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Abstract

Background Acne (syn: acne vulgaris) ranks as the most common inflammatory dermatosis treated worldwide. Acne typi-
cally affects adolescents at a time when they are undergoing maximum physical and social transitions, although prevalence
studies suggest it is starting earlier and lasting longer, particularly in female patients. According to global burden of disease
studies, acne causes significant psychosocial impact. Hence, identifying mechanisms to accurately measure the impact of the
disease is important. Adopting an approach to harmonize and standardize measurements is now recognized as an essential
part of any clinical evaluation and allows for better comparison across studies and meta-analyses.

Objective The Acne Core Outcome Research Network (ACORN) has identified relevant domains as part of a core outcome
set of measures for use in clinical studies. One of these is health-related quality of life (HRQoL). The aim of this systematic
review was to provide information to inform the identification of the impacts most important to people with acne.
Methods A synthesis of available evidence on acne impacts was constructed from a systematic review of the literature, with
searches conducted in the MEDLINE, EMBASE and Psychlnfo databases.

Results We identified 408 studies from 58 countries using 138 different instruments to detect the impacts of acne. Four of
the five most commonly used instruments (Dermatology Life Quality Index [DLQI], Cardiff Acne Disability Index [CADI],
Acne Quality of Life scale [Acne-QoL], Hospital Anxiety and Depression Scale [HADS] and Skindex-29) do not identify
specific impacts but rather quantify to what extent acne affects HRQoL. Other studies identified one or more impacts using
open-ended questions or tailor-made questionnaires.

Conclusion This review serves as a rich data source for future efforts by groups such as ACORN (that include patients and
health care providers) to develop a core set of outcome measurements for use in clinical trials.

consensus between stakeholders, and includes health-related
quality of life (HRQoL) [1]. The question thus arises as to
which aspects of acne-related QoL (ARQoL) matter most to
patients and how best to measure these. Whilet Barnes et al.
[2] reviewed a number of dermatology and disease-specific

1 Introduction

The Acne Core Outcome Research Network (ACORN) was
established in 2013 to identify core outcome sets for use in
clinical studies of acne and its treatment. The intention is

that these core outcomes will be internationally relevant,
widely adopted and consequently be measured and reported
in all future clinical trials of acne therapies. The core out-
come set has recently been agreed upon via international
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instruments that had been used to assess the effects of acne
on HRQoL, their goals were to identify the best available
instruments for routine clinical use and the factors respon-
sible for low HRQoL. They did not determine whether any
existing instrument is fit-for-purpose in that it reproducibly
measures the most important impacts as identified by people
with acne and is able to detect meaningful change within
clinical trials or in everyday clinical practice. Alexis et al.
[3] elected to devise a new patient-reported outcome meas-
ure (PROM) for acne that is based on a critical appraisal
of four existing acne-specific HRQoL questionnaires [4—7].
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There is a paucity of methodologically rigorous studies
assessing the impact of acne.

A wide range of instruments have been used to detect
and measure impacts.

Only 3 of the 10 most commonly used measures were
not quality-of-life questionnaires.

The most frequently studied specific impacts were
reduced wellness; negative emotions, including depres-
sion and anxiety; and negative self-perception, including
concerns regarding appearance and self-image.

The frequency of the impacts reported reflects the bias
introduced by the investigator’s selection of the instru-
ments used to assess the impact of acne rather than the
impacts deemed most important by patients themselves.

Only 22 of 408 papers adopted a qualitative approach
focusing on what was important to people with acne.

Measurement of health-related quality of life in acne
trials requires rigorous re-evaluation, standardization and
validation before inclusion in a core outcome set for uni-
versal adoption. The central role of appearance-related
concerns is a key area for consideration, and, based on
this review, has been underestimated.

This appraisal identified that none of the questionnaires
fulfilled the criteria set out in the US FDA Guidance for
Industry on the development and evaluation of PROMs [8].
A recent systematic review of instruments used to assess
HRQoL in acne based its recommendations for future use
on the frequency of adoption of the tools, not fitness-for-
purpose or critical appraisal by patients and/or healthcare
professionals [9].

