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Background: Previous observational studies suggest that the development of acne may be

triggered by dairy intake.

Objective: This study aimed to investigate the association of dairy intake and acne in Kabul

citizens.

Methods: From February to September 2018, 279 acne patients and 279 controls aged

10–24 years were enrolled in a case control study at the dermatologic outpatient department

of Maiwand Teaching Hospital in Kabul City, Afghanistan. The acne severity was deter-

mined by a dermatologist using the Global Acne Severity Scale.

Results: The consumption of whole milk 3 days or more per week was associated with

moderate to severe acne (OR =2.36, 95% CI, 1.39–4.01). The association for low fat milk

was less marked than for whole milk (OR 1.95 CI, 1.10–3.45). The risk was increased in

those with a family history of acne in siblings (OR =4.13, 95% CI, 2.55–6.69). The risk was

reduced in subjects doing physical exercise. No association with smoking emerged.

A protective effect was associated with chicken consumption (OR =0.27, 95% CI,

0.15–0.49). Consumption of chocolate and chips was positively associated with acne.

Conclusion: This study showed an association between high intakes of dairy products and

acne in adolescence suggesting that dairy intake may be a factor contributing to acne.
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Introduction
Acne is one of the most common skin diseases in the world.1,2 A degree of acne affects

nearly all people during adolescence, prevalence data ranges from 50% to 95%.3

Numerous factors are involved in the pathogenesis of acne such as genetics, sex

hormones, psychological factors, and the environment.1,3,4 The influence of environ-

mental factors, such as diet, in the pathogenesis of acne is still being clarified. Dietary

factors, particularly sweets, chocolate, milk, and fat, are frequently regarded by patients

and clinicians as a cause or aggravator of acne.5 However, there is still a paucity of

scientific evidence to prove a causal relationship between diet and acne. Several studies

identified a positive association between acne and consumption of total milk and

skimmed milk,5–7 and suggested that hormones and bioactive molecules present in

milk might be linked to this association.5 In 2012 Di Landro et al8 found that increased

consumption of milk increased the risk of acne and the odds ratio was 1.78.8 In 2016

LaRosa et al9 found that consumption of low-fat/skimmed milk was significantly

higher in acne patients than those with no acne.9 In 2017 Ulvestad et al10 found that

full fat dairy products were associated with moderate and severe acne, the odds ratio

was 4.81 for boys and 1.8 for girls.10 A recent meta-analysis of 14 studies found
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that whole milk, low fat milk, and any milk were positively

associated with acne.11 Whereas the same author could not

find any association between milk and acne in a Mendelian

randomization study in adults.12 Despite the many studies

that have been done, few of them were conducted in devel-

oping countries. Furthermore some of the previous studies

have some methodological shortcoming such as low sample

size. Therefore this study was aimed to investigate if there is

any association between dairy products consumption and

acne in Kabul citizens. To the best of our knowledge, our

study is the first study about acne in Afghanistan.

Methods
This study used a case control study design to examine the

association between dairy products consumption and acne

in people aged 10–24 years attending the dermatologic

outpatient department of Maiwand Teaching Hospital in

Kabul City, Afghanistan. Maiwand Teaching Hospital is

one of the oldest hospitals in Afghanistan and is affiliated

to Kabul University of Medical sciences and located in the

first district of Kabul city. Ethical approval was obtained

from the institutional review board of Kabul University of

Medical Science. All research was performed in accordance

with relevant guidelines/regulations and written informed

consent of the participants or their parents was taken.

