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Abstract

AIM

To identify reproductive disturbances among adolescent
girls and young women with type 1 diabetes mellitus
(T1DM) in Saudi Arabia.

METHODS

This cross sectional study was conducted among 102
female with T1DM, (aged 13-29 years) who attended
the Diabetes Clinic at Diabetes Treatment Center, Prince
Sultan Military Medical City, Saudi Arabia between April
2015 to March 2016. Clinical history, anthropometric
characteristics and reproductive disturbance were
collected through a questionnaire.

RESULTS

Of 102 patients included in this analysis, 26.5%
(27/102) were reported that they experienced an
irregular menses. Of these patients, when compared
to whose diabetes was diagnosed before menarche
(35.4%, 17/48), patients diagnosed with diabetes
after menarche (18.5%, 10/54) showed significantly
less irregular menses (difference 16.9%, P = 0.04).
Similarly, compared to patients diagnosed with diabetes
prior to menarche (mean age 12.9 years; n = 48),
patients diagnosed with diabetes after menarche (mean
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age 12.26 years; n = 54) were found to have 0.64
years delay in the age of menarche (P = 0.04). Among
the studied patients, 15.7% (16/102) had polycystic
ovary syndrome (PCOS). Of these PCOS patients,
37.5% (6/16) had irregular menses, 6.3% (1/16) had
Celiac disease, 37.5% (6/16) had Hashimoto thyroiditis
and 18.7% (3/16) had acne.

CONCLUSION

More than one fourth of the study population with
T1DM experiencing an irregular menses. Adolescent
girls and young women diagnosed with diabetes prior
to menarche showed higher menstrual irregularity and
a delay in the age of menarche.

Key words: Type 1 diabetes; Reproductive disturbances;
Polycystic ovarian syndrome; Premature ovarian failure;
Menarche; Saudi Arabia

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: The present study found more than one
fourth of the adolescent girls and young women with
type 1 diabetes experiencing an irregular menses.
Adolescent girls and young women diagnosed with
diabetes prior to menarche reported 16.9% higher
menstrual irregularity and 0.64 years delay in the age
of menarche.

Braham R, Robert AA, Musallam MA, Alanazi A, Swedan
NB, Al Dawish MA. Reproductive disturbances among Saudi
adolescent girls and young women with type 1 diabetes mellitus.
World J Diabetes 2017; 8(11): 475-483 Available from: URL:
http://www.wjgnet.com/1948-9358/full/v8/i11/475.htm DOI:
http://dx.doi.org/10.4239/wjd.v8.i11.475

INTRODUCTION

The last few decades have shown a trend of a steady
increase in the incidence of type 1 diabetes mellitus
(T1DM) patients in most parts of the world"'™*. Research
has shown a rise in the incidence of T1DM in Saudi
Arabia in the preceding 30 years as well as in the
prevalence of TLDM among the children and adolescents
in the Kingdom to be 109.5 per 100000, a figure higher
than that of several advanced countries!*®.

T1DM is a chronic autoimmune disease that represents
a multi-faceted challenge to normal reproductive
function throughout life. Despite the improvements in
diabetes therapy, adolescent girls and young women
with T1DM still face frequent disturbances in the
reproductive system including infertility, delayed onset
of puberty and menarche, menstrual irregularities
(especially oligomenorrhoea) and premature ovarian
failure (POF)”®, Such females show a tendency, on
average, to attain menarche a little later in life than
non-diabetic women™®. At the other extreme, diabetic
women tend to experience menopause marginally
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sooner’®', Furthermore, women with T1DM exhibit

a high degree of hyperandrogenic disorders, like
polycystic ovary syndrome (PCOS) and hirsutism™?,
Despite the previous, PCOS is commonly linked with
conditions driven by insulin resistance, such as type 2
diabetes mellitus (T2DM)™. However, several studies
demonstrated that T1DM patients may also experience
insulin resistance, especially in obese individuals, and
even PCOS!">*,

Compared to studies performed in the developed
countries, limited literature are available in Saudi
Arabia on reproductive disturbances among adolescent
girls and young woman due to the lack of appropriate
studies performed in these specific aspects. Therefore,
the current work was done as a cross-sectional study
to identify the reproductive disturbances among
adolescent girls and young women with T1DM in a
tertiary care center; specifically attempting to isolate the
factors that can cause such abnormalities.

