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Abstract: Acne vulgaris is diagnosed in the majority of adolescents, decreasing their quality of life,
while the diet may influence its aetiology in a gender-dependent manner. The aim of the study was to
analyse associations between nutritional behaviours and acne-related quality of life in a population
of Polish male adolescents. The study was conducted on a population of Polish secondary school
adolescents (a studied sample of 925 adolescents), while the random quota sampling procedure
of secondary schools was applied. To assess acne-related quality of life, the Acne Quality of Life
(AQoL) Scale and Acne Disability Questionnaire (ADQ) were applied, while the Social Quality of
Life (SOCQOL) Score and Cardiff Acne Disability Index (CADI) were calculated. To assess the diet,
an Acne-specific Food Frequency Questionnaire (Acne-FFQ) was applied. Neither for the ADQ
results, nor for the CADI calculated on the basis of ADQ, was there an association with dietary intake
(p > 0.05). The results of the SOCQOL Score (calculated on the basis of AQoL) were positively
correlated with the intake of fish (p = 0.0085; R = 0.1144), salty snacks (p = 0.0495; R = 0.0854), and
non-chocolate confectionary (p = 0.0078; R = 0.1156). In a group of respondents declaring any acne-
related quality of life problems in AQoL, while compared with those declaring no such problems,
higher intakes of dairy beverages other than milk (p = 0.0063), white bread (p < 0.0001), other white
cereal products (p < 0.0001), fast foods (p = 0.0006), salty snacks (p < 0.0001), chocolate confectionary
(p < 0.0001), and other confectionary (p < 0.0001), but lower intake of wholegrain bread (p = 0.0084)
were observed. It may be concluded that acne-related quality of life is associated with dietary
intake in a population of Polish male adolescents. In the studied population, the most prominent
influencing factors were salty snacks and non-chocolate confectionary, with both of them having a
proacnegenic effect.

Keywords: acne vulgaris; juvenile acne; dermatological diseases; severity of acne; diet; nutrition;
adolescents; quality of life

1. Introduction

Acne vulgaris is defined as a chronic inflammatory disorder of the pilosebaceous unit,
being common in the period of adolescence and until the early thirties [1]. The highest
prevalence of acne is reported in Western Europe, North America, and Latin America.
Taking into account its global prevalence, it is indicated as the 8th most common disease
in the world [2]. The highest frequency of acne is stated at the age of 15, both for female
and male individuals, while the decline in prevalence is stated in late adolescence, being
consistent with the age of puberty completion (15-17 years for female adolescents and
16-17 years for male adolescents) [3]. In Poland, acne is diagnosed in about 75% of
adolescents, without any difference of frequency between female and male individuals, and
it decreases the quality of life in both genders [4]. Taking this into account, the psychosocial
impact of acne is significant, and it may influence emotions, everyday activities, social life,
study, as well as interpersonal relationships of adolescents [5].
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The aetiology of acne is indicated to be multifactorial, as increased sebum secretion,
endocrinological factors (including androgens), abnormal keratinization of the follicular
infundibulum, bacterial proliferation, and subsequent inflammation are considered [6].
The possible influence of diet is also taken into account, and it is reflected in a recently
growing trend of interest in this subject [7]. The prominent results for various food product
groups are indicated, including high glycemic index foods, dairy products, fatty foods,
and chocolate as potential acne-promoting factors, as well as specific fatty acids, fruit, and
vegetable intake as potential acne-preventing ones [8]. The results are explained by the
association between the intake of specific food products and sebum overproduction, or
skin deterioration caused by the presence of hormones (for acne-promoting factors), as well
as a reduction in inflammation (for acne-preventing ones) [9].

