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Abstract

Background: Although acne is associated with scarring, mental health comorbidi-
ties and bullying, little is known about its impact on socio-economic outcomes.
Objectives: To examine the association between acne and educational, labour mar-
ket and relationship outcomes.

Methods: We conducted a nationwide registry-based cohort study in Denmark. We
included birth cohorts from 1982 to 1988 and compared those with and without acne
identified using hospital diagnosis codes and redeemed prescriptions. Our main ed-
ucational outcome was educational attainment. The main labour market outcomes
were earned income at age 30 and long-term unemployment at any time before age
30. The main relationship outcomes were single partnership and childlessness by age
30. Outcomes were assessed using Poisson regression for binary outcomes and linear
regression for continuous outcomes, adjusted for sex, calendar year, mother's socio-
economic position and hormonal contraception use.

Results: Those with acne had a lower risk of not completing upper secondary edu-
cation (relative risk (RR): 0.79; 95% confidence interval [CI]: 0.76-0.83) and higher
education (RR: 0.90; 95% CI: 0.88-0.91), with absolute differences up to 4 percentage
points. Persons with acne had slightly higher income (mean percentile difference:
2.6%, 95% CI: 2.2-2.9) and lower risk of long-term unemployment than those with-
out acne (9.8% vs. 11.4%; RR: 0.90; 95% CI: 0.87-0.93). The prevalence of being single
until age 30 was similar (19.7% vs. 20.1%; adjusted RR: 0.96; 95% CI: 0.94-0.98) but
childlessness was slightly more prevalent (60.5% vs. 57.5%; adjusted RR: 1.03; 95% CI:
1.02-1.04). However, all associations were attenuated or lost in secondary analysis re-
stricted to exposure-discordant siblings to address confounding from family-related
factors.

Conclusions: Acne during adolescence does not seem to affect long-term educa-
tional, labour market or relationship outcomes. However, there is a need for addi-
tional studies to validate the findings in untreated patients and different health and
social systems.

INTRODUCTION

Acne is associated with negative mental health outcomes,
including reduced self-esteem, depression and suicidal-
ity.!"* At school, those with acne describe that they are not
thriving and are having difficulty with bullying.">® In the
workplace, those with acne report feeling their acne makes

© 2024 European Academy of Dermatology and Venereology.

them appear younger and less professional, trustworthy or
qualified."”® Those with acne also report social isolation
and self-consciousness in their relationships."® It is pos-
sible that stigmatizing attitudes toward those with acne
cause challenges at school, work and in relationships.'® Low
self-esteem and bullying have been linked to reduced aca-
demic achievements.'"'* Furthermore, acne may negatively
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affect labour market attachment and income due to stig-
matization as well as lower educational attainment.' Social
isolation may reduce the likelihood of partnership or hav-
ing children."

Nevertheless, little is known about whether acne neg-
atively affects socio-economic outcomes in the long term.
Such associations would have important public health impli-
cations considering that educational attainment and socio-
economic position are associated with overall health and
well-being." In this cohort study, we used routinely collected
data from nationwide Danish health and social registries to
examine the association between acne and educational, la-
bour market and relationship outcomes.

MATERIALS AND METHODS
Setting

Denmark's welfare system provides tax-financed health-
care, education and a variety of social services."* Costs of
prescription drugs are partially reimbursed. The educa-
tional system is open and free to all students, including at
university level. Social welfare is supported by student aid,
disability pensions and benefits, such as unemployment in-
surance. Health and socio-economic data are recorded in
nationwide registries that can be linked using unique per-
sonal identifiers."

We based the study on the Medical Birth Registry, which
includes data on all births in Denmark.'” We obtained linked
data with information on demographics and kinship from
the Civil Registration System,'® hospital inpatient, outpa-
tient clinic and emergency room diagnoses from the Danish
National Patient Registry and Psychiatric Central Research
Registry,''® redeemed prescription drugs from the Danish
National Prescription Registry," in vitro fertilization (IVF)
treatment from the IVF registry*® and education and labour
market outcomes from multiple registries maintained by
Statistics Denmark.*'

A description of the study's conceptual framework is de-
scribed in Appendix S1 and its setting and data sources in
Appendix S2.

Study cohorts

A study design diagram is provided in Figure 1 and flow-
charts in Figure S1. We first restricted the study to the birth
cohorts of 1982-1988 to ensure minimum age of 30 years by
the end of follow-up (31 December 2018) and then applied
outcome-dependent eligibility criteria to generate study co-
horts with individual baseline dates suitable for examining
the association between acne and the following variables:
(1) lower secondary education (baseline: 13th birthday), (2)
upper secondary education (baseline: graduation date from
lower secondary education), (3) higher education (baseline:
graduation date from upper secondary education) and (4)

Key points

Why Was the Study Undertaken?

