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ABSTRACT

The association between chocolate consumption and acne vulgaris is a historical enigma. This
study sought to investigate the effect of dark and white chocolate consumption on acne lesions. In
this case-control, clinical trial, 57 wvolunteers with mild-to-moderate acne wvulgaris were
randomized in three groups, receiving 100 g of either white or dark (100%) chocolate bars daily
for 30 consecutive days (case groups) or no chocolate (control group) during the study period.
Facial acne noninflamed, inflamed and total lesions were counted at baseline, on week 2 and at
endpoint {day 30). In white chocolate group, there were 11 males (61.1%) and 7 females (38.9%)
with a mean age of 17.9+7.2 vears (range: 12-29). In dark chocolate group, there were 14 males
(73.7%) and 5 females (26%) with a mean age of 17.646.0 years (range: 12-29). In control group,
there were 13 males (65%) and 7 females (35%) with a mean age of 17.7+6.6 years (range: 12-29),
The three groups were comparable for sex (p = 0.71) and age (p = 0.99). No significant difference
was found between the patients in dark chocolate group and those served as controls in terms of
changes in acne lesions (p>0.05). All nominflamed (p = 0.02), inflamed (p =0.04) and total
(p = 0.02) acne lesions in white chocolate group, however, increased significantly in comparison
with the two other groups. According to this study, white but not dark chocolate consumption is
associated with exacerbation of acne lesions.
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INTRODUCTION

Acne vulgaris is a very common skin condition, mostly seen in adoelescents and young adults
{Admani and Barrio, 2013). Although, the exact physiopathology of the disease is known and
accordingly, many effective treatments have been supposed (Babaeinejad et al., 2011;
Fouladi, 2012, 2013; Khodaeiam et al., 2012; Babaeingjad and Fouladi, 2013; Khodaeiani ef al.,
2013), exacerbating factors are still under investigation (Navali et al., 2011).

Among these factors, dietary eticlogies have always been found interesting by both patients and
physicians (Kumari and Thappa, 2013; Siniavskii and Tsoi, 2014).

Traditionally, patients with acne disease contribute their disease to consumption of certain
materials including dairy products, chocolate, high-fat foods and sweet things (Pappas ef al., 2002;
Adebamowo et al., 2006, 2008, Halvorsen et al., 2009; Davidovicl and Wolf, 2010; Aksu et al., 2012;
Baharivand et al., 2013).
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Interestingly, there are only scarce scientific researches available in the literature that have
examined such blames suggested by patients (Bett et «l., 1967, Fulton et al., 1969;
Pochi ef al., 1970; Mackie and Mackie, 1974), most of them outdated and methodelogically
flawed (Geh et al., 2011).

The objective of the present study was to investigate a possible connection between chocolate
{dark and white, separately) consumption with changes in acne severity in a case-control setting
including patients with mild-to-moderate disease.

MATERIALS AND METHODS

A total of 80 volunteers with moderate-to-severe acne vulgaris (Burke and Cunliffe, 1984) from
a private clinic from April 2013 to June 2014 participated in this case-control, randomized clinical
trial. The exclusion criteria were as the following: Secondary acne vulgaris, hypersensitivity to
chocolate, pregnancy, presence of dermatologic diseases other than acne vulgaris and those on
known anti-acne treatments started from the previous 3 months were excluded. White and pure
{100%) dark Switzerland chocolate bars produced by a famous producer were purchased.

Patients were randomized in three 20-patient groups, receiving 100 g of either white or dark
chocolate bars daily for 30 consecutive days (case groups) or no chocolate (control group) during
the study period. Noninflamed, inflamed and total facial acne lesions were counted at baseline, on
week 2 and at the endpoint. Within the 30 days of study pericd the patients were solicited to not
take any anti-acne medication and all were on similar, conventional diet program. Three patients
were lost for follow-up, including 2 patients in the group receiving white chocolate and 1 patient
in the group receiving dark chocolate,

Statistical analysis: Using the SPSS software version 16.0 (SPSS Inc., 11, USA), the chi-square
test, one-way ANOVA or Repeated Measures Analysis (RMA) were used for data analyzing, where
appropriate.

The p-values<0.05 were considered as significant.

RESULTS

Patients who received white chocolate were 11 males (61.1%) and 7 females (38.9%) with a
mean age of 17.9£7.2 years (range: 12-29). In group consumed dark chocolate there were
14 males (73.7%) and 5 females (26%) with a mean age of 17.626.0 years (range: 12-29). In control
group, there were 13 males (65%) and 7 females (35%) with a mean age of 17.746.6 years
{range: 12-29),

The three groups were comparable for sex (p =0.71) and age (p = 0.99). The mean duration of
the disease was 3.1%1.8 years (range: 1-7), 3.0£1.8 years (range: 1-6) and 3.5+1.7 years
{range: 1-68), respectively (p = 0.71). The mean number of acne lesions on the face of patients in the
three groups are summarized in Table 1.

