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Abstract

Background Although acne vulgaris is a common skin disorder, limited epidemiological data exist specifically for Euro-
pean populations.

Objective To determine the prevalence of self-reported acne among young people in Europe and evaluate the effect of
lifestyle on acne.

Methods We conducted a cross-sectional population-based online survey in representative samples of individuals
aged 15-24 years in Belgium, Czech and Slovak Republics, France, Italy, Poland and Spain (n = 10 521), identified by a
quota sampling method based on age, geographic location and socio-professional category.

Results The overall adjusted prevalence of self-reported acne was 57.8% (95% confidence interval 56.9% to 58.7%).
The rates per country ranged from 42.2% in Poland to 73.5% in the Czech and Slovak Republics. The prevalence of
acne was highest at age 15-17 years and decreased with age. On multivariate analysis, a history of maternal or paternal
acne was associated with an increased probability of having acne (odds ratio 3.077, 95% CI 2.743 to 3.451, and 2.700,
95% CI 2.391 to 3.049, respectively; both P < 0.0001), as was the consumption of chocolate (OR 1.276, 95% CI 1.094
to 1.488, for quartile 4 vs. quartile 1). Increasing age (OR 0.728, 95% CI 0.639 to 0.830 for age 21-24 years vs. 15—
17 years) and smoking tobacco (OR 0.705, 95% Cl 0.616 to 0.807) were associated with a reduced probability of acne.
Conclusion The overall prevalence of self-reported acne was high in adolescents/young adults in the European coun-
tries investigated. Heredity was the main risk factor for developing acne.
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Introduction

Acne vulgaris is one of the most common skin conditions. It
predominantly affects adolescents and young adults' and can
have a negative effect on their self-esteem, mood and quality of
life.” The reported prevalence of acne among adolescents ranges
from approximately 40% to 90%, depending on the study
methodology and definitions used.>” Although the prevalence
tends to decrease with age, a substantial number of adults, par-
ticularly women, have acne.®
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A number of risk factors for acne have been proposed, includ-
ing genetic, hormonal and lifestyle factors such as diet and
smoking."” With respect to lifestyle, there is evidence of an asso-
ciation between a Western diet, in particular high glycaemic
index foods, and acne.'®'® However, the relationship between
acne and smoking remains unclear.'” >

Relatively few studies have specifically evaluated the effect of
lifestyle factors on acne in European populations,'’!”20212324

Surveys are useful tools to collect data easily in a large
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population on a self-reported basis. The online collection of data
via the Internet is a well-accepted method, especially in the
young population in European countries.”>** The aim of this
survey was to determine the prevalence of self-reported acne in
young people aged 15-24 years in various European countries
and evaluate factors associated with acne, particularly those
related to lifestyle.

Methods

A representative sample of people aged 1524 years living in Bel-
gium, Czech and Slovak Republics, France, Italy, Poland and
Spain were invited to complete an online questionnaire. All
study participants belonged to a panel of individuals who had
previously agreed to respond to online questionnaires. A polling
organization, CSA Market Research Consultancy (Health Sec-
tor), conducted the specifically designed survey. CSA recruited
the study sample from a database of Internet users. Individuals
agreed to participate in the acne survey. A quota sampling
method based on age, sex, geographical location and socio-pro-
fessional category ensured accurate representation of the popula-
tion of each country.

A specific survey, in native language, was adapted by CSA to
be understood in the target population. The survey covered
sociodemographic characteristics, lifestyle (e.g. dietary habits,
use of tobacco, cannabis and alcohol), family history and the
presence/absence of acne based on self-declaration by the
respondent.

The overall target sample size was 10 500 participants, to
include 2000 from each of France, Spain, Italy and Poland, 1000
from the Czech Republic 500 from the Slovak Republic (results
were evaluated together) and 1000 from Belgium. Based on a
previous study showing a 40%—60% prevalence of acne in the
15- to 24-year population,®! a sample size of more than 500 indi-
viduals per country was considered sufficient to give an evalua-
tion of the percentage of acne in the target population.

Statistical analysis

The prevalence rate of acne was calculated for age classes 15—
17 years, 18-20 years and 21-24 years, as well as for all ages
combined.