The recent systematic review by Meixiong et al. [10] indicated that high glycemic index
and carbohydrate intake may have a modest yet significant proacnegenic effect, while the
influence may be dependent on gender and ethnicity, so further studies are needed. Similar
conclusions were formulated within a Polish study by Morze et al. [11], as a Western diet
was associated with a higher acne intensity, but within this study the quality of life was
not assessed. Taking this into account, the aim of the study was to analyse the association
between nutritional behaviours and acne-related quality of life in a population of Polish
male adolescents.

2. Materials and Methods
2.1. Ethical Statement

The study was carried out at the Department of Dietetics, Institute of Human Nutrition
Sciences, Warsaw University of Life Sciences (WULS-SGGW). It was conducted on a
population-based sample of Polish male adolescents, according to the guidelines laid down
in the Declaration of Helsinki. All procedures involving human subjects received the
approval of the Ethics Committee of the Institute of Human Nutrition Sciences of the
Warsaw University of Life Sciences (No. 23/2020). All of the participants, as well as their
parents or legal guardians, provided informed consent to participate in the study.

As the highest frequency of acne for male individuals is stated at the age of 15, while in
late adolescence the decline in prevalence is stated as being consistent with 16-17 years [3],
the study was planned to be conducted among boys aged 13-20 years (being consistent
with the age attributed to a period of a secondary school education in Poland).

2.2. Studied Population

The study was conducted on a population-based sample of Polish male adolescents
recruited within the secondary schools, and the planned age of the studied group was
13-20 years. It results from the fact that in Poland the typical age in secondary schools is
14-19 years, but participants one year younger (13 years—possibility of the admission of
children one year younger) and one year older (20 years—possibility of extended education)
were intended to be included.

In Poland, the Net Enrolment Rate (NER) for secondary education is 89.38% [12], so
the recruitment of a population-based sample of adolescents within schools is a commonly
applied procedure [13]. To obtain a representative national Polish sample of adolescents, sec-
ondary schools from Poland were randomly selected while using random quota sampling,
and principals were invited to have their school participate in the study. The recruitment
of male adolescents to the study was carried out in the randomly selected schools, while
participation was voluntary.

The secondary schools were selected within two-stage random selection—within each
voivodeship (basic administrative unit; 16 voivodeships in Poland), five random counties
were chosen (total number of 16 x 5 = 80 counties), and within each county, five random
secondary schools were chosen (total number of 80 x 5 = 400 secondary schools). The
applied procedure was developed in order to obtain equal representation of the schools
from large cities and small towns.



Nutrients 2022, 14, 2677

30f12

The inclusion criteria were as follows:

- Student of the randomly selected secondary school;

- Polish ethnicity;

- Male gender;

- Aged 13-20 years;

- Informed consent to participate provided by student and their parent/legal guardian.
The students meeting the inclusion criteria received a link to an electronic version of

the questionnaire.
The exclusion criteria were as follows:

- Any diet-related disease which may have interrupted the habitual diet;
- Any missing answers within the provided questionnaire;
- Any unreliable answers within the provided questionnaire.

The detailed sampling and recruitment procedure is presented in Figure 1. The final
sample gathered within the study was 925 participants, while 529 of them were included in
the analysis. The required minimum sample size was calculated as 384 based on the size of
the population of male adolescents aged 13-20 years in Poland, of 1,515,013 for December
2020 (data of the Central Statistical Office in Poland [14]), for the assumed confidence level
of 95% and the maximum error of 5%.

Male adolescents aged 13-20 in Poland
n=1,515,013*

A4

Secondary schools in Poland
n=13,422**

Net Enrolment Rate = 89.38%*

Male adolescents aged 13-20 in secondary schools
n=1,354119***

6.7% of Polish secondary schools

A 4

Secondary schools invited to participate in the study
n=_897

Male adolescents in schools invited to participate in the
study
n=90,496**

School response rate of 4.2%
A

Secondary schools participating in the study
n=38

Adolescents in schools participating in the study
n=3,834**

Adolescent response rate of 24.1%

A4

Study participants
n=925

Participants excluded

- missing data — n =298

v - unreliable data — n =98

Participants included to analysis
n =529

A4

Figure 1. The detailed sampling and recruitment procedure; * data of the Central Statistical Office
in Poland [12,14]; ** data of the Polish Ministry of National Education [15]; *** calculated based on
available data.
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The studied population was recruited from all the regions of Poland from cities of
various size, while the proportional distribution of participants was maintained, so it was
considered representative.