MATERIALS AND METHODS

Study design and setting

This cross sectional study was conducted among 102
female with T1IDM (aged 13-29 years) who attended
the Diabetes Clinic at Diabetes Treatment Center, Prince
Sultan Military Medical City (PSMMC), Saudi Arabia
between April 2015 to March 2016. The PSMMC is a
1200-bed, tertiary medical center in Riyadh, Saudi
Arabia, with almost 40000 annual admissions (950000
active patients files) per year from different region of
the country.

Criteria for selection of patients

The participants were conveniently selected according
to their availability during their routine visit to the
outpatient clinics. All patients provided written informed
consent to participate the study, for adolescent patients
consent form were collected from their parents/legal
guardians.

Adolescent patients with TIDM and young women
aged 13-29 years and Saudi nationals were included
in the study, while patients with T2DM, double diabetes
(expressing features resulting from both type 1
diabetes and type 2 diabetes), maturity onset diabetes
of young (MODY), pregnant and patients using oral
contraceptive pills were excluded. Also, patients
with the other conditions with similar phenotypical
characteristics to those associated with PCOS such
as Hyperprolactinaemia states, Cushing’s syndrome,
Acromegaly, Congenital adrenal hyperplasia, thyroid
disorders, adrenal tumors (adrenal carcinoma, adrenal
adenoma), ovarian tumors, androblastomas (Sertoli-
Leydig cell tumors), granulosa cell tumors, Sertoli cell
tumors, Hilus cell tumors, primitive neuro-ectodermal
tumors (PNET) and HAIR-AN syndrome were excluded.

Data collection and definitions
Anthropometric characteristics and a detailed clinical
history were obtained through a questionnaire. A
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complete physical examination was performed for all
patients. Body mass index (BMI) was calculated by
dividing the weight in kilograms by the square of height
in meters (BMI; kg/m*) and BMI z score (adjusted for
child age and gender). The z score (or SD score) was
calculated as per the formula (Xi-Mx)/SD, where Xi
is the actual measurement, Mx is the mean value for
that age and gender, and SD is the standard deviation
corresponding to that age and gender ™**.

History of recurrent diabetic ketoacidosis (RDKA)
(defined as three or more episodes occurring within
a period of four years as visiting the accident and
emergency room or admitted in hospital), dyslipidemia,
Hashimoto thyroiditis, Celiac disease and premature
ovarian failure (POF) were also collected™®. All
patients were also screened for diabetic complications
(neuropathy and retinopathy and nephropathy) if the
duration of their diabetes 5 years or more.

Menstrual disturbances were recorded based on verbal
information provided by the patients. Oligomenorrhea was
defined by 3 or more cycles with a length of more than
36 d in the previous year, and amenorrhea was defined
by lack of vaginal bleeding for the last 3 mo. Hirsutism
was defined as excess terminal (thick pigmented) body
hair in an androgen-dependent pattern, and which is
commonly noted on the upper lip, chin, periareolar area,
in the midsternum, and along the linea alba of the lower
abdomen. It was estimated according to the modified
Ferriman-Gallwey scale score of 8 or more, which was
determined by a single experienced observer'”), The
presence of acne was also evaluated. The puberty
was appreciated according to the Tanner Stage™®.
The POF was defined as the development of irregular
menses or amenorrhea before the age of 40 years in
association with follicle-stimulating hormone (FSH:
IU/L) concentrations in the postmenopausal range (as
defined by the measuring laboratory). Polycystic ovaries
were diagnosed by pelvic or intravaginal sonography
according to the Rotterdam consensus criteria. PCOS
was defined by the presence of two out of three of the
following criteria: (1) Oligo- and/or anovulation (irregular
menses or amenorrhea); (2) Clinical and/or biochemical
signs of hyperandrogenism; and (3) Polycystic ovaries
(by pelvic ultrasound, include the presence of 12 or
more follicles in each ovary measuring 2 to 9 mm in
diameter and/or increased ovarian volume (>10 mL;
calculated using the formula 0.5 x length x width x
thickness). One ovary fitting this definition is sufficient
to define polycystic ovarian morphology (PCOM) and
exclusion of other etiologies™.

