattractiveness [21] and decreased
health-related quality of life [22]. Finally, successful response to treatments such as isotretinoin
[16] and erythromycin-zinc [17] has been demonstrated to have a positive impact on health-
related quality of life.

As such, the predictive utility of these demographical and practical factors in determining
levels of health-related quality of life in acne sufferers is clear, but there has been less focus on
factors that could be considered social psychological or social structural. We argue that one
aspect of acne sufferers’ experiences that has not received sufficient attention is the potential
role of stigma. Stigma is a socially constructed process that occurs whereby a person or group
possesses an ‘attribute that is deeply discrediting’ ([23], p. 3) that results in discrimination and
social devaluation. Stigmatization involves identifying an individual or group as being differ-
ent, labelling them with unfavorable stereotypes, and delineating the differences between those
subjected to stigma and others in society [24]. Stigmatized identities can be ascribed due to
physical differences or through association with past events judged negatively by society [25].

In line with this, there is some evidence that acne sufferers perceive greater stigmatization
related to their skin than people without acne [26] and that this is associated with impaired
psychological functioning [15]. These findings, although rare, are reinforced by findings show-
ing the experience of stigmatization for individuals with other skin conditions, such as leprosy
[27], vitiligo [28] and atopic dermatitis [29]. Moreover, there is research evidence demonstrat-
ing that others do stigmatize and discriminate against acne sufferers. For instance, a recent
study demonstrated that non-sufferers perceive those with acne as unattractive, and anticipate
experiencing shame upon developing the condition themselves [30]. Additionally, based on a
qualitative study, Magin et al. [6] noted that acne sufferers reported being subjected to bully-
ing, teasing and social exclusion. As such, we know that those with acne are stigmatized, but
there is not yet much evidence of specifically how this relates to well-being.

To date, one study demonstrated that higher levels of perceived stigma predicted greater
impairment of health-related quality of life, and that perceived stigma contributed more to
predicting health-related quality of life than factors typically examined such as gender, age and
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acne severity [15]. This analysis was the first to examine the effects of perceived stigma on the
health-related quality of life of acne sufferers, and the results have not yet been verified in sub-
sequent research. While Liasides and Apergi [15] solely focused on the association between
perceived stigma and health-related quality of life, the current study seeks to investigate a
wider range of well-being outcomes. In doing so, we seek to contribute meaningfully to litera-
tures on the health outcomes associated with acne, but also stigmatized groups more generally.

Specifically, our study attempts to build on previous research by examining the link
between perceived stigma and health-related quality of life, as well as two further well-being
outcomes that are of interest in the broader stigmatized identities literature; psychological dis-
tress and somatic symptoms. Indeed, an extensive body of research demonstrates that the
experience, anticipation and/or internalization of stigma is associated with increased psycho-
logical distress [24, 31-34] and physical health problems, including increased somatic symp-
toms in those who are unemployed (e.g., sleeplessness, headaches, colds; [35, 36]) and a variety
of negative physical health outcomes in individuals with HIV/AIDS (e.g., coughing, nausea,
chest pain [33]; reduced physical well-being [37]; low CD4 count [38]).

Importantly, while recent developments in this literature often relate to concealable stigma-
tized identities such as HIV/AIDS, there is also a considerable body of research relating to visi-
ble stigma. For example, previous research has illustrated that individuals with visible
differences such as race [39], obesity [40] and hair loss [41] are stigmatized and marginalized
by society due to their distinctions, and that this stigma is associated with impaired well-being
[32]. However, in this body of work there is less focus on skin conditions such as acne, and so
the impact of stigmatization on outcomes such as psychological distress and somatic symp-
toms has not yet been investigated in acne sufferers. The current study will address this gap.

Similarly, in the literature on dermatological conditions, there has so far been less attention
on how stigma relates to health-related quality of life in people who suffer from acne, com-
pared to other skin conditions. We currently know more about how stigmatization has been
linked with poorer health-related quality of life in studies analyzing skin conditions such as
psoriasis [25], vitiligo [28] and atopic dermatitis [29]. As such, it is clear that the current study
can meaningfully develop both literatures by examining the capacity for stigma to predict
well-being outcomes in acne sufferers.

It should be noted that studies in these two literatures tend to use slightly different well-
being outcomes. While some of the psychological literature on stigmatized identities relates to
general well-being outcomes such as quality of life [42-43], more often the focus is on psycho-
logical distress, specifically referring to depression and anxiety, and to some extent physical
health problems including somatic symptoms. Such constructs share similarity with health-
related quality of life, which is more often investigated in relation to dermatological conditions
[25, 28-29], and which focuses on the impact of the condition on psychological, physical and
social domains of well-being. While health-related quality of life is in some senses a broader
measure, it also relates explicitly to the dermatological condition, in this case acne. Conversely,
studies of stigmatized identities tend to take an overall measure of psychological distress and/
or physical health symptoms, and examine to what extent these are predicted by stigmatiza-
tion. As such, in seeking to build upon and extend both literatures, we argue it is important to
investigate how stigmatization of acne contributes to our understanding of all three well-being
outcomes: health-related quality of life, psychological distress and somatic symptoms. In the
present study, we examine to what extent experienced stigmatization of acne can be used to
predict health-related quality of life, psychological distress and somatic symptoms, over and
above established predictors of well-being in this group (gender, acne severity, acne location,
and medication).
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Individuals labelled with stigmatized identities experience shame and dejection due to per-
ceptions that they are not meeting the expectations of wider society [8]. We focus on perceived
stigma; that is, people’s perceptions that they have been subject to discrimination due to having
acne (similar to experienced stigma). We chose this focus because acne is a visible distinction;
as such, other popular measures such as anticipated stigma are less relevant. For example,
anticipated stigma is more relevant in studies of concealable stigmatized identities, where
many people hide the stigmatizing condition yet still anticipate being stigmatized if their secret
was known (e.g., [31]). In relation to the outcomes in our study, we measure health-related
quality of life in terms of self-report of how acne impacts participants’ quality of life, as in prior
studies on skin conditions [25, 28-29]. We operationalize psychological distress as a composite
of the participants’ anxiety and depression levels, as acne sufferers have been documented to
exhibit increased anxiety and depression in comparison to non-sufferers [4-5, 21]. In line with
previous research [44-45], physical health is operationalized by assessing self-reported somatic
symptoms. We predict that stigmatization will contribute significantly towards the prediction
of health-related quality of life, psychological distress, and somatic symptoms, over and above
other established predictors—specifically gender, acne severity, acne location, and medication.

Materials and methods

Procedure

Ethical approval was granted by the Faculty of Education and Health Sciences Research Ethics
Committee at the University of Limerick (approval number: 2016_11_05_EHS), and the
research was conducted in accordance with the ethical principles of the Declaration of Hel-
sinki. As approved by our Research Ethics Committee, the participants indicated their
informed consent by clicking “Continue” to move from the information page to the start of
the survey, and by completing the survey. The participants in this cross-sectional study were
recruited through convenience sampling. Recruitment emails were sent to all students and
staff members on our university’s directory. The emails contained a hyperlink to the survey
which participants completed online using Questback software. The participants were required
to be at least 18 years of age and have experienced acne at any point two months prior to start-
ing the survey; there were no other inclusion/exclusion criteria. All participants were notified
that they were free to withdraw at any stage. They were debriefed following their participation.
Participants did not receive compensation for taking part in the study.

