
Dairy Consumption and Acne Severity: A Cross-Sectional Pilot Study
of Commercial Milk and Yogurt Products in a Thai Dermatology
Clinic

Withawin Woramongkholchai1, Patara Voravutinon MD2

Received June 29, 2026
Accepted September 14, 2026
Electronic access October 31, 2026

Background/Objective: Dairy intake has been associated with acne, but most evidence comes from Western populations and
rarely distinguishes between specific commercial product types. This study examined milk and yogurt products reported by
patients at a single Thai dermatology clinic and their association with acne severity using a clinician-assessed scale.
Methods: A cross-sectional observational study was conducted with 69 Thai participants (73.91% female; mean age 28.07
(±6.64); age range 14–40) who attended a dermatology clinic. Self-administered questionnaires captured the type, frequency,
and volume of milk and yogurt consumption. Acne severity was assessed using the Thai Global Evaluation Acne Scale (TGEA),
which categorized grades into non-severe (Grades 0–2) and severe (Grades 3–5). Fisher’s exact tests were used for all compar-
isons, with Firth penalized logistic regression adjusted for age and sex.
Results: Severe acne was present in 38 of 48 dairy milk consumers (79.2%) and 14 of 21 non-consumers (66.7%), OR 1.90 (95%
CI 0.61–5.96), p = .36. Among yogurt consumers, 21 of 32 (65.6%) were graded severe compared with 30 of 36 non-consumers
(83.3%), OR 0.38 (0.12–1.19), p = .10. Adjustment for age and sex did not alter the any-milk or yogurt estimates (1.65 and 0.42).
Product type, consumption frequency, and serving volume showed no statistically significant association with severity.
Conclusion: Neither milk nor yogurt consumption was significantly associated with acne severity, and the confidence intervals
were sufficiently wide to include both meaningful benefits and potential harm. Thus, adequately powered multicenter studies
using product-level exposure definitions are required to inform dietary guidance.
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Introduction

Acne as a Clinical and Psychosocial Burden

Acne vulgaris is a chronic skin disorder primarily driven
by irregularities in the pilosebaceous unit and its associated
sebaceous-producing gland1. Its pathogenesis is traditionally
attributed to four factors: excess sebum production (hyperse-
borrhoea), abnormal thickening of the follicular lining (follic-
ular hyperkeratinization), bacterial colonization by Cutibac-
terium acnes, and subsequent inflammation1,2. Clinically, le-
sions are classified into non-inflammatory comedones and in-
flammatory papules, pustules, nodules, and cysts, which can
cause pain, swelling, scarring, and hyperpigmentation2,3. The
condition also carries psychological burdens, including de-
pression, anxiety, and a reduction in self-esteem4. Globally,
acne is among the most prevalent skin conditions worldwide,
and skin and subcutaneous diseases collectively rank among
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the leading contributors to global years lived with disability5.
A Thai cross-sectional study on 2,467 participants revealed an
overall 81.66% prevalence of acne6, while a similar study in-
dicated that 32.7% of Thai high school students suffer from
moderate-to-severe forms of the disease7. Although genetics
may determine the baseline risk of acne, factors such as diet
have been proposed as modifiers of severity3.

Dairy–Acne Discussion

The role of dietary components, particularly dairy, represents
a major avenue of investigation within acne research, generat-
ing considerable debate in the dermatological field. Three ev-
idential meta-analyses of observational studies have reported
associations between dairy intake and acne8–10. Juhl et al. re-
ported an unadjusted odds ratio (OR) of 1.25 for any dairy
versus none, and Aghasi et al. an adjusted OR of 2.61 for the
highest versus lowest intake category8,10. Dai et al. found
an association only in moderate-to-severe cases and none in
mild acne, hypothesizing that the effect may depend on base-
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line severity9. Consistent with global risk, regional data in
Malaysia revealed that a higher frequency of milk intake is
more positively associated with acne, showing nearly a four-
fold increase in odds of acne (OR 3.988) for those who con-
sumed milk more than once a week11. Conversely, region-
ally specific data in a Thai study found no association between
milk consumption and acne7. The proposed mechanisms un-
derlying milk and acne pathogenesis are attributed to the hor-
monal and insulinotropic properties12. The consumption of
dairy increases levels of insulin-like growth factor-1 (IGF-1),
which activates the mammalian target of rapamycin complex
1 (mTORC1), a key regulator that controls cell growth and
metabolism12,13. The activation simultaneously suppresses
the transcription factor FoxO1 (Forkhead Box O1), which acts
as a key protective factor in the integumentary system by sup-
pressing key pathways that lead to acne, including sebum pro-
duction12,13. For this reason, IGF-1 and insulin are critical
components in contributing to acne pathogenesis: increasing
androgen bioavailability to stimulate the sebaceous glands to
produce excessive sebum, which facilitates comedogenesis12.
Variation in composition between milk products may modify
this response. Protein composition within milk is a varying
factor as whey supplementation is hypothesized to be asso-
ciated with acne development14,15. Representing a potential
effect modifier, as milk’s protein content is composed of ap-
proximately 80% casein and 20% whey, both of which sustain
basal IGF-1 elevation and are potent inducers of insulin se-
cretion; whey is also rich in leucine, which readily activates
mTORC1 alongside these spikes12,13,16. Another potential ef-
fect modifier is added sugar, as observed in high-glycemic-
load (GL) dairy products such as ice cream, where weekly
consumption carried nearly fourfold increase in the odds of
acne11,12. Alternatively, plant-based milks such as soy and oat
serve as a comparison group rather than a dairy subtype, since
they are proposed to produce a weaker insulinotropic response
than cow’s milk due to the absence of insulinotropic amino
acids12,17. However, it should be noted that added sugars in
plant-based milks could still potentially spike insulin due to
high-GL18–20. The effects of fermented dairy, such as yogurt,
are inconsistent. Some studies report null or reduced odds for
yogurt, on the hypothesis that lactobacilli alter IGF-1 and its
downstream signaling during fermentation10,11,21. While oth-
ers report yogurt behaving much like unfermented dairy8.