The glycosylated haemoglobin Alc (HbAlc) testing
was performed in our laboratory using a method that
is The National Glycohaemoglobin Standardization
Program (NGSP), United States certified and standardized
to the Diabetes Control and Complications Trial
(DCCT) assay™.. Total testosterone level was done
for all the patients (normal level 0.69 to 2.1 nmol/L).
Plasma testosterone was analyzed using Elecsys
Testosterone II from Roche company where the
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electrochemiluminescence immunoassay “ECLIA” was
intended for use on Elecsys and cobas e immunoassay
analyzers. Regarding the testosterone level, 0.69 to 2.1
nmol/L considered as normal and testosterone > 2.1
mmol/L considered as high testosterone level.

In patients with irregular menses and no clinical
or biochemical features of hyperandrogenism, we
performed pelvic ultrasound to study the morphology
of the ovaries. Pelvic ultrasound was also performed in
patients with amenorrhea.

Statistical analysis

Data analysis was carried out using Microsoft Excel 2010
(Microsoft Corporation, Seattle, WA, United States) and
Statistical Package for Social Sciences version 22 (SPSS
Inc., Chicago, IL, United States). In addition to the
descriptive analysis, »* test (for categorical variables)
and independent t test (for continuous variables) were
also performed to identify variables associated with
reproductive disturbances before and after diagnosis
menarche and patients with PCOS and without PCOS.
Continuous variables are represented as mean values
+ SD, while categorical variables are expressed as
frequencies and percentages. A P-value of < 0.05 was
considered as statistically significant.

RESULTS

The overall mean of the clinical parameters of the study
population were as follows: Age 18.26 + 4.05 (range
13-29 years), age at diagnosis of diabetes 11.5 + 3.96
(range 1-21 years), duration of TLDM 6.8 *+ 5.35 years
(range 1-28 years), age at menarche 12.56 £ 0.96
(range 9-16 years), BMI 23.54 + 3.3 kg/m’ (range
17.8-34.4) and HbAlc was 9.23 + 1.92 (range 6-16).

Clinical and anthropometric characteristics of the
study population are shown in Table 1. Among the
studied population, 41.2% (42/102) possess family
history of DM; 15.7% (16/102) had PCOS; 1% (1/102)
had POF; and 2.95% (3/102) had amenorrhea. The
study also found that 26.5% (27/102) of patients
had irregular menses; 18.6% (19/102) had acne;
6.9% (7/102) had Celiac disease; 33.3% (34/102)
had Hashimoto thyroiditis; 13.7% (14/102) had
dyslipidemia, 24.5% (25/102) had hirsutism;12.7%
(13/102) had RDKA and 11.8% (12/102) had diabetes
complication (neuropathy and retinopathy and none of
our patients had nephropathy).

Majority of the study population are in teen age
group 13-19 (69.6%, 71/102; mean = 15.9). Among
the 71 teenagers, 2.8% (2/71) underweight, 26.8%
(19/71) overweight, 2.8% (2/71) obese and 67.6%
(48/71) were normal. The mean age of the young
women (20-29 years, n = 31) was 23.5 years. Among
the young women, 3.2% (1/31) underweight, 48.4%
(15/31) overweight, 3.2% (1/31) obese and 45.2%
(14/31) were normal.