2.3. Applied Questionnaire

The study was conducted in the period of May 2021-February 2022, while using the
Computer-Assisted Web Interview (CAWI) method and Google Forms tools. During the
study, no sensitive or personal data were collected, and only the questions associated either
with the aim of the study, or verification of the inclusion/exclusion criteria were asked.
Based on the gathered data, identification of any participant of the study was impossible,
so the questionnaire was considered anonymous. The time necessary to complete the
study by a single respondent was estimated as 10 min, as it consisted mainly of close-
ended questions, and some open-ended questions about frequency of consumption (food
frequency questionnaire).

Within the study, the following questionnaires were used:

- The Acne Quality of Live (AQoL) Scale developed and validated by Gupta et al. [16];

- The Acne Disability Questionnaire (ADQ) developed by Motley et al. [17] and vali-
dated [18];

- The Acne-specific Food Frequency Questionnaire (Acne-FFQ), including food item
questions about products being associated with acne course, as products playing
role in either its development or prevention (vegetables, fruit, water, milk, other
dairy beverages, white bread, wholegrain bread, other white cereal products, other
wholegrain cereal products, fish, fast food, salty snacks, chocolate confectionary, other
confectionary), included from the validated food frequency questionnaires: Ironic-
FFQ [19], Iodine-FFQ [20], and Mg-FFQ [21];

- Basic questionnaire including questions about characteristics within inclusion/
exclusion criteria.

Within the presented study, Polish versions of all questionnaires were applied, which
were translated from English to Polish, with transcultural adaptation, if needed, according
to the recommendations by the World Health Organization [22]. The process of translation
included forward translation into Polish (conducted by the native Polish researcher, being
fluent in English and familiar with the studied area), backward translation into English
(conducted by the other researcher, not being familiar with the aim of the study in order
to reduce bias), and an expert panel (including native Polish researchers, being fluent in
English). The whole procedure was planned to improve the attainment of conceptual,
semantic, idiomatic, and cultural equivalence.

Within the AQoL Scale, respondents were asked to specify the extent to which they
experience the following feelings as a result of their acne: not feeling self-conscious in
the presence of others; decrease in socialization with others; difficulties in relationship
with partner; difficulties in relationship with close friends; difficulties in relationship
with immediate family; feeling like an “outcast” most of the time because of the effect
of acne upon appearance; people making fun of appearance; feeling rejected in romantic
relationship because of the effect of acne upon appearance; and feeling rejected by friends
because of the effect of acne upon appearance (9 items) [16]. Each of them was to be scored
by respondent from 0 to 3 (0—mnot at all; 1—mildly; 2—moderately; 3—very markedly),
while the Social Quality of Life (SOCQOL) Score was calculated as a mean value for
9 items [17].

Within ADQ), respondents were asked to specify the extent to which they experienced
the following feelings as a result of their acne, and were asked about their opinions on their
acne: feeling aggressive, frustrated, or embarrassed; feeling interfered with daily social life,
social events, or relationships with members of the opposite sex; avoided public changing
facilities or wearing swimming costumes; feelings about the appearance of skin; and how
bad they think their acne is (5 items) [17]. For each of them, the answer was attributed to
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a score from 0 to 3, while the Cardiff Acne Disability Index (CADI) total score was calculated
as a total value for 5 items [17].

Within the Acne-FFQ, respondents were asked to specify the exact number of servings
of food items included that are consumed during a typical week (open-ended questions),
while the serving sizes were described for each food item separately, as in the original food
frequency questionnaires [19-21]. The number of servings was to be declared as a specific
value (decimal parts were allowed).