Limitation

Several features of this evidence base limit the conclusion of
the association between dairy consumption and acne. Intake
is generally self-reported and often recalled retrospectively,
and several foundational studies used self-reported acne rather
than a clinician diagnosis; therefore, exposure and outcome
are both open to misclassification8,22,23. Furthermore, cross-

sectional designs are vulnerable to reverse causation, where
patients with severe acne may have already modified their diet,
leading to misinterpretation of a reaction as a cause.

The Regional-Exposure Gap

Despite growing evidence of an association between dairy and
acne in Western populations, the impact of dairy consump-
tion is highly dependent on geographic region, ethnicity, and
cultural dietary habits22. Consequently, research investigat-
ing these dietary relationships within Southeast Asian popula-
tions, specifically within Thai demographics, remains highly
limited, with traditional Asian cuisines being largely under-
represented in global dermatological literature6. While Nil-
tem et al. examined the relationship between milk consump-
tion and acne severity among Thai adolescents, their analysis
was restricted to broad categories, specifically low-fat/skim
milk versus full-fat milk, and general dietary habits, such as
the intake of chocolate and sweets7. Consequently, there is a
lack of evidence regarding the specific composition of dairy
products within existing studies, as many treat most types of
milk and yogurt as a single exposure8,10. Such distinctions,
however, do not account for substantial variation in the pro-
tein and added-sugar content of individual products. Products
sold under the same category may differ considerably in these
components, meaning that a participant reporting milk or yo-
gurt consumption may be consuming products with markedly
different nutritional compositions. This broad classification
may therefore obscure potential associations between specific
dairy-product characteristics and acne.

Objective

This study examined the association between commercially
available milk and yogurt products and acne severity in a Thai
dermatology clinic sample. Using a cross-sectional design,
dairy consumption was recorded by an administered question-
naire covering product type, frequency, and quantity, along-
side anthropometric, demographic, and medical history data.
Acne severity was graded by a board-certified dermatologist
using the Thai Global Evaluation Acne scale (TGEA), which
is a clinician-assessed rather than self-reported24. The study
captured findings at a single point rather than tracking changes
over time; additional genetic and hormonal mechanisms are
outside the scope. Recruitment from a single dermatology
clinic yielded a sample interpretable only for that clinical set-
ting, and self-reported intake, unmeasured confounders such
as skincare practice, and the absence of a validated dietary
instrument constrained what can be concluded. The findings
are presented as a pilot characterization of commercial dairy
exposure in a clinic sample, intended to inform the design of
larger prospective studies rather than to support dietary rec-
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ommendations.

Methods

Study Design

This was cross-sectional, single-center pilot study conducted
at one private dermatology clinic between September 2025
and December 2025. The study was designed as an ex-
ploratory pilot to assess whether associations between com-
mercially available dairy product types and clinician-graded
acne severity could be detected in a clinic population and to
establish feasibility and effect-size estimates for a larger study.

Participants

Sixty-nine participants were enrolled against a planned sam-
ple of 100 within the available data-collection period. All
were existing patients of the clinic. Eligible participants were
Thai nationals or long-term residents aged 11 to 40 years, irre-
spective of dairy consumption status. The enrolled age range
was 14 to 40 years, and six participants were under 18 years
old. Sixty-eight reported Thai nationality, one left nationality
blank, and all 69 reported living in Thailand. The exclusion
criteria were inability to consume milk in any quantity (for

example, lactose intolerance), systemic disease affecting skin
health, pregnancy or breastfeeding, current use of combined
oral contraceptives or systemic acne medication, secondary
acne of drug-induced or occupational origin, and enrolment
in another clinical trial. Eligibility was established from the
corresponding self-report items, completed after written con-
sent. The numbers screened and excluded were not recorded
and cannot be reported. Additionally, no washout was pre-
specified or verified.