Based on the Epi Info software, sample size was calculated

as 558 subjects by considering CI =95%, Power =80%,

Odds ratio =1.64,8 percent of control exposed =50%. The

acne group comprised of 279 patients having a diagnosis of

moderate to severe acne. A dermatologist evaluated the

severity of acne using the Global Acne Severity Scale.13

The control group was comprised of 279 subjects who

attended the dermatology outpatient department for an ail-

ment not related to acne such as nevus, warts, eczema,

atopic dermatitis etc. Subjects previously diagnosed with

eating disorder, diabetes mellitus and coronary artery dis-

eases were excluded from the study. A pre-structured ques-

tionnaire was administered by a dermatologist during the

visit to collect epidemiological data (age, sex, education,

occupation, etc.), family history of acne, menstrual pattern,

and personal habits (smoking, cannabis consumption, drug

abuse, etc.). The food consumption habits were recorded

using a food frequency questionnaire. Investigated food

included whole milk (milk whose fat content is unaltered),

low fat milk (milk whose fat content is reduced), cream of

milk, ice-cream, cheese, chocolate, cake, potatoes, fresh

fruit, fresh vegetable, meat, chicken, and egg. Weight and

height were measured with light clothes and without shoes,

using a standardized method. Body mass index was com-

puted as weight (Kg)/height (m2). Physical exercise was

defined as regular when the individual exercised at least 3

days in a week each lasting about 30 mins and resulting in

sweating. Physical exercise on less than 3 days a week was

categorized as occasional physical exercise. Being on a diet

was defined as yes when the individual had been on a diet

in the last year to lose weight.

Statistical analysis
Statistical analysis was done using Statistical package for

Social Science (SPSS) version 21.0 (IBM Corporation,

Armonk, NY, USA). The socio-demographic characteris-

tics and general information were presented by percentage,

mean and standard deviation. Univariate analysis between

the cases and controls were done by using the chi-square

test or Fisher’s exact test for categorical variables and the

independent t-test for continuous variables. Logistic

Regression Analysis was used to assess the strength of

association between dependent and independent variables

which were found to be associated with the dependent

variable during the univariate analysis. At univariate ana-

lysis, all independent variables with p-value less than 0.20

were included in the model except sleep duration. Odds

ratio (OR) and 95% confidence interval (CI) were calcu-

lated (backward method). A p-value <0.05 was considered

as statistically significant.

Results
Table 1 shows the socio-demographic characteristics of the

subjects in the case and control groups. The percentage of

males in the acne group was 54.1% and that of the control

group was 53.4%. The average age was 18.7 (SD 3.2) and

18.2 (SD 4.1) years for the case and control groups respec-

tively. The mean BMI was 24.5±2.8 for case and 24.0±2.7

for control. A total of 13.3% and 16.5% were ex or current

smokers in the acne and control groups respectively.

Among the acne group 7.9% were occasional or regular

cannabis users, while in the control group 6.8% were

occasional or regular cannabis users, with no statistically

significant differences between case and control. Almost

one third of the subjects in the acne group (32.3%) and

30.1% of the control group were students (p=0.003).

Physical exercise was more prevalent among the control

group (8.6%) relative to the acne group (5.7%), with

a significant difference (p<0.001). The proportion of sub-

jects on a diet in the last year was higher among the

control group (14.0%) relative to the acne group (5.0%),
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Table 1 Socio-demographic characteristics of the participants according to their case-control status