2.4. Statistical Analysis

The distribution was verified using the Shapiro-Wilk test. Due to nonparametric
distribution, the groups were compared using the Mann-Whitney U test, and the analysis
of correlations was conducted using the Spearman rank correlation coefficient. The accepted
level of significance was p < 0.05. Statistica 13.0 (Statsoft Inc., Tulsa, OK, USA) was used
for the statistical analysis.

3. Results

The baseline characteristics of the studied male adolescents are presented in Table 1.
The majority of respondents were minors (76.18%), and lived in medium-sized cities
(60.11%). Depending on the applied tool, a various share of respondents were attributed to
any acne-related problems, as for the AQoL scale it was 37.80% for the social quality of life,
and for the ADQ it was 75.61% for the general quality of life.

Table 1. The baseline characteristics of the studied group of male adolescent participants of the study.

. Male Responders
Variable (1 = 529)
Age Minors (age 13-17 years) 403 (76.18%)
8 Adults (age 18-20 years) 126 (23.82%)
Villages/small towns (<20,000 inhabitants) 126 (23.82%)
Size of city /town Medium cities (20-100,000 inhabitants) 318 (60.11%)
Big cities (>100,000 inhabitants) 85 (16.07%)
. . No acne-related quality of life problems 329 (62.20%)
Acne Quality of Life (AQoL) scale Any acne-related quality of life problems 200 (37.80%)
. e . . No acne-related problems 129 (24.39%)
Acne Disability Questionnaire (ADQ) Any acne-related problems 400 (75.61%)

The results of the SOCQOL Scores obtained based on the AQoL scale in the studied
group of male adolescent participants of the study are presented in Table 2. It was observed
that for all assessed social quality of life items, the mean scores were rather low, but there
were some respondents with high scores (a maximum value of 3 was obtained).

Table 2. The results of the Social Quality of Life (SOCQOL) Score obtained based on the Acne Quality
of Life (AQoL) scale in the studied group of male adolescent participants of the study.

Acne Quality of Life Scale Mean + SD (l\z/ilriilll\j}l;x)
Not feeling self-conscious in the presence of others 0.38 +0.72 0*(0-3)
Decrease in socialization with others 0.25 £ 0.62 0*(0-3)
Difficulties in relationship with spouse/partner 0.25 4 0.66 0*(0-3)
Acne Quality Difficulties in relationship with close friends 0.18 + 0.57 0*(0-3)
of Life Difficulties in relationship with immediate family 0.18 + 0.60 0*(0-3)
scale items Feeling like an ‘outcast’ most of the time because of the effect of acne upon appearance 0.22 +0.61 0*(0-3)
People making fun of apg)earance 0.22 4+ 0.62 0*(0-3)
Feeling rejected in romantic relationship because of the effect of acne upon appearance 0.24 £ 0.68 0*(0-3)
Feeling rejected by friends because of the effect of acne upon appearance 0.16 &+ 0.57 0*(0-3)
Social Quality of Life (SOCQOL) scale total score 0.23 £ 0.54 0*(0-3)

* non-parametric distribution (Shapiro-Wilk test; p < 0.05).
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The results of the CADI obtained based on the ADQ in the studied group of male
adolescent participants of the study are presented in Table 3. It was observed that for
all assessed quality of life items, the mean scores were rather low, but there were some
respondents with high scores (a maximum value of 3 was obtained).