We summarized variables for the groups of participants with
and without acne, using descriptive statistics, including
mean =+ standard deviation for quantitative variables and fre-
quencies and percentages for qualitative variables.

We used logistic regression analysis to identify potential risk
factors for acne. Variables that were associated with acne at the
10% level (Wald chi-square test) on univariate analysis were
included in the multivariate analysis. The multivariate model used
backward variable selection (descending order method) to iden-
tify those variables that were independently associated with acne
at the 5% significance level. Odds ratios with 95% confidence
interval (CI) were generated. The model was created using a
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training set corresponding to 70% of the population and then val-
idated using the remaining 30% (validation set). We assessed the
balance of the model using the Hosmer and Lemeshow test (for
which a P-value above 0.05 indicates good balance), and the dis-
criminatory power of the model using receiver operating charac-
teristic (ROC) curve analysis. Positive and negative predictive
values were calculated. We used SAS version 9.4 for analyses.

Results

Description of targeted population

A total of 10 521 surveys were completed by participants,
including 2003 from France, 2006 from Spain, 2009 from Italy,
2003 from Poland, 1500 from the Czech and Slovak Republics
and 1000 from Belgium. The proportion of completed/com-
pleted + screened questionnaires was: France (27%), Italy
(29%), Spain (23%), Poland (45%), Belgium (44%), Czech
Republic (49%) and Slovak Republic (81%). Survey withdrawal
rates were 8%, 4%, 8%, 10%, 10%, 10% and 8% in France, Italy,
Spain, Poland, Belgium Czech Republic and Slovak Republic,
respectively. The distribution of age and sex among participants
from the Czech and Slovak Republics and Belgium differed from
that expected from the quota recruitment method, and conse-
quently, the prevalence rates for these countries were adjusted by
weighting the results based on the difference between the actual
and anticipated frequencies for each age/sex stratum.

The sociodemographic characteristics of the study population
are presented in Table 1. There were approximately equal num-
bers of male and female participants, and the mean age of the
study population was 19.9 years. Mean BMI was 22.2 kg/m?,
and most participants (69.51%) were in the ‘normal weight’
BMI category. The majority reported having fair skin and fre-
quent sunburn or light skin and occasional sunburn (combined
total 71.25%).

Prevalence of acne

Among a total of 10 521 participants across all countries, 6063
reported having had or currently having acne, giving an adjusted
overall prevalence of 57.8% (95% CI 56.9% to 58.7%). The
prevalence rate per country ranged from 42.2% in Poland to
73.5% in the Czech and Slovak Republics (Table 2). The preva-
lence of acne was highest in the 15- to 17-year-old age class and
decreased with increasing age (Table 3).

Variables associated with acne

Sociodemographic characteristics, family history, dietary habits,
and use of tobacco and mood-altering substances are summa-
rized for participants with and without acne in Table 1 and
Tables 4-6. On univariate analysis, participants with acne were
more likely to have a family history of acne (Table 4), have sev-
ere/morbid obesity (Table 1), and consume greater amounts of
milk, dairy products, chocolate, sweets and ice cream (Table 6),
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Table 1 Sociodemographic characteristics of participants with and without acne

