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ABSTRACT

Background: Occupational contact dermatitis (OCD) is prevalent among hairdressers due to
frequent exposure to chemicals like hair dyes and bleaching agents. Despite the risks, awareness
among hairdressers remains low, leading to underreporting and inadequate preventive measures.
Objective: This study evaluated hairdressers’ awareness of harmful hair dye ingredients, their
experiences with OCD, and the association with product usage patterns.

Methods: A cross-sectional study involving 100 hairdressers in Korea examined the relationship
between work experience, product usage, and OCD. Chi-square tests and multivariate regres-
sion identified significant correlations.

Results: Among the participants, 51% reported experiencing adverse skin reactions, with the
hands being the most commonly affected area. Longer work experience as a hairdresser was
significantly associated with the occurrence of adverse effects (p=0.046). Notably, shampoo
was identified as a suspected causative material significantly more often by the severe group
compared to the non-severe group (28.0% vs. 3.8%, p=0.04).

Conclusion: Chemical exposure and frequent wet work contribute to high rates of OCD among
hairdressers. Poor glove usage, especially during shampooing due to inconvenience, is a major
risk factor. Raising awareness, promoting proper glove use, and improving workplace safety
training are essential for reducing these skin conditions.

Keywords: Awareness; Contact dermatitis; Hair dye

epoxy resin, rubber accelerators, and para-phenylenediamine
(PPD), are known to cause OCD?.

Occupational contact dermatitis (OCD) is a frequent inflamma-
tory skin condition in the workplace. It primarily affects the hands
(80% of cases) and sometimes the face (10%)*. OCD can be cate-
gorized into allergic contact dermatitis (ACD) and irritant contact
dermatitis (ICD). ACD is characterized by a type IV hypersensitivity
reaction to allergens, while ICD is caused by the direct cytotoxic
effects of irritants on the skin barrier. Notably, over 3,700 sub-
stances, including ammonium persulfate, potassium dichromate,
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Hairdressers are at high risk due to frequent exposure to wet-
work conditions and allergens in products such as hair dyes,
bleaching agents, and other hair cosmetic ingredients*®, with
OCD on hands being a primary reason for leaving the profession’.
Recent studies show a high prevalence of OCD on hands among
hairdressers, with a lifetime prevalence of 38.2%, a 1-year prev-
alence 0f 20.3%, and a point prevalence of 7.7%?%°. Carge et al.!
found that 48.5% of Danish hairdressers had occupational ICD,
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while 49.3% experienced OACD. Moreover, PPD sensitization
rates were particularly high, with 21.3% of hairdressers in Korea
testing positive for PPD". In addition, studies in East Europe and
Italy have similarly reported PPD sensitization rates 0f19.7% and
20.4%, respectively'>®.

Despite these high prevalence rates, many hairdressers lack
awareness of the chemical risks they face. Misconceptions about
the causes of OCD on hands, such as ‘neutralizer poisoning,’
which reflects a misunderstanding of the effects of strong chem-
icals used in hair neutralizers often result in underreporting and
insufficient preventive measures™. This highlights the need for
greater education about occupational skin diseases, especially
regarding the risks associated with chemical exposure. Our study
aims to investigate hairdressers’ awareness of hair dye products
and their adverse effects, identifying groups at higher risk and
exploring the underlying causes of these conditions.

MATERIALS AND METHODS

Subjects

A cross-sectional study was conducted to evaluate the relationship
between work experience, including hair product usage, and OCD
among adult hairdressers in Seoul from June to August 2024. A
total of 100 hairdressers were recruited through face-to-face vis-
its to hair salons. The in-person survey method was chosen to
ensure accurate data collection and detailed responses, as opposed
to online surveys which might have limitations in capturing pre-
cise symptom descriptions and work patterns. All participants
approached agreed to the study, achieving a 100% response rate.
Ethical approval was obtained from the Institutional Review Board
of Ewha Womans University Mokdong Hospital (EUMC 2024-05-
007-001), and written informed consent was obtained from all
participants after explaining the study objectives and procedures.
Inclusion criteria required active employment as a hairdresser in
Seoul, while those who declined to participate were excluded from
the study.

