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Abstract

Background: Acne is a common inflammatory dermatosis with well-documented epidemi-
ology in urban populations; however, data from rural sub-Saharan African settings remain
limited. Objective: To characterize the demographic profile, clinical subtypes, severity spec-
trum, complications, and comorbidities of acne among patients attending a rural tertiary
dermatology centre in the Eastern Cape, South Africa. Methods: A quantitative, retrospec-
tive cross-sectional study was conducted using census sampling of dermatologist-confirmed
acne cases diagnosed between 2022 and 2025. Demographic and clinical variables were
extracted from medical records and analysed using descriptive and inferential statistics
(p < 0.05). Results: A total of 166 patients were included, all of African ethnicity. Females
predominated (89.2%), yielding a female-to-male ratio of 8.2:1. Adult-onset acne was most
common (85.5%), with a median onset age of 26 years. Acne vulgaris represented the
predominant subtype (83.1%). Papules and comedones were the most frequent lesions, and
facial involvement was nearly universal (94.8%). Moderate disease (Grade 2) was most
prevalent. Post-acne complications were highly frequent (92.8%), with post-inflammatory
hyperpigmentation being the most frequent of these (87.0%). Comorbidities were observed
in 52.4% of patients, most commonly eczema and pigmentary disorders. Conclusions:
Acne in this rural cohort demonstrated a predominance of adult-onset disease, marked
female susceptibility, moderate severity, and a high burden of pigmentary sequelae. These
findings highlight the need for context-specific diagnostic and management strategies in
underserved rural populations.

Keywords: comorbidities; acne vulgaris; adult-onset acne; post-inflammatory; hyperpigmentation

1. Introduction

Acne is a chronic inflammatory disorder of the pilosebaceous unit characterized by poly-
morphic lesions, including comedones, papules, pustules, nodules, and scarring [1-4]. Its
pathogenesis is classically explained by four interrelated mechanisms: sebaceous hypersecretion,
follicular hyperkeratinisation, microbial proliferation, and inflammation [5-8]. These biological
processes are influenced by systemic, endocrine, and environmental factors [9,10]. Clinically,
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acne encompasses multiple phenotypes and variants, including acne vulgaris, acne excoriée
(picker’s acne), acne conglobata, acne fulminans, infantile acne, occupational acne, chloracne,
and drug-induced acne, reflecting its heterogeneous clinical presentation in dermatological
practice [11-13]. Acne vulgaris exhibits a range of clinical presentations, from comedonal acne
with open and closed comedones to inflammatory papulopustular acne and more severe nodu-
locystic forms, often accompanied by post-inflammatory hyperpigmentation, particularly in
darker skin phototypes [14].

Variations in acne patterns have been linked to determinants such as sex, age, skin
phototype, diet, socioeconomic status, and healthcare accessibility. Additionally, comorbid
conditions, including polycystic ovary syndrome (PCOS), obesity, and endocrine disorders,
have been associated with persistent or severe disease [15-17]. The face is most frequently
affected; involvement of the trunk and other anatomical sites is well-documented [18,19].
Acne represents the most prevalent follicular dermatosis globally; with an increasing
incidence reported across diverse populations [20]. Current estimates indicate a global
prevalence of approximately 9.4%, with notable geographic and clinical variability [21,22].
In urban South African populations, acnes affect individuals irrespective of age, sex, or
ethnic background [23].

Despite the absence of oncogenic risk, acne imposes a substantial psychosocial burden.
The condition is strongly associated with impaired quality of life, diminished self-esteem,
and psychological distress with recent cohort and population-based studies documenting
lower emotional well-being and resilience among those with acne compared to peers with-
out the condition. Furthermore, acne frequently results in long-term cutaneous sequelae,
particularly scarring and post-inflammatory hyperpigmentation, which are themselves
linked to worsening psychosocial outcomes [24-26].

Understanding acne within rural populations is therefore essential for developing
context-specific preventive and therapeutic strategies.