Case Control Overall p-value#

n % n % n %

Sex

Male 151 54.1 149 53.4 300 53.8 0.93

Female 128 45.9 130 46.6 258 46.2

Age, years (mean ± SD) 18.7±3.2 18.2±4.1 18.4±3.7 0.099

10–14 34 12.2 58 20.8 92 16.5

15–19 113 40.5 90 32.3 203 36.4

20–24 131 47.3 132 47.0 263 47.1

Occupation status

None 83 29.7 86 30.8 169 30.3 0.003

Student 90 32.3 84 30.1 174 31.2

Self-employed 45 16.1 72 25.8 117 21.0

Government employee 46 16.5 34 12.2 80 14.3

Unskilled worker 15 5.4 3 1.1 18 3.2

Physical exercise

No 221 79.2 178 63.8 399 71.5 <0.001

Occasionally 42 15.1 77 27.6 119 21.3

Regularly 16 5.7 24 8.6 40 7.2

On a diet

No 265 95.0 240 86.0 505 90.5 <0.001

Yes 14 5.0 39 14.0 53 9.5

BMI, kg/m2 (mean ± SD) 24.5±2.8 24.0±2.7 24.3±2.8 0.077

<18.5 4 1.4 0 0.0 4 0.7

18.5–23 89 31.9 104 37.3 193 34.6

>23 186 66.7 175 62.7 361 64.7

Smoking habits

No 242 86.7 233 83.5 475 85.1 0.34

Ex/current smoker 37 13.3 46 16.5 83 14.9

Cannabis habits

No 257 92.1 260 93.2 517 92.7 0.74

Ex/current user 22 7.9 19 6.8 41 7.3

Age at menarche, years (mean ± SD), (n=225)* 12.8±0.7 12.7±0.8 12.7±0.7 0.35

≤12 34 28.6 36 34.0 70 31.1

>12 85 71.4 70 66.0 155 68.9

Sibling history of acne, (n=516)**

No 135 51.7 204 80.0 339 65.7 <0.001

Yes 126 48.3 51 20.0 177 34.3

Sleep duration, hours (mean ± SD) 7.6±1.3 8.4±1.3 8.0±1.3 <0.001

Notes: #p-value for independent t-test and Pearson X2 test were used to assess the differences between case and control groups. *Girls who had not reached menarche

were excluded from analysis. **Subjects whose sibling history of acne was unknown were excluded from analysis.
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with a significant difference (p<0.001). A family history of

acne in siblings was present in 48.3% and 20.0% of sub-

jects in the acne and control group respectively (p<0.001).

The average duration of sleep was 7.6±1.3 and 8.4±1.3

hours for the acne and control groups, respectively

(p<0.001). Age at menarche were 12.8±0.7 and 12.7±0.8

years among the acne and control groups, respectively

with no significant difference (p=0.35). Nearly all the

cases had facial lesions (98.9%); 30.4% had lesions on

the back, 17.9% on their chest, and 4.6% on their arms.

Most of the cases had moderate acne (83.8%), only 16.1%

had severe acne, and there was no mild acne among the

cases. The average age of acne onset was 17.4±2.9 years,

and the average duration of current acne was 14.6±12.9

months.

Table 2 shows the food frequency intake among subjects.

One third of the subjects (32.4%) consumed whole milk (≥3
times per week), with higher consumption noted in the case

group (p<0.001). Of note, the consumption of low fat milk in

the case group was higher than in the control group but the

difference was not statistically significant in the univariate

analysis. One fifth of the subjects (19.8%) in the acne group

consumed cream of milk (≥3 times per week), while this value

for the control group was 10.8% (p=0.003). The consumption

of ice-cream was higher among the subjects in the acne group

relative to the control group (p<0.001). Overall, 47.4% of the

subjects consumed egg (≥3 times per week), 63.4% chocolate,

37.3% cake, 44.3% potato chips, 31.4% pizza/bolani, 15.8%

dry fruit, and 14.0% red meat, with significant differences

observed between case and control groups (p<0.05).

Consumption of chicken and fresh vegetables was higher

among controls than cases (p<0.001 and p=0.001 respec-

tively). There was no significant difference in consumption

of yogurt among case and control groups.

The results of multivariate analyses of variables asso-

ciated with acne in the univariate analysis are shown in

Table 3. The subjects in the acne group relative to the

control group had 4.1 times higher odds of family history

of acne (OR =4.13 [95% CI, 2.55–6.69]). The consump-

tion of whole milk, 3 days or more in a week was 1360%

higher among the acne group compared to control group

(OR =2.36 [95% CI, 1.39–4.01]), similarly consumption of

low fat milk was 95% higher among the acne group

compared to the control group (OR =1.95 [95% CI,

1.10–3.45]). The following variables were also associated

with acne: consumption of chocolate ≥3 days per week

(OR =2.19 [95%CI, 1.36–3.53]), potato chips (OR =3.57

Table 2 Distribution of food intake frequency of participants

according to their case and control status

Case Control Overall p-value#

n % n % n %

Whole milk (days/week)