The factors associated with menarche before and
after diagnosis of diabetes are shown in Table 2. A total
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Table 1 Clinical and anthropometric characteristics of the study population

Variables Frequency (n = 102) %
Age (y1)

13-19 71 (mean age 15.9 + 2.72) 69.6

20-29 31 (mean age 23.5 + 2.41) 30.4
Family History of diabetes

No 60 58.8

Yes 42 41.2
Polycystic ovarian syndrome

No 86 84.3

Yes 16 15.7
Recurrent diabetic ketoacidosis

No 89 87.3

Yes 13 12.7
Complications of diabetes

No 90 88.2

Yes 12 11.8
Age of diagnosis (yr)

1-10 34 (mean 7.1 + 2.85) 33.3

11-21 68 (mean 13.8 + 1.99) 66.7
Age of menarche (yr)

9-11 5 49

12 50 49

13-16 47 46.1
Menses

Irregular 27 26.5

Regular 75 73.5
Premature ovarian failure

No 101 929

Yes 1 1
Celiac disease

No 95 93.1

Yes 7 6.9
Hashimoto thyroiditis

No 68 66.7

Yes 34 33.3
Dyslipidemia

No 88 86.3

Yes 14 13.7
Hirsutism

No 77 75.5

Yes 25 24.5
Acne

No 83 814

Yes 19 18.6
Pelvic ultrasound

Not done 67 66.7

Small ovaries 3 29

Normal 11 10.8

PCOS 21 20.6
Testosterone level

Normal 77 75.5

High 25 245
Hemoglobin A1C

<7% 13 (mean 6.67 + 0.57) 127

>7% 89 (mean 9.57 +1.78) 87.3

PCOS: Polycystic ovary syndrome.

of 47.1% (48/102) patients were diagnosed as having
diabetes before menarche and 52.9% (54/102) were
diagnosed as having diabetes after menarche. Age,
duration of DM and acne showed statistically significant
differences among the two groups. Similarly, when
compared with those identified with diabetes before
menarche (9.73%), the girls diagnosed with diabetes
post menarche (8.78%) reported lower HbAlc levels (P

JRaishideng®
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= 0.007).

Figure 1 shows the percentage differences of
irregular menses among patients diagnosed with
diabetes before and after menarche. Compared to
whose diabetes was diagnosed before menarche
35.4% (17/48), patients diagnosed with diabetes after
menarche 18.5% (10/54) showed less irregular menses
(differences 16.9%, P = 0.04). Similarly, compared with
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Table 2 Factors associated with menarche before and after diagnosis of diabetes

Variables Diabetes diagnosed Diabetes diagnosed P value
before menarche after menarche
(n = 48), n (%) (n = 54), n (%)

Age (yr)

13-19 (7 =71) 38 (53.5) 33 (46.5) 0.038
20-29 (7 = 31) 10 (32.3) 21 (67.7)

Family history of diabetes
No (7 = 60) 28 (46.7) 32 (53.3) 0.542
Yes (7 = 42) 20 (47.6) 22 (52.4)

Polycystic ovarian syndrome
No (7 = 86) 42 (48.8) 44 (51.2) 0.289
Yes (7 = 16) 6 (37.5) 10 (62.5)

Recurrent diabetic ketoacidosis
No (7 = 89) 42 (47.2) 47 (52.8) 0.591
Yes (7 =13) 6(46.2) 7 (53.8)

Complications of diabetes
No (7 = 90) 41(45.6) 49 (54.4) 0.299
Yes (7 =12) 7 (58.3) 5(41.7)

Menses
Irregular (7 = 27) 17 (63) 10 (37) 0.04
Regular (77 = 75) 31 (41.3) 44 (58.7)

Premature ovarian failure
No (7 =101) 48 (47.5) 53 (52.5)

Yes (7 =1) 0 1 (100) 0.529

Celiac disease
No (7 = 95) 44 (46.3) 51(53.7) 0.434
Yes (7 =7) 4 (57.1) 3 (42.9)