Although acne is widely encountered in dermatological practice, data from rural
settings remain limited. This gap is especially relevant in low and middle-income regions,
where healthcare access, environmental exposures, and socioeconomic factors may sig-
nificantly influence disease presentation. This study therefore aimed to comprehensively
characterize the demographic profile, clinical subtypes and comorbidities of acne among
patients attending a rural tertiary dermatology outpatient department in the Eastern Cape
province of South Africa.

2. Materials and Methods
2.1. Study Design

This study employed a quantitative, retrospective, descriptive cross-sectional design.
Dermatology consultation records of patients diagnosed with acne between 2022 and 2025
were systematically reviewed.

2.2. Study Setting

The study was conducted at the Dermatology Outpatient Department of a rural tertiary
referral hospital in the Eastern Cape, South Africa. The facility serves a predominantly
rural population and functions as the primary government-funded dermatologic referral
centre within the district.

2.3. Study Population

The study population comprised all patient records documenting a dermatologist-
confirmed diagnosis of acne during the study period.
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2.4. Sampling Strategy

A census sampling approach was adopted. All eligible medical records meeting the
predefined criteria were included, yielding a final sample of 166 patients.

2.5. Eligibility Criteria
Inclusion Criteria and Exclusion Criteria
Dermatologist-confirmed clinical diagnosis of acne, complete and legible documentation
of key variables, consultation within the study timeframe, No restrictions on age or sex.
Diagnoses of acne-mimicking dermatoses (e.g., rosacea, folliculitis), Missing essential
demographic or clinical data, Recent systemic anti-acne therapy (<3 months), Patients
initially diagnosed outside the province.

2.6. Data Collection Procedure

Following approval from the relevant institutional review board and ethics committee,
medical records were systematically retrieved and reviewed. Data was extracted using
a standardized, study-specific abstraction tool. All records were de-identified prior to
analysis and assigned unique study codes to ensure confidentiality. Records with missing
essential variables, including age, sex, and lesion classification, were excluded according to
the predefined exclusion criteria to minimize incomplete data bias. Data extraction was
conducted by the principal researcher in collaboration with a trained research assistant
using a structured data extraction checklist. To enhance accuracy and consistency, extracted
data were cross-checked during entry, and a double-entry verification process was used
during database management to minimize transcription and coding errors.

Variables Assessed include Demographic Variables, Age at onset, Sex, Weight, Eth-
nicity, Residence, Referral source, Year/month of diagnosis, while the clinical variables
include Acne subtype, Lesion morphology, Anatomical distribution, Acne severity, re-
currence status, and documented complications. Different comorbidities, dermatologic
conditions assessed are systemic diseases, metabolic, and infectious disorders. Recurrence
status was defined as repeated relapse of acne lesions after initial improvement or treat-
ment during the follow-up period [27]. Adult-onset (late-onset) acne is defined as the
first appearance of acne lesions after age 25, distinguishing it from persistent acne, which
begins in adolescence (13-19 years) and continues into young adulthood (20-24 years) [28].
Comorbidities were defined as co-existing medical conditions present before, during, or
after acne diagnosis [29,30]. Acne severity grading was based on the Investigator Global
assessment (IGA) scale, as documented by the consulting dermatologist. The Investigator
Global Assessment (IGA) scale is a widely used global grading tool in clinical practice
and research, approved by the United States Food and Drug Administration (FDA) in
2005 [31]. The IGA is a 5-point scale ranging from Grade 0 (clear skin) to Grade 4 (severe
acne with numerous lesions and nodules). Intermediate grades include Grade 1 (almost
clear), Grade 2 (mild), and Grade 3 (moderate), defined based on the number and type
of lesions, including comedones, papules, pustules, and nodules [31]. The scale relies on
overall clinical assessment by a trained healthcare professional, making it practical for
routine use; however, it may be subject to interobserver variability [31]. Acne severity was
assessed by dermatologist using the Investigator Global Assessment Acne severity was
graded using the IGA 5-point scale (Grades 0—4), is tabulated below (Table 1).
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Table 1. Grading criteria for acne severity using the Investigator Global Assessment scale.