Measures

Each participant initially responded to demographic items and disclosed their gender, age and
position (staff or student). Additionally, they were presented with non-mandatory questions
regarding the nature of their acne. Specifically, the participants were asked if they consider
their acne to be mild, moderate or severe. Similar self-rated measures of severity have been
used in previous research investigating the psychological consequences of acne [20, 46]. The
participants were also requested to disclose the location of their acne; facial, truncal or facial/
truncal. The relation between acne location and psychological distress has been examined in
this manner previously [9]. Given that acne patients that are administered treatment have
been shown to experience improved psychological functioning [21], participants in the present
study were asked if they were taking medication or not.

Next, participants responded to our variables of interest, in the order presented below. In
our analyses, gender, acne location, acne severity and use of medication were considered con-
trol variables. Perceived stigma served as the predictor variable, while health-related quality of
life, psychological distress and somatic symptoms were the outcome variables.
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Perceived stigma. Perceived stigma was measured using an adapted version of the Day-
to-Day Discrimination Scale [39]. The original scale describes nine different types of discrimi-
nation and participants indicate how often they have experienced each of these in the past
(e.g., People act as if you are inferior.”) In the current study, the instructions requested the par-
ticipants to indicate on a scale ranging from 1 (Not at all) to 5 (Very often) how often they feel
they have experienced each type of discrimination in the past two months as a direct result of
having acne. Additionally, as in a previous study targeted towards a predominantly university-
age sample [33], we included six additional items that capture scenarios whereby such individ-
uals commonly experience social devaluation. An example is ‘People not wanting to get
involved in an intimate relationship with you’. Total scores could range from 15 to 75, with
higher scores representing greater perceived stigma. As in previous research investigating stig-
matized identities (e.g., [35]), very high internal reliability was found in the current study
(Cronbach’s oo = 0.93).

Health-related quality of life. The participants” health-related quality of life was mea-
sured using a modified version of the Dermatology Life Quality Index (DLQI; [47]). This
10-item measure consists of questions examining how a person’s skin has affected their life in
six domains: symptoms and feelings, daily activities, leisure, school/work, personal relation-
ships and treatments. In the current study, the items and instructions of the questionnaire
were modified to examine how the participants’ acne (as opposed to their skin disease in gen-
eral) has affected their lives in the past two months. The modified version also differed in that
one item which includes mention of gardening was altered to refer to attending college or
work, as much of our recruitment targeted students and gardening was assumed to be unlikely
to be present in a student’s weekly routine. Participants indicated on a scale ranging from 0
(Not at all) to 3 (Very much) how much each aspect of their lives were affected by their acne.
The total scores can range from 0 to 30, with higher scores signifying greater impairment of
health-related quality of life. The original DLQI measure has been used regularly in clinical set-
tings [13] and has been previously demonstrated to be an effective measure of the health-
related quality of life of acne patients [4, 16]. The modified measure demonstrated high inter-
nal reliability in the present study (Cronbach’s o. = 0.86).

Psychological distress. Psychological distress was assessed by measuring the participants’
levels of anxiety and depression using the Hospital Anxiety and Depression Scale (HADS;
[48]). The 14-item scale consists of statements about symptoms of anxiety and depression and
participants in the present study indicated the degree to which they had experienced each
symptom in the past two months on four-point scales ranging from 0 to 3. Six items were
reverse scored, while the anchors varied depending on the item. Total scores can range from 0
to 42 with higher scores indicating higher psychological distress. HADS has been previously
used in research examining patients with acne [21, 49]. The measure has been demonstrated to
be a valid measure of anxiety and depression symptoms [50]. In the current study, high inter-
nal reliability was observed (Cronbach’s o = 0.88).

Somatic symptoms. The participants’ somatic symptoms were assessed using the 14-item
Physical Health Questionnaire (PHQ; [51]). The participants indicated on a scale ranging
from 1 (Not at all) to 7 (All of the time) how often they experienced each symptom in the past
two months. The somatic symptoms included sleep disturbances, headaches, respiratory infec-
tions and gastrointestinal problems. As in previous research [35-36, 52], the items were
summed into total scores which can range from 14 to 98. One item was reverse scored, with
higher total scores indicating poorer somatic health. The measure has been utilized in previous
research examining the relationship between perceived facial attractiveness and physical health
[45] and has been shown to be a reliable and valid measure of physical health [44, 51]. In the
present study, high internal reliability was observed (Cronbach’s o = 0.87).

PLOS ONE | https://doi.org/10.1371/journal.pone.0205009 September 28, 2018 5/16


https://doi.org/10.1371/journal.pone.0205009

'qng,L‘JE;|ONE

Stigma predicts the health of acne sufferers

Participants

A total sample of 276 acne sufferers at a university in Ireland participated in this study (265
students, 11 staff members). Five participants were excluded after screening for outliers,
incomplete responses, and inattentive responding during preliminary analyses, resulting in a
final sample of 271 participants. Of this final sample, 81 participants were male (29.9%) and
190 were female (70.1%). Their ages ranged from 18 to 51 years (M = 21.63, SD = 4.88). Most
participants rated their acne as mild (35.4%) or moderate (52.0%), with a smaller proportion
considering their acne severe (12.6%). The majority were affected by single-domain facial acne
(52.8%) or both facial and truncal acne (39.8%), with single-domain truncal acne affecting the
fewest number (7.4%). In terms of treatment, 39.1% of participants were taking medication to
treat their acne.

Statistical analyses

We utilized IBM SPSS 23 to analyze the data. To test our prediction that stigmatization would
contribute significantly towards the prediction of health-related quality of life, psychological
distress, and somatic symptoms, over and above other established predictors, we conducted
three separate hierarchical linear regression analyses. In all of these analyses, gender, acne
severity, acne location and medication were entered at Step 1, while perceived stigma was
entered at Step 2. Hierarchical regression allows for the comparison of Step 1 and Step 2 mod-
els, so it is possible to determine if the change in R between models is significant. In addition,
the effect size of any change can be calculated. In the current study, we use Cohen’s f* as an
indicator of effect size. Cohen advised that 0.02 represents a small effect size, 0.15 a medium
effect size, and 0.35 a large effect size [53].

In terms of how control variables were treated, given that both acne severity and acne loca-
tion had more than two categories, we generated dummy-coded variables to represent these
contrasts. Mild acne was utilized as the reference group for acne severity as it was the lowest
level of severity measured in the current study. Facial acne was selected as the reference group
for acne location as most participants in this study were affected by single-domain acne mani-
fested on the face [54].