Data Collection

Participants’ data were collected through a self-administered
questionnaire that captured demographic information, medi-
cal history, and anthropometric data. This method was cho-
sen because of its suitability for examining multiple expo-
sure–outcome relationships and its cost-effectiveness for hy-
pothesis generation; additionally, it captures current dairy con-
sumption patterns and acne status simultaneously. The ques-
tionnaire comprised 30 items across three sections, using tick-
box, multiple-select, and free-text response formats. Items on
dairy consumption asked participants to report their usual con-
sumption over the preceding three months. Serving size was
captured in ordered categories (milk: <100 mL, 100–200 mL,
200–300 mL, >300 mL; yogurt: <100 g, 100–150 g, 150–250
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g, >250 g), and frequency in five ordered categories ranging
from rarely or never to daily. Participants were also asked
to list the brands of milk and yogurt they usually consume.
The questionnaire was developed for this study. It was not
adapted from a previously validated dietary assessment instru-
ment, was not piloted before use, and was not tested for inter-
nal reliability or test–retest repeatability.

Variables and Measurements

Exposures. Milk and yogurt were treated as separate expo-
sures. For each, a single gate item established consumer sta-
tus: 57 milk consumers and 12 non-consumers; 32 yogurt con-
sumers, 36 non-consumers, and one participant for whom the
item was blank. Product type. Eight milk types and five yogurt
types were offered as tick-all-that-apply items. Twenty of 57
milk consumers selected more than one type, up to five, giving
95 selections; 11 of 32 yogurt consumers selected more than
one, giving 47. No rule assigned a single predominant type at
data collection, and none was imposed retrospectively. Each
type is therefore a non-exclusive indicator among consumers
of that product, reported descriptively; type counts do not sum
to the number of consumers. High-protein milk denotes par-
ticipants who ticked the ”protein milk” option (n = 7); this
was participant-assigned, was not verified against declared la-
bel content, and the questionnaire defined no protein thresh-
old. Flavored or sweetened milk covers flavored products
and ready-to-drink sweetened beverages such as milk tea and
malt drinks; conventional cow’s milk covers whole, standard,
low-fat, and skim milk without added flavoring. The plant-
based option was worded ”I drink only plant-based milk”, with
brands recorded as free text; soy, almond and oat brands were
reported. Twenty-one participants selected it, but 12 also se-
lected at least one dairy type, so exclusive plant-based con-
sumption cannot be identified and only nine selected plant-
based alone. Because plant-based beverages contain no milk
protein, a secondary dairy-milk exposure excluding them (48
consumers, 21 non-consumers) is analyzed alongside the any-
milk definition. Yogurt types were later grouped into plain or
low-sugar (plain unsweetened, Greek or strained, and drink-
ing yogurt or probiotic drinks) and flavored or high-sugar (fla-
vored cup yogurts and dessert-style products with fruit or top-
pings). This grouping is also non-exclusive. The serving vol-
ume was recorded and analyzed in its natural ascending order.
The stored frequency codes were not in ascending order of in-
take, and the frequency bands differed between the milk and
yogurt items; therefore, frequency was recorded in ascending
exposure order, with rarely or never as the lowest level, be-
fore any ordered analysis. Acne severity was graded on the
Thai Global Evaluation Acne Scale (TGEA), a six-point scale
from grade 0 (clear) to grade 5 (very severe), by the same der-
matologist for every participant24. Grades were dichotomized

into non-severe (0 to 2, n = 17) and severe (3 to 5, n = 52).
This cut-point was chosen by the investigators; the instrument
defines no binary threshold24. It separates comedonal and
limited inflammatory disease from substantial inflammatory
involvement. The TGEA was developed and validated as a
patient self-assessment instrument and was applied here by a
clinician.

Procedure

Patients were approached by clinic administrative staff be-
fore their scheduled consultation. Those who agreed to par-
ticipate provided written informed consent, with written con-
sent obtained from a parent or guardian for participants un-
der 18 years of age. After consenting, each participant com-
pleted the questionnaire in a room separate from the consul-
tation area, capturing demographic, medical, anthropomet-
ric, and dairy consumption information. Acne severity was
then graded by the dermatologist, who did not see the com-
pleted questionnaire; questionnaires were retained separately
and were not available in the consultation room at the time of
grading. Questionnaire and clinical grading data were subse-
quently merged and de-identified before being provided to the
analyst. The number of patients approached, and the number
declining participation was not recorded during data collec-
tion. Sixty-nine participants consented, completed the ques-
tionnaire, and underwent clinical grading, and all 69 were in-
cluded in the analysis.