<3 162 58.1 215 77.1 377 67.6 <0.001

≥3 117 41.9 64 22.9 181 32.4

Low fat milk (days/week)

<3 200 71.7 218 78.1 418 74.9 0.079

≥3 79 28.3 61 21.9 140 25.1

Cream of milk (days/week)

<3 224 80.3 249 89.2 473 84.8 0.003

≥3 55 19.7 30 10.8 85 15.2

Ice-cream (days/week)

<3 187 67.0 237 84.9 424 76.0 <0.001

≥3 92 33.0 42 15.1 134 24.0

Cheese (days/week)

<3 162 58.1 201 72.0 363 65.1 0.001

≥3 117 41.9 78 28.0 195 34.9

Yogurt (days/week)

<3 95 52.2 87 47.8 182 32.6 0.26

≥3 184 51.1 192 48.9 376 67.4

Egg (days/week)

<3 116 41.6 176 63.1 292 52.3 <0.001

≥3 1163 58.4 103 36.9 266 47.7

Cake (days/week)

<3 157 56.3 193 69.2 350 62.7 0.002

≥3 122 43.7 86 30.8 208 37.3

Chocolate (days/week)

<3 66 23.7 138 49.5 204 36.6 <0.001

≥3 213 76.3 141 50.5 354 63.4

Chips (days/week)

<3 104 37.3 207 74.2 311 55.7 <0.001

≥3 175 62.7 72 25.8 247 44.3

Pizza/Bolani (days/week)

<3 157 41.0 226 59.0 383 68.6 <0.001

≥3 122 69.7 53 30.3 175 31.4

Fresh vegetables (days/week)

<3 80 28.7 48 17.2 128 22.9 0.001

≥3 199 71.3 231 82.8 430 77.1

(Continued)
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[95% CI, 2.20–5.80]), and egg (OR =1.95 [95% CI,

1.20–3.17]). The following variables were negatively asso-

ciated with acne: being on a diet (OR =0.31 [95% CI,

0.13–0.74]), doing physical exercise regularly (OR =0.49

[95% CI, 0.29–0.84]) compared to occasionally or not

doing any physical exercise, and consumption of chicken

≥3 days per week (OR =0.27 [95% CI, 0.15–0.49]). We

did not find any other significant associations.

Discussion
Numerous studies in different countries have assessed the

association of dairy products consumption and acne. Our

study has found that consumption of certain products

(whole and low fat milk, chocolate, potato chips, and

egg), a family history of acne in first degree relatives

(siblings), consumption of chicken, physical exercise, diet-

ing, and sleep duration were associated with acne. The

most affected body area by acne was the face, which is

in line with the finding of Di Landro et al.8 Chest and back

involvement was present in 30.4% and 17.9% of the cases

respectively. Similar to other studies,5,14,15 we documented

an association between whole and low fat milk consump-

tion and acne. However, some studies found an association

with low fat milk only.8,9 The association might be

explained by the presence of milk derived amino acids

which promote insulin secretion and induce hepatic insulin

like growth factor-1 (IGF-1) synthesis.11,16 IGF-1 is

known to stimulate the key factors involved in acne patho-

genesis, including keratinocyte proliferation, sebocyte

Table 2 (Continued).

Case Control Overall p-value#

n % n % n %

Cooked vegetables (days/week)

<3 43 15.4 38 13.6 81 14.5 0.54

≥3 236 84.6 241 86.4 477 85.5

Fresh fruit (days/week)

<3 142 50.9 140 50.2 282 50.5 0.86

≥3 137 49.1 139 49.8 276 49.5

Dry fruit (days/week)

<3 224 80.3 246 88.2 470 84.2 0.011

≥3 55 19.7 33 11.8 88 15.8

Chicken (days/week)

<3 229 82.1 181 64.9 410 73.5 <0.001

≥3 50 17.9 98 35.1 148 26.5

Red meat (days/week)

<3 230 82.4 250 89.6 480 76.0 0.015

≥3 49 17.6 29 10.4 78 14.0

Notes: #p-value for the Pearson X2 test comparing categorical variables between

case and control groups.