Methods

The study utilized a structured 30-item questionnaire divided into
3 sections (Supplementary Data 1). The first section collected gen-
eral demographic information, including gender, age, medical
history, and work experience. The second section examined hair
dye usage patterns, focusing on preferred brands, product types,
PPD content, and allergy testing practices. The allergy testing
practices included in the questionnaire referred to self-reported
methods, such as patch testing conducted by medical profession-
als or informal tests performed independently by hairdressers. The
final section investigated adverse reactions, covering symptoms,
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affected sites, suspected causative agents (referred to as "sus-
pected materials"), hospitalization requirements, and treatments.
The questionnaire was developed through expert consultation,
focusing on key aspects of occupational dermatitis in hairdress-
ers. To ensure comprehensive data collection, participants could
select multiple responses for certain questions. All responses were
self-reported and collected anonymously.

Statistical analysis
Participants were categorized into 3 groups based on their symp-
toms: the prickling group (those with prickling and other symptoms
but without pruritus), the pruritus group (those with pruritus and
other symptoms but without prickling), and the combined group
(those experiencing both pruritus and prickling, with or without
other symptoms). This classification is based on literature which
notes that pruritus is predominantly associated with ACD, whereas
a prickling sensation is more commonly seen in ICD, reflecting dis-
tinct pathophysiological mechanisms®. Cases were classified as
severe if they presented with oozing, vesicles, or fissures.
Chi-square tests and multivariate regression analysis were per-
formed using IBM SPSS Statistics version 29.0.2.0 (IBM Corp.,
Armonk, NY, USA), with statistical significance set at p<0.05.
Multi-response frequency analysis was conducted for compre-
hensive evaluation.

RESULTS

Demographic characteristics and risk factors for
adverse effects in hairdressers

The study population predominantly consisted of female hair-
dressers (84%), with the majority in their 20s (42%) and 30s (28%)
(Table 1). Nearly half (48%) of the participants had more than 7
years of experience as a hairdresser. Regarding daily hair dyeing
practices, 73% performed 1-5 procedures per day, while 19% con-
ducted more than 5 procedures. Most hairdressers used multiple
hair dye products, with 87% using 3 or more types. The scalp,
frequently exposed through self-application of hair cosmetics,
accounted for 21% of reported adverse effects.

Statistical analysis revealed that 51% of participants reported
experiencing adverse effects from hair dye exposure. Among var-
ious demographic factors, only the number of years working as a
hairdresser showed a significant association with adverse effects
(p=0.046). Other factors, such as sex, age distribution, and medi-
cal history, showed no notable correlation. Neither the frequency
of daily hair dyeing services nor the number of dye brands used
showed a significant correlation with adverse effects.

Further logistic regression analysis confirmed that the number
of years working as a hairdresser was the only significant predictor
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Table 1. General characteristics and hair dye usage status (total number=100)

Table 3. Awareness of hair dye adverse effects (total number=100)

Characteristics Adverse-effect Non-adverse p-value Characteristics Adverse-effect Non-adverse p-value
group (n=51) effect group (n=49) group (n=51) effect group (n=49)
Sex 1.000 Awareness about harmful ingredients contained in hair dye 0.030
Male 8(15.7) 8(16.3) Very aware 2(3.9) 4(8.2)
Female 43 (84.3) 41 (83.7) Aware 13 (25.5) 16 (32.7)
Age (yr) 0.861 Neither aware nor unaware 27 (52.9) 11 (22.4)
20-29 20 (39.2) 29 (44.9) Unaware 7(13.7) 14 (28.6)
30-39 16 (31.4) 12 (24.5) Very unaware 2(3.9) 4(8.2)
40-49 11 (21.6) 9(18.4) Knowledge of PPD inclusion in current hair dye usage 0.944
>50 4(7.9) 6(12.3) Aware 5(9.8) 6(12.2)
Past history of disease including skin diseases 1.000 Unaware 46 (90.2) 43 (87.8)
Yes 6(11.8) 5(10.2) Necessity of allergy test before hair dyeing 0.140
No 45 (88.2) 44 (89.8) Test is needed and | 0 (0.0) 0(0.0)
No. of years working as a hairdresser 0.046 perform the test
<1 6(11.8) 10 (20.4) Test is needed and | 12 (23.5) 15 (30.6)
1-3 7 (13.7) 9 (18.4) sometimes perform the test
3-5 3(5.9) 8(16.3) Test is needed but | do not 39 (76.5) 30(61.2)
5-7 8 (15.7) 1(2.0) perf<?rm the test
7 97 (52.9) 91 (42.9) Test is not needed and | do 0(0.0) 1(2.0)
’ o . . not perform the test
Frequency of dyeing hair (times/d) 0.728
Others 0(0.0) 3(6.1)
<1 3(5.9) 5(10.2) — -
1-5 38 (74.5) 35 (71.4) Values are presented as number (%). Bold value indicates statistical significance.
’ ’ PPD: para-phenylenediamine.
>5 10 (19.6) 9(18.4)
No. of hair dyes currently using 0.322
; g Eg)s) g 2225 3 dyes was remarkably low across both groups, with approximately
3 1 (3'7_3) 29 (4 4:9) 90% of all participants unaware of its presence. Despite recog-
24 27 (52.9) 19 (38.8) nizing the importance of allergy testing, none of the participants