Acne is associated with permanent scarring, men-
tal health comorbidities and stigmatization. People
with acne report that their disease negatively in-
fluences their school, work and personal lives.
However, little is known about its impact on long-
term socio-economic outcomes.

What Does this Study Add?

In this registry-based Danish cohort study, acne
was associated with positive educational and la-
bour market outcomes and potentially negative re-
lationship outcomes at age 30. However, secondary
analyses comparing exposure-discordant siblings to
account for family-related confounding could not
confirm these associations.

What Are the Implications of this Study for
Disease Understanding and/or Clinical Care?

Acne during adolescence does not seem to affect
long-term educational, labour market or relation-
ship outcomes. However, there is a need for addi-
tional studies to validate the findings in untreated
patients and different health and social systems.

labour market and relationship outcomes (baseline: 18th
birthday). Of note, a secondary analysis of academic perfor-
mance at lower secondary school included a larger cohort,
because data availability and shorter follow-up until age 18
allowed us to include more birth cohorts (1986-2000). We
excluded persons with missing covariate information and,
for education outcomes, those with a non-consecutive re-
cord of education (e.g. higher education recorded before
upper secondary education).

Acne definition

We defined acne as an inpatient or outpatient hospital
encounter with an acne diagnosis code or based on rele-
vant prescriptions, that is, a prescription for topical acne
medication, prescriptions for =90 pills of oral tetracycline-
class antibiotics within 6 months or an isotretinoin pre-
scription before baseline as defined above. We included
the prescription-based definition to capture acne treated
in general and private practice where clinical data are
not routinely recorded. We had at least 1year of regis-
try data to ascertain exposure. Because the baseline date
changed between study cohorts, persons could move from
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FIGURE 1 Design diagram. “Baseline dates and outcomes: Thirteenth birthday for lower secondary education and grade point average as outcomes.
The date of completing lower secondary education for ‘upper secondary education’ as an outcome. The date of completing upper secondary education for
‘higher education’ as an outcome. Eighteenth birthday for labour market and relationship outcomes. To ensure sufficient follow-up and lag time between
acne exposure and outcome, we included those who had completed lower secondary education before the 27th birthday for assessing upper secondary
education and those who had completed upper secondary education before the 25th birthday for assessing higher education. “For lower secondary
education as an outcome, the 1982 birth cohort was excluded, as we could not assess exposure status before the 13th birthday (prescription data available
from 1 January 1995). For assessing grade point average in 9th grade, we included birth cohorts 1986-2000, which ensured that the cohort reached age
16 (when most start 9th grade) in the school year 2001/2002 (when grade data were available) and at least age 18 by the end of follow-up. “Acne defined
as either an inpatient or outpatient hospital encounter with a diagnosis code for acne, a prescription for topical acne medication, a prescription for
isotretinoin or prescription of a total of 90 pills or more of oral tetracycline-class antibiotics within 6 months. %If information on the mother's income,
education or employment was not available 1year before the child's birth, then we used the closest available information up to age 13.

unexposed to exposed status for the different outcomes. To
reduce misclassification of competing indications, we did
not include single-agent topical clindamycin and azelaic
acid and shorter treatment courses of tetracyclines (used
for e.g. Lyme disease and chlamydia). However, we disre-
garded the tetracycline tablet dose to capture possible low-
dose acne treatment. Appendix S3 provides definitions of
all study variables.

As a secondary aim, we performed analyses by acne se-
verity, defined at baseline as mild acne (topical medication
use only) or moderate-to-severe acne (hospital diagnosis or
systemic acne treatment).

To control for unmeasured confounding from stable fam-
ily characteristics, we conducted a secondary analysis in-
cluding full siblings without acne at the specified baseline
as unexposed (i.e. exposure-discordant siblings). Because
eligibility criteria from the main analysis applied, including
a minimum attained age of 30years, siblings could have a
difference of up to 7 years of age.