The primary aim of this systematic review is to identify
and characterize all studies, irrespective of methodology or
setting, which have sought to capture the impact of acne
vulgaris on people’s lives. From these we will generate a
collated list of acne impacts and a conceptual framework
to inform further stages in the identification of the impacts
most important to patients. A secondary objective is to
examine use of instruments, not limited to HRQoL ques-
tionnaires, which have been employed to identify impacts.

In a future stage, we will examine how strongly the iden-
tified impacts are associated with acne and how well they
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correlate with acne severity. The results from this future
analysis will be reported separately.

Data will be used to generate an evidence-based shortlist
of items, which will inform the selection or development
of the core outcome measure used to assess ARQoL and/
or other domains, such as satisfaction with appearance or
long-term control of acne, in future acne trials.

2 Methods
2.1 Literature Searches

Search strategies were designed with the help of two librari-
ans to locate studies that included acne patients of any age or
ethnicity and addressed either HRQoL or specific impacts of
skin disease, using any methodology (Online Appendix 1).
A large range of impact-related search terms were utilized,
leading to a large number of papers that required exclusion.
The impacts sought included, but were not limited to, the
effects on psychological wellbeing, social wellbeing, cogni-
tive functioning, daily activities (including work, study and
recreation) and personal constructs (self-concepts). We did
not search for specific mental health or personality disorders
as specified in the International Statistical Classification of
Diseases and Related Health Problems version 10 (ICD-10),
Chapter V, Mental and Behavioral Disorders. Studies were
also excluded if they involved patients with other types of
acne or in which acne vulgaris was part of a clinical condi-
tion such as polycystic ovarian syndrome. Reviews, com-
mentaries or any other publication types that contained no
original data, as well as studies published in abstract form
only or not written in English, were also excluded. Searches
were conducted in the MEDLINE, EMBASE and PsychInfo
databases from inception to 31 December 2015. A full
search of the grey literature was not included. The searches
were updated on 1 November 2017 to include articles pub-
lished in 2016. The search was further updated on 11 April
2020 to include articles published in 2017 and 2018.

After de-duplication in Endnote™, search outputs were
exported in Rayyan (https://rayyan.qcri.org/) to facilitate
sorting. Two of four reviewers (AE, DT, HS, HW) scanned
titles and abstracts up to and including papers published in
2018 for articles meeting the inclusion criteria; any disagree-
ments were resolved by discussion. Full texts of articles that
met the inclusion criteria or upon which a decision could not
be made without further information were retrieved. Articles
about which there was uncertainty were only rejected after
appraisal of the full text.


https://rayyan.qcri.org/
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2.2 Data Extraction
2.2.1 Characteristics of the Included Studies

For each included study, we identified the country or coun-
tries of origin, date of publication, number of participants
with acne, number of healthy controls and/or number of
subjects with other diseases (if any) for comparison. Impact
factors of the journals in which the articles had been pub-
lished were obtained from InCites Journal Citation Reports
(Clarivate Analytics). SCImago Journal Rank (SJR) indica-
tors (referred to as rank indicators), which are more widely
available than impact factors for lesser-known journals,
were obtained from SCImago. These were used as surrogate
markers for quality as the Consolidated Standards of Report-
ing Trials (CONSORT) could not be used for comparison as
study designs were so variable.

2.3 Use of Questionnaires

Included studies were appraised by two of six potential
reviewers (AE, DT, AL, WG, HS, AS) to identify which
questionnaires had been used by the authors to capture infor-
mation on acne impacts. We recorded the total number of
different instruments used and the number of times each
different questionnaire had been used in any setting. We
recorded separately use in randomized controlled trials, as
appropriateness and responsiveness in this setting are key
criteria for a core outcome measure. From the extracted data,
we identified the most commonly used instruments and the
impacts they addressed.

2.4 Identification of Impacts

To identify the different ways acne impacts on people’s lives,
a theoretical thematic analysis of the included review papers
(dataset) as described by Braun and Clarke [10] was under-
taken in five key stages.

First, a process of immersion took place that involved
repeated reading of the papers (AE). Next, we sought to
generate the initial list of codes. To do this, data extraction
and coding was undertaken to specifically identify the range
of acne impacts reported across the papers as driven by the
researchers (e.g. what impact of acne is being measured or
explored in the papers?). Other aspects of the information
included in the papers were therefore not included in the
thematic analysis. For example, we did not extract data on
any signs or symptoms of acne that may have been reported
in the manuscripts.