Hashimoto thyroiditis
No (7 = 68) 31 (45.6) 37 (54.4) 0.416
Yes (7 = 34) 17 (50) 17 (50)

Dyslipidemia
No (7 = 88) 42 (47.7) 46 (52.3) 0.482
Yes (7 = 14) 6 (42.9) 8 (57.1)

Hirsutism
No (7 =77) 37 (48.1) 40 (51.9) 0.452
Yes (7 = 25) 11 (44) 14 (56)

Acne
No (7 = 83) 45 (54.2) 38 (45.8) 0.002
Yes (7 =19) 3(15.8) 16 (84.2)

Pelvic ultrasound
Not done (7 = 67) 31 (46.3) 36 (53.7) 0.103
Small ovaries (7 = 3) 3 (100) 0
Normal (7 =11) 7 (63.6) 4 (36.4)

Polycystic ovary syndrome (7 = 21) 7 (33.3) 14 (66.7)

Testosterone level
Normal (7 = 77) 40 (51.9) 37 (48.1) 0.065
High (7 = 25) 8(32) 17 (68)

Variables mean + SD mean + SD P value
Body mass index 23.83+£0.5 23.28£0.3 0.123
Duration of diabetes 913+0.8 474105 0.011
Age at diabetes diagnosis 8.42+04 143 +0.2 0
Insulin dose unit/kg 0.84+0.23 0.88+0.23 0.794
Hemoglobin Alc 9.73+0.3 8.78+0.2 0.007
Body mass index 23.83£0.5 23.28 £0.3 0.123

Categorical variables analyzed by 4° test and the continuous variables analyzed by t-test. P < 0.05 considered as significant.

patients diagnosed with diabetes prior to menarche
(mean age 12.9 years), patients diagnosed with
diabetes post menarche (mean age 12.26 years) were
found to have 0.64 years less in the age of menarche (P
= 0.04) (Figure 2).

Results displayed as patients with PCOS (15.7%;
16/102) and without PCOS (84.3%; 86/102) are shown
in Table 3. Out of 71 teenagers and out of 31 young
women 15.5% (11/71) and 16.1% (5/31) had PCOS
respectively. Of these PCOS patients, 37.5% (6/16)
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had irregular menses, 6.3% (1/16) had Celiac disease,
37.5% (6/16) had Hashimoto thyroiditis and 18.7%
(3/16) had acne. There were no significant differences
were observed among patients with PCOS and without
PCOS except the variables family history (P = 0.001)
and BMI (P = 0.008).

DISCUSSION

Reproductive disturbance has long been recognized
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Figure 1 Irregular menses among girls/young women diagnoses with
diabetes before (7 = 48) and after menarche (7 = 54).

12.9 Age difference 0.64 yr
(P =0.04)
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10.5 -

(o]

Diabetes diagnosed before
menarche

Diabetes diagnosed after
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Figure 2 Mean age of menarche among girls/lyoung women (n = 102)
diagnoses with diabetes before and after menarche.

as a prevalent problem among girls and young
women with TIDM®", In the present study, we found
that approximately one fourth (26.5%) of the study
population experiencing an irregular menses. An earlier
study reported that approximately one third of young
women with T1DM suffer some kind of menstrual
dysfunction™. However, other studies reported that the
rates of menstrual irregularity are 50% higher among
patients with T1DM than those without T1DM!%*,
Furthermore, it is well demonstrated that T1DM decreased
physical, psychological well-being (depression and
diabetes-related distress) and decreased the quality
of life of adolescent girls and young women™. Such
disturbances combined with other dysfunctions that
could influence the reproductive system, are highly
significant for type 1 diabetic adolescent girls and young
women; in particular, those diagnosed prior to puberty
often have peripubertal disturbances™® 2",