Statistical Analysis

Categorical variables are reported as counts and percentages,
continuous variables as means with standard deviations. Base-
line characteristics were compared between severity groups
using Fisher’s exact test, Pearson’s chi-square test where a
variable had more than two categories, and the independent-
samples t-test for age and body mass index. Milk and yo-
gurt consumption, each as a consumer versus non-consumer,
were the primary exposures. Because expected counts below
five were common, Fisher’s exact test is reported for all 2×2
comparisons, and each association is summarized as an odds
ratio with a 95% confidence interval. Consumption frequency
and serving volume were tested for trends across ordered cate-
gories using the linear-by-linear association test. Milk and yo-
gurt product types were recorded as multiple-response items
with no exclusive assignment rule; therefore, each type was
analyzed as a separate indicator among consumers of that
product and is reported descriptively. Because only 17 par-
ticipants were classified as non-severe, conventional logistic
regression was expected to be unstable. Firth penalized logis-
tic regression, adjusted for age and sex alone, was therefore
fitted for milk (n = 69) and yogurt (n = 68), with profile pe-
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nalized likelihood intervals; convergence and separation were
checked for both25. Ordinal proportional-odds models across
all observed TGEA grades were fitted for each exposure sep-
arately and were not adjusted, with the parallel-lines test used
to assess proportional odds. As a post hoc sensitivity analysis,
the unadjusted comparisons were repeated using an alternative
cut-point of grades 0–3 versus 4–5. Analyses were performed
using IBM SPSS Statistics version 26.0; Firth penalized lo-
gistic regression was performed in R version 4.5.1 (R Foun-
dation for Statistical Computing, Vienna, Austria) using the
logistf package version 1.26.1. Both penalized models pro-
duced finite profile-likelihood confidence intervals for every
term (milk 0.42–5.86; yogurt 0.13–1.25) and standard errors
between 0.04 and 1.56, indicating no separation.

Ethical Considerations

This study was conducted as a secondary school research
project under the academic supervision of the high school
leadership of the participating secondary school. The proto-
col was reviewed by school academic leadership; it was not
submitted to, and did not receive approval from, a constituted
institutional review board or independent research ethics com-
mittee, and no approval number or approval date was issued.
The authors state this explicitly so that readers may weigh it
when interpreting the study. The study was conducted in ac-
cordance with the principles of the Declaration of Helsinki26.
Written informed consent was obtained from all participants
prior to enrolment. For participants under 18 years of age,
written consent was obtained from a parent or legal guardian;
a separate age-appropriate assent document was not used, and
participant assent was therefore not separately recorded. Par-
ticipants were existing patients of the recruiting clinic, and
the dermatologist who graded acne severity was also the treat-
ing physician and clinic owner. Several measures were taken
to protect voluntariness. Patients were approached about the
study by clinic administrative staff rather than by the treating
dermatologist and were approached before rather than during
their consultation. All participants were told verbally, in ad-
dition to the written statement in the information sheet, that
declining to participate would have no effect on the care they
received. No compensation was offered. Participants could
withdraw at any time without giving a reason. All question-
naire and clinical data were de-identified before analysis.

Results

Participant Characteristics

Sixty-nine participants were enrolled and included in the anal-
ysis. Fifty-two (75.4%) were graded as severe (TGEA 3–5)
and 17 (24.6%) were non-severe (TGEA 0–2). Fifty-one par-

ticipants (73.9%) were female; the mean age was 28.1 ±
6.6 years, and the mean body mass index was 21.8 ± 3.5
kg/m2. No baseline characteristics differed between the sever-
ity groups (all p ≥ .34; Table 1).

Dairy Consumption and Acne Severity

Fifty-seven participants (82.6%) reported consuming milk of
any type; with plant-based beverage consumers reclassified as
non-consumers of dairy milk, 48 (69.6%) were consumers.
Yogurt consumption status was recorded for 68 participants,
of whom 32 (47.1%) reported yogurt consumption.

Severe acne was present in 44 of 57 milk consumers
(77.2%) and 8 of 12 non-consumers (66.7%), OR 1.69 (95%
CI 0.44–6.53), p = .47, and in 21 of 32 yogurt consumers
(65.6%) and 30 of 36 non-consumers (83.3%), OR 0.38
(0.12–1.19), p = .10. Estimates for the dairy-only milk defini-
tion and for all three exposures under age- and sex-adjusted,
ordinal and alternative-cut-point analyses are given in Table 2.

Firth penalized logistic regression adjusted for age and sex
converged for both fitted models with no separation, and nei-
ther improved on the intercept-only model (p = .62 and p =
.28). The proportional-odds assumption was not violated in
any of the three ordinal models (test of parallel lines p = .38,
.48 and .30).

Detailed Consumption Among Consumers

Frequency, serving size and reported product type were an-
alyzed among consumers of each product (Table 3). No
trend across ordered categories reached significance and no
product type was associated with severity. Product type was
a multiple-response item (95 selections from 57 milk con-
sumers, 47 from 32 yogurt consumers); therefore, these cat-
egories were not mutually exclusive.