Outcomes

We followed the cohorts to examine various indicators
of socio-economic position by age 30. Our main educa-
tional outcome was educational attainment, categorized as
lower secondary education (basic, compulsory schooling),
upper secondary education and higher education based on
the main groups in the Danish nomenclature for educa-
tion (corresponding largely to the International Standard
Classification of Education).?! We defined the outcome
as not achieving a specific educational level. As a second-
ary outcome, we included the grade point average on the
9th-grade final exams (usually completed in the 16th birth
year) in Danish and mathematics, to reflect academic per-
formance in central humanistic and scientific areas. We
considered both the actual grade point average (continuous
variable) and whether one or more exams were not passed
(binary). We also examined the prevalence of not attempt-
ing all 9th-grade exams in Danish and mathematics by age
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18, as this could represent missingness due to illness or
other exemptions.

Our main labour market outcomes were earned income
(total annual net salary) at age 30 and long-term unem-
ployment (unemployment during at least 50% of a given
year) at any time before age 30. We measured earned in-
come as the percentile rank of earned income, using the
income distribution for the entire study population within
strata of age, sex and calendar year as a reference, to ac-
count for inflation. To check for consistency, we also in-
cluded a binary variable for income in the lower quartile
of the income distribution; any history of economic self-
sufficiency (yearly income from all available sources, in-
cluding social benefits, above the ‘minimum level’ set by
Statistics Denmark); non-health-related unemployment;
health-related work absenteeism; and receipt of sick leave
benefits by age 30. Of note, short-term sick leave spells are
not captured.

As measures of relationships, we included single partner-
ship status (never married/cohabitating) and childlessness
(having no children) by age 30. As a secondary outcome for
assessing childlessness, we included having ever had IVF
treatment by age 30.

Most outcome data were interval-censored with yearly
updates. In case of missing data in a given year or loss to
follow-up, we used the value from the most recent available
year.

Covariables

We obtained information on the following indicators of
the socio-economic position of participants’ mothers: in-
come rank (categorized as below 25th percentile, 25th—
75th percentile or above 75th percentile); education level
(lower secondary, upper secondary or higher education);
and employment status (unemployed, outside workforce or
employed). We also included information on ever-use of
combined hormonal contraception and progestin-only con-
traception at baseline. For adjustment in sensitivity analyses,
we included polycystic ovary syndrome, depression, anxi-
ety disorder, attention deficit disorder, any non-psychiatric
comorbidity according to the Charlson Comorbidity Index
and sibling birth order.

Statistical analyses

We compared baseline characteristics in cohorts with and
without acne. We used Poisson regression to compute the
prevalence ratios as measures of relative risks (RRs) with
95% confidence intervals (ClIs) for binary outcomes among
people with acne compared with those without. We chose
a Poisson model because most outcomes were common and
because it allowed us to condition on sibship in the second-
ary analysis.** We compared the mean difference of the
grade point average in Danish and mathematics (combined

and separately) and the mean percentile (rank) of earned in-
come using the identity function as the link function to fit a
generalized linear model that could condition on family in
the sibling analysis.” To account for potential heteroscedas-
ticity and non-normal distribution of errors, we computed
confidence intervals with the percentile bootstrap method
based on 1000 samples which showed symmetric distribu-
tion. For all outcomes, we fitted an unadjusted model and
a model adjusting for sex, calendar period at baseline, the
mother's income and education level and hormonal con-
traception. Maternal employment status was not included
because it correlates strongly with income. For academic
performance, we also adjusted for the calendar year of exam-
ination. We did not adjust for age, as it did not vary per study
design. Based on data availability, we restricted the analyses
of non-health-related unemployment, health-related work
absenteeism and sick leave benefits to persons whose base-
line occurred after July 1991.

To capture potential age trends, we plotted the prevalence
of the main outcomes by age according to exposure status.
For earned income, we used the median annual real income
(converted to Danish 2015 currency values from the World
Bank) standardized to income at age 18years=100. This
analysis excluded people with missing or zero income at age
18 (15% exposed; 17% unexposed). We repeated all analyses
among exposure-discordant siblings, conditioning on the
family to allow within-family comparisons.

We stratified results by subgroups of age at acne diagnosis
(<13 years; =13 years), sex, acne severity and the mother's in-
come and educational level. We performed sensitivity analy-
ses to address, for example, impact of other chronic diseases
(e.g. depression), misclassification of acne and outcome and
residual confounding by the mother's socio-economic posi-
tion (Appendix S4).

We conducted analyses using SAS 9.4.