Results
Preliminary analyses

A total of 472 people clicked the link to the online survey, of whom 276 completed the entire
survey (58.5% completion rate). As noted earlier, after initial data screening five participants
were excluded from further analyses. The assumptions of multivariate normality, linearity and
homoscedasticity were then tested and satisfied through analysis of the histograms, normal
P-P plots and scatterplots of the residuals. Although the scores for perceived stigma were posi-
tively skewed, transformation was not carried out due to large sample size and as all assump-
tions were satisfied [55]. We evaluated multicollinearity by assessing the tolerance statistic and
variance inflation factor. In accordance with O’Brien’s criteria [56], tolerance values exceeding
.10 and variance inflation factor values less than 5 were deemed acceptable—no issues with
multicollinearity were identified in the sample.

Descriptive statistics

The means, standard deviations, and intercorrelations between the measures are presented in
Table 1. Mean levels of perceived stigma were relatively low. The mean levels of health-related
quality of life impairment appear relatively high, with acne having a very large effect on the
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Table 1. Intercorrelates and descriptive statistics.

. Perceived stigma
. Health-related quality of life
. Psychological distress

. Somatic symptoms

. Severity: Mild vs. severe
. Location: Facial vs. truncal

. Location: Facial vs. both

. Medication
10. Gender
11. Age
N
M
SD
Min
Max

1
2
3
4
5. Severity: Mild vs. moderate
6
7
8
9

1
617
55
307
.05
27
-.06

.05
-.07
-.03
271
24.52
9.62
15
75

2 3 4 5 6 7 8 9 10 11
SR _

34rrr 58** _

17 .06 .03 -

327 22+ .08 39%** -

.09 -.01 .03 -.04 11

.00 .02 .01 .06 -.10 23 -

227 .06 -.08 .03 20" -.11 .01 -

13* 12 24 .08 -12 -.16" -.08 .06 -

-.02 .09 .03 -.07 .04 -.01 -.127 -.05 .14* -
271 271 271 271 271 271 271 271 271 271
11.32 13.70 44.76 - - - - - - 21.63
6.06 7.40 14.45 - - - - - - 4.88
0 0 14 - - - - - - -

30 42 98 - - - - - - -

Min = minimum possible value; Max = maximum possible value.

*p <.05.
p <.0L
***p < .001.

https://doi.org/10.1371/journal.pone.0205009.t001

participants’ lives [57], although the fact we used a modified version of the DLQI means direct
comparisons should not be made. The mean levels of psychological distress would be consid-
ered normal to mild [50]. Although there are no classifications available for the PHQ, the
mean level was slightly under the midpoint of the scale and can therefore be viewed as
moderate.

As can be seen in Table 1, perceived stigma was significantly and positively associated with
all three well-being outcomes: health-related quality of life, psychological distress and somatic
symptoms. Therefore, acne sufferers that reported higher perceived stigma also reported
greater health-related quality of life impairment, higher psychological distress levels and more
somatic symptoms. In relation to the control variables, gender was found to be significantly
correlated with both health-related quality of life and somatic symptoms, with females
experiencing greater life quality impairment and more symptoms than males. Acne severity
was significantly correlated with health-related quality of life and psychological distress. Acne
location was not significantly correlated with health-related quality of life, psychological dis-
tress or somatic symptoms, indicating that the site of the participants’ acne is not associated
with well-being. Medication was significantly and positively correlated with health-related
quality of life, with individuals taking medication experiencing greater impairment than those
who were not.

Hierarchical regression analyses

As outlined in more detail above, three hierarchical multiple regression analyses were con-
ducted to examine our hypothesis that perceived stigma would add to the prediction of health-
related quality of life, psychological distress and somatic symptoms of acne sufferers after
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Table 2. Hierarchical regression analyses for variables predicting health-related quality of life, psychological distress, and somatic symptoms.

Predictor
B
Step 1
Gender .17
Severity: Mild vs. moderate .32
Severity: Mild vs. severe 43
Location: Facial vs. truncal 12
Location: Facial vs. both .07
Medication .13
Step 2
Gender .20
Severity: Mild vs. moderate 21
Severity: Mild vs. severe 23
Location: Facial vs. truncal 17
Location: Facial vs. both .05
Medication .14
Perceived stigma .55

https://doi.org/10.1371/journal.pone.0205009.t002

Health-Related QoL

A AFANPA

Criterion Variables

Psychological Distress Somatic Symptoms

P R AR? B P R AR? B P R AR?
25 25 .10 .10 .09 .09

.002 15 013 27 <.001

.001 17 010 .08 235

.001 32 <.001 17 012

041 -.01 891 .06 317

221 .05 417 .06 308

025 -.02 724 -13 .040
52 27 34 24 18 .09

.001 18 .001 29 <.001

.001 .06 263 01 824

.001 13 .035 .05 429

.001 .04 453 .09 122

301 .03 582 .05 392

.002 -.01 930 -12 .047

.001 52 <.001 32 <.001

statistically controlling for gender, acne severity, acne location and medication. All assump-
tions of hierarchical multiple regression were tested and satisfied during preliminary analyses.

Perceived stigma predicting health-related quality of life. As hypothesized, the inclu-
sion of perceived stigma in the hierarchical regression model resulted in a significant increase
in explained variance of health-related quality of life after accounting for all other variables
(see Table 2). The overall regression model at Step 1 was statistically significant, F(6, 264) =
14.69, p < .001, accounting for 25.0% of variance in health-related quality of life. Gender, acne
severity, acne location and medication were all found to be significant predictors of health-
related quality of life.

The overall regression model at Step 2 was statistically significant, F(7, 263) = 39.98, p <
.001, explaining 51.6% of variance in health-related quality of life. The control variables that
were significant predictors of health-related quality of life at Step 1 remained significant at
Step 2. The introduction of perceived stigma explained an additional 26.5% of variance in
health-related quality of life and this change in R* was statistically significant, F(1, 263) =
143.95, p < .001. The effect size for the addition of perceived stigma to the model was large
(Cohen’s f* = .56). Perceived stigma was significantly and positively associated with higher
health-related quality of life, such that higher perceived stigma predicted higher levels of
health-related quality of life impairment; standardized 3 = .548, #(263) = 12.00, p < .001. Fur-
ther analyses demonstrated that perceived stigma made the largest unique contribution,
explaining 26.5% of the variance of health-related quality of life. By comparison, acne severity
accounted for 5.2%, gender accounted for 3.8%, acne location accounted for 2.5% and medica-
tion accounted for 1.9%. In sum, and as predicted, perceived stigma added to the prediction of
health-related quality of life of acne sufferers after statistically controlling for gender, acne
severity, acne location and medication. We conducted post-hoc power analysis using
G*Power, which showed the power to detect the observed effects at the .001 level was 1.00.

Perceived stigma predicting psychological distress. In line with our predictions, the
inclusion of perceived stigma led to a significant increase in explained variance of psychologi-
cal distress after accounting for all other variables (see Table 2). The overall regression model
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at Step 1 was statistically significant, F(6, 264) = 4.78, p < .001, accounting for 9.8% of variance
in psychological distress. Gender and acne severity were found to be significant predictors of
psychological distress. Acne location and medication were not statistically significant predic-
tors of psychological distress.