Discussion

Principal findings

Among the 48 participants classified as dairy milk consumers,
38 (79.2%) had severe acne, compared with 14 of 21 non-
consumers (66.7%). The observed 12.5-percentage-point dif-
ference corresponds to an odds ratio of 1.90, but its confi-
dence interval ranges from 0.61 to 5.96 (Fisher’s exact p =
.36). However, yogurt consumption showed the opposite as-
sociation: 21 of 32 consumers (65.6%) were graded as severe
against 30 of 36 non-consumers (83.3%), with an odds ratio
of 0.38 (95% CI 0.12–1.19, p = .10). Adjustment for age and
sex did not change either estimate (1.65, 95% CI 0.42–5.86;
0.42, 95% CI 0.13–1.25), consistent with Table 1, in which no
baseline characteristics differed between severity groups.
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Table 1 Baseline characteristics stratified by acne severity (N = 69)

Characteristic Non-severe (n = 17) Severe (n = 52) Total (N = 69) p
Sex, male / female, n (%) 3 (17.6) / 14 (82.4) 15 (28.8) / 37 (71.2) 18 (26.1) / 51 (73.9) .53
Age, years, mean ± SD 29.4 ± 6.7 27.6 ± 6.6 28.1 ± 6.6 .34
Age group 11–20 / 21–30 / 31–40, n 3 / 4 / 10 9 / 22 / 21 12 / 26 / 31 .34
BMI, kg/m2, mean ± SD 21.3 ± 3.5 21.9 ± 3.5 21.8 ± 3.5 .57
BMI < 23.0 / ≥ 23.0, n (%) 12 (70.6) / 5 (29.4) 32 (61.5) / 20 (38.5) 44 (63.8) / 25 (36.2) .57
Family history of acne, n (%)a 6 (35.3) 26 (50.0) 32 (46.4) .40
Current acne treatment, n (%) 13 (76.5) 39 (75.0) 52 (75.4) 1.00
Treatment duration < 1 / 1–3 / > 3 months,
nb

2 / 5 / 6 8 / 14 / 18 10 / 19 / 24 .93

Note: TGEA, Thai Global Evaluation Acne Scale; non-severe = grades 0–2, severe = grades 3—5. Percentages are within the severity group. Continuous
variables compared by independent-samples t-test, categorical variables by Fisher’s exact test where any expected cell count was below 5 and by Pearson
chi-square otherwise.
a Two characteristics did not differ between severity groups and are reported here rather than tabulated. Occupation (non-severe vs severe): student 3 vs 12,
government or specialist 3 vs 8, private-sector 7 vs 23, self-employed 3 vs 9, other 1 vs 0; p = .51. Self-reported skin type: oily 6 vs 19, dry 1 vs 4, combination
7 vs 22, sensitive 2 vs 6, unsure 1 vs 1; p = .94.
b Restricted to the 53 participants who recorded a treatment duration. This exceeds the 52 reporting current treatment because one participant in the severe
group reported no current treatment but recorded a duration.

Milk consumption and acne severity

The milk estimates depend heavily on how acne severity is di-
vided. Under the prespecified split between grades 0–2 and
3–5, dairy milk consumption carried an odds ratio of 1.90
(95% CI 0.61–5.96). Modelling the full six-grade scale rather
than a binary outcome reduced this to 1.33 (0.52–3.41), and
moving the split to grades 0–3 versus 4–5 reduced it further
to 1.10 (0.37–3.24). The consumption of any type of milk
crossed the null value from the modification of the severity
classification, with the corresponding odds ratios declining
from 1.69 to 0.93 and then to 0.70. This pattern was con-
sistent across all three exposure measures, with the associa-
tions being strongest under the binary severity classification
and progressively attenuated as more information from the
six-grade severity scale was incorporated. This pattern sug-
gests that an association reflecting a genuine gradient in acne
severity would be expected to remain consistent when the full
severity scale is modelled, whereas an association driven pri-
marily by the choice of threshold may weaken or disappear
under alternative classifications. The proportional odds as-
sumption was not rejected for any exposure; however, the lim-
ited sample size substantially reduced the power of this test
to detect departures from the assumption and, therefore, pro-
vided limited evidence for its validity. Although the limited
sample size reduces the power of this test, the two threshold-
specific estimates for dairy milk differ more than expected un-
der a common-odds model. These findings also highlight a
broader methodological consideration, as the apparent associ-
ation between milk consumption and acne severity in a sample
of this size appears to be sensitive to how severity is catego-

rized, an analytical decision that may substantially affect the
estimated association.

Yogurt consumption and acne severity

The yogurt comparison produced the largest contrast in the
study, at 17.7 percentage points, illustrating the weak points
of using a cross-sectional design for interpretation. Patients
may have altered their yogurt consumption in response to
their acne before participating in the study, which could pro-
duce precisely the distribution observed, with 30 of 36 non-
consumers graded as severe compared with 21 of 32 con-
sumers. Thus, an apparent association between yogurt con-
sumption and acne severity could reflect either an effect of
fermented dairy or dietary changes made by individuals in re-
sponse to their acne, and the cross-sectional data cannot dis-
tinguish between these explanations. This limitation warrants
particular attention rather than being dismissed as a general
methodological consideration, as it has implications that ex-
tend well beyond the present study. Cross-sectional investiga-
tions of diet and acne conducted in treatment-seeking popu-
lations are similarly vulnerable to reverse causation6,8, which
is particularly relevant given that the majority of the obser-
vational evidence is cross-sectional or case–control8,22; the
few longitudinal and genetically instrumented analyses that
avoid this vulnerability have not reproduced the association27.
Moreover, the observed association was attenuated under al-
ternative analytical approaches, decreasing to 0.58 (95% CI
0.24–1.40) when the full ordinal severity scale was modelled
and to 0.71 (95% CI 0.26–1.95) under the alternative thresh-
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Table 2 Association between dairy exposure and acne severity across four analytic approaches