RESULTS

We included 264,045 persons (1593 [0.6%] with acne at
baseline of age 13) in the cohort for lower secondary edu-
cation as an outcome, 874,197 (11,471 [1.3%)] with acne) in
the group for which grade point average was ascertained,
299,668 (15,542 [5.2%] with acne) in the cohort for upper
secondary education as an outcome, 242,049 (30,862
[12.8%)] with acne) in the cohort for higher education as an
outcome and 311,681 (28,181 [9.0%] with acne) for labour
market and relationship outcomes (Table 1). The prevalence
of acne could differ across cohorts because of varying age at
baseline (between 13 and 27 years). Most acne exposed were
identified by a redeemed prescription for a topical agent
(Table 1). Mothers of those who had acne had higher in-
come, educational level and employment status than moth-
ers of those without acne.

The main analysis showed that persons treated for acne
had a lower prevalence of not completing upper secondary
education (adjusted RR: 0.79; 95% CI: 0.76-0.83) and higher
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Cohort, No. (%) RR (95% CI)
Outcome With acne  Without acne Unadjusted Adjusted®
No lower secondary education |
Main analysis 13 (0.8) 4069 (1.6) 0.53 (0.31-0.91) 0.67 (0.39-1.15) *
Sibling analysis NA® NA® NA®> NA®P ‘
No upper secondary ‘
Main analysis 1735 (11.2) 41814 (14.7)  0.76 (0.73-0.79) 0.79 (0.76-0.83, —
Sibling analysis 473 (9.8) 527 (10.3) 0.95 (0.85-1.06) 0.93 (0.84-1.04 I c—
No higher education |
Main analysis 12388 (;10.1) 92813 (43.9)  0.91 50.90-0.93 0.90 (0.88-0.91 —
Sibling analysis 3112 (37.7) 3182 (37.1) 1.02 (0.98-1.05) 0.94 (0.91-0.97 — ‘
Earned income in lowest quartile ‘
Main analysis 6133 (21.8 69076524.4) 0.89 (0.87-0.91) 0.91 (0.89-0.94 ——
Sibling analysis 1894 (21.5) 2026 (21.9) 0.98 (0.93-1.03) 0.99 (0.94-1.04 ﬁ-’—
Economic self-sufficient i
Main analysis 28031 (99.5) 282090 (99.5) 1.00 (1.00-1.00) 1.00 (1.00-1.00
Sibling analysis 8769 (99.6) 9207 (99.6) 1.00 (1.00-1.00) 1.00 (1.00-1.00 T
Long-term unemployment ‘
Main analysis 2774 (9.8) 32191 gﬂ 4) 0.87 50.84-0.90; 0.90 50.87—0.93; —
Sibling analysis 859 (9.7) 911 (9.8) 0.99 (0.91-1.08) 0.99 (0.91-1.07 —0‘—
Unemployment, not health-related
Main analysis 17962 (63.7) 190053 (67.0) 0.95 (0.94-0.96) 0.96 (0.95-0.97, - |
Sibling analysis 5577 (63.3) 5965 (64.5) 0.98 (0.96-1.00) 0.99 (0.97-1.01 —0‘—
Health-related work absenteeism
Main analysis 13534}48.0) 149177 (52.6) 0.91 50.90-0.92; 0.95 50.94—0.96; -~ |
Sibling analysis 4198 (47.7) 4557 (49.3) 0.97 (0.94-0.99) 0.98 (0.95-1.00 —0—‘
Sick leave benefit
Main analysis 12717 (45.1) 137259&48.4) 0.93 (0.92-0.94) 0.96 (0.95-0.98 - |
Sibling analysis 3953 (44.9) 4258 (46.0) 0.98 (0.95-1.00) 0.98 (0.96-1.01 —OT
Single
Main analysis 5563 5197; 57055 (20.1)  0.98 $0.96-1A01; 0.96 50.94—0.98; —— |
Sibling analysis 1710 (19.4) 1833 (19.8) 0.98 (0.93-1.04) 0.96 (0.91-1.02 —o—‘
Childlessness
Main analysis 17059;60.5) 162990 (57.5) 1.05(1.04-1.06) 1.03 (1.02-1.04 | -
Sibling analysis 5258 (59.7) 5399 (58.4) 1.02 (1.00-1.05) 1.01 (0.98-1.03 —‘0—
IVF treatment
Main analysis 1336}4.7) 12514 %4.4) 1.07 51 .02-1.13) 1.10(1.05-1.17, —
Sibling analysis 392 (4.5) 430 (4.6) 0.96 (0.84-1.09) 0.98 (0.86-1.12 |
I I I I I
0.6 0.8 0.9 1.0 1.2

FIGURE 2

Socio-economic outcomes by age 30 in persons with acne compared with persons without acne (main analysis) and siblings without acne

(secondary analysis). “Adjusted for sex, calendar period at baseline, combined hormonal contraception, progestin-only contraception and the mother's

income and education level. "Not reported due to a low number of outcomes (12 < 5) among those with acne.