Grade Clinical Description
0 Clear skin with no inflammatory or non-inflammatory lesions
1 Almost clear; rare non-inflammatory lesions with more than one small inflammatory lesion
5 Mild severity; greater than grade 1; some non-inflammatory lesions with few inflammatory lesions
(papules/pustules), no nodules
3 Moderate severity; greater than grade 2; non-inflammatory lesions and inflammatory lesions, with up to one
small nodule
4 Severe; greater than grade 3; many inflammatory and non-inflammatory lesions with few nodular lesions

Source: [31].

2.7. Data Management

Extracted data were entered into a structured electronic database with double-entry
verification. All identifying patient information was removed to ensure confidentiality.

e  Statistical Analysis

Statistical analyses were performed using SPSS version 30 (IBM Corp., Armonk, NY,
USA,10504). Continuous variables are presented as medians with interquartile ranges
(IQR), and categorical variables as frequencies, proportions, and 95% confidence intervals
(CIs). Group comparisons and associations were assessed using the Mann-Whitney U test
for continuous variables and the Chi-square or Fisher’s exact test for categorical variables,
as appropriate. All tests were two-tailed, with statistical significance set at p < 0.05, and
exact p-values were reported for all comparisons. Multivariable logistic regression was not
performed as only one variable was statistically significant in the univariable analysis.

e  FEthical Considerations

Ethical approval was obtained from the relevant institutional ethics committee. Given
the retrospective design, a waiver of informed consent was granted. Data confidentiality
and anonymization protocols were strictly maintained throughout the study.

3. Results

Table 2 presents the demographic profile of the 166 participants included in the study.
All 166 participants were of African ethnicity, reflecting the demographic composition of
the rural population served by the hospital. The cohort was overwhelmingly female, with
women accounting for 89.2% (n = 148) and men 10.8% (n = 18), resulting in a female-to-
male ratio of 8.2:1. Acne onset occurred predominantly in adulthood, with a median age
of 26 years (IQR: 21-32) and a broad age range from 11 to 55 years. The median body
weight of participants was 70 kg (IQR: 60-84), also demonstrating substantial variability
(20-141 kg). Diagnoses were recorded throughout the year, with April contributing the
highest proportion of cases. Seasonally, presentations appeared to peak during autumn;
however, no statistically significant variation was observed across seasons (x> = 5.904,
df =3, p = 0.116). Similarly, although slightly more cases were observed under cold than
under hot conditions, the difference was not statistically significant (x> = 1.952, df = 1,
p = 0.162). Clinics represented the most common specified referral source, followed by hos-
pitals, while a notable proportion of participants were self-referred. Geographically, most
participants resided in Mthatha, and the majority originated from King Sabata Dalindyebo
Municipality within the OR Tambo District.
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Table 2. Demographic characteristics of 166 patients with acne who attended a rural tertiary hospital

from 2022 to 2025.
Variables Category n (%; 95% CI) N = 166
Ethnicity African 166 (100.0)
Sex Female 148 (89.2; 83.8-93.2)
Male 18 (10.8; 6.8-16.2)

Age at onset (years)
Weight (kg)
Month of diagnosis

Season

Climate

Referring facility

Town of residence

Local municipality

Median (IQR) | Min—-Max
Median (IQR) | Min—-Max
April
October
May
February
August
June
July
December
November
September
January
March
Autumn
Spring
Winter
Summer
Cold
Hot
Clinic
Hospital
In-facility
Private practice
Community Health Centre
Outreach
Self
Not stated
Mthatha
Libode
Lusikisiki
Mganduli
Nggeleni
Port St Johns
Qumbu
Mount Frere
Butterworth
Flagstaff
Idutywa
Qunu
Willowvale
Mount Ayliff
Matatiele
Bizana
Tsolo
Maclear
Not recorded
King Sabata Dalindyebo
Nyandeni
Ingquza Hill