Values are presented as number (%). Bold value indicates statistical significance.

Table 2. Logistic regression analysis of predictors for adverse effect experience

Explanatory variables OR 95% ClI p-value
Sex 0.95 0.31-2.90 0.934
Age 0.63 0.38-1.06 0.081
Past history 0.69 0.18-2.64 0.580
No. of working years 1.55 1.07-2.24 0.021
Frequency of hair dyeing 0.98 0.51-1.90 0.943
No. of dye brand uses 1.51 0.82-2.78 0.180

Bold values indicate statistical significance.
OR: odds ratio, CI: confidence interval.

for experiencing adverse effects (odds ratio [OR], 1.55; 95%
confidence interval [CI], 1.07-2.24; p=0.021) (Table 2). Neither
demographic factors (sex, age), work-related variables (frequency
of hair dyeing, number of dye brands used), nor past medical his-
tory showed statistical significance in predicting adverse effects.

Awareness and safety practices regarding hair dye
hazards

Analysis of awareness levels revealed significant differences
between hairdressers who experienced adverse effects and those
who did not (p=0.030) (Table 3). In the adverse-effect group,
52.9% were “neither aware nor unaware” of harmful ingredients,
while 13.7% were “unaware.” In contrast, the non-adverse effect
group showed different distribution patterns, with 22.4% and
28.6%, respectively. Knowledge of the inclusion of PPD in hair
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consistently implemented this practice. Notably, 76.5% of those
who experienced adverse effects admitted to neglecting tests,
despite acknowledging their necessity.

Clinical manifestations and temporal patterns of
adverse effects

Among the 51 hairdressers reporting adverse effects, the primary
sites of involvement were the fingers (20%), hand dorsum (19%),
and scalp (21%) (Table 4). The most common symptoms were
pruritus (38%), prickling (34%), and redness (28%), while more
severe manifestations such as oozing (17%), vesicles/blisters (9%),
and fissures (8%) were less frequently observed. The principal
suspected causative agents were bleach (34%), hair dyes (26%),
and permanent solutions (15%).

Regarding the temporal pattern of adverse effects, most reac-
tions developed within one day of exposure (51%) or within 3 days
(31.4%). While the majority of cases (80.4%) resolved within one
month, a notable proportion (19.6%) experienced prolonged
symptoms lasting beyond one month. The clinical course was gen-
erally favorable, with 76.5% reporting symptom relief, although
5.9% experienced symptom aggravation.

Comparison of suspected materials associated with
symptom subgroups

Participants were categorized into 3 subgroups based on symp-
toms: prickling group, pruritus group, and the combined group
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(Table 5). Participants who reported prickling along with other
symptoms were classified into the prickling group (7 participants),

Table 4. Reported adverse effects of hair dye (total number=5T)

Characteristics No. (%)
Main sites of adverse effect”
Finger 20 (20.0)
Hand dorsum 19(19.0)
Palm 8(8.0)
Fingernail 3(3.0)
Others 20 (20.0)
No response 2 (2.0)
Additional sites of adverse effect”
Arm 6 (6.0)
Scalp 21 (21.0)
Face 4 (4.0)
Neck 2 (2.0)
Nowhere (only hand) 22 (22.0)
No response 2(2.0)
Signs and symptoms*
Pruritus 38(38.0)
Prickling 34 (34.0)
Redness 28 (28.0)
Dryness 17 (17.0)
Oozing 17 (17.0)
Vesicles, blisters 9(9.0)
Fissures 8(8.0)
Suspected causal substances of the adverse effect*
Bleach 34 (34.0)
Hair dye 26 (26.0)
Permanent solution 15 (15.0)
Shampoo 8(8.0)
Product including fragrances 3(3.0)
Interval between dye usage and adverse effect development
Within 1 day 26 (51.0)
Within 3 days 16 (31.4)
More than 1 wk 7 (13.7)
No response 2(3.9)
Duration of adverse effects (mo)
a 41 (80.4)
>1 10 (19.6)
Clinical course of adverse effects
Relieved 39 (76.5)
Continue 1(2.0)
Aggravated 3(5.9)
Do not know 7(13.7)
No response 1(2.0)