Parameter Total Acne No acne Univariate analysis{ P-value
(N =10 521) (N = 6063) (N = 4458) 0Odds ratio
(95% ClI)
Age (years), mean + SD 199 + 2.8 19.6 + 2.8 203 £ 2.7 0.920 (0.907 to 0.933) <0.0001
Age class, n (%) <0.0001
15-17 years 2729 (25.94) 1791 (29.54) 938 (21.04) reference
18-20 years 3201 (30.42) 1850 (30.51) 1351 (30.31) 0.717 (0.645 t0 0.797)
21-24 years 4591 (43.64) 2422 (39.95) 2169 (48.65) 0.585 (0.530 to 0.645)
Sex, n (%) 0.1743
Male 5245 (49.85) 3057 (50.42) 2188 (49.08) reference
Female 5276 (50.15) 3006 (49.58) 2270 (50.92) 0.948 (0.877 to 1.024)
Body mass index, kg/m?, mean + SD 222 + 3.6 221 + 37 223 + 3.6 0.989 (0.979 to 1.000) 0.0497
Body mass class, n (%) 0.0167
Underweight 1294 (12.45) 776 (12.94) 518 (11.78) 1.102 (0.977 to 1.244)
Normal weight 7226 (69.51) 4163 (69.41) 3063 (69.65) reference
Overweight 1501 (14.44) 827 (13.79) 674 (15.33) 0.903 (0.807 to 1.010)
Moderate obesity 304 (2.92) 182 (3.03) 122 (2.77) 1.098 (0.869 to 1.387)
Severe obesity 55 (0.53) 41 (0.68) 14 (0.32) 1.751 (1.050 to 2.922)}
Morbid obesity 16 (0.15) 9(0.15) 7 (0.16)
Country, n (%) <0.001
France 2003 (19.04) 1299 704 1.209 (1.063 to 1.374)
Spain 2006 (19.07) 1212 794 reference
Italy 2009 (19.1) 1062 947 0.735 (0.648 to 0.833)
Poland 2003 (19.04) 845 1158 0.478 (0.421 to0 0.542)
Czech and Slovak Republics 1500 (14.26) 1100 400 1.802 (1.558 to 2.083)
Belgium 1000 (9.5) 545 455 0.785 (0.673 t0 0.915)

fComparison of participants with acne vs. those without acne.
*Severe and morbid obesity classes combined.
Cl, confidence interval; reference, reference value for odds ratio; SD, standard deviation.

Table 2 Prevalence of self-reported acne by country

France Spain Italy Poland Czech + Slovak Belgium Total
(N = 2003) (N = 2006) (N = 2009) (N = 2003) Republics (N = 1000) (N =10.521)
(N = 1500)
Number with acne 1299 1212 1062 845 1100 545 6063
Adjusted 64.9 60.4 52.9 42.2 735 56.1 57.8
prevalence, (62.7 to 66.9) (58.2 to 62.6) (50.7 to 55.1) (40.0to 44.4) (71.2t0 75.7) (53.0t0 59.1) (56.9 to 58.7)

% (95% Cl)

TPrevalence rates for Belgium and the Czech Republic/Slovakia were weighted to take account of differences in the actual age and sex distribution vs. the
expected distribution from the quota-based recruitment method.
Cl, confidence interval.

Table 3 Prevalence of self-reported acne by age (all countries)

15-17 years 18-20 years 21-24 years Total

(N = 2729) (N = 3201) (N = 4591) (N =10 521)
Number with acne 1791 1850 2422 6063
Adjusted prevalence, % (95% Cl)+ 65.8 (64.1t0 67.5) 57.8 (56.1 t0 59.6) 52.6 (51.1to 54.1) 57.8 (56.9 t0 58.7)

Prevalence rates for Belgium and the Czech Republic/Slovakia were weighted to take account of differences in the actual age and sex distribution vs. the
expected distribution from the quota-based recruitment method.
Cl, confidence interval.

compared with those without acne. In addition, residents of the =~ without acne were more likely than those with acne to be in
Czech and Slovak Republics and France appeared to have an  older age classes (Table 1), use tobacco or cannabis, and con-
increased likelihood of acne (Table 1). In contrast, people sume alcohol (Table 5).
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Table 4 Family history of acne in participants with and without acne

Parameter Acne No acne Univariate analysis P-value
(N = 6063) (N = 4458) Odds ratio
(95% Cl)
Father has (or had) acne <0.0001
Yes 2556 (42.16) 719 (16.13) 3.790 (3.448 t0 4.167)
No 3507 (57.84) 3739 (83.87) reference
Mother has (or had) acne <0.0001
Yes 3003 (49.53) 867 (19.45) 4.065 (3.716 to 4.446)
No 3060 (50.47) 3591 (80.55) reference
Father and/or mother has (or had) acne <0.0001
Father alone 964 (15.9) 413 (9.26) 3.539 (3.115t0 4.021)
Mother alone 1411 (23.27) 561 (12.58) 3.814 (3.408 to 4.267)
Both parents 1592 (26.26) 306 (6.86) 7.887 (6.897 to 9.020)
Neither parent 2096 (34.57) 3178 (71.29) reference
Sibling has (or had) acne <0.0001
Yes 3872 (63.86) 1741 (39.05) 3.397 (3.108 to 3.713)
No 1355 (22.35) 2070 (46.43) reference
No siblings 836 (13.79) 647 (14.51) 1.974 (1.745 t0 2.233)

Cl, confidence interval; reference, reference value for odds ratio.