Impacts of acne addressed by each study were extracted
from each paper (data item) into Microsoft Excel (Micro-
soft Corporation, Redmond, WA, USA) by two reviewers
(AE, HS) and checked by a further four reviewers (DT, AL,

WG, AS). Any anomalies in data extraction were reconciled
against the source documents and involved consultation with
the wider team. From the quantitative papers, quality of life
was extracted as generic health-related (GHRQoL), derma-
tology-related (DRQoL) or acne-related (ARQoL) according
to which questionnaire(s) had been used. For multi-domain
instruments, impact information was extracted from the indi-
vidual domains if relevant, specific and legitimate. Efforts
were made to obtain as many as possible of the original
questionnaires so that the meaning of ambiguous terms
could be correctly interpreted. From the qualitative papers,
the themes already generated by the authors were extracted
but supporting quotes and text were reviewed to aid inter-
pretation of the impacts identified.

During data extraction, each potentially distinct (differ-
ent) impact was added to a list, so that at the end of this
stage, a long list of codes had been identified from the data-
set. The long list of codes was reduced once by pooling
related items, discussed between a multidisciplinary team
(dermatologists, psychologists, researcher and patient) and
then reduced again. To pool the codes, extracted data that
related to the same or very similar feelings (emotions or
moods), perceptions or behaviors were pooled, while any
items that may have been reported only once and appeared
distinct were kept separate. This process started to organize
the list into meaningful groups that described the content
in the dataset. Extensive checking back with the original
articles was conducted during this phase.

Following this process, the researchers then actively
searched for themes among the coded data. The aim was
to identify the semantic themes that described the coded
descriptions of the acne impacts more broadly. This process
was also iterative, where the themes actively identified by
the researchers continued to be reviewed and refined. Finally,
the themes were named, with the input of a psychologist,
to ensure they were internally coherent, consistent with the
source data, and, as far as possible, non-overlapping.

3 Results
3.1 Search Results

The search generated 4942 papers after deduplication. The
majority of these were excluded at the abstract scanning
phase as they were unrelated to acne impacts or did not meet
the inclusion criteria (acne syndromes, review papers, etc.).
Overall, 466 articles that potentially included information
on acne impacts were identified. Of these, 55 were excluded
after retrieving the full text (Fig. 1). Lists of the included and
excluded studies are shown in Online Appendix 2. The 408
included articles did not represent 408 independent stud-
ies, as there were 24 instances in which data from the same
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cohort of patients had been included in two or more separate
publications (electronic supplementary Table 1). These stud-
ies were retained as they were not identical, although some
analyses were occasionally reported in more than one pub-
lication. Where this occurred, we extracted the duplicated
information only once.

3.2 Study Characteristics

Key characteristics of the 408 included studies are shown in
Table 1. These characteristics were published in 174 differ-
ent journals, with the Journal of the European Academy of
Dermatology and Venereology being the most popular (27
articles.) Journal impact factors were available for 308 arti-
cles (75.5%); 78 articles (19.1%) were published in journals
with impact factors of >4, and 25 (6.1%) were published in
journals with impact factors of < 1. Rank indicators were
available for all but 36 articles (91.2%); 55.9% (228/408)
had rank indicators of < 1.0 and only 48 (11.8%) had indica-
tors of >2.0.

Studies were conducted in 58 different countries, with
three countries (USA =84, UK =38, and Turkey =38) con-
tributing 39.2% of the total. The number of participants with
acne varied widely, from fewer than 10 to more than 10,000
(Table 1). Fifty-nine studies (14.6%) included healthy sub-
jects without acne and 122 studies (30.2%) also included
patients with other diseases, most commonly, but not lim-
ited to, other skin diseases; these were not always used as

comparators. Only 36 studies (8.3%) were published before
December 1999 (Fig. 2).