Table 3. The results of the Cardiff Acne Disability Index (CADI) obtained based on the Acne Disability
Questionnaire (ADQ) in the studied group of male adolescent participants of the study.

s . . Median

Acne Disability Questionnaire (ADQ) Mean & SD (Min—Max)
Feeling aggressive, frustrated or embarrassed 0.63 = 0.84 0*(0-3)
Acne Feeling interfered with daily social life, social events or relationships with 029 + 0.70 0% (0-3)

Disability members of the opposite sex : '

Questionnaire Avoided public changing facilities or wearing swimming costumes 0.31 +0.77 0*(0-3)
items Feelings about the appearance of skin 0.63 +0.78 0*(0-3)
How bad they think their acne is 0.82 +0.79 0*(0-3)
Cardiff Acne Disability Index (CADI) total score 2.71 £2.95 2 *(0-15)

* non-parametric distribution (Shapiro-Wilk test; p < 0.05).

The results of the Acne-FFQ in the studied group of male adolescent participants of
the study are presented in Table 4. It was observed that a diverse population was gathered,
characterised by various dietary patterns, as for each food item, there were respondents
declaring either no consumption or very high consumption.

Table 4. The results of the Acne-specific Food Frequency Questionnaire (Acne-FFQ) in the studied
group of male adolescent participants of the study.

Serving Size Described Number of Servings per Week

within the Food Frequenc Median

Questionnair‘el Y Mean + SD (Min-Max)
Vegetables 80g 6.42 +7.80 4*(0-70)
Fruit 80¢g 5.98 £ 6.93 4*(0-45)

Water 250 g 25.46 £ 27.70 14 * (0-255)
Milk 250 g 4.09 +6.21 2*(0-60)
Other dairy beverages 250 g 2.44 + 2.88 2*(0-24)
White bread 35¢g 13.03 £ 13.55 8 * (0-70)
Wholegrain bread 35¢g 4.68 +7.26 2*(0-70)
Other white cereal products 70¢g 420 £5.57 3*(0-86)
Other wholegrain cereal 70 299 + 321 1% (0-30)

products

Fish 100 g 118 +£1.71 1*(0-20)
Fast foods 1 meal 1.70 £2.39 1*(0-35)
Salty snacks 1 serving 2.39 £2.30 2*(0-14)
Chocolate confectionary 1 serving 2.69 £+ 3.43 2 *(0-40)
Other confectionary 1 serving 2.55£3.16 2 * (0-40)

* non-parametric distribution (Shapiro-Wilk test; p < 0.05).

The analysis of the correlation between intake of the acne-related food products
obtained based on the Acne-FFQ and the results of the SOCQOL Score obtained based
on the AQoL scale, as well as the CADI obtained based on the ADQ in the studied group
of male adolescent participants of the study is presented in Table 5. It was observed
that dietary intake was not associated with the results of the CADI (p > 0.05), but some
associations were observed for the results of the SOCQOL Score. Positive correlations
were observed for fish (p = 0.0085; R = 0.1144), salty snacks (p = 0.0495; R = 0.0854), and
non-chocolate confectionary (p = 0.0078; R = 0.1156). At the same time, correlations close to
statistical significance were observed for vegetables (p = 0.0734; R = —0.0779), white cereal
products other than bread (p = 0.0842; R = 0.0752), wholegrain cereal products other than
bread (p = 0.0801; R = 0.0762), and fast foods (p = 0.0646; R = 0.0804).
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Table 5. Analysis of the correlation between the intake of acne-related food products obtained based
on the Acne-specific Food Frequency Questionnaire (Acne-FFQ) and the results of the Social Quality
of Life (SOCQOL) Score obtained based on the Acne Quality of Life (AQoL) scale, as well as the
Cardiff Acne Disability Index (CADI) obtained based on the Acne Disability Questionnaire (ADQ) in
the studied group of male adolescent participants of the study.