The overall regression model at Step 2 was statistically significant, F(7, 263) = 19.20, p <
.001, explaining 33.8% of variance in psychological distress. Gender and acne severity
remained significant at Step 2, in particular the mild vs. severe comparison. The introduction
of perceived stigma explained an additional 24.0% of variance in psychological distress and
this change in R* was statistically significant, F(1, 263) = 95.50, p < .001. The effect size for the
addition of perceived stigma to the model was large (Cohen’s f* = .36). Perceived stigma was
significantly and positively associated with higher psychological distress, such that higher per-
ceived stigma predicted higher levels of psychological distress; standardized = .522, #(263) =
9.77, p < .001. Further analyses demonstrated that perceived stigma made the largest unique
contribution, explaining 24.0% of the variance of psychological distress. By comparison, gen-
der accounted for 3.0%, acne severity accounted for 1.1%, acne location accounted for 0.2%;
while medication did not uniquely explain additional variance in psychological distress. There-
fore, as hypothesized, perceived stigma added to the prediction of psychological distress of
acne sufferers after statistically controlling for gender, acne severity, acne location and medica-
tion. Post-hoc power analysis using G*Power showed the power to detect the observed effects
at the .001 level was 1.00.

Perceived stigma predicting somatic symptoms. As predicted, the inclusion of perceived
stigma in the hierarchical regression model resulted in a significant increase in explained vari-
ance of somatic symptoms after accounting for all other variables (see Table 2). The overall
regression model at Step 1 was statistically significant, F(6, 264) = 4.56, p < .001, accounting
for 9.4% of variance in somatic symptoms. Gender, acne severity and medication were found
to be significant predictors of somatic symptoms. Acne location was not a statistically signifi-
cant predictor of somatic symptoms.

The overall regression model at Step 2 was statistically significant, F(7, 263) = 8.44, p <
.001, explaining 18.3% of variance in somatic symptoms. Gender and medication remained
significant at Step 2, though acne severity was rendered non-significant when perceived stigma
was also taken into account. The introduction of perceived stigma explained an additional
8.9% of variance in somatic symptoms and this change in R* was statistically significant, F(1,
263) =28.79, p < .001. The effect size for the addition of perceived stigma to the model was
small to medium (Cohen’s f* = .11). Perceived stigma was significantly and positively associ-
ated with higher somatic symptoms, such that higher perceived stigma predicted a greater
number of somatic symptoms; standardized § = .318, #(263) = 5.37, p < .001. Further analyses
demonstrated that perceived stigma made the largest unique contribution, explaining 8.9% of
the variance of somatic symptoms. By comparison, gender accounted for 7.9%, medication
accounted for 1.2%, acne location accounted for 0.8% and acne severity accounted for 0.2%.
As such, and as predicted, perceived stigma added to the prediction of somatic symptoms of
acne sufferers after statistically controlling for gender, acne severity, acne location and medica-
tion. Using G*Power, we conducted post-hoc power analysis and found that the power to
detect the observed effects at the .001 level was .98.

Discussion

Previous research shows acne to be stigmatizing and to be associated with impaired quality of
life and other well-being outcomes. However, despite the established link between stigma and
impaired well-being in other samples, it has not previously been conclusively shown that
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stigmatization of acne helps to predict impaired well-being, over and above established demo-
graphic predictors. The present study addresses this gap by investigating whether acne suffer-
ers’ perceptions of stigmatization significantly predict psychological and physical health
outcomes; specifically health-related quality of life, psychological distress, and somatic symp-
toms. Acne sufferers at an Irish university completed online measures investigating perceived
stigma, health-related quality of life, psychological distress and somatic symptoms. As hypoth-
esized, higher levels of perceived stigma predicted greater impaired health-related quality of
life, psychological distress and somatic symptoms, over and above gender, acne severity, acne
location and medication. As such, the current study reinforces previous research investigating
the factors affecting the health-related quality of life of acne sufferers, and presents evidence
regarding the relevance of perceived stigma for the psychological distress and somatic symp-
toms experienced by this group.

Key findings

Our finding that perceived stigma significantly contributed to predicting impaired health-
related quality of life in acne sufferers, over and above the influence of all other variables, illus-
trates the importance of examining factors other than those typically associated with health-
related quality of life impairment in this group. Although the existing psychological and der-
matological literature investigating the health-related quality of life of acne sufferers is highly
informative, these results indicate that perceived stigma is also a highly important factor wor-
thy of greater consideration in future research. The current study reinforces findings from the
study by Liasides and Apergi [15], whereby perceived stigma was the largest contributor to the
health-related quality of life of acne sufferers, with factors such as gender and acne location
having secondary importance. The current study also provides novel evidence regarding the
respective contributions of gender, acne severity, acne location and use of medication to pre-
dicting health-related quality of life. Furthermore, our findings add to the relatively sparse lit-
erature investigating the association between stigmatization and the health-related quality of
life of individuals with visible skin conditions [25, 28-29].

Moving beyond health-related quality of life, the present study is the first to examine the
relation between stigmatization and anxiety/depression and physical health problems experi-
enced by acne sufferers. Indeed, the study by Liasides and Apergi [15] did not include anxiety/
depression or physical health as outcome measures, meaning our study both supports and
advances on their important findings relating to health-related quality of life. By focusing on
psychological distress and somatic symptoms, our findings therefore contribute meaningfully
to the literature on stigmatized identities more generally. In this literature, outcomes such as
psychological distress (and to a lesser extent, somatic symptoms) are quite common, but there
has not yet been a focus on groups such as acne sufferers. As such, the finding that greater per-
ceived stigma predicts higher levels of both psychological distress and somatic symptoms
extends previous research showing that acne sufferers experience anxiety and depression [49,
58] by accounting for the impact of stigma. The finding is also in line with previous research
demonstrating that stigmatized identities are linked with increased physical health problems
[33, 40, 59].

Importantly, the findings also provide further support for the comparatively limited
amount of studies investigating physical health problems experienced by acne sufferers. Partic-
ipants in the present study were found to experience similar levels of somatic symptoms to
other stigmatized groups (e.g., [35]), which reinforces recent research showing that acne suf-
ferers are likely to develop somatic symptoms other than those directly related to the skin con-
dition itself [7, 60], particularly if they feel stigmatized.
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It is also interesting to note the contribution of the current study to the understanding of
established predictors of impaired well-being outcomes in acne sufferers. In our study, as in
previous research [16-17], female participants were found to experience greater impairment
than males. It has previously been suggested that females encounter increased social pressure
to possess clear skin, and are consequently more concerned about the appearance of their acne
than males [61]. The study also reinforces previous work (e.g., [1], [18]) demonstrating that
increased acne severity contributes to decreased health-related quality of life, with individuals
that self-rated their acne as severe experiencing the highest impairment. Acne sufferers’ per-
ceptions of their acne severity are an indicator of self-confidence and body image satisfaction
[20], which in turn could have hindered health-related quality of life. Interestingly and in con-
trast to previous research [22], individuals with single-domain truncal acne experienced
greater health-related quality of life impairment than those with facial acne, suggesting that
decreased visibility did not result in decreased impairment. We speculate that this may be
because although truncal acne is largely concealable, it has nevertheless been linked with
greater self-consciousness of sexual and bodily appearance [61]. Finally, the results indicate
that participants taking medication experienced higher health-related quality of life
impairment than those who were not, possibly due to increased awareness of their condition.