Study design varied extensively and included, but was not
limited to, descriptive studies (usually case series sometimes
including skin diseases other than acne), case—control stud-
ies, cross-sectional studies (diagnosis of interest unknown at
the start, either acne status or psychiatric morbidity), cohort
(longitudinal) studies, randomized controlled trials, non-ran-
domized comparative clinical studies and open-label clini-
cal studies with no comparator. The design of some studies
defied conventional classification. It was especially difficult
to distinguish between cohort studies and open-label clini-
cal trials (investigator-assigned intervention). Identifying the
prevalence or severity of one or more acne impacts includ-
ing quality-of-life impairment was a stated objective in
only 204 studies (50%). The remaining studies investigated
acne impacts or quality of life in relation to a wide range of
clinical questions, among the most common of which were
the efficacy of acne therapies, the effect of isotretinoin on
mood, and the development, validation and/or comparison
of PROMs.

Only a relatively small number of studies (80, 19.6%)
compared the prevalence or severity of the impact(s) identi-
fied with a control group. Similarly, few studies (70, 17.15%)
looked for an association between the severity of an impact
and the severity of acne.

Fig.1 PRISMA flow diagram.
PRISMA preferred reporting
items for systematic reviews and

meta-analyses Psychinfo 312

Records identified through database
searches: Medline 3232, Embase 4030,

Additional records
identified through
other sources 24

4942 records after duplicates removed

v

466 articles identified as

potential hits from title or reasons:
abstract and full paper e e Wrong publication type
obtained 26

58 articles excluded with

e Nousable data 18

e Out of scope 6
e Duplicate publication 4
v e Unobtainable 2

408 articles taken forward
for data extraction

e Foreign language 2
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10

Cannot determine

Cannot determine

14

Cannot determine

36

NA

100

NA

122

Total number with

Total number with healthy controls

other disease(s)

13) were conducted in more than one country

Some studies (N

N number, NA not available, JEADV Journal of the European Academy of Dermatology and Venereology, Br J Dermatol British Journal of Dermatology, Int J Dermatol International Journal of

Dermatology, J Dermatol Journal of Dermatology, J Drugs Dermatol Journal of Drugs in Dermatology, Clin Exp Dermatol Clinical and Experimental Dermatology, JAAD Journal of the American
Academy of Dermatology, Acta DV Acta Dermato-Venereologica, J Cutan Med Surg Journal of Cutaneous Medicine and Surgery, J Dermatolog Treat Journal of Dermatological Treatment, Eur

J Dermatol European Journal of Dermatology, Ind J Dermatol Indian Journal of Dermatology, Qual Life Res Quality of Life Research, J Invest Dermatol Journal of Investigative Dermatology

3.3 Use of Questionnaires and Other Techniques
to Assess Acne Impacts

A total of 135 different published instruments had been
used to detect or measure acne impacts; this includes the
children’s version of the Dermatology Life Quality Index
(CDLQI), Centre for Epidemiologic Studies Depression
Scale (CES-D), the Spielberger State-Trait Anxiety Inven-
tory and the Coopersmith Self-Esteem Inventory. A sum-
mary of the instruments used in the 408 studies reviewed is
listed in electronic supplementary Table 2. In addition, 39
studies used unpublished questionnaires of their own design,
six of which were used alongside other published question-
naires. Twenty-nine studies used interviews, including the
Structured Clinical Interview for Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-1V) Axis
I Disorder, and two used focus groups to elicit information
on impacts. One used in-depth semi-structured interviews.
Among the published instruments, all had undergone some
degree of validation and many had undergone extensive
validation. However, older instruments had not always been
validated in ways that would be regarded as rigorous by
today’s standards. In consequence, we did not distinguish
between validated and non-validated questionnaires. Addi-
tionally, three studies interrogated databases. While these
demonstrated an association between acne and psychologi-
cal impacts, they could not confirm a causal relationship
between acne and the impact.