‘There are multiple responses for the indicated questions.

while those experiencing pruritus along with other reactions were
classified into the pruritus group (11 participants). The combined
group consisted of participants exhibiting both pruritus and prick-
ling with overlapping reactions (27 participants).

When comparing the prickling group with the non-prick-
ling group, a significant association with bleach as a suspected
material was observed. Specifically, 85.7% of the prickling group
identified bleach as a suspected material, compared to 30.1% in
the non-prickling group (p=0.01). In the comparison between the
pruritus group and the non-pruritus group, shampoo was more
frequently identified as a suspected material in the pruritus group
(36.4% vs. 4.5%, p<0.01).

The combined group showed the most pronounced differ-
ences when compared to participants without these symptoms.
Highly significant associations were observed with hair dye
(74.1% vs. 8.2%, p<0.001), bleach (81.5% vs. 16.4%, p<0.001),
and permanent solutions (33.3% vs. 8.2%, p=0.01) as suspected
materials. In contrast, shampoo and fragrances were not signifi-
cantly associated with the combined condition. Bleach, hair dye,
and permanent solutions were strongly associated with the com-
bined pruritus and prickling symptoms, while shampoo showed
a more specific association with pruritus-dominant cases.

Individual analysis of prickling group patients:
symptoms, suspected materials, and awareness

The 3 cases of prickling group patients share several commonal-
ities and important observations (Supplementary Table 1). All 3
patients were aware of harmful ingredients in hair dye, but none
were aware of the inclusion of PPD in the products they used. A
key observation is that none of the patients sought medical treat-
ment for their symptoms, which may indicate a lack of awareness
regarding the severity of their condition.

The first patient, a male in his 40s with over 7 years of experi-
ence, experienced prickling and redness on his hand dorsum and
scalp, linked to exposure to bleach and permanent solutions. The
second patient, a female in her 20s with less than a year of expe-
rience, developed prickling in her palm and arm from exposure
to fragrances. The third patient, a female in her 20s with one to 3
years of experience, reported a combination of prickling, redness,

Table 5. Comparison of symptom severity predictors across subgroups (total number=100)

Suspected material* Prickling group Pruritus group Combined group

Prickling ~ Non-prickling p-value Pruritus Non-pruritus  p-value Pruritus and Non-pruritusand ~ p-value

(n=7) (n=93) (n=11) (n=89) prickling (n=27) non-prickling (n=73)

Shampoo 0 (0.0) 8(8.6) 0.93 4(36.4) 4 (4.5) <0.01 4(14.8) 4 (5.5) 0.27
Hair dye 1(14.3) 25 (26.9) 0.78 4 (36.4) 22 (24.7) 0.64 20 (74.1) 6(8.2) 0.00
Bleach 6(85.7) 28 (30.1) 0.01 1(9.1) 33(37.1) 0.13 22 (81.5) 12 (16.4) 0.00
Permanent solution 2(28.6) 13 (14.0) 0.62 4 (36.4) 11 (12.4) 0.10 9(33.3) 6(8.2) 0.01
Fragrance 1(14.3) 2(2.2) 0.51 1(9.1) 2(2.2) 0.75 1(3.7) 2(2.7) 1.00
Values are presented as number (%). Bold values indicate statistical significance.
*There are multiple responses for the indicated questions.
https://anndermatol.org https://doi.org/10.5021/ad.25.019 165
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and oozing on her palm, fingers, and nails, linked to hair dye,
bleach, and permanent solutions.

Despite differing levels of experience, these cases underscore
the risks hairdressers face from exposure to a variety of chemicals,
which lead to similar dermatological symptoms. The fact that none
of the patients sought medical care suggests a potential underes-
timation of the severity of their condition, emphasizing the need
for greater awareness and preventive measures in the workplace.