Limitations and future directions

The present study addresses clear gaps in the literature on health-related quality of life in suf-
ferers of acne and other skin conditions, and in the stigmatized identities literature. However,
there are naturally several limitations that should be considered in future research. As this
study was cross-sectional in nature, it is not possible to make inferences about causality. In
order to discern causality, future research could investigate the effects of stigmatization and
factors influencing the health-related quality of life, psychological distress and somatic symp-
toms of acne sufferers on a longitudinal basis. It is also worth noting that the participants in
this study were university students recruited through convenience sampling. Previous research
has indicated that recruiting participants in this manner can lead to biased results, as univer-
sity students often have less-crystallized attitudes than individuals in later adulthood, as well as
greater cognitive abilities and stronger tendencies to comply with authority [62]. Similarly, the
relatively low completion rates could have led to non-response bias [63], while systematic
drop-out patterns can be influenced by survey design features and particular personality traits
[64].

Moreover, self-reported measures were employed to determine well-being and the nature
of acne. Self-reported measures can be influenced by factors such as social desirability and the
participants’ levels of stress and mood during completion [65]. As such, the results should be
evaluated with caution, as the participants self-diagnosed their acne and the extent of their
condition. Given that acne is a complex disease and manifests in various forms, the partici-
pants’ evaluations of their acne may have diverged from their actual clinical diagnosis. Future
research could diagnose acne severity more precisely through assessment via a global measure
such as the Leeds-Revised Acne Grading Scale [66]. It would also be useful to have participants
report specifically what type of medication they are using, if any, to control for this in a more
precise manner.

Although perceived stigma was observed to substantially predict the health outcomes mea-
sured in the current study, the mean levels of perceived stigma were relatively low. This may
not be considered surprising given the high pervasiveness of the condition and mild nature of
the symptoms in comparison to other facial deformities perceived negatively by society, such
as post-burn scarring and severe facial trauma [67]. Indeed, similar levels of stigma have been
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identified in previous research investigating the effects of stigma on psychological and physical
health (e.g., [33]).

The levels of perceived stigma could also be explained by participants’ ages, as previous
research has indicated that acne sufferers are subjected to less teasing and bullying as they
enter adulthood [6]. As such, we might see higher levels of perceived stigma in a sample of
teenage acne sufferers. Therefore, it is advisable that future research investigates this issue
using a more diverse age distribution. In addition, one study has suggested that individuals
without a previous history of acne are more likely to experience health-related quality of life
impairment due to their newly experienced symptoms [15]. Future research could investigate
the manner in which a sufferer’s history of acne and the duration of acne affects psychological
and physical health.

Further, while most participants self-rated their acne as mild or moderate, it should be
noted that acne severity was positively associated with higher levels of perceived stigma. As
such, in order to fully establish the degree to which stigmatization affects the psychological
and physical health of acne sufferers, future research could focus specifically on the impact of
perceived stigma on the health outcomes of sufferers with clinically severe acne as diagnosed
by medical professionals. It would also be possible to extend the results of the current study by
recruiting a sample with more varied experience in terms of acne location, as very few partici-
pants reported having single-domain truncal acne.

Finally, it was interesting that females were found to experience increased health-related
quality of life impairment and more somatic symptoms than males, and indeed this was con-
sistent with previous research. However, over two-thirds of the acne sufferers in our study
were female. This is perhaps unsurprising, given that females have been documented to be
afflicted more commonly by acne than males after adolescence [68]. However, ideally future
studies should investigate the effects of acne stigma with a sample including a greater number
of males, to establish more conclusively whether gender differences are apparent.

Conclusions and implications

The findings of the present study align with previous research showing that individuals with
visible distinctions viewed negatively by society are subjected to stigma, which is associated
with impaired psychological and physical well-being. In terms of theoretical implications, our
analyses further elucidate the important role of stigma in predicting the well-being of individu-
als with chronic skin conditions. Research on the health-related quality of life of acne sufferers
has tended to focus on demographical factors, and research on links between stigmatization
and well-being has largely focused on disadvantaged groups with more conspicuous visible
distinctions such as race [39] and obesity [40]. It is therefore significant for both these litera-
tures that our study indicates stigmatization contributes considerably to our understanding of
the well-being of acne sufferers, in terms of health-related quality of life, psychological distress
and somatic symptoms. To date, few studies have examined the association between stigma
and the psychological and physical health of this group, and thus the empirical evidence pre-
sented in the current study is both valuable and relevant.

The research also has considerable practical relevance and a number of notable clinical
implications. Our findings suggest that interventions that attempt to counter the effects of
stigma could improve the psychological and physical health of acne sufferers. For example,
introducing classes at primary level that teach strategies on how to cope with stigmatization
could prepare young people for the inevitable increase in the scrutiny of their physical appear-
ance as they enter adolescence. Similarly, workshops could be developed to help adult acne suf-
terers cope with perceived stigmatization, which could in turn decrease health-related quality
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of life impairment, psychological distress and somatic symptoms. Additionally, medical pro-
fessionals and counsellors alike should place increased emphasis on social factors such as
stigma when selecting suitable methods for managing the consequences of the condition.

Although skin conditions are commonly overlooked as mere cosmetic problems, the symp-
toms experienced by sufferers are often unpredictable, difficult to manage, and can have a con-
siderable impact on self-esteem, body image and overall well-being. The current study
substantiates the large body of research demonstrating that acne sufferers are susceptible to an
array of health consequences due to their condition. Our findings illustrate the importance of
examining the potential influence of social factors such as stigma that have not received suffi-
cient attention in previous years. By developing a more complete understanding of the social
factors affecting acne sufferers, it could be possible to improve the techniques for managing
the diverse range of emotional and health consequences associated with the condition.

Author Contributions

Conceptualization: Jamie Davern, Aisling T. O’'Donnell.
Data curation: Jamie Davern.

Formal analysis: Jamie Davern.

Investigation: Jamie Davern, Aisling T. O’Donnell.
Methodology: Aisling T. O’'Donnell.

Project administration: Aisling T. O’Donnell.
Resources: Jamie Davern.

Supervision: Aisling T. O’Donnell.

Visualization: Jamie Davern, Aisling T. O’Donnell.
Writing - original draft: Jamie Davern.

Writing - review & editing: Aisling T. O'Donnell.