26 (21-32) | 11-55

70 (60-84) | 20-141

30 (18.1; 12.8-24.4)
19 (11.4; 7.3-16.9)

18 (10.8; 6.8-16.2)

17 (10.2; 6.3-15.5)
13 (7.8; 4.5-12.7)
13 (7.8; 4.5-12.7)
11 (6.6; 3.6-11.2)
11 (6.6; 3.6-11.2)
10 (6.0; 3.1-10.4)

9 (5.4;2.7-9.7)

8 (4.8;2.3-8.9)

7 (4.2;1.9-8.1)
55 (33.1; 26.3-40.5)
38 (22.9; 17.0-29.7)
37 (22.3;16.5-29.1)
36 (21.7; 15.9-28.4)
92 (55.4; 47.8-62.8)
74 (44.6; 37.2-52.2)
35 (21.1; 15.4-27.8)
20 (12.0; 7.8-17.6)

13 (7.8; 4.5-12.7)
10 (6.0; 3.1-10.4)

3 (1.8;0.5-4.7)

2(1.2;0.3-3.8)
30 (18.1; 12.8-24.4)
53 (31.9; 25.2-39.3)

102 (61.4; 53.9-68.6)
17 (10.2; 6.3-15.5)

8 (4.8;2.3-8.9)

8 (4.8;2.3-8.9)

5 (3.0; 1.2-6.5)

3(1.8;0.5-4.7)

3(1.8;0.5-4.7)
3(1.8;0.5-4.7)

2 (1.2;0.3-3.8)

2(1.2;0.3-3.8)

2 (1.2;0.3-3.8)

2 (1.2;0.3-3.8)

2 (1.2;0.3-3.8)

1(0.6; 0.1-2.8)

1(0.6; 0.1-2.8)

1(0.6;0.1-2.8)

1(0.6;0.1-2.8)

1(0.6; 0.1-2.8)

2 (1.2;0.3-3.8)
112 (67.5; 60.1-74.2)
22 (13.3; 8.7-19.0)
10 (6.0; 3.1-10.4)
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Table 2. Cont.
Variables Category n (%; 95% CI) N = 166

Mbhashe 4 (2.4;0.8-5.6)

Mhlontlo 4 (2.4;0.8-5.6)

Umzimvubu 4 (2.4;0.8-5.6)

Port St Johns 3(1.8;,0.54.7)

Mnquma 2(1.2;0.3-3.8)

Elundini 1(0.6; 0.1-2.8)

Matatiele 1(0.6; 0.1-2.8)

Winnie
Madikizela-Mandela 1(0.6;0.1-28)
Unknown 2(1.2;0.3-3.8)
District municipality OR Tambo 151 (91.0; 85.9-94.6)

Amathole 6 (3.6; 1.5-7.3)

Alfred Nzo 6 (3.6; 1.5-7.3)

Joe Gqgabi 1(0.6; 0.1-2.8)

Unknown 2(1.2;0.3-3.8)

The boxplot illustrates the significant differences in age at onset of acne in males and
females. Males predominantly presented at late adolescence and early adulthood [median
=19.5 (IQR = 16-30) years], while females extended into the late twenties and early thirties
[median = 26 (IQR 21-32) years, p = 0.030]. This statistically significant difference suggests
potential demographic patterns of acne onset in different sexes (Figure 1).

Age (years) by Sex

Male Female

60

50
1

p=0.030

40

Age (years)

30
1

20

o
=

Median: Males = 19.5 (IQR 16-30) years; Females = 26 (IQR 21-32) years

Figure 1. Distribution of age by sex among study participants.