Table 5 Use of tobacco, cannabis and alcohol among participants with or without acne

Parameter Acne No acne Univariate analysis P-value
(N = 6063) (N = 4458) 0dds ratio
(95% Cl)
Tobacco smoking <0.0001
Current smoker 1018 (16.79) 921 (20.66) 0.759 (0.686 to 0.840)
Ex-smoker 778 (12.83) 606 (13.59) 0.882 (0.785 to 0.990)
Never smoked 4267 (70.38) 2931 (65.75) reference
Number of cigarettestper day, mean + SD 15+ 43 1.9 + 47 0.979 (0.971 t0 0.987)% <0.0001
Cannabis use 0.0081
>once/month 249 (4.11) 235 (5.27) 0.757 (0.630 to 0.909)
<once/month 248 (4.09) 201 (4.51) 0.881 (0.728 to 1.066)
Ex-user 625 (10.31) 494 (11.08) 0.903 (0.797 to 1.024)
Never used 4941 (81.49) 3528 (79.14) reference
Number of joints per month, mean + SD 0.1 £ 0.6 02 +0.8 0.920 (0.869 to 0.974) 0.0039
Alcohol consumption <0.0001
>twice/week 621 (10.24) 600 (13.46) 0.663 (0.578 t0 0.761)
<once/week 3058 (50.44) 2245 (50.36) 0.873 (0.793 to 0.961)
Ex-drinker 803 (13.24) 600 (13.46) 0.858 (0.752 to 0.978)
Never consumed alcohol 1581 (26.08) 1013 (22.72) reference
Number of glasses per week, mean + SD 16 +24 16 +£23 0.993 (0.977 to 1.009) 0.4040
Consumption in quartiles 0.0019
Quartile 1 2384 (39.32) 1613 (36.18) reference
Quartile 2 1603 (26.44) 1307 (29.32) 0.830 (0.753 t0 0.914)
Quartile 3 912 (15.04) 693 (15.55) 0.890 (0.792 to 1.001)
Quartile 4 1164 (19.2) 845 (18.95) 0.932 (0.836 to 1.039)

Data are number (%) of participants unless indicated otherwise.
fIncluding cigarettes, cigars, cigarillos and rolling tobacco.
Based on number of cigarettes per week.

Cl, confidence interval; reference, reference value for odds ratio.

