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Background and Objectives: Acne vulgaris is a common skin condition among adolescents and young adults. 
Its relationship with the dietary intake is highly debatable and equivocal. This study aimed to identify the associa-
tion between acne vulgaris and dietary intake among Malaysians. Methods and Study Design: A case-control 
study was conducted involving 57 acne vulgaris patients and 57 age-, gender- and ethnicity-matched controls. All 
participants were aged 14 and above.  The Comprehensive Acne Severity Scale (CASS) was used to categorise 
patients (grades 2 to 5) and controls (grades 0 to 1). Information such as the demographics, family history, smok-
ing habits and dietary intake were collected using a self-administered questionnaire. Results: In the patient arm, 
the gender ratio of male to female was 1.5:1. 43 patients (75.4%) had a family history of acne vulgaris. No signif-
icant association was found for acne in patients with a history of smoking. Milk consumption was significantly 
higher in patients (63.2%, n=36) versus controls (43.9%, n=25), (OR=2.19, p<0.05). In addition, chocolate con-
sumption was also significantly higher in patients (43.9%, n=25) versus controls (24.6%, n=14), (OR=2.4, 
p<0.05). No significant association was found with the intakes of sweets, potatoes, chips, nuts, yoghurt, ice-cream 
or carbonated drinks. Conclusions: Dietary intake of milk and chocolate may play a role in acne vulgaris. Pro-
spective cohort and intervention studies are recommended to explore whether a causal relationship might obtain. 
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INTRODUCTION 
Acne vulgaris can be defined as a chronic inflammatory 
disorder affecting the pilosebaceous units. This condition 
affects most individuals at some point of their lives, espe-
cially during adolescence.1 85% of adolescents, as well as 
two-thirds of adults aged 18 years and older are affected 
by acne vulgaris.2 Acne vulgaris is the most common 
form of acne, characterised by various clinical presenta-
tions including comedones, papules, pustules, nodules, 
and cysts; with or without scarring. 

The prevalence of facial acne vulgaris among Malaysi-
an teenagers is 67.5%.3 A study conducted among adoles-
cents in Muar reported that facial acne affects 71.1% of 
boys and 64.6% of girls.4 Acne prevalence rate among 
medical students of Universiti Kebangsaan Malaysia was 
found to be 68.1% (n=246); of which males and females 
were equally affected.5 Observational findings showed 
that the increased prevalence of acne resulted from the 
adaptation of a Western lifestyle, particularly their diet.6 

In the past, the relationship between acne and dietary 
habits had been controversial. In the early 30’s to 60’s, 
one’s diet were assumed to play a major role in acne 
pathogenesis.7 Studies by Fulton et al and Anderson et al 
in the 70’s refuted the idea; there was no correlation 
found between the consumption of chocolates and the 
development of acne.8 Recently, the uncertainties about  

 
 
acne and diet resurfaced. A review article concluded that 
refined carbohydrates and some dairy products can be 
associated with acne.7 This prompted researchers to in-
vestigate the role of dietary factors in the exacerbation of 
acne. In addition to that, there were very few studies on 
the consumption of sweets, chocolates, nuts and oily 
foods.9 The outcomes of these studies were often equivo-
cal.3 

A comprehensive knowledge and understanding about 
the association between daily diet and acne vulgaris are 
vital for acne management, as well as to educate the 
community for prevention and treatment.3 These will as-
sist dermatologist in providing patients with well-
substantiated dietary recommendations and to dispel any 
misconceptions and myths.10 Therefore, this study is 
aimed to determine the association between dietary varia-
bles and acne vulgaris among Malaysian population in  
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Pulau Pinang. It was hypothesized that diet plays a role in 
incidences of acne vulgaris in Malaysia.3,10,11 
 
METHODS 
Study design 
This is a case-control cross-sectional questionnaire study. 
It was calculated that 55 subjects were required to provide 
80% power at a significant level of 5% in reference to 
Ismail et al study which was conducted in the Kuala 
Lumpur General Hospital.3 The dropout rate of 20% was 
taken into consideration. As such, 66 acne vulgaris pa-
tients being recruited as case and 66 participants as con-
trols.  

 
Study population 
The study population consisted of citizens aged 14 and 
above and were seeking medical consultations at a private 
clinic in Georgetown, Pulau Pinang. The Comprehensive 
Acne Severity Scale (CASS) grading system was used to 
grade acne severity. Clinical assessments for identifica-
tion of facial acne were conducted at a distance of 2.5 
meters (Table 1). Cases were defined as patients with 
CASS grade of two to five.12 Thereafter, controls were 
recruited and matched by age, gender and ethnicity. Con-
trols had CASS grade 0 (clear) or 1 (almost clear).12 Par-
ticipants with chronic diseases such as diabetes mellitus 
and polycystic ovarian disease (PCOS) were excluded 
from this study. Participants who were on any form of 
medication for acne were also excluded. 