References

1. Tasoula E, Gregoriou S, Chalikias J, Lazarou D, Danopoulou |, Katsambas A, et al. The impact of acne
vulgaris on quality of life and psychic health in young adolescents in Greece: Results of a population
survey. An Bras Dermatol. 2012; 87(6):862—869. https://doi.org/10.1590/S0365-05962012000600007
PMID: 23197205

2. Schéfer T, Nienhaus A, Vieluf D, Berger J, Ring J. Epidemiology of acne in the general population: The
risk of smoking. Brit J Dermatol. 2001; 145(1):100-104.

3. Gupta MA, Gupta AK. Depression and suicidal ideation in dermatology patients with acne, alopecia
areata, atopic dermatitis and psoriasis. Brit J Dermatol. 1998; 139(5):846-850.

4. YaziciK, Baz K, Yazici AE, Koktlrk A, Tot S, Demirseren D, et al. Disease-specific quality of life is asso-
ciated with anxiety and depression in patients with acne. J Eur Acad Dermatol. 2004; 18(4):435—439.

5. Vallerand IA, Lewinson RT, Parsons LM, Lowerison MW, Frolkis AD, Kaplan GG, et al. Risk of depres-
sion among patients with acne in the U.K.: a population-based cohort study. Brit J Dermatol. Feb 2018.

6. Magin P, Adams J, Heading G, Pond D, Smith W. Experiences of appearance-related teasing and bully-
ing in skin diseases and their psychological sequelae: Results of a qualitative study. Scand J Caring
Sci. 2008; 22(3):430—436. https://doi.org/10.1111/j.1471-6712.2007.00547.x PMID: 18840226

7. Misery L, Wolkenstein P, Amici JM, Maghia R, Brenaut E, Cazeau C, et al. Consequences of acne on
stress, fatigue, sleep disorders and sexual activity: A population-based study. Acta Derm-Venereol.
2015; 95(4):485-488. https://doi.org/10.2340/00015555-1998 PMID: 25365961

8. Murray CD, Rhodes K. ‘Nobody likes damaged goods’: The experience of adult visible acne. Brit J
Health Psych. 2005; 10(2):183-202.

PLOS ONE | https://doi.org/10.1371/journal.pone.0205009 September 28, 2018 13/16


https://doi.org/10.1590/S0365-05962012000600007
http://www.ncbi.nlm.nih.gov/pubmed/23197205
https://doi.org/10.1111/j.1471-6712.2007.00547.x
http://www.ncbi.nlm.nih.gov/pubmed/18840226
https://doi.org/10.2340/00015555-1998
http://www.ncbi.nlm.nih.gov/pubmed/25365961
https://doi.org/10.1371/journal.pone.0205009

@° PLOS | ONE

Stigma predicts the health of acne sufferers

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

Papadopoulos L, Walker C, Aitken D, Bor R. The relationship between body location and psychological
morbidity in individuals with acne vulgaris. Psychol Health Med. 2000; 5(4):431—438.

Halvorsen JA, Stern RS, Dalgard F, Thoresen M, Bjertness E, Lien L. Suicidal ideation, mental health
problems, and social impairment are increased in adolescents with acne: a population-based study. J
Invest Dermatol. 2011; 131(2):363-370. https://doi.org/10.1038/jid.2010.264 PMID: 20844551

Schipper H, Clinch JJ, Olweny CL. Quality of life studies: Definitions and conceptual issues. In: Spilker
B, editor. Quality of life and pharmacoeconomics in clinical trials. 2" ed. Philadelphia: Lippincott-
Raven; 1996. p. 11-23.

Both H, Essink-Bot ML, Busschbach J, Nijsten T. Critical review of generic and dermatology-specific
health-related quality of life instruments. J Invest Dermatol. 2007; 127(12):2726-2739. https://doi.org/
10.10838/sj.jid.5701142 PMID: 17989733

Lewis V, Finlay AY. 10 years experience of the Dermatology Life Quality Index (DLQI). J Invest Derm
Symp P. 2004; 9(2):169—180.

Lasek RJ, Chren MM. Acne vulgaris and the quality of life of adult dermatology patients. Arch Dermatol.
1998; 134(4):454-458. PMID: 9554297

Liasides J, Apergi FS. Predictors of quality of life in adults with acne: The contribution of perceived
stigma. Proceedings of the Annual International Conference on Cognitive, Social, and Behavioural Sci-
ences; 2015 Jan 6-9, Kyrenia, Cyprus. Nicosia, Cyprus: Future Academy; 2015. p. 145-155.

Berg M, Lindberg M. Possible gender differences in the quality of life and choice of therapy in acne. J
Eur Acad Dermatol. 2011; 25(8):969-972.

Jones-Caballero M, Pedrosa E, Pefias PF. Self-reported adherence to treatment and quality of life in
mild to moderate acne. Dermatology. 2008; 217(4):309-314. https://doi.org/10.1159/000151441 PMID:
18714158

Rapp DA, Brenes GA, Feldman SR, Fleischer AB, Graham GF, Dailey M, et al. Anger and acne: Impli-
cations for quality of life, patient satisfaction and clinical care. Brit J Dermatol. 2004; 151(1):183—189.

Mallon E, Newton JN, Klassen A, Stewart-Brown SL, Ryan TJ, Finlay AY. The quality of life in acne: A
comparison with general medical conditions using generic questionnaires. Brit J Dermatol. 1999; 140
(4):672-676.

Martin AR, Lookingbill DP, Botek A, Light J, Thiboutot D, Girman CJ. Health-related quality of life
among patients with facial acne: Assessment of new-specific questionnaire. Clin Exp Dermatol. 2001;
26:380-385. PMID: 11488820

Kellett SC, Gawkrodger DJ. The psychological and emotional impact of acne and the effect of treatment
with isotretinoin. Brit J Dermatol. 1999; 140(2):273-282.

Aghaei S, Mazharinia N, Jafari P, Abbasfard Z. The Persian version of the Cardiff Acne Disability Index.
Reliability and validity study. Saudi Med J. 2006; 27(1):80-82. PMID: 16432599

Goffman E. Stigma: Notes on the management of spoiled identity. Englewood Cliffs, New Jersey:
Prentice Hill; 1963.

Link BG, Phelan JC. Stigma and its public health implications. Lancet. 2006; 367(9509):528—-529.
https://doi.org/10.1016/S0140-6736(06)68184-1 PMID: 16473129

Hrehoréw E, Salomon J, Matusiak U, Reich A, Szepietowski JC. Patients with psoriasis feel stigma-
tized. Acta Derm-Venereol. 2012; 92(1):67-72. https://doi.org/10.2340/00015555-1193 PMID:
21879243

Roosta N, Black DS, Peng D, Riley LW. Skin disease and stigma in emerging adulthood: Impact on
healthy development. J Cutan Med Surg. 2010; 14(6):285-290. https://doi.org/10.2310/7750.2010.
09053 PMID: 21084021

Roosta N, Black DS, Rea TH. A comparison of stigma among patients with leprosy in rural Tanzania
and urban United States: A role for public health in dermatology. Int J Dermatol. 2013; 52(4):432—440.
https://doi.org/10.1111/j.1365-4632.2011.05226.x PMID: 23451850

Kent G, Al-Abadie M. Factors affecting responses on Dermatology Life Quality Index items among viti-
ligo sufferers. Clin Exp Dermatol. 1996; 21(5):330-333. PMID: 9136149

Wittkowski A, Richards HL, Griffiths CE, Main CJ. The impact of psychological and clinical factors on
quality of life in individuals with atopic dermatitis. J Psychosom Res. Journal of Psychosomatic
Research. 2004; 57(2):195-200. https://doi.org/10.1016/S0022-3999(03)00572-5 PMID: 15465076

Shahwan KT, Donigan JM, Pascoe VL, Kimball AB. Stigmatization of acne. J Am Acad Dermatol. 2016;
74(5):AB9.