The most commonly used questionnaire was the Derma-
tology Quality of Life Index (DLQI), which was used in 83
studies (Table 2) [11]; the children’s version was used in 18
studies [12]. Of the top 10 instruments, only three did not
evaluate HRQoL and instead had been used to measure other
psychological constructs: the Hospital Anxiety and Depres-
sion scale (HADS; n=232), the Rosenberg Self-Esteem Scale
(n=21) and the Beck Depression Inventory (BDI; n=21)
[13—15]. The most frequently used acne-specific quality-
of-life instrument was the full version of the Acne Quality
of Life Scale (Acne-QoL; n=235) [16]; however, a Skindex
instrument (version 16, 17, 29, 61, or Teen version) [17-21]
was used in 50 studies. The most commonly used generic
HRQoL questionnaire was the Short-Form 36 (SF-36) [22].
Thirty-one of the 135 published questionnaires were avail-
able for use without permissions or payments, with 213
(52%) studies using one of these questionnaires. Addition-
ally, the DLQI is widely available for use clinically but pay-
ment is required for commercially sponsored clinical trials.
It is unclear how many of the 83 studies gained permission
before utilizing the DLQI.
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3.4 Use of Questionnaires in Randomized
Controlled Trials That Assessed Patients Before
and After an Intervention

Among the included studies, there were 51 RCTs (in 53
publications), of which all but two included the use of one
or more HRQoL questionnaires, most commonly the DLQI
and/or CDLQI, which were used in 16 RCTs. The Cardiff
Acne Disability Index (CADI) was included in 10 RCTs. The
19-item version of the Acne Quality of Life Questionnaire
(Acne-QOL) was used in eight trials and the Skindex-29
was used in five trials. The Acne Quality of Life Scale
(AQOL) was included in four trials and the Skindex-16 was
included in three trials. One study [23] used data from two
identical pooled RCTs that employed the Acne-QoL [24] to
estimate the minimally important clinical difference, and
another used the same trials to assess the responsiveness of
this instrument. Other dermatology or acne-specific QoL
questionnaires were each used once: Assessment of the Psy-
chological and Social Effects of Acne (APSEA), the 4-item
version of Acne-QOL, the Dermatology-Specific Quality of
Life Instrument (DSQL) and the Dermatology Quality of
Life Scales (DQOLS). Only three trials included generic
HRQoL instruments—the SF-36, the 26-item version of
World Health Organization Quality of Life (WHOQOL-
BREF) or the Psychological General Wellbeing Index. One
trial [25] used a non-validated tailor-made instrument to
assess HRQoL, and another used two subscales of the SF-36.
Two of four RCTs of oral isotretinoin focused exclusively on
mental health outcomes (anxiety, depression and/or suicide
risk) and did not assess generic, dermatology-specific or
acne-specific HRQoL [26, 27]. The Profile of Mood States
and the Satisfaction with Life scale were each included in
one trial alongside a measure of HRQoL [28, 29].
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3.5 Impacts Identified

Overall, nine key themes that described the impact of acne
were identified from the data (Table 3). These included but
were not limited to (1) reduced wellness as assessed by QoL
instruments (n=260); (2) psychological consequences of
acne (n=172), including negative emotions such as anxiety
(n=285) and depression (n=128); (3) negative self-percep-
tion (n=92), including negative self-image (n=57); and (4)
negative effects on relationships (n=91). The acne impacts
identified within each theme are also shown in Table 3. A
complete list of the codes identified prior to categorization
is found in electronic supplementary Table 2.

Only 22 of 408 papers described the adoption of a quali-
tative approach that focused on what was the most impor-
tant to people with acne. Of these, negative self-perception
was the most commonly reported theme (n=16), including
negative self-image (n=12), negative self-concept/belief
(n=12) and self-consciousness/self-conscious emotions
(n="T). Psychological consequences was another common
theme (n=15), followed by negative peer behaviors (n=10),
fear of negative evaluation (n=10) and negative effects on
relationships (n=10).

Inconsistency in the terminology used across studies
resulted in an unavoidable degree of ambiguity associated
with our interpretation of the meaning of some terms.

For example, ‘depression’ was detected by self-report,
computer read codes, 19 different validated scales, non-
validated questionnaires, and unstructured, semi structured
and structured interviews, including formal psychiatric inter-
views using DSM criteria.

