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The Relationship Between
Homeostatic Model Assessment
Insulin Resistance (HOMA-IR) Values
and Pilonidal Sinus Disease in Female
Adolescents: A Retrospective Study

Adolesan kizlarda Homeostatic Model Assessment
Insulin Resistance (HOMA-IR) Degerleri ile Pilonidal
Sinus Hastaligr Arasindaki lliski: Retrospektif Bir Calisma

@ Birsen Harma

ABSTRACT

Objectives: Pilonidal sinus is a subcutaneous inflammatory disease most commonly seen in the sacrococcygeal
region and is more common in boys. It is seen earlier in women because of the earlier onset of puberty and acti-
vation of sex hormones during this period. To the best of our knowledge there is a very limited research regarding
the interrelation of insulin resistance levels and plonidal sinus disease (PSD). This study aims to determine the role
of insulin resistance on the development of pilonidal sinus disease in female adolescents.

Methods: This retrospective study includes a patient group of 30 adolescent girls who were operated for PSD
and a control group created from the hospital records with the same number. Free T3, T4, TSH, insulin and fasting
blood sugar levels were recorded from the hospital data-base. Homeostasis model assessment of insulin resistance
(HOMA-IR) score was calculated to describe the insulin resistance. Insulin resistance was defined when HOMA-IR
score > 2.86 in adolescents.

Results: The median age of the patients was 15.83+1.86 years and twenty-five of them (%83.3) were accepted to
be insulin resistant. According to our findings the levels of thyroid function tests (free T3, free T4, and TSH) did not
vary substantially between patient and control groups (p>0.05). A strong correlation was found between PSD and
high insulin (mean+SD 19.46+7.28; p<0.05) and HOMA-IR score (mean+SD 4.59+1.87; p<0.05).

Conclusion: According to the correlation analysis of HOMA-IR scores and insulin levels it is concluded that high in-
sulin level with elevated HOMA-IR score may cause excessive hair growth by means of hormonal pathways. There-
fore hyperinsulinemia is a risk factor for the development of PSD in female adolescents.

Keywords: HOMA-IR score; insulin; pilonidal sinus disease.

OZET

Amag: Pilonidal siniis bylk siklikla sakrokoksigeal bdlgede goriilen cilt alti inflamatuar bir hastaliktir ve erkeklerde
daha sik goralar. Kadinlarda daha erken goriilmesinin nedeni, ergenligin erken baslamasi ve bu dénemde seks
hormonlarinin aktivasyonudur. Bildigimiz kadariyla insulin direnci seviyesi ve pilonidal sinis hastaligi (PSH) arasin-
daki iliski hakkinda cok sinirli arastirma bulunmaktadir. Bu ¢alisma adolesan kiz cocuklarda pilonidal sinis hastaligi
(PSH) gelisiminde insiilin direncinin rollini belirlemek icin yapilmistir.

Yontem: Bu retrospektif calisma PSH nedeniyle ameliyat edilen 30 ad6lesan kizdan olusan bir hasta grubunu ve
hastane kayitlarindan ayni sayida olusturulan bir kontrol grubunu icermektedir. Serbest T3, T4, TSH, insilin ve
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aclik kan sekeri diizeyleri hastane veri tabanindan kaydedildi. insiilin direncini tanimlamak icin insilin direncinin homeostaz modeli deger-
lendirmesi (HOMA-IR) indeksleri hesaplandi. HOMA-IR skoru >2.86 olan ergen ¢ocuklarda insilin direncinin varligi kabul edildi.

Bulgular: Hastalarin ortanca yasi 15,83+1,86 yil olarak bulundu ve bunlarin 25'inde (%83.3) insiilin direnci saptandi. Tiroid fonksiyon testleri
(serbest T3, serbest T4 ve TSH) hasta ve kontrol gruplar arasinda 6nemli farkhlik géstermedi (p>0,05). PSH ile ylksek insilin (ortanca+SS
19.46+7.28; p<0.05) ve HOMA-IR skoru (ortanca%SS 4.59+1.87; p <0.05) arasinda gUgli bir korelasyon bulundu.

Sonug: HOMA-IR skorlari ile insilin diizeylerinin korelasyon analizine gore, yliksek HOMA-IR skoru ile yiiksek insilin seviyesinin hormonal
yollarla asiri tlly bliylimesine neden olabilecedi sonucuna varilmistir. Bu nedenle hiperinsiilinemi, kiz ergenlerde PSD gelisimi icin bir risk

faktorudar.

Anahtar s6zciikler: HOMA-IR skoru; insilin; pilonidal siniis hastaligi.

ilonidal sinus is a subcutaneous inflammatory disease

that mainly affects young patients. It is most commonly
seen in the sacrococcygeal region and in the second decade
of life.l!] The reason why it is more common 3 to 4 times
more frequently in boys is explained by the fact that they
have a more hairy structure and the hair follicles are harder.
However, it is seen earlier in women because of the earlier
onset of puberty and activation of sex hormones during
this period sinus.[2#] According to the acquired theories,
pilonidal siniis disease (PSD) occurs during puberty, when
sex hormones begin to act on the pilosebaceous glands in
the natal cleft. A hair follicle becomes filled with keratin
and then becomes infected, and this infection spreads to the
subcutaneous fat tissue, forming a tract. The hairs around
this tract pierce the skin while their roots are still attached,
and after the hairs are shed, they are absorbed deeper by the
movements of the gluteus maximus muscles. Often the hairs
are entrained with pathogenic microorganisms.!