Social Quality of Life (SOCQOL) Cardiff Acne Disability Index
Score (CADI)
P R* P R*
Vegetables 0.0734 ~0.0779 0.8572 —0.0078
Fruit 0.8188 0.0100 0.4253 0.0347
Water 0.9637 0.0020 09132 0.0047
Milk 0.4520 0.0328 0.6362 0.0206
Other dairy 0.3424 0.0414 0.6349 0.0207
beverages
White bread 0.6808 0.0179 0.4949 —0.0297
Wholegrain 0.9413 0.0032 0.2705 0.0480
bread
Other white 0.0842 0.0752 0.1351 0.0650
cereal products
Other
wholegrain 0.0801 0.0762 0.1539 0.0621
cereal products
Fish 0.0085 0.1144 0.0601 0.0818
Fast foods 0.0646 0.0804 0.5491 0.0261
Salty snacks 0.0495 0.0854 0.6586 —0.0192
Chocolate 01712 0.0596 04463 00332
confectionary
Other 0.0078 0.1156 0.4102 0.0359
confectionary

* non-parametric Spearman test.

The analysis of the difference of dietary intake between male adolescent participants
of the study declaring no acne-related quality of life problems and any acne-related quality
of life problems within any question of the AQoL scale is presented in Table 6. It was
observed that the dietary intake differed while compared between participants declaring
no acne-related quality of life problems and any acne-related quality of life problems. The
higher intake of dairy beverages other than milk (p = 0.0063), white bread (p < 0.0001),
white cereal products other than bread (p < 0.0001), fast foods (p = 0.0006), salty snacks
(p < 0.0001), chocolate confectionary (p < 0.0001), and other confectionary (p < 0.0001), but
lower intake of wholegrain bread (p = 0.0084) were observed in a group of respondents
declaring any acne-related quality of life problems, than for respondents declaring no
acne-related quality of life problems.

The analysis of the difference of dietary intake between male adolescent participants of
the study declaring no acne-related quality of life problems and any acne-related quality of
life problems within any question of the ADQ is presented in Table 7. It was observed that
dietary intake did not differ when compared with participants declaring no acne-related
quality of life problems and any acne-related quality of life problems.
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Table 6. Analysis of the difference of dietary intake between male adolescent participants of the

study declaring no acne-related quality of life problems and any acne-related quality of life problems
within any question of the Acne Quality of Life (AQoL) scale.

No Acne-Related Quality of Life

Any Acne-Related Quality of Life

Problems (1 = 329) Problems (n = 200) "
p
Median Median
Mean + SD (Min-Max) Mean + SD (Min—Max)

Vegetables 6.76 £ 7.51 4.5* (0-40) 5.87 £+ 8.25 4 *(0-70) 0.0563
Fruit 6.00 £ 6.71 4 *(0-40) 5.95 £ 7.30 4*(045) 0.9044
Water 25.78 £+ 29.02 12 * (0-255) 2492 + 2544 15 * (0-140) 0.9366
Milk 3.94 4+ 5.56 2 *(0-57) 434 +7.15 2 * (0-60) 0.5720

Other dairy 2.33 4+ 2.68 1*(0-21) 2.62 4+ 3.18 2% (0-24) 0.0063

beverages

White bread 12.35 + 12.55 8 * (0-65) 14.16 + 15.01 8* (0-70) <0.0001
Wholegrain bread 476 £7.11 2*(0-42) 4.56 +£7.53 2 *(0-70) 0.0084
Other white cereal 410 + 627 3*(0-86) 435 + 4,51 3% (0-40) <0.0001
products
Other wholegrain 2.17 +2.96 1*(0-21) 2.50 & 3.58 2% (0-30) 0.0694
cereal products
Fish 1.03 £ 1.35 1*(0-10) 142 +£2.15 1*(0-20) 0.7490
Fast foods 1.52 + 1.65 1*(0-10) 199 +3.24 1*(0-35) 0.0006
Salty snacks 224 +2.19 2*(0-14) 2.64 +2.47 2*(0-13) <0.0001
Chocolate 2.53 & 3.27 2% (0-40) 2.95 =+ 3.69 2% (0-32) <0.0001
confectionary
Other
. 2.33 +£2.76 2 *(0-25) 292 +£3.70 2 *(0-40) <0.0001
confectionary
* non-parametric distribution (Shapiro-Wilk test, p < 0.05); ** non-parametric Mann-Whitney U test.
Table 7. Analysis of the difference of dietary intake between male adolescent participants of the
study declaring no acne-related quality of life problems and any acne-related quality of life problems
within any question of the Acne Disability Questionnaire (ADQ).
No Acne-Related Problems (1 = 129) Any Ame;}}ﬂ?&g Problems
Median Median P
Mean + SD (Min-Max) Mean + SD (Min-Max)