A\ Adis



166

H. Smith et al.

Table 2 The 23 most commonly used instruments for detecting and assessing acne impacts

Instrument Construct(s) measured References No. of studies
Dermatology Life Quality Index (DLQI) DRQoL Finlay and Khan [11] 83
Cardiff Acne Disability Index (CADI) ARQoL Motley and Finlay [37] 56
Acne Quality-of-Life Questionnaire (Acne-QoL) ARQoL Martin et al. [43] 35
Hospital Anxiety and Depression Scale (HADS) Anxiety and depression Zigmond and Snaith [13] 32
Short Form-36 (SF-36, RAND-36) HRQoL Hays and Morales [40] 24
Skindex-29 DRQoL Chren et al. [19] 23
Rosenberg Self-Esteem Scale Self-esteem Rosenberg [14] 21
Beck Depression Inventory (BDI) Depression Beck et al. [15] 21
Acne Quality-of-Life Scale (AQOL) ARQoL Gupta et al. [6] 18
Children’s DLQI (CDLQI) DRQoL Lewis-Jones and Finlay [12] 18
Skindex-16 DRQoL Chren et al. [17] 17
Spielberger State-Trait Anxiety Inventory (adult version) Anxiety Spielberger et al. [34] 12
General Health Questionnaire (GHQ)-12 Psychologic distress Goldberg et al. [41] 11
Liebowitz Social Anxiety Scale Social anxiety Leibowitz [42] 9
Symptom Checklist-90 (SCL-90) or SCL-90-Revised Psychologic distress Derogitas and Melisaratos 7
[35]
Acne Disability Index (ADI) ARQoL Motley and Finlay [44] 6
Center for Epidemiological Studies Depression Scale (CES-D, adult Depression Radloff [45] 6
version)
Profile of Mood States (POMS) Mood McNair et al. [46] 6
World Health Organization Quality of Life-brief version (WHOQoL- HRQoL Skevington et al. [36] 6
BREF)
Assessments of the Psychological and Social Effects of Acne (APSEA)  ARQoL Layton et al. [47] 6
Fenigstein Self-Consciousness Scale Self-consciousness Fenigstein et al. [38] 5
General Health Questionnaire (GHQ)-28 Psychologic distress Goldberg et al. [41] 5
Hamilton Depression Rating Scale Depression Hamilton [39] 5

DRQoL dermatology-related quality of life, ARQoL acne-related quality of life, HRQoL health-related quality of life

4 Discussion

This review has identified numerous ways in which acne
impacts patient’s lives. Many instruments have been used
to assess these impacts, some of which are non-validated.
There are currently no universally recognized instruments
for use in acne patients that have been standardized in line
with an agreed construct. There is also no standardiza-
tion globally; for example, studies in Europe tend to assess
HRQoL using the DLQI, whereas studies in the US tend to
use Skindex.

Study designs varied significantly, many were not hypoth-
esis-led and precluded application of the CONSORT criteria
to assess quality. Journal impact factors and rank indicators
were used as a surrogate to assess quality in this review. It
is acknowledged that this is a limitation of the current study
as this may not be fully reflective and less accurate than a
mixed methods appraisal; however, this method does suggest
studies were generally of poor quality.

Only 5% (22 of 408) were qualitative studies representing
the patient perspective. Furthermore, there was a paucity of
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patient involvement in study design, and studies tended to
assess multiple variables. As noted previously, the inconsist-
ency in terminology used across studies resulted in an una-
voidable degree of ambiguity when interpreting the meaning
of some terms. For example, the variable ways of reporting
depression was reflected in the results as a spectrum from
low mood to major depressive disorder. Notably, negative
self-perceptions appeared to be a recurring theme among
the small number of qualitative studies.

Of the 408 papers identified in this review, the selection
of tools was made by the investigator without taking the
patient perspective into account. Over half of the tools were
freely available to utilize without permission, including the
CADI, which was the second most commonly utilized tool.
The DLQI, the most commonly used tool, requires permis-
sion for use in commercially sponsored trials but is widely
available for use clinically and is easy to access. Access to
assessment tools may have influenced investigator choice
and therefore could skew the interpretation of acne impacts.
Investigators interviewed, or conducted focus groups with,
patients to elicit the impacts of acne, and reported on what
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Table 3 Summary of impacts as self-reported by people with acne

Category Impacts included

Negative self-perceptions—number of papers exploring this concept (n=92)