 
 Questionnaires 
A self-administered questionnaire which was adopted 
from Halvorsen et al study; was used to collect infor-
mation regarding the participants’ dietary intake.13 Di-
chotomized responses were utilized to identify the fre-
quency of food intake. The frequency for beverages such 
as milk and carbonated drinks were defined as “seldom” 
(none to one glass daily) versus “often” (two or more 
glasses daily). Meanwhile, the frequency for food such as 
chocolate, sweets, potato chips, nuts, ice cream and yo-
gurt were defined as “seldom” (never to once a week) 
versus “often” (twice a week or more). Cigarette smoking 
habits were identified via trichotomized responses of 
“never”, “quitted” or “currently smoking”.  

 
Ethical clearance  
This study protocol was reviewed and granted ethical 
approval by the UCSI University Ethics Committee (Proj-
FHMS-EC-2013-234). All participants were provided 
with a respondent information sheet detailing research 
objectives, methodology and use of data. Written in- 

formed consent was obtained prior to their participation.  
 

Data analysis  
Data analyses were performed using the Statistical Pack-
age for the Social Sciences (SPSS) version 20. The 
Shapiro-Wilk test was used to determine data normality. 
Categorical data were described as percentages; while 
continuous data were described as the mean and standard 
deviation. The associations between categorical variable 
were analyzed using the Pearson Chi-Square test. Contin-
uous quantitative variables such as the dietary intakes 
were compared using independent samples t-test. Binary 
Logistic regressions were used to tabulate odds ratio. Sta-
tistical significance was determined at a p-value of less 
than 0.05 with 95% confidence intervals. 
 
RESULTS 
Demographic data 
66 patients with acne vulgaris were recruited, out of 
which 9 patients were excluded during the initial screen-
ing due to coexisting medical conditions and/or was un-
dergoing acne treatment. As such, 57 patients were re-
cruited as cases and was matched with 57 controls; total-
ling 114 participants. Most patients were 14 to 20 years 
old (n=50, 87.7%); followed by 21 to 30 years old (n=3, 
5.3%) and above 30 years old (n=4, 7%). There were 
more male patients (n=34; 59.6%) compared to female 
patients (n=23, 40.4%). The ethnicities of the participants 
were Malays (5.3%), Chinese (89.5%) and Indian (5.3%) 
for both the case and control groups. Participants of both 
the case and control groups were mostly single or di-
vorced with 89.5% and 93% respectively. The majority 
(91.2%) of patients were students; followed by 7% em-
ployed personnel and 1.8% of housewives. Meanwhile, in 
the control group, 87.7% were students, 10.5% employed 
personnel and 1.8% housewives (Table 2).  
 
Family history of acne vulgaris 
The majority of patients (n=43, 75.4%) had at least one 
immediate family members with a history of acne vulgar-
is; which was more than the controls. Only 14 controls 
(24.6%) reported a family history of acne vulgaris. Most 
controls (n=27, 47.4%) showed no family history of acne 
vulgaris (Table 3). The family history of acne vulgaris 
was significantly (p<0.001) associated with incidences of 
acne. 
 
History of cigarette smoking 
Fifty-four (95.7%) patients were reported to be non-
smokers/ex-smokers compared to 56 (98.2%) controls 
(Table 3). 

Table 1. Comprehensive Acne Severity Scale (CASS)12 
 
Grade Description 
Clear 0 No lesions to barely noticeable ones. Very few scattered comedones and papules. 

 

Almost clear 1 Hardly visible from 2.5 metre away. A few scattered comedones, few small papules and very few pustules. 
 

Mild 2 Easily recognisable; less than half of the affected area is involved. Many comedones, papules and pustules. 
 

Moderate 3 More than half of the affected area is involved. Numerous comedones, papules and pustules. 
 

Severe 4 Entire area is involved. Covered with comedones, numerous pustules and papules, a few nodules and cyst. 
 

Very severe 5 Highly inflammed acne covering the affected area, with nodules and cyst present. 
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Dietary products and acne 
The frequency of chocolate and milk consumption 
demonstrated a prominent role in incidences of acne vul-
garis. It increases the risk by nearly two and half times 
(OR=2.40, 95% CI =1.08-5.33) with a frequent consump-
tion of chocolates. Patients consumed more chocolates 
(43.9%) and were significantly different (p<0.05) than 
controls (24.6%). Most patients reported the consumption 
of chocolates two to six times a week, and some at 
least once a day. Likewise, the consumption of milk was 
also significantly higher (OR=2.19, 95% CI=1.04-4.65, 
p<0.05) among patients (63.2%) compared to controls 
(43.9%). Patients whose consumption of milk was 2 or 
more glasses daily were found to have 2-fold of increased 
incidences of acne. There was no significant association 
between acne vulgaris and other dietary intakes such as 
sweet, potato chips, nuts, yogurt, ice cream and carbonat-
ed drink (Refer to Table 4). 
 