Vegetables 5.62 £ 6.14 4 * (0-40) 6.68 £ 8.26 4 * (0-70) 0.1957
Fruit 521 + 5.62 3*(0-30) 6.23 +7.29 4+ (0-45) 0.1319
Water 26.46 + 33.25 14 * (0-255) 25.13 £25.70 14 * (0-160) 0.6413
Milk ) 4.27 £ 6.83 2 *(0-57) 4.04 £ 6.00 2 *(0-60) 0.7623

?Other dairy 2224215 2*(0-10) 2.51 + 3.08 2% (0-24) 0.9640

everages
White bread 12.89 + 13.64 8 * (0-65) 13.08 + 13.53 8 * (0-70) 0.8528
Wholegrain bread 434 +7.03 2*(0-42) 479 £7.34 2 *(0-70) 0.1261
Othe;;ggﬁgtgereal 3.62 + 4.59 2 * (0-40) 438 4597 3+ (0-86) 0.0548
Other wholegrain 2.09 + 2.89 1% (0-20) 236 + 331 1% (0-30) 0.6901
cereal products
Fish 1.06 + 1.36 1*(0-7) 1.22 +1.80 1*(0-20) 0.3200
Fast foods 1.75 + 1.86 1*(0-10) 1.68 +£2.53 1*(0-35) 0.2723
Salty snacks 2.60 £+ 2.30 2*(0-10) 2.32 +£2.30 2*(0-14) 0.1319
Chocolate
confectionary 2.86 +4.11 2 *(0-40) 2.63 £ 3.19 2*(0-32) 0.4732
fOther 2.62 + 3.39 2% (0-25) 2.53 + 3.08 2% (0-40) 0.9090
confectionary

* non-parametric distribution (Shapiro-Wilk test, p < 0.05); ** non-parametric Mann-Whitney U test.

4. Discussion

In the studied group of Polish male adolescents, the significant differences were stated,
while compared associations between dietary intake and quality of life measured using
various tools (ADQ and AQoL). Neither for the ADQ results, nor for the CADI calculated
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on the basis of ADQ, was there an association with dietary intake, while both for AQoL and
SOCQOL Score calculated on the basis of AQoL, there were such statistically significant
associations. This observation corresponds with the various shares of respondents declaring
any acne-related quality of life problems for the studied questionnaires—for AQoL they
were declared by 38.80% of respondents, while for ADQ they were declared by 75.61% of
respondents. Even though both tools assess the social and emotional impacts of acne, the
AQoL scale is less sensitive to any changes in self-declared indices of acne severity and the
psychological morbidity that is associated with acne. Taking this into account, it may be
indicated that in the studied group, the AQoL was a more suitable tool, as it allowed for
the definition of a population of adolescents having more serious acne-related problems,
while for the ADQ, for the majority of participants, such problems were indicated, so it was
not a specific indicator.