Comparison of demographic and occupational
factors in subgroups

Severe cases were defined by the presence of symptoms such as
oozing, vesicles, or fissures, and these accounted for 25 out of 51
participants with adverse effects. A comparison between the severe
and non-severe groups showed no significant differences in demo-
graphic characteristics, number of years working as a hairdresser,
or the number of hair dye products identified as suspected mate-
rials (Table 6). Further analysis of symptom severity across the

Table 6. Comparison of symptom severity predictors in subgroups (total
number=51)

Characteristics Severe group  Non-severe group  p-value
(n=25) (n=26)

Sex 1.000
Male 4(16.0) 4(15.4)
Female 21 (84.0) 292 (84.6)

Age (yr) 0.808
20-29 11 (44.0) 9 (34.6)
30-39 8 (32.0) 8(30.8)
40-49 5 (20.0) 6(23.1)
>50 1(4.0) 3(11.5)

Past history of disease including skin diseases 0.627
Yes 4(16.0) 2(7.7)
No 21 (84.0) 24 (92.3)

No. of years working as a hairdresser 0.266
< 2 (8.0) 4(15.4)
1-3 4(16.0) 3(11.5)
3-5 3(12.0) 0 (0.0)
5-7 5 (20.0) 3(11.5)
>7 11 (44.0) 16 (61.5)

Frequency of dyeing hair (times/d) 0.140
< 2 (8.0) 1(3.8)
1-5 20 (80.0) 18 (69.2)
55 3(12.0) 7 (26.9)

No. of hair dyes currently using 0.392
1 0(0.0) 0(0.0)
o) 1 (4.0) 4(15.4)
3 10 (40.0) 9 (34.6)
24 14 (56.0) 13 (50.0)

Suspected material”
Shampoo 7 (28.0) 1(3.8) 0.040
Hair dye 14 (56.0) 12 (46.2) 0.670
Bleach 18(72.0) 16 (61.5) 0.190
Permanent solution 6 (24.0) 9 (34.6) 0.560
Fragrance 1(4.0) 2(7.7) 0.870

Values are presented as number (%). Bold values indicate statistical significance.
*There are multiple responses for the indicated questions.
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different symptom groups revealed that among the 25 participants
who reported severe symptoms (oozing, vesicles, or fissures), 16
(64%) belonged to the combined group, 6 (24%) to the pruritus
group, and 3 (12%) to the prickling group. This finding suggests
that the presence of both pruritus and prickling sensations may
be associated with more severe clinical manifestations, possibly
reflecting more complex inflammatory mechanisms or exposure
to multiple causative agents.

However, there was a notable difference in shampoo as a sus-
pected material, with the severe group identifying it significantly
more frequently than the non-severe group (28.0% vs. 3.8%,
p=0.04). For other materials, such as hair dye, bleach, permanent
solutions, and fragrance, no significant differences in identifica-
tion as suspected materials were observed between the 2 groups.
This indicates that although demographic and occupational fac-
tors did not significantly influence symptom severity, shampoo
emerged as a more frequently suspected material in the severe
group, suggesting its potential role as an aggravating factor.

Behaviors after experiencing adverse effects
Regarding behaviors after experiencing adverse effects, only 7.8% of
participants sought medical treatment (Supplementary Table 2).
The majority relied on no treatment (67.6%) or self-treatment
measures, such as topical ointments or oral medications (12.8%).
Among those with severe symptoms, 80% reported that their
symptoms resolved spontaneously, while 8% experienced wors-
ening symptoms. The non-severe group also showed a high rate of
spontaneous symptom resolution (76%), with fewer cases of wors-
ening symptoms. In terms of current adverse effect experience,
48% of individuals in the severe group and 44% in the non-severe
group reported experiencing symptoms occasionally. No partici-
pants in either group reported always experiencing adverse effects.
Despite the severity of symptoms, most participants did not
seek medical care, and behaviors, such as reducing exposure or
seeking treatment, were minimal. This points to a potential under-
estimation of the severity of their condition and highlights the need
for greater awareness and preventive measures in the workplace.