In a study about the link between pilonidal sinus and obe-
sity, it was reported that individuals with PSD were more
likely to be overweight individuals.!! Obesity is the source
of insulin resistance, complicated cellular condition affect-
ing several organ systems and leading to severe metabolic
disorders.[%8! Many patients with severe insulin resistance
do not have apparent diabetes, but most of them may have
acanthosis nigricans, alopecia, signs of autoimmune dis-
ease, ovarian-induced hyperandrogenism, amenorrhea,
hirsutism, growth and development disorders, and obesity.
] Increased insulin level causes a decrease in androgen
(testosterone) production in the ovaries and SHBG (sex hor-
mone binding globulin) of the liver as well. Decreased SHBG
results in raised androgen levels which causes hirsutism,
acne and obesity.l1%1 Lack or excess of thyroid hormones
has a significant influence on the homeostasis of glucose.
Diabetes, hyperinsulinemia, impaired peripheral glucose

clearance, and insulin resistance are all related to glucose
and insulin metabolism that have been linked to hypothy-
roidism.[1215] To the best of our knowledge there is very
limited literature regarding the interrelation of obesity, hir-
sutism and PSD in the related literature. In this retrospec-
tive study we aimed to evaluate the effect of obesity and
hirsutism on the development of pilonidal sinus disease in
adolesence girls.

This retrospective study includes a patient group con-
sisting of 30 adolescent girls who were operated for PSD
between January 2021 and November 2022 and a control
group which was created from the hospital records with the
same number. In both groups, children who have a history
or known any hematological or metabolic disease or using
regular medication were excluded. Demographic and clin-
ical data were recorded for all cases by creating a data list.
Laboratory tests and pathology reports were downloaded
from the medical registry system of Malatya Training and
Research Hospital. Biochemical tests and hemograms were
obtained by Abbott Architect c16000 (Illinois, USA) and
Sysmex Corporation XN-10 (Kobe, Japan), respectively.
Free T3, T4, TSH, insulin and fasting blood sugar levels
were recorded. Homeostasis model assessment of insulin
resistance (HOMA-IR) values was calculated to describe
the insulin resistance.[16 Following 8 to10 hours of fasting,
the blood sugar(mg/dL) and insulin level(uU/mL) are mul-
tiplied by each other and divided by 405 according to this
calculation.!7] According to proposed calculation children
whose score was higher then the cut-off value were defined
as insulin resistant. This retrospective study was approved
by the Institutional Ethics Review Board for Clinical Re-
search (2022/234).



Statistical Analysis

The Shapiro-Wilk test was used to determine if the quanti-
tative data had a normal distribution. The data that did not
show normal distribution were summarized as the median
and interquartile range (IQR), and data with normal dis-
tribution were summarized as meanzstandard deviation.
Mann-Whitney-U test and independent sample t-test were
used where appropriate for statistical analysis. Relation-
ships between variables were analyzed with the Spearman
correlation coefficient. Cut-off points for quantitative vari-
ables were determined by ROC (Receiver operation charac-
teristics) analysis. Optimal cut-off points for numerical data
were determined according to the Youden Index. The p<0.05
value was considered statistically significant in the applied
statistical analyzes. American Psychological Association
(APA) 6.0 style was used to report statistical differences . All
analyzes were performed using IBM SPSS Statistics 28.0 for
Windows (New York; USA).[18]

There was no statistically significant difference between the
patient and control groups according to age (p>0.05, Table 1).
The mean age of the patients was 15.83+1.86 years (range 10-
18 years), and, it was 15.07+2.24 years in the control group.

According to the research findings; There were a statistically
significant difference between the groups for insulin and
HOMA-IR score (p<0.05). On the other hand, no statistically
significant difference was found between the groups for
the other analyzed age, glucose, T3, T4, and TSH variables
(p>0.05). Insulin value was significantly higher in the pa-

tient group than in the control group (Mean+SD 19.46x7.28),
and HOMA-IR score was similarly higher in the patient group
than in the control group (Mean+SD 4.59+1.87).

According to the ROC analysis results, insulin and HOMA-
IR score were found to be distinguishing parameters for pi-
lonidal sinus disease (p<0.05). The values calculated from
the ROC curve for glucose, T3, T4 and TSH variables were
not statistically significant (p>0.05). Among these variables,
it was observed that the parameter with the highest AUC
value belonged to insulin and HOMA-IR. As a result of the
ROC analysis for insulin, the cut-off point was 12.15, corre-
sponding to the highest sensitivity and specificity point. At
this point, the sensitivity of the scale was found to be 0.833
and the specificity was determined as 0.767. (Table 2-3, Fig.
1). The variable with the highest AUC value after insulin was
HOMA-IR score. At a cut-off value of 2.86, the sensitivity of
the HOMA-IR score was 0.867, and the specificity was 0.767
(Table 4-5, Fig. 2).