TABLE 2

siblings without acne (secondary analysis).

Outcome

Main analysis

Average of Danish and
mathematics

Danish
Mathematics
Sibling analysis

Average of Danish and
mathematics

Danish

Mathematics

Comparison of mean grade of the 9th-grade final exam in persons with acne compared to persons without acne (main analysis) and

With acne Without acne Mean grade difference (95% CI)
Mean grade point Mean grade point
No. atrisk  average (SD) No. atrisk  average (SD) Unadjusted Adjusted®
10,411 7.0 (2.50) 762,485 6.6 (2.51) 0.42 (0.38-0.47) 0.16 (0.12-0.21)
10,411 7.3 (2.45) 762,485 6.6 (2.49) 0.69 (0.65-0.74) 0.26 (0.22-0.31)
10,411 6.8 (3.08) 762,485 6.6 (3.08) 0.15 (0.09-0.21) 0.06 (0.00-0.11)
6097 7.1 (2.48) 7587 6.8 (2.47) 0.24 (0.16-0.33) 0.08 (0.00-0.16)
6097 7.3 (2.45) 7587 6.8 (2.47) 0.52 (0.43-0.59) 0.15 (0.07-0.23)
6097 6.9 (3.07) 7587 6.9 (3.01) -0.03 (-0.13-0.08) 0.00 (-0.10-0.11)

*Adjusted for sex, calendar period at baseline and examination, combined hormonal contraception, progestin-only contraception and the mother's income and education

level.

education (adjusted RR: 0.90; 95% CI: 0.88-0.91), with abso-
lute differences of up to 4 percentage points (Figure 2).

The differences were driven by the higher prevalence of
attaining general upper secondary and long-cycle higher ed-
ucation among persons with acne (Table S1). There was also
a numerically lower relative risk of not completing lower sec-
ondary education (adjusted RR: 0.67; 95% CI: 0.39-1.15) but

the estimate was statistically imprecise and the difference in
prevalence was small (0.8% vs. 1.6%). Persons with acne had
a lower prevalence of not attempting any exam in Danish
and mathematics (adjusted RR: 0.91; 95% CI: 0.84-0.97)
(Table S2). Among persons who attempted all exams in both
subjects, we observed a lower risk of failing at least one exam
in those with versus without acne (8.2% vs. 11.2%; adjusted
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RR: 0.87; 95% CI: 0.82-0.93), which was explained by grades
on the Danish exams. However, we found little difference in
the mean grade point average on an absolute scale (overall
adjusted mean difference 0.16; 95% CI: 0.12-0.21) (Table 2).

The mean percentile rank of earned income was slightly
higher among persons with acne, with an adjusted mean per-
centile difference of 2.6 (95% CI: 2.2-2.9) (Table S3). The dif-
ference in income became apparent after age 25 (Figure S2).
There was also a lower risk of ever having experienced long-
term unemployment (9.8% vs. 11.4%; RR: 0.90; 95% CI: 0.87-
0.93) (Figure 2). Similar associations were observed for the
other labour market outcomes. In both the acne and non-
acne cohorts, most were economically self-sufficient by age
30 (Figures 2 and S2).

Although the main analysis showed no substantial as-
sociation between acne and partnership status, acne pa-
tients had a lower prevalence of having ever had a partner
in younger adulthood (Figures 2 and S2). Acne patients also
had a slightly higher prevalence of childlessness (60.5% vs.
57.5%; adjusted RR: 1.03; 95% CI: 1.02-1.04) and IVF treat-
ment (4.7% vs. 4.4%; adjusted RR 1.10; 95% CI: 1.05-1.17)
(Figure 2). Stratified analyses by sex suggested that only fe-
male patients had an increased prevalence of being single
(15.8% vs. 14.8%; adjusted RR: 1.07; 95% CI: 1.02-1.11) and
childless (53.2% vs. 48.9%; adjusted RR: 1.06; 95% CI: 1.05-
1.08) up to age 30, while no notable subgroup differences
were found for other outcomes (Tables S4 and S5).