DISCUSSION 
Acne and family history  
Our findings were in accordance with Ismail et al, which 
showed patients often had a family history of acne vulgar-

is.3 It is further supported by a large-scale twin genetic 
modeling study; which was conducted in the United 
Kingdom. It was evident that 81% of acne variances were 
due to genetic factors; while unshared environmental fac-
tors made up the remaining 19%.14 The progression of 
acne vulgaris involves cytochrome P-450-1A1 and the 
gene for steroid 21-hydroxylase. The same author there-
fore argues for acne as to have an inherited predisposition, 
but not an inherited condition.2 The genetic risk for acne 
was suggested to be a vertical transmission that is X-
chromosome linked; thus, the mother is the key family 
member contributing to an elevated risk of moderate to 
severe acne.15 

 
Acne and smoking history  
In this study, no statistically significant association was 
established between the patients and controls in terms of 
their history of cigarette smoking. Our findings were in 
agreement with Firooz et al; whose study did not establish 
an association between acne and cigarette smoking ei-
ther.16 The role of cigarette smoking in either improving 
or worsening acne remains debatable. An inverse rela-
tionship was earlier established that anti-inflammatory 
effects from smoking may inhibit the development of 
acne.16,17 In a separate study involving schoolgoing ado-
lescents, it was suggested that anti-inflammatory effects 
of smoking may inhibit the progression of inflammatory 
facial acne, particularly in girls than boys.18 Nevertheless, 
smoking as acne management is not advisable due to the 
lack of evidence on its beneficial effects. Further studies 
in this area are considered to be unethical considering all 
other possible adverse health effects.17 On the whole, our 
data available does not allow us to draw any conclusion 
as most patients and controls were non-smokers.  

 
Acne and chocolate 
This study found a significant association between choco-
late intake and acne incidence (OR=2.40, p<0.05, 95% 
CI=1.08-5.33). A similar association had been previously 
reported in Norway in a study involving 3375 late adoles-
cents.13 However, Ismail et al reported contradictory find-
ings.3 An association between chocolate consumption and 
acne incidences remains equivocal, despite the strong 
belief among adolescents that chocolates do exacerbate 
the condition. Ambiguity may relate to chocolate type 
background diet, pubertal development or peer group 
mythology. Chocolate ingredients, additives or preserva- 

Table 2. Socio demographic profile of case and con-
trol groups 
 

Parameters Cases (n=57) 
n (%) 

Control (n=57) 
n (%) 

Age   
 14-20 50 (87.7) 50 (87.7) 
 20-30   3 (5.3)   3 (5.3) 
 Above 30   4 (7.0)   4 (7.0) 
Gender   
 Male 34 (59.6) 34 (59.6) 
 Female 23 (40.4) 23 (40.4) 
Ethnicity   
 Malay 3 (5.3) 3 (5.3) 
   Chinese 51 (89.5) 51 (89.5) 
 Indian   3 (5.3)   3 (5.3) 
Marital status   
   Single/Divorced 51 (89.5) 53 (93) 
   Married   6 (10.5)   4 (7) 
Occupation   
   Student 52 (91.2) 50 (87.7) 
 Employed   4 (7)   6 (10.5) 
 Housewife    1 (1.8)   1 (1.8) 
 
 

 
Table 3. Family history and smoking habit of case and control groups 
 

Parameters Cases (n=57) 
n (%) 

Control (n=57) 
n (%) p-value 

Family history of acne vulgaris    
 Nil 2 (3.5) 27 (47.4) <0.001 
 1 family member 8 (14) 2 (3.5)  
 2 or more family member 35 (61.4) 12 (21.1)  
 Unsure 12 (21.1) 16 (28.1)  
 Cigarette smoking    
 Never/has quit 54 (94.7) 56 (98.2) 0.504 
 Sometimes  2 (3.5) 1 (1.8)  
 Daily 1 (1.8) 0  
 



1144                             TSS Suppiah, TKM Sundram, ESS Tan, CK Lee, NA Bustami and CK Tan 

tives should be taken into consideration. Chocolate candy 
contains many other ingredients besides the primary ca-
cao solids, namely cocoa butter, sugar (sucrose), milk fat, 
non-fat milk solids and emulsifiers (lecithin). Each of 
these ingredients or its combination may be capable of 
eliciting and exacerbating acne.19 For instance, white 
chocolate had been reported to be more highly associated 
with the exacerbation of acne compared to pure dark 
chocolate.20 