JEADYV 2018, 32, 298-306 © 2017 European Academy of Dermatology and Venereology



302 Wolkenstein et al.

Table 6 Consumption of different foods by participants with or without acne

Parameter Acne No acne Univariate analysis P-value
(N = 6063) (N = 4458) Odds ratio
(95% CI)
Type of milk <0.0001
Whole 1133 (20.14%) 940 (22.97%) 1.007 (0.855 to 1.186)}
Semi-skimmed 3850 (68.43%) 2627 (64.18%) 1.224 (1.056 to 1.419)+
Skimmed 556 (9.88%) 445 (10.87%) 1.044 (0.866 to 1.258)F
Not known 87 (1.55%) 81 (1.98%) 0.897 (0.643 to 1.252)
Milk 0.0002
Quartile 1 1666 (27.48%) 1362 (30.55%) reference
Quartile 2 1648 (27.18%) 1246 (27.95%) 1.081 (0.976 to 1.198)
Quartile 3 1253 (20.67%) 885 (19.85%) 1.157 (1.035 to 1.295)
Quartile 4 1496 (24.67%) 965 (21.65%) 1.267 (1.138 t0 1.412)
Dairy products 0.0003
Quartile 1 1451 (23.93%) 1163 (26.09%) reference
Quartile 2 1502 (24.77%) 1174 (26.33%) 1.025 (0.920 to 1.143)
Quartile 3 1716 (28.3%) 1105 (24.79%) 1.245 (1.117 to 1.387)
Quartile 4 1394 (22.99%) 1016 (22.79%) 1.100 (0.983 to 1.230)
Fruit juice 0.9767
Quartile 1 1264 (20.85%) 938 (21.04%) reference
Quartile 2 1659 (27.36%) 1227 (27.52%) 1.003 (0.897 to 1.122)
Quartile 3 1496 (24.67%) 1101 (24.7%) 1.008 (0.899 to 1.131)
Quartile 4 1644 (27.12%) 1192 (26.74%) 1.023 (0.914 t0 1.146)
Sweetened sodas 0.2642
Quartile 1 1628 (26.85%) 1249 (28.02%) reference
Quartile 2 1656 (27.31%) 1252 (28.08%) 1.015 (0.915 to 1.126)
Quartile 3 1237 (20.4%) 874 (19.61%) 1.086 (0.969 to 1.217)
Quartile 4 1542 (25.43%) 1083 (24.29%) 1.092 (0.981 to 1.216)
Chocolate <0.0001
Quartile 1 1168 (19.26%) 1036 (23.24%) reference
Quartile 2 1392 (22.96%) 1108 (24.85%) 1.114 (0.993 to 1.250)
Quartile 3 1804 (29.75%) 1282 (28.76%) 1.248 (1.118 to 1.393)
Quartile 4 1699 (28.02%) 1032 (23.15%) 1.460 (1.303 to 1.636)
Sweets <0.0001
Quartile 1 1623 (26.77%) 1414 (31.72%) reference
Quartile 2 1447 (23.87%) 1172 (26.29%) 1.076 (0.968 to 1.195)
Quartile 3 1424 (23.49%) 992 (22.25%) 1.251 (1.123 to 1.393)
Quartile 4 1569 (25.88%) 880 (19.74%) 1.553 (1.393 to 1.742)
Ice cream/sorbet 0.0824
Quartile 1 1284 (21.18%) 1018 (22.84%) reference
Quartile 2 2098 (34.6%) 1444 (32.39%) 1.130 (1.023 to 1.248)
Quartile 3 1245 (20.53%) 952 (21.35%) 1.107 (0.988 to 1.241)
Quartile 4 1436 (23.68%) 1044 (23.42%) 1.102 (0.987 to 1.231)
Pasta/rice/semolina 0.0019
Quartile 1 1742 (28.73%) 1383 (31.02%) reference
Quartile 2 1906 (31.44%) 1339 (30.04%) 0.830 (0.753 10 0.914)
Quartile 3 1146 (18.9%) 822 (18.44%) 0.890 (0.792 to 1.001)
Quartile 4 1269 (20.93%) 914 (20.5%) 0.932 (0.836 to 1.039)

Data are number (%) of participants who consumed each type of food (per quartile). Quartile 1 = lowest; quartile 4 = highest.
Versus participants who do not drink milk.
Cl, confidence interval; reference, reference value for odds ratio.
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Consequently, the following variables were entered into the
multivariate model: age class, sex, body mass index (BMI) class,
country, heredity (dichotomous variables for mother and
father), tobacco use, cannabis use, consumption of alcohol, dairy
products, chocolate, sweets, ice cream and pasta (in quartiles)
and type of milk consumed. Although sex was not significantly
associated with acne on univariate analysis, it was included in
the multivariate analysis because it is known that there is a dif-
ference in rates between men and women.’

On multivariate regression analysis, only six factors were
found to be independently associated with acne (Table 7).
Country of residence affected the risk of having acne: taking
Spain as the reference (because of its median prevalence value),
the reporting of acne was significantly higher in the Czech and
Slovak Republics and lower in Poland and Belgium. A history of
acne in one parent was associated with a 2.7- to threefold
increased risk of having acne, almost eightfold increased risk if
both parents had acne (OR = 7.887 in univariate analysis). Con-
sumption of chocolate increased the probability of having acne
by up to 30%. The probability of having acne decreased with
increasing age, and smoking tobacco reduced the probability of
acne by approximately 30%.