From baseline to the endpoint, changes of the mean count of noninflamed, inflamed and total
acne lesions on the face were not significantly different between dark chocolate receivers and
controls (p = 0.98, 0.88 and 0.96, respectively).

In contrast, the mean number of neninflamed, inflamed and total acne lesions on the face of
patients received white chocolate increased significantly within the study peried in comparison with
the two other groups (p = 0.02, 0.04 and 0.02, respectively).

No significant complications were reported by any participant.
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Table 1: Mean facial acne lesions at baseline, on week 2 and at endpoint in three groups receiving white chocolate, dark chocolate and

no chocolate (controls)

White chocolate group (n = 18) Dark chocolate group (n = 19) Control group (n = 20)
Lesion/Time Mean Rang Mean Rang Mean Rang
Noninflamed
Baseline 21.1+4.7 15-29 23.5+3.7 15-29 22.0+4.0 14-29
Week 2 23.5+4.2 16-29 23.0+35 14-28 20.9+3.4 14-25
Endpoint 25.6+4.2 17-33 24.242.0 18-27 22.0+£4.4 15-27
Inflamed
Baseline 24.845.4 17-36 26.046.4 17-36 23.9+4.8 17-32
Week 2 26.6:4.8 19-36 25.446.8 19-36 22.5+3.4 19-32
Endpoint 29.0+4.4 23-37 26.745.6 18-36 22.5+4.2 18-36
Total
Baseline 45.9+8.6 36-65 49.5+8.9 36-65 45.9+6.8 36-60
Week 2 50.1+7.4 38-65 48.4+8 5 3-62 43.4+4.3 33-51
Endpoint 54.6+6.7 41-68 50.8+6.8 36-61 44.4+6.9 34-61

Data is presented as MeantStandard deviation

DISCUSSION

In this study, the effect of chocolate consumption on acne lesions was tested in three groups of
patients with mild-to-moderate acne vulgaris. This is the first study in the literature that examined
a possible connection between white and dark (pure) chocolates and acne vulgaris, individually.
Based on these findings, pure chocolate had no significant influence on acne lesions, whereas
consumption of white chocolate significantly exacerbated both noninflamed and inflamed facial
acne lesions in comparison to controls.

In conformity with our results (Fulton ef al., 1969) in the first study in this regard in the
literature found that eating chocolate had no effect on acne vulgaris. But it should be noted that
they only evaluated the effect of dark chocolate in their study. No association between [dark]
chocolate consumption and acne severity has been also suggested by other studies (Anderson, 1971;
Chiu et al., 2003).

In a very recent study by Caperton ef al. (2014), it was concluded that unsweetened, 100%
cocoa may exacerbate acne lesions only in males that are acne-prone. They performed their study
on only 14 men with a wide age range (18-35 years), which may be considered as a large limitation
in this regard.

As emphasized earlier, this is the first study that examined connection between white chocolate
consumption and acne vulgaris. Unlike pure dark chocolate, white chocolate is generally consisted
of cocoa butter (fat), sugar and milk. All these three components have been blamed as acne
exacerbating factors by previous studies: Adebamowo et al. (2008) in two separate studies
{Adebamowo et al., 2006, 2008) showed that high intake of milk may exacerbate acne lesions.

In a study by Halvorsen et al. (2009), frequent consumption of sweet chocolates was along with
acne exacerbation. They proposed that low-glveemic content may be beneficial to arrest the
development of acne vulgaris. Both aily or fatty foods and foods with high sugar content have been
nominated as causative or exacerbating factors in terms of acne vulgaris by Davidovicl and Wolf
(2010). Aksu ef al. (2012) showed that frequent fat and sugar intake is asscciated with
development of acne and its exacerbation. It has been described that high glycemic index lead to
hyperinsulinemia, endecrine abnormalities (such as increased androgens and altered retinoid signal
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pathways) and finally development or exacerbating of acne (Cordain et al., 2002; Thiboutot and
Strauss, 2002). On the other hand, both high carbohydrate and fat content. of foods may be along
with increase facial sebum secretion, which in turn lead to obstruction of pilosebacecus follicles,
comedogenesis and finally emergence of acne lesions (Pappas ef al., 2002),

Whatever the physiopathology of connection between white chocolate consumption and acne
exacerbation is, the results of this study may be found instructive by both physicians and patients,
because it denied the dogma of association between dark chocolate and acne and the same time
corroborated the hypothesis of the connection between fat, sugar or milk with this common
dermatological disease. Further studies with larger sample sizes and longer durations of
intervention and follow-up are recommended (Fattahi et al., 2011; Shakeri et al., 2011a, b;
Amirnia et al., 2012; Feiz ef al., 2012; Tarzamni et al., 2012; Pouriesa et al., 2013; Daghighi ef al.,
2014; Sabeti et al., 2013).

CONCLUSION

White but not dark chocolate consumption is associated with exacerbation of acne lesions in
patients with mild-to-moderate acne vulgaris.
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