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Acne is one of the most common inflammatory skin 
diseases (1). It occurs primarily among teenagers and 
young adults; however, many continue to experience the 
disorder in adult life, and the prevalence of adults with 
acne is increasing (2).

The standard treatment for acne vulgaris include 
various topical treatments, long-term use of low-dose 
antibiotics, or isotretinoin. As there is increasing and 
widespread antibiotic resistance, other treatment alter-
natives are needed. Complementary treatments for acne 
have been discussed in a recent Cochrane review (3); one 
of these was dietary change. During the past 10 years, an 
increasing number of epidemiological studies have shown 
a connection between a high intake of milk products and 
acne in western societies (4–7). Case-control studies have 
further supported this idea (8, 9). The molecular basis for 
such a connection includes signalling pathways (10, 11). 
Epidemiological data indicate an association between 
acne and the intake of food with a high glycaemic load 
(HGL) (12–14) but additional clinical studies are needed 
(3, 13).

The aim of this study is to review published placebo-
controlled clinical intervention studies to determine 
whether there is evidence to support dietary treatment 
for acne vulgaris.

METHODS
A systematic review of publications from the PubMed database 
was performed. Inclusion criteria were: (i) clinical trial publi-
cations; (ii) written in English (Table SI1). 

A total of 27 articles met the inclusion criteria. Of these, 20 
publications were excluded when read in full-text due to one of the 
following 4 exclusion criteria: (i) conventional acne treatment was 
included in the trial; (ii) the trial examined the effect of a dietary 
supplement, such as vitamins or probiotics; (iii) the hypothesis 
in the trial did not match the aim of this study; and (iv) the trial 
was not an intervention study. Of the 7 included publications, 
one was a duplicate, and thus 6 articles remained (Table SII1).

Analysis and determination of the quality of the studies was 
based on a questionnaire from SBU (the Swedish Council on 
Health Technology Assessment) (15). The following parts were 
categorized into low, average or high risk for bias: A1=Selection 
bias; A2=Performance bias; A3=Detection bias; A4=Attrition; 
A5=Reporting bias; A6=Other considerations.

When A1–A6 had been evaluated, the risk for bias was 
summarized into one of the following: low risk, average risk 
or high risk.

RESULTS

Four of the 6 included studies investigated whether a 
low glycaemic load (LGL) diet could improve symp-
toms of acne vulgaris (Table SIII1). Only 2 of these 
achieved significance in terms of a decrease in acne 
lesions (16, 17, 20, 21). 

Two studies tested the hypothesis that chocolate 
could worsen or cause acne vulgaris. The result of the 
first study, from 1969, showed no correlation; instead 
some subjects showed ameliorated acne with chocolate, 
which was contrary to the hypothesis (18). The second 
study, from 2014, showed a significant increase in acne 
lesions following intake of cacao-filled capsules (19). 

Four studies showed a low risk for bias after the 
quality assessment and 2 showed an average risk. The 
study from 1969 had the highest risk for bias (Table 
SII1) (18). This was a single-blinded study and the 
randomization method was not described. The reader 
could not assess the method used for grading acne and 
the reasons for drop-outs were not given.

The study by Reynolds et al. (20) also received an 
average risk for bias. All the participants, even those 
assigned to the HGL diet, were given the information 
that a LGL diet might improve acne. The randomization 
method was not described and the study had a drop-out 
rate of 26%.

The 2007 study (16) had a drop-out rate of 22%, but 
no other increased risks, which resulted in a low total 
score (Table SIII1) . The same applied to the 2008 study 
(21), which had a drop-out rate of 43%. There were no 
drop-outs in the Kwon study (17), which had a low score 
in all parts of the quality assessment. The latest study, 
from 2013 (19), had one participant (8%) who dropped 
out. Still, it received an average risk in that section, as 
the reason for the drop-out was not revealed.

DISCUSSION

We found only 6 studies which performed an actual 
clinical intervention; all concerning HGL and/or cho-
colate, and only 3 of these gave significant results. 
However, there are also other aspects of food intake 
that may aggravate acne. Today, there are persuasive 
data that dairy products made from cow’s milk have a 
negative effect on teenage acne (4, 5), but intervention 
studies have not been performed. 
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A problem with the 6 studies included in our review 
is that they all have quite small study populations 
(13–65 participants). Another issue is the acne-grading 
system used, which might influence the results. Four 
of the studies used the “Leeds Acne Grading System”, 
one used the International Global Assessment (IGA), 
and the 6th study did not use any specific method; the 
researchers merely counted all the lesions (inflamma-
tory, non-inflammatory, pustules and comedones) on 
the left side of the face. Two of the studies showed a 
decrease in lesion counts with an LGL diet. Fulton’s 
trial from 1969 was the first clinical trial regarding 
dietary habits and acne (18). This study has later been 
criticized (18, 22). The second, more recent, study that 
tested the hypothesis of chocolate as a cause of acne 
(18) presented contrary results, indicating that cacao 
might aggravate acne. 

This is an area that requires further research; in par-
ticular studies with larger sample sizes are required. 
Although there is convincing evidence of a correlation 
between different foods and acne vulgaris, there are no 
intervention studies supporting that dietary regimes are 
of clinical relevance or can be used in clinical practice. 
The area also has to be widened; trials including restric-
tion of milk products are desirable. A combination of 
a LGL diet and restricted intake of cow’s milk should 
perhaps be applied as the intervention in a study. 