Table 7 Factors independently associated with the probability of
having acne: results of multivariate regression analysis

Factor Odds ratio P-value
(95% ClI)
Age class (reference: 15-17 years) <0.0001
18-20 years 0.806 (0.700 to 0.928)
21-24 years 0.728 (0.639 to 0.830)
Country (reference: Spain) <0.0001
France 1.153 (0.972 to 1.366)
Italy 0.888 (0.753 to 1.047)
Poland 0.456 (0.384 to 0.540)
Czech and Slovak Republics 1.963 (1.620 to 2.379)
Belgium 0.780 (0.638 to 0.953)
Heredity (reference: No)
Father has (or had) acne <0.0001
Yes 2.700 (2.391 to 3.049)
Mother has (or had) acne <0.0001
Yes 3.077 (2.743 to 3.451)
Tobacco smoking <0.0001
(reference: Never smoked)
Current smoker 0.705 (0.616 to 0.807)
Ex-smoker 0.910 (0.780 to 1.062)
Chocolate consumption 0.0017

(reference: Quartile 1)

Quartile 2 1.302 (1.117 to 1.518)
Quartile 3 1.286 (1.108 to 1.493)
Quartile 4 1.276 (1.094 to 1.488)

Parameters with a P-value of <0.1 on univariate analysis were included in
multivariate analysis (descending order method). The significance level was
set at P < 0.05 for multivariate analysis.

Cl, confidence interval; reference, reference value for odds ratio.
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The potential usefulness of the multivariate model as a predic-
tive tool was assessed. The model had good balance, as indicated
by a value of 11.6678 (P = 0.1667) for the Hosmer and Leme-
show test. The model also had good discriminatory power, as
indicated by an area under the ROC curve of 0.7414 for the
training set (Fig. 1). Using a cut-off limit of 0.5 to discriminate
between acne prone (probability from the model for that subject
>0.5) and nonacne prone (probability <0.5), 68.67% of subjects
in the training set were correctly classified. The positive predic-
tive value of the model (i.e. the probability of actually having
acne if the prediction of the model is positive) was 73%, and the
negative predictive value (i.e. the probability of not having acne
if the prediction of the model is negative) was 63%. Results were
consistent for the validation set, with an area under the ROC
curve of 0.7457, a total of 69.41% of subjects correctly classified,
and positive and negative predictive values of 63% and 73%,
respectively.

Discussion

This unique, large, international survey, involving more than
10 000 members of the general population from seven European
countries, found that more than half of young adults aged 15—
24 years reported having acne. The prevalence was highest
among those aged 15-17 years, with two-thirds of this age group
affected, and then decreased with increasing age. Analysis of
sociodemographic and lifestyle characteristics identified several
factors that were independently associated with acne. A family

Area Underthe Curve = 0.7414

1.00

Sensitivity
o
o
o

0.25 0.50

1 - Specificity

0.75

Figure 1 Receiver operating characteristic curve for the multivari-
ate model.
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history of acne in either parent, and higher levels of chocolate
consumption, was associated with an increased probability of
having acne. Increasing age, and tobacco smoking, were associ-
ated with a reduced likelihood of having acne. There was also
evidence of geographical variation, with a greater probability of
having acne in the Czech and Slovak Republics, and a lower
probability in Belgium and Poland.

The overall prevalence of acne among people aged
15-24 years in the current study (57.8%) is consistent with the
results of other studies of self-reported acne in adolescents and
young adults, in which the prevalence ranged from 61% to
93%.>>%732 11 those studies conducted in European countries,
reported prevalence rates were 61% for people aged 15-24 years
in France,”” 62% for fifth-year medical students in Portugal,28
and 83% for adolescents aged 15-18 years in Scotland.’

In the current study, a history of acne in a parent was associ-
ated with a marked increase in the risk of a respondent having
acne, whereas increasing age was found to be associated with a
lower risk. The association with family history is consistent with
other studies, which have demonstrated a strong element of her-
itability for acne.”>**> A large study of twins found that 81%
of the variance of the disease could be attributed to additive
genetic effects.’® In the current study, 65% of respondents
reported that one or both of their parents had (or had had) acne,
which is similar to the 63% of patients with mild-to-moderate
acne who had a family history of acne in a study conducted in

France, Switzerland, Italy and Portugal.37

Although acne can
persist into adulthood,® the prevalence tends to peak in teenage
years and decrease thereafter.”®> The inverse relationship
between age and acne in the current study is consistent with this
pattern.