Pilonidal sinus disease starts with puberty, when sex hor-
mones begin to act on pilosebaceous glands in the natal
cleft. Hair follicles become distended with the filling of ker-
atin and subsequently infected, leading to folliculitis and
abscess formation that invade the subcutaneous fat tissue.
(191 Although the incidence is unknown, PSD in women
is rare and the affected girls were younger than the boys,
because of the earlier onset of puberty in females.[29) It is
known that the sex hormones produced first at puberty af-
fect the pilosebaceous glands, which coincides with the ear-
liest onset of PSD.B!

Variable Group P
Control Patient
MeanSD Median (IQR) MeanSD Median (IQR)

Age (y) 15.07+2.24 152(3) 15.83+1.86 162 (2) 0.179+
Glucose (mg/dL) 92.07245.09 91 (8) 93.07246.15 93 (8) 0.496**
T3 (pg/mL) 3.96910.71 4.04(0.71) 3.79210.83 3.745 (0.66) 0.397**
T4 (ng/mL) 1.31£0.22 1.3152(0.31) 1.44+0.87 1.262(0.17) 0.796+
TSH (mU/L) 1.89+0.86 1.722(0.88) 243413 2.1652(1.33) 0.117+
insulin (uU/ml) 10.3+4.59 9.2352 (4.64) 19.46+7.28 18.5450(11.71) <0.001+*
HOMA-IR 2.312+1.01 2.18(1.22) 4.59b+1.87 4.085 (2.96) <0.007 **

* Mann Whitney U test; **: Independent sample t-test; SD: Standard deviation; IQR: interquartile range, @ P: There is a statistically significant difference in group

categories that do not contain the same letter in each row.
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Table 2. Area Under the Curve (AUC) of insulin

AUC %95 Confidence Interval z-Test p

Table 4. Area Under the Curve (AUC) of HOMA-IR scores

AUC %95 Confidence Interval z-Test p

0.868 (0.775-0.96) 7.805 <0.001

Table 3. Cut-off Statistics of insulin

(Youden Index) Cut-Off Sensitivity Specificity

0.877 (0.788-0.966) 8.325 <0.001

Table 5. Cutoff Statistics of HOMA-IR scores

Youden Index Cut-Off Sensitivity Specificity

0.6 12.155 0.833 0.767

The growth of sexual hair depends on the presence of an-
drogen. The form of hair is vellus (small, straight, and fair)
before puberty, and the androgen-sensitive follicles, which
contain sebaceous glands are small. At puberty, vellus fol-
licles transform into terminal hairs (larger, curlier, and
darker, hence more visible) by increased androgens.[zﬂ In
addition to hyperandrogenism, excess hair growth is influ-
enced by familial or ethnic variables and by some disorders,
including altered corticosteroid or thyroid hormone me-
tabolism.[22-24] In this study, the levels of thyroid function
tests (free T3, free T4, and TSH) did not vary substantially
between patient and control groups (p>0.05). Conversely,
a strong correlation was found between PSD and elevated
fasting insulin levels and HOMA-IR scores as well. (p<0.05,
Table 1).

HOMA scores of more than 2.86, which indicates insulin resis-
tance, were found in 23 (77%) and 5 (16%) children in patient
and control groups, respectively, and the difference was sta-
tistically significant (p<0.001). It is believed that insulin may
contribute to local androgen production from cholesterol or

0.633 2.865 0.867 0.767

convert weak androgens into more potent androgens.2%! In-
sulin also seems to be one of the factors that interact with an-
drogen to regulate pilosebaceous unit development.'26! Since
IGF-1 and insulin are similar peptide hormones, insulin can
cross-react with IGF-1 receptors.[27] Thus, it is thought that hy-
perinsulinism may increase 5a-reductase activity in the skin,
thereby increasing the conversion of testosterone to DHT,
which is responsible for follicle miniaturization.[28! In conclu-
sion according to the correlation analysis of HOMA-IR scores
and insulin levels, high insulin level with elevated HOMA-IR
score may cause excessive hair growth by means of hormonal
pathways which is a risk factor for the development of PSD in
female adolescents.

The limitations of this study is the lack of oral glucose tol-
erance test, quantitative insulin sensitivity check index and
oral glucose tolerance test or the lack of body-mass indexes
in order to diagnose the obesity. Although its retrospective
design is the main limitation, the results that obtained from
this study may serve a perspective for the future prospective
studies focusing on this subject.
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Figure 1. The cut-off point of the insulin variable for the group.

The area under the ROC curve differs significantly from 0.5 and therefore, the new test can
distinguish between the two groups.
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Figure 2. The cut-off point of the HOMA-IR variable in terms of
the group.

The area under the ROC curve differs significantly from 0.5 and therefore, the new test can
distinguish between the two groups.
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