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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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 HbAlc 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
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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 HbAlc 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 (y?) 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
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(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 (y> = 8.06, p = 0.005).
A borderline association was seen between AN and diabetes
diagnosis (x> = 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 HbA 1¢ 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

Table 1. Baseline characteristics of study participants (N = 420).

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
HbAlc (%), mean + SD 5.8+0.7

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

Group n AN (%) Obesity (%) Diabetes (%) ?,Zr;“ly history
<l4y 5 00 00 0.0 60.0
1519y 8 125 208 0.0 62.5
2024y 14 214 238 24 59.5
2529y 50 180  26.0 5.0 60.0
3039y 100 160 25.0 6.5 63.0
4049y 80 17.5  27.0 7.5 65.0
5059y 60 150  25.0 8.0 62.0
>60y 103 140  23.0 9.0 61.0
Males 127 17.6  22.0 49 60.5
Females 293 17.1  25.0 48 62.0



Table 3. Association between AN and selected risk factors.

Risk factor comparison 1 p-value | Interpretation
AN vs Obesity 8.06 0.005 Significant
AN vs Diabetes Dx 323 10.072 Borderline
AN vs Family history 0.02 0.876 Not significant
AN vs Sex 0.01 0.910 Not significant

Supplementary Table 1. Laboratory Values for Subsample.

Measure N Mean = SD Notes

Fasting glucose Small subsample;
(mg/dL) 63 937+16.7 exploratory
HbAlc (%) 41 58+0.7 Small subsample;

exploratory

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 HbA I¢ levels in the diabetic range,
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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 HbAlc 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.

Contributions according to the CRediT (Contributor Roles
Taxonomy):



- Conceptualization: Mariam Saleh Alharbi, Raghad Ibrahim
Albarrak

- Methodology: Mariam Saleh Alharbi, Asrar Almutairi

- Data Curation: Jenan Alqurishi, Arwa Alnassar

- Formal Analysis: Raghad Ibrahim Albarrak, Kadi Alsweed

- Investigation: All authors

- Writing — Original Draft: Raghad Ibrahim Albarrak, Reem
Albarrak

- Writing — Review & Editing: Mariam Saleh Alharbi, Asrar
Almutairi

- Supervision: Mariam Saleh Alharbi

All authors approved the final manuscript.

Ethics Approval and Consent to Participate.

This study was conducted in accordance with the Declaration
of Helsinki. Ethical approval was obtained from the Qassim
Regional Research Ethics Committee (Approval No. 607-46-
9181). Written informed consent was obtained from all adult
participants.

Conflict of Interest.
The authors declare no conflicts of interest related to this work.
Funding.

This research received no external funding. All study activities
were supported by the investigators’ own institutional resources.

REFERENCES

1. World Health Organization. Diabetes country profiles: Saudi
Arabia. Geneva: WHO; 2021. https://www.who.int/diabetes/
country-profiles/sau_en.pdf

101

2. Memish ZA, El Bcheraoui C, Tuffaha M, et al. Obesity and
associated factors — Kingdom of Saudi Arabia, 2013. Prev
Chronic Dis. 2014;11:E174.

3. Al-Dawish MA, Robert AA, Braham R, et al. Diabetes
mellitus in Saudi Arabia: a review of the recent literature. Curr
Diabetes Rev. 2016;12:359-68.

4. Brickman WJ, Huang J, Silverman BL, et al. Acanthosis
nigricans identifies youth athighrisk for metabolic abnormalities.
J Pediatr Endocrinol Metab. 2007;20:1113-21.

5. Stuart CA, Gilkison CR, Keenan BS, et al. Acanthosis
nigricans as a risk factor for non—insulin dependent diabetes
mellitus. Clin Pediatr (Phila). 1998;37:73-9.

6. Hud JA Jr, Cohen JB, Wagner JM, et al. Prevalence and
significance of acanthosis nigricans in an adult obese population.
Arch Dermatol. 1992;128:941-4.

7. Pollock EL, Banks NA, Alvarez JA, et al. Acanthosis
nigricans as an indicator of insulin resistance in overweight
Hispanic children. South Med J. 2010;103:924-8.

8. Kong AS, Williams RL, Smith M, et al. Acanthosis nigricans
and diabetes risk factors: prevalence in young persons seen
in southwestern US primary care practices. Ann Fam Med.
2007;5:202-8.

9. Al-Dawood KM, Al-Shehri AA, Al-Ghamdi S, et al
Acanthosis nigricans and its association with metabolic
syndrome in Saudi obese children and adolescents. Saudi J
Obes. 2015;3:12-8.



102



103



104



105



106



107



108



109



110



111



	Title

