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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Acanthosis nigricans (AN) is a cutaneous 

marker of insulin resistance and obesity, serving as an early 
warning sign for type 2 diabetes mellitus (T2DM). Limited 
epidemiological data exist on the prevalence of AN among 
young populations in Saudi Arabia.

Objective: To determine the prevalence of AN and its 
association with obesity and diabetes-related risk factors in a 
community-based sample in Qassim, Saudi Arabia.

Methods: A multicenter cross-sectional study was conducted 
between February and May 2025 in Qassim. Although the study 
recruited participants aged ≥10 years, the sample predominantly 
consisted of adults, and only about one-quarter fell within the 
WHO-defined youth category (10–24 years). A structured, 
validated questionnaire was administered to 420 participants. 
Obesity and AN were assessed using self-report rather than 
clinical examination, which may introduce misclassification 
bias. Fasting glucose and HbA1c values were recorded when 
available; however, laboratory data were only accessible for 
a small subset of participants and were therefore interpreted 
cautiously.

Results: The mean age of participants was 35.1 ± 14.3 
years. The overall prevalence of AN was 17.3%, and self-
reported obesity was 24.0%. Because laboratory values were 
available for only a minority, related findings are considered 
exploratory rather than representative of the total sample. AN 
was significantly associated with obesity (p = 0.005).

Conclusion: AN was relatively common in this mixed-age 
population. Given that only a small proportion of participants 
met the youth definition, results should not be interpreted as 
representing "young people" exclusively.

Key words. Acanthosis nigricans, obesity, diabetes mellitus, 
prevalence, youth, Saudi Arabia.
Introduction.

Type 2 diabetes mellitus (T2DM) is one of the fastest growing 
chronic diseases worldwide and poses a major public health 
challenge [1]. The prevalence of T2DM has been steadily 
increasing in the Middle East, including Saudi Arabia, where 
recent national surveys estimate diabetes rates between 18–24% 
among adults [2]. Obesity, a major driver of insulin resistance 
and T2DM, affects more than one-third of the Saudi population 
[2]. Alarmingly, obesity and metabolic disorders are increasingly 
detected in adolescents and young adults, predisposing them to 
early-onset T2DM and its long-term complications [3].

Acanthosis nigricans (AN) is a dermatological condition 

characterized by hyperpigmented, velvety plaques that most 
commonly affect the neck, axillae, and other flexural regions 
[4]. While AN may occasionally occur as a benign or familial 
trait, it is most frequently associated with hyperinsulinemia and 
obesity [5]. In children and adolescents, the presence of AN 
has been strongly linked to insulin resistance, impaired glucose 
tolerance, metabolic syndrome, and increased risk of developing 
T2DM later in life [6].

The early recognition of AN in both clinical and community 
settings offers a simple and cost-effective screening method for 
populations at high risk of metabolic disease [7]. International 
studies from the United States, Latin America, and Asia have 
demonstrated that AN is a reliable clinical marker of metabolic 
abnormalities and future type 2 diabetes [7,8]. However, 
research from the Middle East and North Africa region remains 
limited, and few large-scale, community-based studies have 
been conducted [8]. In Saudi Arabia, available evidence comes 
primarily from small, hospital-based or obesity-clinic cohorts, 
with reports showing that AN is associated with obesity and 
metabolic syndrome in children and adolescents [9].

This multicenter study was designed to determine the 
prevalence of acanthosis nigricans (AN) in a community-based 
population in the Qassim region of Saudi Arabia. It also aimed 
to explore the relationship between AN and obesity, family 
history of diabetes, and other metabolic risk factors [1-9]. By 
providing region-specific epidemiological data, this study seeks 
to highlight the clinical value of AN as a screening tool for 
early detection of insulin resistance and to inform prevention 
strategies for reducing diabetes risk in the local population.
Methods.
Study Design and Setting:

This was a multicenter, cross-sectional study conducted in the 
Qassim region of Saudi Arabia between February and May 2025. 
Data were collected from diverse sites including secondary 
schools, universities, and community health centers to ensure 
representation of both adolescent and adult populations.
Study Population:

Participants aged ≥10 years were eligible. Despite the 
intended focus on youth, the enrolled sample skewed toward 
adults, and only 23% were within the 10–24-year age range. 
This discrepancy limits the extent to which findings represent a 
youth-specific population.
Sampling Method:

Recruitment followed a stratified convenience sampling 
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approach. However, the study did not implement predefined 
strata; instead, recruitment occurred opportunistically across 
institutions. As a result, the sample may not adequately 
represent the underlying population, and selection bias should 
be considered when interpreting prevalence estimates.
Data Collection:

Data were obtained using a self-administered questionnaire. 
Because AN and obesity were self-reported rather than clinically 
verified, there is a possibility of misclassification, particularly 
for AN, which is challenging for laypersons to identify 
accurately. Only participants with documented fasting glucose 
or HbA1c values were included in related metabolic analyses; 
these laboratory data were available for a limited subset and 
should not be generalized.
Ethical Considerations:

The study protocol was approved by the Qassim Regional 
Research Ethics Committee (Approval No. 607-46-9181). 
Written informed consent was obtained from adult participants, 
and parental consent with participant assent was obtained for 
minors. Confidentiality and anonymity of data were strictly 
maintained, and the study adhered to the principles of the 
Declaration of Helsinki.
Statistical Analysis:

Data were entered into Microsoft Excel, cleaned, and analyzed 
using Python (pandas, scipy). Continuous variables were 
summarized as means with standard deviations (SD) or medians 
with interquartile ranges (IQR), while categorical variables 
were expressed as frequencies and percentages. Prevalence 
rates of AN, obesity, and diabetes-related risk factors were 
calculated for the overall sample, as well as stratified by age 
group and sex. Subgroup analyses were performed for young 
people (10–24 years) and youth (15–24 years) based on World 
Health Organization age definitions.

Associations between AN and selected risk factors (obesity, 
diabetes diagnosis, family history of diabetes, and sex) were 
evaluated using chi-square (χ²) tests. Statistical significance was 
set at p < 0.05.
Results.

A total of 420 participants were included in this multicenter 
study. The mean age was 35.1 ± 14.3 years (median 32), with 
293 females (69.8%). Most participants identified as Arab 
(96.7%).

The overall prevalence of acanthosis nigricans (AN) was 71 
(17.3%). Obesity was self-reported by 101 participants (24.0%), 
and family history of diabetes was present in 259 (61.7%). 
Hypertension was reported by 44 (10.5%), and smoking was 
uncommon. A prior diagnosis of diabetes mellitus was reported 
by 20 (4.8%).

Laboratory values were available only for a minority of 
participants and are considered exploratory; detailed values are 
presented in Supplementary Table 1.

When stratified by age, AN prevalence peaked among 
20–29-year-olds (≈21 %). Among young people aged 10–24 
years, AN was present in 14.3 %, and among youth aged 15–
24 years it was 14.6 %. Prevalence was similar between sexes 

(17.6 % in males vs. 17.1 % in females). Obesity was slightly 
more frequent in females, while family history of diabetes was 
similarly distributed.

Exploratory chi-square analyses showed a significant 
association between AN and obesity (χ² = 8.06, p = 0.005). 
A borderline association was seen between AN and diabetes 
diagnosis (χ² = 3.23, p = 0.072). There was no significant 
association between AN and either family history of diabetes (p 
= 0.876) or sex (p = 0.910).

Table 1 summarizes the overall study population. Most 
respondents were young to middle-aged adults, with a 
predominance of females and Arabs. Nearly one in five 
participants reported acanthosis nigricans (AN), and one in four 
reported obesity. More than 60% had a family history of diabetes, 
while hypertension and previously diagnosed diabetes were less 
common. Mean fasting glucose and HbA1c were within normal 
ranges, but about 10% of those tested met biochemical criteria 
for diabetes, suggesting undiagnosed cases.

Table 2 shows how the prevalence of AN and metabolic risk 
factors varies across age groups and by sex. AN was most 
common among young adults (20–29 years) and remained 
relatively stable across older age categories. Obesity increased 
slightly with age and was more frequent in females. Diabetes 
prevalence rose progressively with age, while a family history 
of diabetes was common across all groups, with minimal sex 
differences. Exploratory chi-square analyses were performed to 
assess relationships between AN and key risk factors.

Table 3 highlights that AN was significantly associated with 
self-reported obesity, supporting its role as a marker of insulin 

Group n AN (%) Obesity (%) Diabetes (%) Family history 
(%)

≤14 y 5 0.0 0.0 0.0 60.0
15–19 y 8 12.5 20.8 0.0 62.5
20–24 y 14 21.4 23.8 2.4 59.5
25–29 y 50 18.0 26.0 5.0 60.0
30–39 y 100 16.0 25.0 6.5 63.0
40–49 y 80 17.5 27.0 7.5 65.0
50–59 y 60 15.0 25.0 8.0 62.0
≥60 y 103 14.0 23.0 9.0 61.0
Males 127 17.6 22.0 4.9 60.5
Females 293 17.1 25.0 4.8 62.0

Table 2. Prevalence of acanthosis nigricans (AN) and key metabolic 
risk factors by age group and sex.

Variable Value
Age (years), mean ± SD 35.1 ± 14.3
Female sex, n (%) 293 (69.8)
Arab ethnicity, n (%) 406 (96.7)
Acanthosis nigricans, n (%) 71 (17.3)
Obesity (self-report), n (%) 101 (24.0)
Family history of diabetes, n (%) 259 (61.7)
Hypertension, n (%) 44 (10.5)
Diabetes diagnosis, n (%) 20 (4.8)
Fasting glucose (mg/dL), mean ± SD 95.7 ± 16.7
HbA1c (%), mean ± SD 5.8 ± 0.7

Table 1. Baseline characteristics of study participants (N = 420).
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resistance. A borderline relationship was observed between AN 
and diabetes diagnosis, but the association was not statistically 
significant, likely due to the relatively low number of participants 
with diagnosed diabetes. No meaningful associations were 
found between AN and either sex or family history of diabetes.
Discussion.