Table 3 Results of the multivariate analysis of the variables

associated with acne

Variables (n=516) OR (95% CI) p-value

Age, years 1.11 (1.04–1.18) 0.001

Physical exercise

No/occasionally 1*

Regularly 0.49 (0.29–0.84) 0.009

On a diet

No 1

Yes 0.31 (0.13–0.74) 0.009

Sibling history of acne

No 1

Yes 4.13 (2.55–6.69) <0.001

Whole milk

<3 days/week 1

≥3 days/week 2.36 (1.39–4.01) 0.002

Low fat milk

<3 days/week 1

≥3 days/week 1.95 (1.10–3.45) 0.021

Egg

<3 days/week 1

≥3 days/week 1.95 (1.20–3.17) 0.007

Fresh vegetables

<3 days/week 1

≥3 days/week 0.54 (0.31–0.92) 0.068

Chicken

<3 days/week 1

≥3 days/week 0.27 (0.15–0.49) <0.001

Chocolate

<3 days/week 1

≥3 days/week 2.19 (1.36–3.53) 0.001

Potato chips

<3 days/week 1

≥3 days/week 3.57 (2.20–5.80) <0.001

Note: *Reference groups.

Abbreviations: OR, odds ratio; CI, confidence interval.
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proliferation, and sebum production.17 It is also confirmed

that IGF-1 plasma level is associated with acne severity.18

The association of chocolate consumption and acne,

which was observed in our study, has also been confirmed

by previous studies.19,20 Our findings showed an associa-

tion between chips intake and acne. We could not find

studies that assessed the association between potato chips

and acne but a study by Wei et al21found an association of

fried food with acne,21 and another study by Jung et al22

found an association with junk food.22 Consumption of

egg was associated with acne in our study; we were unable

to find studies on this. it is thought that this association

could be due to high levels of leucine (8.5%) in egg.23

Leucine is believed to control the synthesis of lipids and

proteins, which increase the activity of sebaceous glands

and plugging of their ducts, respectively.24

The association of acne with family history of acne in

first degree relative (parents and siblings) was confirmed

by previous studies.8,15,25 However most of the subjects in

our study were unaware of parent history of acne. We were

only able to determine an association between acne and

a history of acne in siblings.

Consumption of chicken and physical exercise was

inversely associated with acne in our study. To our knowl-

edge, no one has assessed the association of chicken con-

sumption and physical exercise with acne. Further studies

could investigate this association in different populations.

Being on a diet was also inversely associated with acne.

A study by Smith et al26 indicated that being on a low

glycemic diet reduced the number of acne lesions.26 Fresh

vegetable consumption was higher among controls than

cases, however multivariate analysis showed no associa-

tion between fresh vegetable consumption and acne.

The average duration of sleep was shorter in the case

than in the control group in our study; this finding was

consistent with other studies where they found that acne

patients sleep less than controls.27,28

The mean BMI was higher among the acne than the

control group; but the difference was not statistically

significant. Similar studies confirmed that there is no

association between BMI and acne.15,25,29,30 Tobacco

smoking is another questioned association. We did not

find any association between tobacco smoking and acne,

possibly due to the low rate of smoking habits in our

study. Some previous studies also did not find any

association.25,30

The strengths of this study are: a large sample size, acne

assessed by a dermatologist, demographic characteristics of

both groups were similar, and the data were collected through

face -to-face interview. Our study had some limitations as

well, including case control design in which the causation

cannot be determined, and self-report of food consumption.

The development of acne was positively associated

with whole and low fat milk, whereas other types of

dairy products had no associations. Chocolate and chips

were also associated with acne but consumption of

chicken, dieting, and physical exercise had negative

associations in our study. We suggest that future studies

on the association between chicken consumption and acne

be done. Intervention studies will further clarify the asso-

ciation of milk consumption and acne.
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