Chaudoir SR, Quinn DM. Evidence that anticipated stigma predicts poorer depressive symptom trajec-
tories among emerging adults living with concealable stigmatized identities. Self Identity. 2016; 15
(2):139-151.

PLOS ONE | https://doi.org/10.1371/journal.pone.0205009 September 28, 2018 14/16


https://doi.org/10.1038/jid.2010.264
http://www.ncbi.nlm.nih.gov/pubmed/20844551
https://doi.org/10.1038/sj.jid.5701142
https://doi.org/10.1038/sj.jid.5701142
http://www.ncbi.nlm.nih.gov/pubmed/17989733
http://www.ncbi.nlm.nih.gov/pubmed/9554297
https://doi.org/10.1159/000151441
http://www.ncbi.nlm.nih.gov/pubmed/18714158
http://www.ncbi.nlm.nih.gov/pubmed/11488820
http://www.ncbi.nlm.nih.gov/pubmed/16432599
https://doi.org/10.1016/S0140-6736(06)68184-1
http://www.ncbi.nlm.nih.gov/pubmed/16473129
https://doi.org/10.2340/00015555-1193
http://www.ncbi.nlm.nih.gov/pubmed/21879243
https://doi.org/10.2310/7750.2010.09053
https://doi.org/10.2310/7750.2010.09053
http://www.ncbi.nlm.nih.gov/pubmed/21084021
https://doi.org/10.1111/j.1365-4632.2011.05226.x
http://www.ncbi.nlm.nih.gov/pubmed/23451850
http://www.ncbi.nlm.nih.gov/pubmed/9136149
https://doi.org/10.1016/S0022-3999(03)00572-5
http://www.ncbi.nlm.nih.gov/pubmed/15465076
https://doi.org/10.1371/journal.pone.0205009

@° PLOS | ONE

Stigma predicts the health of acne sufferers

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Hatzenbuehler ML, Nolen-Hoeksema S, Dovidio J. How does stigma ‘get under the skin’? The mediat-
ing role of emotion regulation. Psychol Sci. 2009; 20(10):1282—1289. https://doi.org/10.1111/j.1467-
9280.2009.02441.x PMID: 19765237

Quinn DM, Chaudoir SR. Living with a concealable stigmatized identity: The impact of anticipated
stigma, centrality, salience, and cultural stigma on psychological distress and health. J Pers Soc Psy-
chol. 2009; 97(4):634—651. https://doi.org/10.1037/a0015815 PMID: 19785483

Quinn DM, Williams MK, Quintana F, Gaskins JL, Overstreet NM, Pishori A, et al. Examining effects of
anticipated stigma, centrality, salience, internalization, and outness on psychological distress for people
with concealable stigmatized identities. PLoS One. 2014; 9(5):€96977. https://doi.org/10.1371/journal.
pone.0096977 PMID: 24817189

O’Donnell AT, Corrigan F, Gallagher S. The impact of anticipated stigma on psychological and physical
health problems in the unemployed group. Front Psychol. 2015; 6:1263. https://doi.org/10.3389/fpsyg.
2015.01263 PMID: 26379589

O’Donnell AT, O’Carroll T, Toole N. Internalized stigma and stigma-related isolation predict women’s
psychological distress and physical health symptoms post-abortion. Psychol Women Quart. 2018; 42
(2):220-234.

Miller CT, Solomon SE, Varni SE, Hodge JJ, Knapp FA, Bunn JY. A transactional approach to relation-
ships over time between perceived HIV stigma and the psychological and physical well-being of people
with HIV. Soc Sci Med. 2016; 162:97-105. https://doi.org/10.1016/j.socscimed.2016.06.025 PMID:
27348608

Earnshaw VA, Smith LR, Chaudoir SR, Amico KR, Copenhaver MM. HIV stigma mechanisms and well-
being among PLWH: A test of the HIV stigma framework. AIDS Behav. 2013; 17(5):1785-1795. https:/
doi.org/10.1007/s10461-013-0437-9 PMID: 23456594

Kessler RC, Mickelson KD, Williams DR. The prevalence, distribution, and mental health correlates of
perceived discrimination in the United States. J Health Soc Behav. 1999; 40(3):208-230. PMID:
10513145

Puhl RM, Heuer CA. Obesity stigma: Important considerations for public health. Am J Public Health.
2010; 100(6):1019—-1028. https://doi.org/10.2105/AJPH.2009.159491 PMID: 20075322

Kacar SD, Soyucok E, Bagcioglu E, Ozuguz P, Coskun KS, Asik AH, et al. The perceived stigma in
patients with alopecia and mental disorder: A comparative study. Int J Trichol. 2016; 8(3):135-140.

Earnshaw VA, Quinn DM. The impact of stigma in healthcare on people living with chronic illnesses. J
Health Psychol. 2011; 17(2):157—-168. https://doi.org/10.1177/1359105311414952 PMID: 21799078

Earnshaw VA, Quinn DM, Park CL. Anticipated stigma and quality of life among people living with
chronic illnesses. Chronic llin. 2012; 8(2):79-88. https://doi.org/10.1177/1742395311429393 PMID:
22080524

O’Connell BH, O’Shea D, Gallagher S. Mediating effects of loneliness on the gratitude-health link. Pers
Indiv Differ. 2016; 98:179—-183.

Tinlin RM, Watkins CD, Welling LL, DeBruine LM, Al-Dujaili EA, Jones BC. Perceived facial adiposity
conveys information about women'’s health. Brit J Psychol. 2013; 104(2):235-248. https://doi.org/10.
1111/j.2044-8295.2012.02117.x PMID: 23560669

Loney T, Standage M, Lewis S. Not just ‘skin deep’: Psychosocial effects of dermatological-related
social anxiety in a sample of acne patients. J Health Psychol. 2008; 13(1):47-54. https://doi.org/10.
1177/1359105307084311 PMID: 18086717

Finlay AY, Khan G. Dermatology Life Quality Index (DLQI)—a simple practical measure for routine clini-
cal use. Clin Exp Dermatol. 1994; 19(3):210-216. PMID: 8033378

Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiat Scand. 1983; 67
(6):361-370. PMID: 6880820

Aktan S, Ozmen E, Sanli B. Anxiety, depression, and nature of acne vulgaris in adolescents. Int J Der-
matol. 2000; 39(5):354—-357. PMID: 10849125

Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital Anxiety and Depression
Scale: An updated literature review. J Psychosom Res. 2002; 52(2):69—-77. PMID: 11832252

Schat AC, Kelloway EK, Desmarais S. The Physical Health Questionnaire (PHQ): Construct validation
of a self-report scale of somatic symptoms. J Occup Health Psych. 2005; 10(4):363—-381.