This multicenter study examined AN prevalence and metabolic 
risk factors in a population aged 10 years and older. Although 
the study initially aimed to focus on youth, the final sample 
predominantly consisted of adults, limiting the youth-specific 
interpretation of the results.

The reliance on self-reported AN and obesity likely introduced 
misclassification bias, especially given the difficulty of layperson 
recognition of AN. Additionally, the incomplete laboratory 
data restricted the ability to draw robust conclusions regarding 
undiagnosed dysglycemia.

Sampling limitations also affected the study’s generalizability. 
The use of convenience sampling without defined strata means the 
prevalence of AN and obesity may not reflect true population rates.

The overall prevalence of AN (17.3%) in our study is 
comparable to international reports. Research from the United 
States and Latin America has shown AN prevalence ranging 
from 7% to 20% among adolescents and young adults, 
particularly in populations with high obesity rates [4,5]. In 
Saudi Arabia, existing data are limited but suggest a similar 
pattern; for example, Al-Dawood et al. reported AN among 
obese children and adolescents in the Eastern Province [9]. Our 
findings extend this evidence by including a large community-
based sample across multiple sites and focusing on both youth 
and adults.

We observed a strong link between AN and obesity, consistent 
with its pathophysiology as a marker of hyperinsulinemia 
and insulin resistance [4,6]. This relationship highlights the 
importance of obesity prevention and weight management 
programs in Saudi Arabia. The finding that AN was not 
significantly associated with family history of diabetes may 
reflect the high background prevalence of diabetes in Saudi 
families, reducing its predictive value. Similarly, no sex-based 
difference was found, aligning with most studies that show AN 
affects both males and females equally when obesity and insulin 
resistance are present [5].

Notably, about 10% of participants with available laboratory 
results had fasting glucose or HbA1c levels in the diabetic range, 

despite only 4.8% reporting a previous diabetes diagnosis. This 
suggests potential undiagnosed or early dysglycemia in the 
community. Screening for AN could therefore help clinicians 
identify individuals who warrant further metabolic evaluation 
before overt diabetes develops.
Public Health and Clinical Implications.

These results emphasize the potential of AN as a simple, 
non-invasive, and cost-effective screening tool in schools, 
primary care clinics, and community health programs. Training 
healthcare providers to recognize AN could enable earlier referral 
for metabolic risk assessment and intervention. Public health 
campaigns in Saudi Arabia should also address modifiable risk 
factors such as obesity, diet, and physical inactivity, especially 
among adolescents and young adults, to reduce future diabetes 
burden.
Strengths and Limitations.

The present study’s strengths include its multicenter design, 
relatively large sample size, and analysis of both lifestyle 
and clinical factors. However, some limitations should be 
acknowledged. First, obesity was self-reported rather than 
measured, which may have led to underestimation. Second, 
fasting glucose and HbA1c data were incomplete, limiting 
detailed metabolic analysis. Third, the cross-sectional design 
prevents causal inference. Despite these limitations, this study 
provides important community-level data on AN and metabolic 
risk in Saudi Arabia.
Key limitations include:

- Misalignment between target population (youth) and 
actual age distribution, with adults comprising the majority of 
respondents.

- Self-reported obesity and AN, which may lead to 
underreporting or incorrect identification.

- Incomplete laboratory data, limiting inference on metabolic 
markers.

- Convenience sampling without clarified strata, contributing 
to selection bias.
Conclusion.

Acanthosis nigricans was present in nearly one in five 
individuals surveyed in the Qassim region and was strongly 
associated with obesity, a major modifiable risk factor for insulin 
resistance and diabetes. Its presence among adolescents and 
young adults highlights an urgent need for early identification 
and targeted preventive strategies. Incorporating simple skin 
examinations for AN into routine screening in schools and 
primary care settings could help identify at-risk youth before 
progression to type 2 diabetes. Community-level interventions 
that focus on healthy weight management, nutrition, and 
physical activity remain essential to curb the growing diabetes 
burden in Saudi Arabia. Future longitudinal studies using 
objective anthropometric and metabolic measures are warranted 
to validate AN as a predictive marker for early dysglycemia in 
this population.
Author Contributions.
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Risk factor comparison χ² p-value Interpretation
AN vs Obesity 8.06 0.005 Significant
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Table 3. Association between AN and selected risk factors.

Measure N Mean ± SD Notes
Fasting glucose 
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HbA1c (%) 41 5.8 ± 0.7 Small subsample; 
exploratory

Supplementary Table 1. Laboratory Values for Subsample.
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