Table 3 indicates that acne in this cohort was predominantly adult onset (56.0%), with
slightly more than half of participants experiencing frequent recurrence (53.0%). Mod-
erate disease severity was most common, with Grade 2 acne accounting for the largest
proportion (45.2%), followed by Grade 1, while severe forms (Grades 3 and 4) were less
frequent. Clinically, papules and comedones were the dominant lesion types, and acne
was overwhelmingly facial in distribution (94.8%), with limited truncal or multiple-site
involvement. Acne vulgaris emerged as the most prevalent subtype, with smaller pro-
portions of nodulocystic, steroid-induced, and excoriated acne. Post-acne complications
were highly prevalent (92.8%), primarily driven by post-inflammatory hyperpigmentation,
while scarring particularly atrophic and keloidal occurred less frequently.
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Table 3. Distribution of clinical patterns and classification of acne subtypes in a rural tertiary hospital

setting.
Variables n (%; 95% CI) N = 166
Age of Onset
Childhood (<12 years) 4(2.4;0.8-5.6)

Adolescence (12-19 years)
Young adult (20-24 years)
Adult-onset (>25 years)
Frequent recurrence

31 (18.7; 13.3-25.1)
38 (22.9; 17.0-29.7)
93 (56.0; 48.4-63.4)

Yes 88 (53.0; 45.4-60.5)
No 78 (47.0; 39.5-54.6)
Acne Grading
Grade 1 56 (33.7; 26.9-41.2)
Grade 2 75 (45.2; 37.7-52.8)
Grade 3 10 (6.0; 3.1-10.4)
Grade 4 25 (15.1; 10.2-21.1)
Primary lesion
Papules 158 (95.2; 91.1-97.7)
Comedones 132 (79.5; 72.9-85.1)
Pustules 81 (48.8; 41.3-56.4)
Nodules 30 (18.1; 12.8-24.4)
Lesion distribution
Face 147 (94.8; 90.5-97.5)
Truncal 26 (16.8; 11.5-23.2)
Multiple Areas 18 (11.6; 7.3-17.4)
Unspecified 11 (6.6; 3.6-11.2)
Acne subtype

Acne vulgaris
Nodulocystic acne
Steroid-induced acne
Acne excoriée
Complications present
Yes
No

138 (83.1; 76.9-88.2)
24 (14.5; 9.7-20.4)
18 (10.8; 6.8-16.2)

7 (4.2;1.9-8.1)

154 (92.8; 88.1-96.0)
12 (7.2; 4.0-11.9)

Named complications, n = 154
Post-inflammatory hyperpigmentation 134 (87.0; 81.0-91.6)
Atrophic scarring 38 (24.7; 18.4-31.9)
Keloidal scarring 5(3.2; 1.2-7.0)

Table 4 reveals the comorbidities and the prevalence of acne among the participants,
while less frequently occurring comorbidities are summarized in Supplementary Table S1.
Among participants with comorbidities (52.4%, n = 87), eczema was the most prevalent
associated condition (49.4%), followed by melasma (11.5%), HIV infection (6.9%), and tinea
versicolor (5.7%). All other comorbidities occurred at low frequencies (<3.4% each) and
represented a heterogeneous mix of dermatologic, infectious, inflammatory, metabolic,
and systemic disorders. Overall, the comorbidity profile was dominated by inflammatory
and pigmentary skin conditions, with sporadic systemic diseases, highlighting the clinical
complexity of acne patients managed in this rural tertiary setting.