In conclusion, the question of diet as a treatment for 
acne cannot be answered with the studies reviewed 
in this paper; more research is needed. This conclu-
sion is in accordance with recent reviews (3, 13), in 
which the authors examined various complementary 
treatments for acne and the connection between acne 
and nutritional factors. The answer will be derived 
from the combination of published placebo-controlled 
intervention studies, case-controlled clinical studies, 
epidemiological surveys and biochemical research 
linking nutrient signalling to the pathogenesis of acne.
The authors declare no conflicts of interest.

REFERENCES

1. Landis ET, Davis SA, Taheri A, Feldman SR. Top dermato-
logic diagnoses by age. Dermatol Online J 2014; 20: 22368.

2. Semyonov L. Acne as a public health problem. Ital J Publ 
Health 2010; 7: 112–114.

3. Cao H, Yang G, Wang Y, Liu JP, Smith CA, Luo H, et al. 
Complementary therapies for acne vulgaris. Cochrane 
Database Syst Rev 2015; 1: CD009436.

4. Adebamowo CA, Spiegelman D, Berkey CS, Danby FW, 
Rockett HH, Colditz GA, et al. Milk consumption and acne 
in teenaged boys. J Am Acad Dermatol 2008; 58: 787–793.

5. Adebamowo CA, Spiegelman D, Berkey CS, Danby FW, 
Rockett HH, Colditz GA, et al. Milk consumption and acne 
in adolescent girls. Dermatol Online J 2006; 12: 1.

6. Adebamowo CA, Spiegelman D, Danby FW, Frazier AL, 
Willett WC, Holmes MD. High school dietary dairy intake 
and teenage acne. J Am Acad Dermatol 2005; 52: 207–214.

7. Cordain L, Lindeberg S, Hurtado M, Hill K, Eaton SB, 
Brand-Miller J. Acne vulgaris: a disease of Western civili-
zation. Arch Dermatol 2002; 138: 1584–1590.

8. Grossi E, Cazzaniga S, Crotti S, Naldi L, Di Landro A, 
Ingordo V, et al. The constellation of dietary factors in ado-
lescent acne: a semantic connectivity map approach. J Eur 
Acad Dermatol Venereol 2014 Dec 2 [Epub ahead of print]. 

9. Di Landro A, Cazzaniga S, Parazzini F, Ingordo V, Cusano 
F, Atzori L, et al. Family history, body mass index, selected 
dietary factors, menstrual history, and risk of moderate to 
severe acne in adolescents and young adults. J Am Acad 
Dermatol 2012; 67: 1129–1135.

10. Melnik BC, Zouboulis CC. Potential role for FoxO1 and 
mTORC1 in the pathogenesis of Western diet-induced acne. 
Exp Dermatol 2013; 22: 311–315. 

11. Melnik BC. Diet in acne: further evidence for the role of 
nutrient signalling in acne pathogenesis. Acta Derm Vene-
reol 2012; 92: 228–231.

12. Burris J, Rietkerk W, Woolf K. Relationships of self-
reported dietary factors and perceived acne severity in a 
cohort of New York young adults. J Acad Nutr Diet 2014; 
114: 384–392.

13. Burris J, Rietkerk W, Woolf K. Acne: the role of medical 
nutrition therapy. J Acad Nutr Diet 2013; 113: 416–430.

14. Halvorsen JA, Dalgard F, Thoresen M, Bjertness E, Lien 
L. Is the association between acne and mental distress in-
fluenced by diet? Results from a cross-sectional population 
study among 3775 late adolescents in Oslo, Norway. BMC 
Public Health 2009; 9: 340.

15. In: SBU. [Assessment of methods in health care.] 2nd ed. 
Stockholm: Statens beredning för medicinsk utvärdering 
(SBU); 2014. Available from http://www.sbu.se/upload/
ebm/metodbok/Mall_randomiserade_studier.pdf (In Swe-
dish).

16. Smith RN, Mann NJ, Braue A, Makelainen H, Varigos GA. 
The effect of a high-protein, low glycemic-load diet versus 
a conventional, high glycemic-load diet on biochemical 
parameters associated with acne vulgaris: a randomized, 
investigator-masked, controlled trial. J Am Acad Dermatol 
2007; 57: 247–256.

17. Kwon HH, Yoon JY, Hong JS, Jung JY, Park MS, Suh 
DH. Clinical and histological effect of a low glycaemic 
load diet in treatment of acne vulgaris in Korean patients: 
a randomized, controlled trial. Acta Derm Venereol 2012; 
92: 241–246.

18. Fulton JE, Jr, Plewig G, Kligman AM. Effect of chocolate 
on acne vulgaris. JAMA 1969; 210: 2071–2074.

19. Caperton C, Block S, Viera M, Keri J, Berman B. Double-
blind, placebo-controlled study assessing the effect of 
chocolate consumption in subjects with a history of acne 
vulgaris. J Clin Aesthet Dermatol 2014; 7: 19–23.

20. Reynolds RC, Lee S, Choi JY, Atkinson FS, Stockmann 
KS, Petocz P, et al. Effect of the glycemic index of carbo-
hydrates on Acne vulgaris. Nutrients 2010; 2: 1060–1072.

21. Smith RN, Braue A, Varigos GA, Mann NJ. The effect of a 
low glycemic load diet on acne vulgaris and the fatty acid 
composition of skin surface triglycerides. J Dermatol Sci 
2008; 50: 41–52.

22. Goh W, Kallianpur KJ, Chow D, Almeida PG, Brown AC, 
Pager S, et al. Chocolate and acne: how valid was the ori-
ginal study? Clin Dermatol 2011; 29: 459–460.

Acta Derm Venereol 96