Any milk (N = 69) Dairy milk (N = 69)a Yogurt (N = 68)b

Consumers with severe acne, n/N (%) 44/57 (77.2) 38/48 (79.2) 21/32 (65.6)
Non-consumers with severe acne, n/N
(%)

8/12 (66.7) 14/21 (66.7) 30/36 (83.3)

Unadjusted OR (95% CI) 1.69 (0.44–6.53), p = .47 1.90 (0.61–5.96), p = .36 0.38 (0.12–1.19), p = .10
Age- and sex-adjusted OR (95% CI)c 1.65 (0.42–5.86), p = .46 not fitted — 0.42 (0.13–1.25), p = .12
Ordinal OR, full six-grade TGEA (95%
CI)d

0.93 (0.29–2.91), p = .89 1.33 (0.52–3.41), p = .56 0.58 (0.24–1.40), p = .23

OR under alternative cut-point, grades
0–3 vs 4–5 (95% CI)

0.70 (0.20–2.50), p = .74 1.10 (0.37–3.24), p =
1.00

0.71 (0.26–1.95), p = .61

All odds ratios are for the more severe outcome category with non-consumers as reference; unadjusted and alternative-cut-point p-values are two-sided Fisher’s
exact tests. Rows 1–2 give the cell counts from which the unadjusted odds ratios are computed; rows 3–6 apply different analytic treatments to the same
participants and are not independent findings.
a Participants who reported only plant-based beverages were classified as non-consumers of dairy milk.
b Yogurt status was missing for one participant; denominator 68 (17 non-severe, 51 severe).
c Firth penalized logistic regression, profile-likelihood confidence intervals, adjusted for age and sex; covariates restricted to two by design given 17 events in the
smaller outcome group. Neither covariate was significant in either model.
d Proportional odds of a higher grade on the full six-point TGEA, unadjusted; test of parallel lines p = .38, .48 and .30 respectively.

old, consistent with the pattern observed for the milk esti-
mates. Further observation showed an opposing association
from milk and yogurt within the 69 participants, complicat-
ing the mechanistic interpretation as both are hypothesized to
influence acne through pathways involving milk protein frac-
tions, insulin and IGF-113,16.

Dairy exposure as a measurement problem

The most reliable finding of this study concerns how dietary
exposure was captured. Fifty-seven participants reported con-
suming milk and collectively identified 95 products, while 32
yogurt consumers reported 47 products. Notably, 29 of the 57
milk consumers selected a questionnaire category whose la-
bel permits both an “unflavored” and a “standard fat content”
interpretation, with each overlapping with other available re-
sponse options. Consequently, the variable recorded as “milk
consumption” encompasses a wide range of products, includ-
ing whole and skim milk, high-protein formulations, sweet-
ened ready-to-drink beverages, and plant-based alternatives,
which can differ substantially in both protein composition and
added sugar, making it difficult to determine which specific
characteristics of milk consumption may be associated with
acne. This classification issue is important because it can
substantially affect the study results. Plant-based beverages
do not contain milk proteins involved in the pathway under
investigation; however, some may produce higher glycemic
responses than cow’s milk and therefore should not be con-
sidered metabolically negligible17,18,20,28. Nevertheless, 21 of
the 57 participants classified as milk consumers reported con-

suming plant-based beverages, and nine of these reported no
dairy milk of any kind. When those nine participants were
reclassified as non-consumers of dairy based solely on the bi-
ological composition of their reported beverages, the number
of dairy milk consumers fell from 57 to 48 and the odds ratio
increased from 1.69 to 1.90, an approximately 12% shift pro-
duced by moving nine participants. The result changed solely
because the definition of the exposure was modified without
any new recruitment of participants or change in measure-
ments. The product-specific analyses further highlight the im-
portance of distinguishing between different types of milk and
yogurt. None of the eight milk types or five yogurt types was
significantly associated with acne severity (all p ≥ .10 and p
≥ .44, respectively; Table 3). These categories were too small
to estimate type-specific associations: they contained between
1 and 29 consumers, and three of the eight milk categories
included no non-severe participants at all. Although these in-
dividual comparisons cannot establish meaningful association
due to the small scale of the study, the compositional differ-
ences between these products suggest that grouping different
beverages under a single “milk consumption” category may
obscure product-specific associations. Therefore, more par-
ticipants would be required to reliably assess product-specific
associations beyond the scale of this single-clinic pilot study.