 
Acne and dairy product 
A significant association was found between the con-
sumption of milk and the incidences of acne vulgaris 
(OR=2.19, p<0.05, 95% CI=1.04-4.65). Our findings 
were in agreement with a study conducted among Malay-
sian young adults.3 The acnegenic property of milk could 
be due to its hormonal, carbohydrate or protein content. 
Milk contains hormones that are of the reproductive, non-
reproductive and growth functions which could influence 
acne progression individually or synergistically.21 Insulin-
like growth factor I (IGF- I) had been shown to play a 
major role in acne progression by causing higher sebum 
production and promoting follicular keratinization. Hor-
mones such as testosterone and androstenedione are natu-
rally present in cow’s milk and had been associated with 
an endogenous increase of IGF- I level.9 In addition, pi-
losebaceous units can also be affected by IGF- I, 5α-
reduced steroids and α-lactalbumin hormones in milk 
leftover from milk processing, hence producing more 
sebum.22 Also, IGF- I levels could be elevated in the hu-
man body upon consumption of dairy products such as 
milk, yogurt and cheese as their lactose content could 
trigger high insulin response.23 Carbohydrate content of 
milk results in a glycemic and insulinemic response, caus-
ing acne progression, as it mimics the effect of a high-
Glycemic Index/Glycemic Load diet. The major proteins 
in milk such as whey and casein also aggravate acne; ca-
sein increases IGF-1 concentrations while whey protein 
promotes hyperinsulinemia by stimulating secretion of 
beta cell insulin.21 Apart from that, milk also contains 
progesterone and dihydrotestosterone precursors resulting 

in comedogenesis.23 On the contrary, there has been no 
association reported for the consumption of yogurt and 
the incidences of acne. Yogurt is not seen to play a role in 
acne progression as the levels of IGF- I found in natural 
milk are reduced by probiotic bacteria during fermenta-
tion.24 Recently, lactoferrin-enriched fermented milk has 
been reported to reduce skin surface lipid triglycerides, 
thereby lowering sebum production and resulting in acne 
improvement.25 

 
Acne and other dietary variables 
No associations were found between the occurrence of 
acne vulgaris and the intake of sweets, potato chips, nuts, 
ice cream and carbonated drinks. Likewise, no significant 
differences were found for nuts and ice cream consump-
tion with the progression of acne vulgaris in a study con-
ducted by Ismail et al.3 On the contrary, the consumption 
of nuts and carbonated drinks was higher among patients 
in comparison to controls.26 In addition to that, the con-
sumption of nuts and potato chips increases the risk of 
developing acne.9 Bett et al reported that sugar intake 
among acne patients does not differ from controls.27 Fac-
tors such as excessive salt, saturated and hydrogenated 
fatty acid intakes may aggravate acne progression. High 
sodium intakes might contribute to the formation of com-
edones while chloride excess could be involved in in-
flammation and pustule formation.9  

 
Conclusion 
This study showed that the development of acne vulgaris 
is influenced by a family history of acne vulgaris. The 
associations between acne vulgaris and the dietary intake 
of chocolates and milk support the hypothesis that dietary 
factors may influence the development of acne vulgaris. 
The main limitation of this study is the lack of detailed 
information regarding specific types of chocolate and 
milk consumed. Also, recall bias among our respondents 
was possible. In future studies, factors such as stress, 
sleep quality and facial hygiene should be considered. A 
multifaceted assessment which includes dietary patterns 
should help clinicians with acne vulgaris management. 

Table 4. Comparison of dietary variables intake frequencies between cases and control 
 

Diet product Frequencies Cases (n=57) 
n (%) 

Control (n=57) 
n (%) p-value OR 95% CI 

Chocolate Often 25 (43.9) 14 (24.6) 0.030 2.40 1.08-5.33 
Seldom 32 (56.1) 43 (75.4) 

       

Sweets Often 8 (14) 8 (14) 1.00 1.00 0.348-2.88 
Seldom 49 (86) 49 (86) 

       

Potato chips Often 9 (15.8) 8 (14.0) 0.793 1.15 0.409-3.22 
Seldom 48 (84.2) 49 (86) 

       

Nuts Often  11 (19.3) 7 (12.3) 0.304 1.71 0.611-4.78 
Seldom 46 (80.7) 50 (87.7) 

       

Yogurt Often 20 (35.1) 17 (29.8) 0.548 1.27 0.580-2.79 
Seldom 37 (64.9) 40 (70.2) 

       

Ice cream Often 9 (15.8) 9 (15.8) 1.00 1.00 0.365-2.74 
Seldom 48 (84.2) 48 (84.2) 

       

Carbonated drink Often 18 (31.6) 13 (22.8) 0.293 1.56 0.679-3.60 
Seldom 39 (68.4) 44 (77.2) 

       

Milk 
 

Often 36 (63.2) 25 (43.9) 0.039 2.19 1.04-4.65 
Seldom 21 (36.8) 32 (56.1) 
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