Toussaint L, Shields GS, Dorn G, Slavich GM. Effects of lifetime stress exposure on mental and physi-
cal health in young adulthood: How stress degrades and forgiveness protects health. J Health Psychol.
2016; 21(6):1004—1014. https://doi.org/10.1177/1359105314544132 PMID: 25139892

Cohen J. Statistical Power Analysis for the Behavioral Sciences. New York, NY: Routledge Academic;
1988.

PLOS ONE | https://doi.org/10.1371/journal.pone.0205009 September 28, 2018 15/16


https://doi.org/10.1111/j.1467-9280.2009.02441.x
https://doi.org/10.1111/j.1467-9280.2009.02441.x
http://www.ncbi.nlm.nih.gov/pubmed/19765237
https://doi.org/10.1037/a0015815
http://www.ncbi.nlm.nih.gov/pubmed/19785483
https://doi.org/10.1371/journal.pone.0096977
https://doi.org/10.1371/journal.pone.0096977
http://www.ncbi.nlm.nih.gov/pubmed/24817189
https://doi.org/10.3389/fpsyg.2015.01263
https://doi.org/10.3389/fpsyg.2015.01263
http://www.ncbi.nlm.nih.gov/pubmed/26379589
https://doi.org/10.1016/j.socscimed.2016.06.025
http://www.ncbi.nlm.nih.gov/pubmed/27348608
https://doi.org/10.1007/s10461-013-0437-9
https://doi.org/10.1007/s10461-013-0437-9
http://www.ncbi.nlm.nih.gov/pubmed/23456594
http://www.ncbi.nlm.nih.gov/pubmed/10513145
https://doi.org/10.2105/AJPH.2009.159491
http://www.ncbi.nlm.nih.gov/pubmed/20075322
https://doi.org/10.1177/1359105311414952
http://www.ncbi.nlm.nih.gov/pubmed/21799078
https://doi.org/10.1177/1742395311429393
http://www.ncbi.nlm.nih.gov/pubmed/22080524
https://doi.org/10.1111/j.2044-8295.2012.02117.x
https://doi.org/10.1111/j.2044-8295.2012.02117.x
http://www.ncbi.nlm.nih.gov/pubmed/23560669
https://doi.org/10.1177/1359105307084311
https://doi.org/10.1177/1359105307084311
http://www.ncbi.nlm.nih.gov/pubmed/18086717
http://www.ncbi.nlm.nih.gov/pubmed/8033378
http://www.ncbi.nlm.nih.gov/pubmed/6880820
http://www.ncbi.nlm.nih.gov/pubmed/10849125
http://www.ncbi.nlm.nih.gov/pubmed/11832252
https://doi.org/10.1177/1359105314544132
http://www.ncbi.nlm.nih.gov/pubmed/25139892
https://doi.org/10.1371/journal.pone.0205009

@° PLOS | ONE

Stigma predicts the health of acne sufferers

54.
55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Field A. Discovering statistics using IBM SPSS statistics. 4th ed. London: Sage; 2013.
Tabachnick BG, Fidell LS. Using multivariate statistics. 6th ed. Boston: Pearson Education; 2013.

O’Brien R. A caution regarding rules of thumb for variance inflation factors. Qual Quant. 2007; 41:673—
690.

Hongbo Y, Thomas CL, Harrison MA, Salek MS, Finlay AY. Translating the science of quality of life into
practice: What do dermatology life quality index scores mean? J Invest Dermatol. 2005; 125(4):659—
664. https://doi.org/10.1111/j.0022-202X.2005.23621.x PMID: 16185263

Duman H, Topal 10, Kocaturk E, Duman MA. Evaluation of anxiety, depression, and quality of life in
patients with acne vulgaris, and quality of life in their families. Dermatol Sin. 2016; 34(1):6-9.

Cohen S, Herbert TB. Health psychology: Psychological factors and physical disease from the perspec-
tive of human psychoneuroimmunology. Annu Rev Psychol. 1996; 47(1):113—-142.

Yazmalar L, Celepkolu T, Batmaz |, Sariyildiz MA, Sula B, Alpayci M, et al. High frequency of fibromyal-
gia in patients with acne vulgaris. Turk J Rheumatol. 2016; 31(2):170-176.

Hassan J, Grogan S, Clark-Carter D, Richards H, Yates VM. The individual health burden of acne:
Appearance-related distress in male and female adolescents and adults with back, chest and facial
acne. J Health Psychol. 2009; 14(8):1105—-1118. https://doi.org/10.1177/1359105309342470 PMID:
19858331

Sears DO. College sophomores in the laboratory: Influences of a narrow data base on social psychol-
ogy’s view of human nature. J Pers Soc Psychol. 1986; 51(3):515-530.

Vicente P, Reis E. Using questionnaire design to fight nonresponse bias in web surveys. Soc Sci Com-
put Rev. 2010 May; 28(2):251-67.

Nestler S, Thielsch M, Vasilev E, Back MD. Will they stay or will they go? Personality predictors of drop-
out in an online study. Int J Internet Sci. 2015; 10(1):37-48.

Podsakoff PM, Organ DW. Self-reports in organizational research: Problems and prospects. J Manage.
1986; 12(4):531-544.

O’Brien SC, Lewis JB, Cunliffe WJ. The Leeds revised acne grading system. J Dermatol Treat. 1998; 9
(4):215-220.

Rankin M, Borah GL. Perceived functional impact of abnormal facial appearance. Plast Reconstr Surg.
2003; 111(7):2140-2148. https://doi.org/10.1097/01.PRS.0000060105.63335.0C PMID: 12794453

Collier CN, Harper JC, Cantrell WC, Wang W, Foster KW, Elewski BE. The prevalence of acne in adults
20 years and older. J Am Acad Dermatol. 2008; 58(1):56—59. https://doi.org/10.1016/j.jaad.2007.06.
045 PMID: 17945383

PLOS ONE | https://doi.org/10.1371/journal.pone.0205009 September 28, 2018 16/16


https://doi.org/10.1111/j.0022-202X.2005.23621.x
http://www.ncbi.nlm.nih.gov/pubmed/16185263
https://doi.org/10.1177/1359105309342470
http://www.ncbi.nlm.nih.gov/pubmed/19858331
https://doi.org/10.1097/01.PRS.0000060105.63335.0C
http://www.ncbi.nlm.nih.gov/pubmed/12794453
https://doi.org/10.1016/j.jaad.2007.06.045
https://doi.org/10.1016/j.jaad.2007.06.045
http://www.ncbi.nlm.nih.gov/pubmed/17945383
https://doi.org/10.1371/journal.pone.0205009