Self-image (n=57) Body image disturbance, dissatisfaction with appearance, appearance-related distress, anxiety
associated with the body’s form, feeling unattractive or ugly, imperfection, satisfaction with
skin, reaction to mirror image, personal presentation, (un)attractiveness to self, comparison
with earlier self, negative comparisons with others, checking appearance too often, sense of
interpersonal attractiveness

Self-concepts and beliefs (n=42) Self-esteem (34), self-confidence, self-worth, self-rejection, sense of self, acceptance of self,
satisfaction with self, do not feel good about self, sense of identity, like I cannot be myself
Self-consciousness and self-conscious emo- Feeling self-conscious, embarrassed, humiliated or ashamed, and also guilt, jealousy and loss
tions (n=49) of pride

Negative peer behaviors—number of papers exploring this concept (n=23)

Peer victimization (n=23) Teasing, bullying, taunting, being made fun of, stared at, avoided, not touching skin, peer
disapproval, social exclusion, stigmatization, feeling like an outcast

Fear of negative evaluation and its consequences—number of papers exploring this concept (n=56)

Social self (n=56) Social phobia, social anxiety, social withdrawal, social isolation, social inhibition, shyness,
interpersonal sensitivity, interaction anxiety, sensitivity to peer criticism, perceived appraisal
of self by others, perceived negative reactions of others, fear of rejection

Negative effects on relationships—number of papers exploring this concept (n=91)

Peer relationships (n=76) Afraid of meeting (new) people, uncomfortable around others, limited socializing, barrier to
making friends, enjoyment of activities with friends, reluctant to be seen in public

With family and close friends (n=14) Being a burden, family conflict, strained relationship with partner, low attachment

Intimate relationships (n=25) Difficulty finding a date, going out on a date, marriage prospects, sexual attractiveness, never

having sex, never had a romantic relationship, uncomfortable with opposite sex, avoids rela-
tionships with opposite sex, frequency of sex

Negative effects on daily activities/lifestyle—number of papers exploring this concept (n= 64, excluding social life)
Unspecified effects (n=18) Disturbance or limitations to usual activities, daily life or lifestyle

On education/occupation (n=47) Attendance at school/work, participation in school/college activities, concentration at school/
work, academic success/achievement, promotion and progression at work, productivity, not
thriving at school, discriminated against at school/work, employment prospects

On recreational/leisure activities (n=25) Restricts participation in sports, exercise or any recreational activity involving revealing skin
On social life See ‘negative effects on relationships’

Enjoyment of life (n=3)

Fatigue (n=20) Reduced vitality, lack of energy, inertia, lack of vigor

Sleep disturbance (n=13)

Difficulty shaving (n=2)

Concerns about the future—number of papers exploring this concept (n=11)

Unable to look forward (n=2) Unable to plan, worry about the future
Prognosis and sequelae (n="7) Concerned about scarring, acne never getting better
Treatment ineffectiveness (n=3) Concerned about not working as well as hoped or not fast enough

Psychological consequences — number of papers exploring this concept (n=172)

Negative emotions (n=142) Angry (23), annoyed (4), anxious (85), bewildered/confused (4), depressed, including low
mood, sad, unhappy, feeling upset or down (128), discouraged, afraid, frustrated (16), help-
less (2), hopeless (4), overwhelmed (1), powerless (2), uncomfortable when others see acne
or around others (77?), uneasy/ill at ease (3), worried (5), preoccupied with having acne/think-
ing about skin is a permanent obsession (3), lack of control (2)
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Table 3 (continued)

Category Impacts included

Emotional discomfort (n=233)

Emotional state, emotional self, emotional difficulty, inability to control emotions, emotional

wellbeing, emotional reaction to having acne, psychache, psychological state, psychologically

disturbed, distressed

Psychological stress (n=1)

Cognitive impairment (n=7)
concentration

Mental health problems (n=29)

Attentional bias, communication difficulties, reduced attention span, effects on memory, lack of

Major and minor psychiatric disorders diagnosed using the DSM criteria/psychiatric interview

or any version of the General Health Questionnaire

Long-term effects on personality (n=2)
Reduced wellness—number of papers exploring this concept (n=260)
Global QoL (n=3)

Generic health-related QoL (n=29)
Skin-related QoL (n=149)
Acne-related QoL (n=115)
Wellbeing (n=2)

Satisfaction with life (n=1)