Among the lifestyle factors investigated in the study, chocolate
consumption was associated with an increased probability of
having acne, whereas tobacco smoking was associated with a
reduced likelihood of having acne. Previous studies have demon-
strated an association between high glycaemic index foods and

10,12,14
acne,

although in our study, only chocolate, and not pasta
or sweets, was independently associated in multivariate analysis.
Relatively few studies have reported on the relationship between
chocolate and acne, and the results are conflicting. Some have
found that eating chocolate can exacerbate the condition in acne

40,41 42,4
prone people,* A

whereas, previously, others have not.
randomized, placebo-controlled study that found that unsweet-
ened 100% cocoa was associated with a worsening of acne also
found evidence of a dose-dependent relationship between the
quantity of chocolate consumed and the number of acneiform
lesions that developed.*® Analysis of data from a survey of people
aged 15-24 years in France found that daily consumption of
chocolate was independently associated with the presence of
self-reported acne, as indicated by an odds ratio of 1.99 vs. peo-
ple with no acne (95% CI 1.30 to 3.03).2! Our data, which cover

a similar age group across multiple European countries, are
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consistent with the finding from the French study. Chocolate
consumed in daily life will contain other substances such as
sugar and milk, so it is possible that this relationship is due to a
combination of ingredients. Previous studies have suggested
there may be an association between dairy products and
acne,'®* in particular skimmed milk,***° although randomized
trials have not been performed. We found an association
between increased consumption of milk and acne on univariate
analysis, as well as a relationship with the type of milk (i.e. semi-
skimmed); however, these associations were not significant on
multivariate analysis. Similarly, consumption of sweets was not
independently associated with acne in our study.

The relationship between smoking and acne is not clear. Some
observational studies have found that smoking increases the preva-

17,1847 19,20
lence of acne,

others have found a negative association,
and some have found no relationship.”»*>*® A large cross-sectional
study of people of any age with dermatologist-diagnosed acne
found a significant correlation between being an active smoker
and an increased prevalence of acne.'” In contrast, a large cross-
sectional analysis of young men with dermatologist-diagnosed
acne found an inverse relationship between cigarette consumption
and the prevalence of severe acne.’” A survey study in France
found that smoking more than 10 cigarettes per day was indepen-
dently associated with a reduced probability of having self-
reported acne (odds ratio 0.44, 95% CI 0.30 to 0.66),21 which is
consistent with the finding in our study. The French study found
that regular use of cannabis was associated with an increased prob-
ability of having self-reported acne,*' whereas we did not find an
independent association between acne and cannabis use.

The results of the current study should be interpreted with an
element of caution because the study gathered information on
self-reported acne, rather than acne diagnosed by a physician,
and may be subject to bias. However, because acne is relatively
common, one can presume that false-positive or false-negative
diagnoses are probably rare, thus minimizing any bias associated
with self-reported information. Several other limitations should
also be considered. A validated instrument covering relevant
parameters for this study was not available, and therefore, a
newly developed questionnaire was used. The study sample was
not selected randomly and is therefore potentially subject to
sampling bias. The quota sampling method used for the recruit-
ment process ensures that the study sample is representative of
the population with respect to specific criteria or strata, but does
not guarantee that it is fully representative of the general popula-
tion with respect to other criteria. The cross-sectional design of
the study means that although associations can be identified,
causality cannot be demonstrated.

Additional studies are needed to clarify the nature of the rela-
tionship between smoking and acne, although such studies
would also have to be observational in nature and would there-
fore potentially be limited by confounding and bias issues simi-
lar to those associated with previous studies. Additional
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controlled studies evaluating whether chocolate consumption is
associated with the development of acne would be helpful, to
enable physicians to provide appropriate advice to their patients.
Work to elucidate the reasons underlying the variation in the
prevalence of acne between different European countries could
also be of interest.

In conclusion, the self-reported prevalence of acne is high in
European adolescents and young adults. The data suggest the
main risk factor for developing acne is heredity. An association
between self-reported acne and chocolate consumption, and an
apparent inverse relationship with smoking, need to be con-
firmed by additional studies. As in other exploratory survey
studies, these findings should help to indicate directions for
future research and should be of benefit to clinicians when coun-
selling patients.
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