Implications for existing literature

The study presents inconsistencies in the existing dairy–acne
literature. This variation is evident in the existing literature,
with Juhl et al. reporting an odds ratio of 1.36 for yogurt,
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Table 3 Consumption frequency, serving size and product type among consumers, by acne severity

Measure Category, n (% severe) pa

Milk frequency (n = 57) 1–3/month 6 (66.7); 1–2/week 25 (76.0); 3–6/week 5 (100.0); daily 21
(76.2)

.69

Milk volume per occasion (n = 56) < 100 mL 4 (100.0); 100–200 mL 24 (75.0); 200–300 mL 20 (70.0); >
300 mL 8 (87.5)

.83

Yogurt frequency (n = 29) 1–3/month 5 (80.0); 1–2/week 23 (60.9); daily 1 (100.0) .74
Yogurt quantity per occasion (n = 30) < 100 g 5 (80.0); 100–150 g 17 (70.6); 150–250 g 8 (37.5) .10
Milk product types (n = 57)b whole/full-fat 1 (100.0); high-protein 7 (85.7); plain/regular 29 (79.3);

reduced-fat 9 (100.0); skim 3 (100.0); flavoured 9 (77.8); ready-to-drink
sweetened 16 (87.5); plant-based 21 (76.2)

—

Yogurt product types (n = 32)b plain unsweetened 14 (64.3); sweetened/flavoured 11 (72.7); drink-
ing/probiotic 6 (66.7); Greek/strained 9 (77.8); fruit or dessert-style 7
(71.4)

—

Restricted to consumers of each product; denominators reflect item-level missing data. Entries indicate the number of consumers in each category, and, in
parentheses, the percentage of that category graded as severe. Yogurt sweetness preference did not differ by severity (unsweetened 11 [63.6], slightly sweet 16
[62.5], no preference 5 [80.0]; p = .76).
a Trend across ordered categories by linear-by-linear association; product-type rows by Fisher’s exact test (all p ≥ .10 for milk types, ≥ .44 for yogurt types).
b Multiple-response items. Participants could select more than one type; therefore, categories are not mutually exclusive, and selections exceed the number of
consumers (95 selections from 57 milk consumers; 47 from 32 yogurt consumers). Percentages are the proportion graded severe within each selected category.

whereas Aghasi et al. reported 0.90, placing their estimates on
opposite sides of the null despite examining the same broad
food category8,10. Pooled estimates for overall dairy con-
sumption are more modest, generally ranging from approxi-
mately 1.2 to 1.38,9 although comparisons between the high-
est and lowest levels of consumption have yielded substan-
tially larger estimates10. Confidence intervals across individ-
ual studies also frequently overlap, indicating that the mag-
nitude of these associations varies considerably across stud-
ies8,10. A possible explanation is that the products classified
as “yogurt” differ between study populations. If yogurt con-
sumption consists mainly of plain, unsweetened products in
one cohort but predominantly sweetened or dessert-style prod-
ucts in another, the studies may not actually be assessing the
same exposure22. The present study demonstrates this vari-
ation within a single population, as the 32 yogurt consumers
reported 14 plain unsweetened products, 11 sweetened or fla-
vored products, 6 drinking or probiotic products, 9 Greek or
strained products, and 7 fruit or dessert-style products, with
some participants reporting more than one category. Similar
variations are evident across regions, with Ismail et al. re-
porting a nearly fourfold increase in the odds of acne among
Malaysian young adults who consumed milk more than once
per week11. The statistical precision of the present study is
important when interpreting its null findings. As the study was
not large enough to reliably identify the relatively small effects
that some studies have reported, the absence of a statistically
significant association should therefore not be interpreted as
evidence that dairy consumption is unrelated to acne29, but

rather as a reflection of the study’s limited statistical power.
Notably, the contribution of the study demonstrates that the
definition of dairy exposure can alter the estimated associa-
tion, indicating that a larger study would not eliminate bias
arising from an inappropriate exposure definition.

Limitations

The sample size (N = 69) fell short of the planned target
(N = 100) within the available data-collection period, limit-
ing statistical power to detect modest associations. Recruit-
ment was confined to patients attending a single dermatology
clinic, with 52 of 69 participants (75.4%) classified as hav-
ing severe acne and 52 receiving acne treatment at the time
of assessment. Additionally, 17 participants were classified as
having non-severe acne, which limited the analysis to adjust-
ment for age and sex, while several product-category compar-
isons included only three to eight participants, reducing the
reliability of these estimates. The resulting high baseline pro-
portion of severe acne may have compressed the contrast be-
tween dairy consumers and non-consumers and contributed to
the absence of statistical significance. Beyond limitations to
generalizability, recruiting exclusively from patients attend-
ing an acne treatment clinic may introduce collider bias30. If
both dairy intake and acne severity influence the likelihood of
seeking clinical care, restricting the sample to clinic attendees
may induce or obscure an association between dairy consump-
tion and acne, even in the absence of a causal relationship.
This therefore represents a potential threat to internal validity,
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rather than solely a limitation to external validity30. Addition-
ally, reliance on self-reported dietary data introduces the pos-
sibility of recall bias and portion size inaccuracy. The cross-
sectional nature of the study creates additional plausibility in
reverse causality, as measurements of diet and acne were taken
simultaneously. Adjustment was possible only for age and
sex. While dietary glycemic load, skincare regimen, and psy-
chological stress were not measured, and variables that were
recorded, including diagnosed hormonal disorder, body mass
index and family history, could not be entered into the models
given the number of non-severe cases; limiting the ability to
isolate dairy’s independent contribution to acne severity. Fur-
thermore, the questionnaire developed for this study was not
adapted from a validated dietary instrument, was not piloted,
and defined no protein or added-sugar thresholds. In addi-
tion, the TGEA was developed and validated for patient self-
assessment but was applied here by a dermatologist, placing
its use outside the conditions under which it was validated24.