Coping (n=24)

Strategies (n=19)

Whole-person wellness

Avoidance of other people, avoidance of photographs, compensatory behaviors such as distrac-

tion, concealment (make-up, clothing, hairstyle), making comparisons with untreated self or
finding defects in peers with clear skin, obtaining support from family and friends

Mediators (n=28)
assertiveness

Locus of control, self-efficacy, sense of coherence, social attention holding power, social

N number of papers exploring each impact or overriding theme (italics). Each same paper may explore multiple impacts under the same over-

arching theme

DSM Diagnostic and Statistical Manual of Mental Disorders, QoL quality of life

informed questionnaire development in only 22 (5.1%) stud-
ies. The item identification and reduction phases used to
devise QoL questionnaires were rarely reported, possibly
due to journal length restrictions. As such, pertinent and a
potentially rich source of data have been lost.

In many cases, the frequency with which certain impacts
are reported reflects the bias of the investigator in selecting
which instruments to administer based on the purpose of
the study. The choice of instrument is also likely influenced
by the tendency for some of the same authors to repeat-
edly publish within this field. In examining the trends from
1941 to 2016, investigators in the very early studies chose to
examine personality traits, self-perceptions and psychologi-
cal consequences in acne patients. Subsequent development
of instruments to measure quality of life related to general
health, dermatologic disease or acne led to an increase in
the number of studies examining QoL. These studies were
designed to assess instrument measurement properties,
assess QoL as an outcome of treatment, or compare QoL in
acne patients with normal controls or people with other skin
diseases. When concerns arose of a possible association of
isotretinoin with depression, investigators conducted numer-
ous studies to assess the effects of this drug on depression,
anxiety and QoL. Many of these studies were significantly
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underpowered, therefore failing to produce robust or mean-
ingful data. The surgence of these studies has most likely led
to overrepresentation of depression and anxiety as impacts
of acne in this review.

When considering qualitative data, discrepancies between
patients and clinicians have been identified through an inde-
pendent Delphi Survey, with concern regarding appearance
emerging as a central theme [30]. Semi-structured inter-
views with 26 acne patients in a general practice also found
concern regarding appearance to be a prominent impact [31].
Coded responses and themes from these semi-structured
interviews were used to construct a schematic representation
of interaction between acne and psychological disorders. Of
interest, these authors noted that the symptoms of depression
and anxiety were much less than would have been expected
based on the quantitative literature.

Satisfaction with appearance was identified by 307
patients or their parents, and 218 health care providers in
the ACORN group, as a core outcome domain that should
be measured in all clinical trials [1]. This resonates with the
previous community study [31] and more recent qualitative
research in this area [32]. Compared with other domains, the
greatest level of concordance between patients and provid-
ers was noted with regard to the voting on the inclusion of
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Fig.3 Conceptual framework
for next steps. HRQoL health-
related quality of life

Impacts
correlated to
acne
prevalence

satisfaction with appearance as a core outcome domain to
be measured in clinical trials.

5 Conclusions

This systematic review has generated a comprehensive list
of the impacts of acne on patients and the frequency with
which they were reported. This could lend itself to informing
a future instrument to capture HRQoL and satisfaction with
appearance through convergence of recognized impacts.
Figure 3 provides a conceptual framework to inform the
next steps following on from this systematic review. It is
important to note however that the frequency with which
impacts were reported often relates to the choice of instru-
ment made by the investigator rather than the importance
of that impact to patients. This supports the recent Delphi
process adopted to capture the impacts of acne [30] and
the need for more qualitative research being conducted in
this area. This review serves as a rich data source for future
efforts by groups such as ACORN (that include patients
and health care providers) to develop a core set of outcome
measurements for use in clinical trials. The next steps are
to identify which impacts reported correlate with the preva-
lence and/or severity of acne. This reduced list will be dis-
cussed further to identify a short list of impacts that are
important to patients. Following methodologies outlined in
the HOME roadmap [33], this shortened list can serve as a
benchmark for the evaluation of existing instruments used

Long list of
impacts

Impacts
correlated
to acne
severity

to measure not only HRQoL but most likely additional core
outcome domains such as ‘satisfaction with appearance’ and
‘long-term control of acne’.
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