In the sibling analysis, the number of exposed and unex-
posed persons were 428 out of 446 for lower secondary edu-
cation as an outcome, 6636 out of 8351 for the grade analysis,
4838 out of 5113 for upper secondary education, 8255 out of
8583 for higher education and 8805 out of 9249 for labour
market and relationship outcomes. All associations in the
sibling analysis were attenuated, showing no substantial ab-
solute or relative difference for any outcome (Figures 2 and
S3, Tables 2, S2, S3 and S6).

Results were robust in all sensitivity analyses (data not
shown).

DISCUSSION

In this large cohort of individuals treated for acne, we found
that acne was associated with positive educational and la-
bour market outcomes and potentially negative relationship
outcomes. However, the absolute differences were small, and
the associations were attenuated or lost when comparing
exposure-discordant siblings. As the latter analysis controls
better for family-level confounders, these findings suggest
overall that acne is unlikely to have a substantial association
with socio-economic prospects.

There are only a few previous studies on this topic.
In a study based on the National Longitudinal Study of
Adolescent to Adult Health, which sampled over 90,000 US
students in Grades 7-12, those who reported skin problems,
such as itching or pimples in Grades 7-12, had higher grades
and a greater likelihood of completing a college degree.*

Skin problems were also associated with feeling less socially
accepted and less attractive, and with lower participation in
athletics and increased participation in non-sports clubs.
The authors hypothesized that stigmatization due to skin
problems could shift focus to intellectual pursuits.*®

Another study found that the prevalence of unemploy-
ment was higher among persons with active acne at ages
18-30 (n=625) compared with age- and sex-matched con-
trols (n=625).” An important difference between that study
and ours is its requirement for active acne when the outcome
was assessed and the older age of participants. It is possi-
ble that stigmatization of adolescents with acne results in a
focus on educational attainment and thus ultimately lower
unemployment rates, while in adults it could lead to adverse
labour market outcomes."”*'?

Although our findings suggest a neutral to potentially
positive association between acne and educational and
labour market outcomes, this does not diminish the im-
portance of medical care for those with acne. Acne can be
associated with permanent scarring and mental health chal-
lenges, including reduced self-esteem, social isolation, sleep
impairment, depression, anxiety and suicidal ideation."”**~*

Our study has several strengths, including its large size
with over 30,000 individuals with acne, long-term and
near-complete follow-up and the ability to evaluate multiple
socio-economic outcomes using data from the comprehen-
sive Danish registries."* In addition, the sibling analysis re-
duced potential confounding due to family-related factors. It
is a limitation that not all individuals with acne seek medical
care, as suggested by a prevalence of only 10% treated for
acne at age 18 using our algorithm. The misclassification of
untreated acne patients as unexposed may have biased our
findings toward the null. Alternatively, it could also explain
the positive associations observed if acne patients who seek
care achieve improved skin appearance upon successful
treatment. This also affects the interpretation of severity
analyses, and unfortunately, we lacked clinical details on
scarring. Although we found no effect modification by the
mother's socio-economic position, generalizability to coun-
tries with less uniform health and social support systems is
uncertain.

The socio-economic data used in our study are consid-
ered of high quality.?»** Furthermore, our results were ro-
bust in sensitivity analyses addressing the issue of missing
income data in individual years. However, misclassification
of partnership, for example, by excluding partners living
apart, is possible and we could not determine outcomes be-
yond age 30, which particularly affects the interpretability
of the relationship outcomes. We also may have missed an
impact of acne flares on work absenteeism, as we could not
capture short-term sick leave.

Persons from families with a greater focus on health
and education may be more likely to seek acne treatment
and achieve positive socio-economic outcomes like those
observed. Indeed, a study of Ontario residents found that
those with higher socio-economic status were more likely to
seek care for acne.*® The discordant findings in the sibling
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analysis suggest residual confounding from family-related
factors in the main analysis, including childhood socio-
economic position and health-seeking behaviour. However,
possible limitations of the sibling design should be consid-
ered, including reduced power, unmeasured confounding
from factors that vary between exposure-discordant sib-
lings, and possible cross-sibling effects.****> We note that
adjustment for sibling differences in calendar year and birth
order did not affect estimates. Exposure misclassification
could also be of particular concern if affected siblings share
acne treatments; however, excluding unexposed siblings had
no impact on the main results.

In conclusion, our primary analysis found that by age 30
acne was associated with positive educational and labour
market outcomes and potentially negative relationship out-
comes. However, secondary analyses accounting further for
family-related factors did not find evidence for the associa-
tion of acne with any of the socio-economic outcomes. There
is a need for additional studies to delineate the potential as-
sociation observed and the generalizability to untreated pa-
tients and settings with different health and social systems.
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