DISCUSSION

Hairdressers are frequently exposed to chemical agents like PPD,
ammonia, and bleaching agents, which contribute to both ICD
and ACD. Uter et al.? reported approximately 60% of hairdressers
experience contact dermatitis, with PPD being one of the most
common allergens. This aligns with our findings where 51% of
participants reported adverse effects such as pruritus, prickling,
redness, dryness, oozing, vesicles or blisters, and fissures, and
90% were unaware of PPD presence in hair dyes. However, OCD
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on hands is often under-reported as an occupational disease, with
only 20.7% of affected individuals notifying authorities, reflect-
ing our observation that only 7.8% of affected participants sought
medical treatment. Many hairdressers perceive OCD on hands as
an inevitable consequence of their work, leading to insufficient
reporting and a lack of appropriate intervention”. Therefore,
efforts to enhance awareness and reporting practices are crucial
in addressing this occupational health challenge.

Our findings demonstrate that 51% of hairdressers experience
adverse effects from occupational exposure to chemical agents,
with years of experience emerging as the primary risk factor (OR,
1.55; 95% CI, 1.07-2.24; p=0.021). The most common symptoms
included pruritus (38%), prickling (34%), and redness (28%),
primarily affecting fingers (20%), hand dorsum (19%), and scalp
(21%). While previous studies®® have shown that OCD often
develops during apprenticeship, our findings suggest that pro-
longed work experience may be associated with an increased risk
of adverse effects. This discrepancy may reflect cumulative expo-
sure over time, the healthy worker effect which means individuals
with severe early symptoms leaving the profession, or increased
exposure to aggressive chemicals through advanced procedures
among experienced hairdressers. Preventive measures should
therefore target hairdressers across all career stages.

Frequent wet work, such as shampooing and rinsing, was
strongly associated with adverse effects, particularly in the severe
symptom group where shampoo was significantly more frequently
identified as a suspected material (28.0% vs. 3.8%, p=0.04).
Although shampoo is a rinse-off product and generally has a short
contact time with the skin, its frequent use in wet work may lead to
cumulative disruption of the skin barrier, thereby contributing to
OCD on hands. Wet work compromises the skin barrier, increas-
ing susceptibility to irritation and allergic reactions®". While
100% of participants reported wearing gloves during hair dye-
ing procedures, detailed quantitative data on glove usage during
shampooing were not collected. Despite all participants report-
ing glove use during hair dyeing, many still experienced adverse
effects. Detailed quantitative data on glove usage during other
procedures such as shampooing were not collected, limiting com-
prehensive evaluation of glove effectiveness. Therefore, enhancing
compliance with glove usage and increasing awareness of proper
glove practices during all tasks, including shampooing, are critical
to preventing occupational skin diseases.

Our findings highlight a critical knowledge gap regard-
ing occupational skin risks among hairdressers. Although 69%
acknowledged the importance of patch testing, none consistently
implemented it. The low rate of medical treatment-seeking behav-
ior (7.8%) further indicates underestimation of symptom severity,
with most participants relying on self-care (12.8%) or no treatment
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(67.6%). Even among those with severe symptoms, the major-
ity reported spontaneous resolution, underscoring the need for
improved education about the severity and management of occu-
pational dermatitis.

This study has several limitations. First, as the research was
conducted exclusively in Seoul, generalizability to other regions
is limited. Second, the cross-sectional design restricts causal
inference. Third, reliance on self-reported data without clinical
assessments such as patch testing introduces potential recall bias
and limits the ability to definitively differentiate between ICD and
ACD. Fourth, the relatively small sample size (n=100) might limit
statistical power for detecting subtle associations. Lastly, we did
not collect data on participants’ history of metal allergies or other
potentially cross-reactive conditions, which might affect suscep-
tibility to sensitization from certain hair dye components. Future
studies should assess these factors to clarify predisposition to
occupational dermatitis.

To address these issues, we recommend a comprehensive
intervention strategy that includes regular occupational health
screenings, mobile-based educational programs leveraging
Korea’s high smartphone penetration, and periodic workplace
safety inspections focusing on chemical exposure. Targeted edu-
cational interventions for hairdressers with prolonged experience
are especially crucial due to cumulative exposure risks. Addi-
tionally, standardized protocols for patch testing and medical
consultations should be established. Future research should eval-
uate the long-term impact of chemical exposure and effectiveness
of these preventive strategies through longitudinal studies incor-
porating larger sample sizes and objective clinical assessments.
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