The ADQ as well as CADI calculated on the basis of the ADQ have been widely used
in numerous studies with its psychometric properties verified, and in the recent systematic
review by Smith et al. [23], it was identified to be among the top five most commonly used
instruments for measuring the impacts of acne. However, in the review by Abdelrazik
et al. [18], it was indicated that this questionnaire was so far verified mainly in the female
populations, which was explained by the fact that women may be more likely to participate
in such studies associated with acne. It should be indicated that the ADQ is based on
five questions only, including those with the highest scorings in the studied group—about
feeling aggressive, frustrated or embarrassed, feelings about the appearance of skin, and
their opinion about how bad they think their acne is [17]. Simultaneously, AQoL consists
of 9 or 12 questions (depending on the version), but it does not include questions about
feeling aggressive, or frustrated due to acne, as well as about self-assessed acne [16], so it
may explain the higher suitability of this tool in a studied population of male respondents.
It may be explained by the fact that adolescent males may be, in general, more prone to
aggressive reactions than female ones [24], as well as by the fact that adolescent males in
older age groups are prone to experiencing psychological health symptoms caused by their
body image [25].

In the studied population of male adolescents, there was observed an association
between dietary intake of specific food groups and acne-related quality of life, while the
negative influence of salty snacks and non-chocolate confectionary was stated in all the
analyses conducted for AQoL. At the same time, for dairy beverages other than milk,
fish, chocolate confectionary, white bread, other white cereal products, and fast foods, the
negative effect, as well as for wholegrain bread—the positive effect, was indicated for some
of the conducted analysis.

The proacnegenic effect of both salty snacks and non-chocolate confectionary is in
agreement with the analysis of the other authors. The negative influence of salty snacks was
also observed by the other authors, as they observed that the consumption of salty snacks
is higher in individuals with acne than in those without [26]. Similarly, the consumption
of products high in salt, namely chips [27], sausages, or burgers, was associated with an
increased risk of acne [28]. It corresponds with the general opinion of adolescents, that
salty products, such as chips, may aggravate their acne [29]. Such an association between
salty products and acne development or progression may result from the fact that sodium
is in general linked with a pro-inflammatory effect [30]. Moreover, the influence of sodium
is explained by its role in the regulation of water and electrolyte homeostasis, including
maintaining extracellular fluid volume [26]. In the case of a higher than recommended
sodium intake, which may not be excreted and must be accumulated, such a situation leads
to edema in the infundibulum of the hair follicles, and compression of the walls of the
follicular ostea, accompanied by occlusion of the pilosebaceous orifice, being among the
etiological mechanisms of acne [31].

Similarly, the negative influence of confectionary is confirmed by the studies of other
authors. A lot of studies indicated that the intake of available carbohydrate and glycemic
load of diets is higher in individuals with acne than in those without [32], as well as
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that low-glycemic-load diets may lead to alleviating acne symptoms [33]. It is confirmed
by the results of studies for specific products, including sugary products and sugary
beverages [34]. It corresponds with the general opinion of patients that food products high
in sugar, such as chocolate, soda drinks, sugar, or all refined carbohydrates, may aggravate
their acne [35]. This association is explained by the influence of refined carbohydrates
on numerous factors related to acne development and progression, including insulin-like
growth factor-1 (IGF-1) [36], IGF-binding protein, and androgen level [37]. Those factors,
as a result, affect keratinocyte proliferation and apoptosis, as well as increase production of
sebum [38].

In spite of the fact that the presented study revealed some valuable observations, it
should be indicated that it was conducted during the COVID-19 pandemic, which may
have influenced the observed results. It is well known that the COVID-19 pandemic
influenced hand hygiene [39] and personal protective behaviours [40], including using face
masks [41]. Taking this into account, it must be emphasised that the use of face masks,
due to the COVID-19 pandemic, may trigger acne symptoms [42]. At the same time, it
must be indicated that the pandemic period influenced the food habits of adolescents [43],
including emotional eating behaviours [44], while both diet [10] and stress also influence
acne [45]. However, as all indicated factors related to the COVID-19 pandemic were unified
within the analysed group, it was assumed that their influence may be negligible within
the studied population.

5. Conclusions

It may be concluded that acne-related quality of life is associated with dietary intake
in a population of Polish male adolescents. In the studied population, the most prominent
influencing factors were salty snacks and non-chocolate confectionary, both of which had a
proacnegenic effect.
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