There was a strong statistically significant association between melasma and acne
severity (p < 0.001). A higher proportion of patients with melasma had Grade 1 (60.0%) and
Grade 3 (30.0%) acne. All other variables showed no statistically significant associations
with acne severity (Table 5).
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Table 4. Comorbidities and respective prevalence among 87 acne patients.
Named Co-Morbidities n (%; 95% CI) N = 87
Eczema 43 (49.4; 39.1-59.8)
Melasma 10 (11.5; 6.1-19.4)
HIV infection 6 (6.9;2.9-13.7)
Tinea versicolor 5(5.7;2.2-12.1)
Chronic urticaria 3(3.4;,1.0-8.9)
Lichen planopilaris 3(3.4;1.0-8.9)
Contact Dermatitis 3(34;1.0-8.9)
Folliculitis barbae 3(3.4;,1.0-8.9)
Alopecia Areata 2(2.3;05-7.2)
Acanthosis nigricans 2(2.3;0.5-7.2)
Onychomycosis 2(2.3;0.5-7.2)
Photosensitive dermatitis 2(2.3;0.5-7.2)
Conjunctivitis 2(2.3;0.5-7.2)
Steatocystoma multiplex 2(2.3;0.5-7.2)
Vitiligo 2(2.3;0.5-7.2)
Pityriasis versicolor 2(2.3;0.5-7.2)
Table 5. Distribution of acne severity across demographic and clinical variables.
Acne Severity
Variable Categories  Grade1n (%), Grade2n(%), Grade3n (%), Grade4n (%), p-Value
N = 56 N =75 N=10 N =25
Sex Male 6 (33.3) 7 (38.9) 1(5.6) 4(22.2) 0.816 *
Female 50 (33.8) 68 (45.9) 9 (6.1) 21 (14.2)
Childhood 1(25.0) 3 (75.0) 0 (0.0) 0(0.0) 0.165*
Age of Onset Adolescence 6 (19.4) 16 (51.6) 2 (6.5) 7 (22.6)
Young adult 14 (36.8) 21 (55.3) 0(0.0) 3(7.9)
Adult-onset 35 (37.6) 35 (37.6) 8 (8.6) 15 (16.1)
Autumn 23 (41.8) 23 (41.8) 3 (5.5) 6 (10.9) 0.813 *
Season Winter 8 (21.6) 20 (54.1) 3(8.1) 6 (16.2)
Spring 12 (31.6) 17 (44.7) 2(5.3) 7 (18.4)
Summer 13 (36.1) 15 (41.7) 2 (5.6) 6 (16.7)
Climate Hot 25 (33.8) 32 (43.2) 4 (5.4) 13 (17.6) 0.875 *
Cold 31(337) 43 (46.7) 6 (6.5) 12 (13.0)
Frequent Yes 28 (31.8) 39 (44.3) 4 (4.5) 17 (19.3) 0.371 *
Recurrence No 28 (35.9) 36 (46.2) 6(7.7) 8 (10.3)
o Yes 31 (35.6) 40 (46.0) 4(4.6) 12 (13.8) 0.799 *
Co-morbidities No 25 (31.6) 35 (44.3) 6 (7.6) 13 (16.5)
Yes 13 (30.2 24 (55.8 1(2.3 5(11.6 0.322*
Eczema, n = 87 No 18 E40.9; 16 E36.4; 3 56.8; 7 E15.9§
Retroviral Yes 4 (66.7) 1(16.7) 0 (0.0) 1(16.7) 0.319 %
Disease, n = 87 No 27 (33.3) 39 (48.1) 4 (4.9) 11 (13.6)
Yes 6 (60.0 0(0.0 3(30.0 1(10.0 <0.001 *
Melasma, n = 87 No 25((32.5)) 40 251.;) 1((1.3)) 11((14.3))

* Fisher’s exact test with Monte Carlo correction.

4. Discussion

This study provides contemporary insight into the clinical and epidemiological char-

acteristics of acne in a rural sub-Saharan African population, addressing a persistent gap in

dermatologic literature. Acne has traditionally been conceptualized as a disorder of adoles-

cence; the marked predominance of adult-onset disease observed in this cohort aligns with

emerging global evidence suggesting a shifting epidemiological profile [32]. Recent studies

have documented increasing rates of adult acne, particularly among women, which may