Significance and future directions

Acne severity in this study was assessed by a dermatologist
rather than self-reported by participants, reducing the risk of
outcome misclassification that may affect much of the exist-
ing dairy–acne literature. Dairy intake was also classified
according to the characteristics of the commercial products
consumed, providing a product-specific approach to classify-
ing milk and yogurt products, rather than relying solely on
fat content or broad product categories. Together, these ap-
proaches provide important methodological findings. Reclas-
sifying the nine participants who reported consuming plant-
based beverages alone as non-consumers of dairy changed the
milk odds ratio by approximately 12%, despite no changes
to the participants or measurements. This demonstrates that
the way dairy exposure is defined can meaningfully influence
the estimated association and provides a useful basis for de-
signing future studies with more precise exposure classifica-
tion. These findings are insufficient to support changes in
clinical practice, and patients should not alter their diet based
on a study with this sample size. However, this study pro-
vides useful guidance for improving the design of future re-
search. Collecting product-level dietary information alongside
dermatologist-assessed acne severity revealed several sources
of ambiguity in exposure measurement. Participants could re-
port multiple products without identifying a predominant one,
some questionnaire categories could be interpreted in more
than one way, and reported products were not directly linked
to their protein or added sugar content. These limitations can
be addressed in future studies by asking participants to iden-
tify their predominant product, recording the brand and serv-
ing size, obtaining nutritional composition directly from prod-
uct labels rather than relying on broad category names, and

specifying in advance how multiple or equally reported prod-
ucts will be classified. These findings have implications for
the sample size required for future research. Detecting as-
sociations of the magnitude observed here would require a
considerably larger sample than the present study was able
to recruit, with the milk comparison requiring a larger sam-
ple. However, more important than the overall size is the
composition of the sample. Non-consumers of milk were sub-
stantially less common than consumers in this clinic, and this
imbalance increased the total number of participants needed
for the milk comparison. Future studies should therefore re-
cruit non-consumers deliberately rather than relying solely on
increasing the overall sample size. However, a larger sam-
ple size alone would not address the study’s other limita-
tions. A more robust design would incorporate multicenter
and community-based recruitment, prospective follow-up to
establish temporal relationships, prespecified adjustment for
potential confounders such as glycemic load, psychological
stress, skincare regimen, and hormonal status, standardized
treatment washout with blinded severity assessment, and pre-
registration of the study protocol and analytical plan. Whether
the observed 17.7-percentage-point difference in severe acne
between yogurt consumers and non-consumers represents a
true association remains uncertain, although such a relation-
ship would have potential clinical relevance if it is confirmed.
Establishing this association was beyond the statistical capac-
ity of a study involving only 69 patients from a single clinic
in the present study. However, this study demonstrated that
clinician-assessed acne severity and product-level dietary in-
formation can be collected in a Thai clinical setting, while also
identifying specific limitations in the measurement of dietary
exposure. These findings provide practical guidelines for de-
signing a sufficiently powered future study and contribute to
a literature that has examined the dairy–acne relationship for
decades but continues to face substantial variations in how di-
etary exposure is defined and measured.

Conclusion

This pilot study did not demonstrate a statistically sup-
ported association between milk or yogurt consumption and
clinician-graded acne severity. Both estimates were compat-
ible with a substantial increase and a substantial decrease in
the odds of severe acne, and neither is precise enough to in-
form dietary decisions. Fifty-seven participants reporting milk
consumption described 95 different products between them,
and reclassifying the 9 who reported only plant-based bever-
ages moved the odds ratio from 1.69 to 1.90 without a sin-
gle new participant or measurement. The sensitivity of the
estimated association to how the exposure is defined raises
concerns about its reliability and provides a testable explana-
tion for the conflicting findings reported across pooled anal-
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yses of the same food category. Furthermore, recruitment
from a single dermatology clinic and the limited number of
non-severe cases constrain the generalizability and statistical
precision of these findings. Nevertheless, the study provides
a clear framework for future research through predominant-
product reporting, label-based assessment of nutritional com-
position, prospective follow-up, and deliberate oversampling
of non-consumers.
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