be associated with hormonal influences, lifestyle factors, psychosocial stress, and delayed
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healthcare engagement [33-36]. The pronounced female predominance and significantly
later median age of onset among women reinforce findings from contemporary interna-
tional studies describing adult female acne as a distinct clinical entity [33,37,38]. Previous
studies have reported elevated androgen levels in many women presenting with acne,
while persistent or late-onset acne is increasingly recognized as a potential clinical marker
of underlying endocrine dysfunction, particularly hyperandrogenism and PCOS. The sig-
nificantly older age of onset observed among females in this cohort may therefore reflect
an underlying hormonal contribution to disease persistence or severity [39]. Despite this
plausible association, endocrine evaluation was not routinely performed or documented in
the reviewed records, limiting the ability of this study to assess the prevalence of PCOS,
hyperandrogenism, insulin resistance, or related metabolic abnormalities among partici-
pants. Hormonal fluctuations, cosmetic exposures, and socio-behavioural determinants
have been implicated, although these mechanisms remain incompletely understood in
African populations [40,41]. Importantly, healthcare-seeking behaviours and gender-related
perceptions of skin disease may also contribute to the observed sex distribution [42,43].
Considering the exclusion of dermatological mimickers of acne vulgaris, such as rosacea
and folliculitis [9], acne vulgaris remained the predominant subtype in this cohort. This
finding is consistent with modern epidemiological data, which identify it as the most
prevalent form of acne across populations and age groups globally [43]. However, the high
prevalence of post-acne complications, particularly post-inflammatory hyperpigmentation,
warrants emphasis. Post-inflammatory hyperpigmentation (PIH) constitutes a major source
of morbidity in individuals with darker skin phototypes and is increasingly regarded as
a primary therapeutic target rather than a secondary outcome [44—46]. Contemporary
literature highlights that inflammatory pathways, delayed treatment initiation, and inap-
propriate or irritant therapies may exacerbate pigmentary sequelae [47,48]. The burden of
PIH observed in this rural cohort underscores the necessity for early anti-inflammatory
intervention and pigment-conscious therapeutic strategies. Moderate acne severity pre-
dominated, a finding consistent with recent population-based studies [49,50]. Nevertheless,
the substantial recurrence rate observed reflects the chronic, relapsing nature of acne.
Treatment non-adherence, interrupted care, and limited access to dermatologic services
are well-recognized contributors to recurrence, particularly in resource-constrained set-
tings [51]. Rural healthcare disparities, including specialist shortages and delayed referrals,
likely amplify these challenges [52,53].

The comorbidity profile observed in this study, dominated by inflammatory and
pigmentary dermatoses, is clinically significant. Recent investigations have emphasized
that acne frequently coexists with other dermatologic and systemic conditions, potentially
complicating management and influencing therapeutic tolerability [54,55]. The frequent
coexistence of eczema and pigmentary disorders may reflect shared inflammatory mecha-
nisms, barrier dysfunction, or underlying genetic predispositions [56,57]. Furthermore, the
identification of systemic comorbidities, albeit at low frequencies, highlights the importance
of holistic patient assessment.

Several contextual factors may account for the distinctive patterns observed. Rural
populations often experience structural barriers to healthcare access, differences in environ-
mental exposures, and socioeconomic determinants that influence disease perception and
treatment-seeking behaviours [58,59]. Tele-dermatology and mobile health interventions
may improve access to specialist dermatology care in underserved rural communities.
These approaches could support earlier diagnosis, timely referrals, and continuity of acne
management. This study’s retrospective design introduces inherent limitations, including
potential documentation bias and the inability to establish causal relationships. Nonethe-
less, census sampling and dermatologist-confirmed diagnoses enhance internal validity.
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They further highlight the necessity for context-specific clinical frameworks, particularly
in rural and resource-limited environments. Prospective studies are needed to elucidate
pathophysiologic drivers, evaluate treatment outcomes, and quantify psychosocial burden
in rural African populations. The observed female predominance in this cohort may be
related to hormonal influences, healthcare-seeking behavior, or psychosocial factors re-
ported in previous studies. However, these findings should be interpreted cautiously, as
the cross-sectional design of the study does not permit causal inference.

5. Strengths and Limitations

This study possesses several methodological strengths. First, the use of census sam-
pling minimized selection bias by including all eligible dermatologist-confirmed acne cases
within the study period. Secondly, diagnoses established by dermatology specialists en-
hance diagnostic accuracy and internal validity, reducing misclassification bias commonly
encountered in epidemiological studies. Thirdly, the study provides rare data from a rural
sub-Saharan African population, a setting that remains significantly underrepresented in
acne research. The relatively large sample size for a single rural tertiary centre further
strengthens the robustness of the descriptive findings.

However, certain limitations merit consideration. The retrospective design inher-
ently depends on the accuracy and completeness of clinical documentation, introducing
the potential for information bias. Missing or inconsistently recorded variables, particu-
larly regarding disease duration, prior treatments, and psychosocial outcomes, limited
deeper analytical exploration. The retrospective design and lack of routinely documented
endocrine investigations limited assessment of PCOS, hyperandrogenism, and related
metabolic abnormalities among participants, despite the high prevalence of adult female
acne in the cohort. It also limited evaluation of therapeutic responses, adherence patterns,
and treatment outcomes. Consequently, the effectiveness of hormonal therapies such as
spironolactone and combined oral contraceptives which could not be assessed in this cohort.
Additionally, causal relationships cannot be inferred due to the cross-sectional nature of the
study. The single-centre setting may restrict generalizability, although the hospital serves a
broad rural catchment population. Finally, the absence of standardized patient-reported
outcome measures precluded assessment of quality of-life impact.

6. Conclusions

This study characterizes acne within a rural sub-Saharan African population and high-
lights several clinically meaningful patterns. Acne predominantly presented as adult-onset
disease with marked female predominance, moderate severity, and an exceptionally high
burden of post-inflammatory hyperpigmentation. Acne vulgaris emerged as the domi-
nant clinical subtype, while recurrence and comorbidities were common. These findings
reinforce the evolving recognition of acne as a chronic, heterogeneous disorder extending
beyond adolescence. Importantly, the substantial pigmentary morbidity observed under-
scores the need for early, targeted, and pigment-conscious management strategies in darker
skin populations.

6.1. Future Research

Future investigations should prioritize prospective, multicentre designs to improve
generalizability and enable causal inference. Longitudinal studies are needed to elucidate
disease trajectories, recurrence determinants, and treatment outcomes in rural African
populations. Incorporation of standardized quality-of-life instruments would provide
critical insight into psychosocial burden. Further research should also explore patho-
physiologic drivers of adult-onset acne, healthcare access barriers, and culturally specific
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treatment practices. Prospective studies incorporating endocrine screening, menstrual
history, anthropometric measurements, evaluating treatment outcomes, adherence patterns,
the effectiveness of hormonal therapies, and metabolic profiling would provide valuable
insight into the burden and phenotypic presentation of PCOS among African women with
acne. Recommendation of future longitudinal studies incorporating validated quality of
life measures to better quantify psychosocial burden, treatment response, and long-term
outcomes among African patients with acne and PIH will be beneficial. Such investigations
may also help clarify the relationship between adult female acne, obesity, insulin resistance,
and other metabolic comorbidities within underserved rural populations. Additionally,
studies evaluating optimized therapeutic strategies for preventing pigmentary sequelae
are warranted. Tele-dermatology and mobile health interventions should be explored as
potential strategies for extending specialist dermatology services to underserved rural
communities. These approaches may improve early diagnosis, continuity of care, and
access to specialist support for patients with acne in resource-limited settings.

6.2. Health Implications

The findings of this study carry important clinical and public health implications. The
predominance of adult acne challenges traditional screening and management paradigms
centred on adolescents. Healthcare providers in rural settings should recognize acne as
a common adult presentation requiring sustained care rather than episodic treatment.
The high prevalence of post-inflammatory hyperpigmentation highlights the necessity for
early anti-inflammatory therapy, appropriate treatment selection, and patient education to
minimize pigmentary complications. From a health systems perspective, strengthening
dermatologic services, improving referral pathways, and enhancing provider training may
reduce disease chronicity and complications. Collectively, these results emphasize the need
for context-specific clinical guidelines tailored to rural, resource-constrained, and darker
skin populations.
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