A growing number of studies have investigated that
globally, a secular trend of younger age at menarche
has been well recognized®®*’!, The mean age of
menarche varies from about 12.5 years in the United
States to 12.72 in Canada, 12.9 in the United Kingdom
and 13.06 years in Iceland™>”. A study done on
girls in Istanbul, Turkey, identified the median age at
menarche to be 12.74 years™". In Saudi Arabia, the
age of menarche shows considerable declining patterns.
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In the past decade, a study reported that the mean age
at menarche among Saudis was 13.057%. However,
more recent data from a study in 2015 indicated that
the mean age of menarche for Saudi school going girls
was 11.5 + 1.48 years™. The present study revealed
the mean age of menarche was 12.56 + 0.96 among
adolescent girls and young women with T1DM, which is
higher than previous study findings (11.5 = 1.48 years)
among the normal school going girls in Saudi Arabia’.

Similar to others, this study also identified delayed
menarche among girls with TIDM®***), The results
from this present study demonstrated, that when those
diagnosed with diabetes prior to menarche (12.26
years), experienced a delay (0.64 years) in the mean
age of onset of menstruation compared with girls
diagnosed after menarche. Other studies reported a
delay of about one year in girls with TIDM at the age
of menarche if diabetes mellitus onset was before
puberty®>?1, Kjaer, similar to the earlier findings of
Bergqvist and Burkart, reported that should diabetes
develop during childhood, menarche is often delayed.
However, age of menarche is comparable to that of
the non-diabetic controls if diabetes mellitus onset
occurred post puberty. This implies that menarche is not
influenced by a genetic predisposition to diabetes but
is possibly affected by the presence of clinical diabetes
and diabetic metabolic disturbances, specifically the
high HbA1lc levels and duration of diabetes®®*”), In
the present study, when compared to patients who
diagnosed as having diabetes after menarche (9.73 *
0.3), patients who diagnosed as having diabetes before
menarche (7.8 = 0.2) had significantly lower HbAlc.
Despite diagnostic and therapeutic advances of recent
decades, delay at menarche and high prevalence of
menstrual irregularity is still detected among adolescent
females with TLDM™**®!, The present study shows, that
compared with those diagnosed with diabetes before
menarche (35.4%), the girls diagnosed with diabetes
after menarche (18.5%) experience less menstrual
disturbance. Similarly, when compared with those
identified with diabetes before menarche (9.73%), the
girls diagnosed with diabetes post menarche (8.78%)
had lower HbA1c levels. Studies also indicated that
age at diabetes diagnosis and the HbA1lc level were
the risk factors for patients diagnosed prior menarche,
which later in life resulted in the impairment of crucial
life processes, including disturbances in menstruation
and fertility, sexual and urinary tract dysfunctions®”.
An epidemiological study investigating menarche and
menstrual disturbances, demonstrated menstrual
dysfunction in 21.6% of women with TIDM compared
with 10.8% in the nondiabetic controls, in 245 insulin-
treated diabetic women and 253 healthy women.
Therefore, it was evident that menstrual dysfunction
occurred nearly twice as often in women with TIDM
compared with the non-diabetic controls®®.

The fact that PCOS, which occurs quite frequently
in women in the reproductive age, is related to
reproductive and metabolic dysfunctions’®.. One of the
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Table 3 Factors associated with polycystic ovarian syndrome 7 (%)

Variables No PCOS (7 = 86) PCOS (n = 16) P value

Age (y1)

13-19 yr (n =71) 60 (84.5) 11 (15.5) 0.574
20-29 yr (n = 31) 26 (83.9) 5(16.1)

Family History of diabetes
No (n = 60) 57 (95) 3(5) 0.001
Yes (n=71) 29 (69) 13 (31)

Recurrent diabetic ketoacidosis
No (n = 89) 75 (84.3) 14 (15.7) 0.43
Yes (n =13) 11 (84.6) 2 (15.4)

Complications of diabetes
No (n = 90) 79 (87.8) 11 (12.2) 0.092
Yes (n=12) 7 (58.3) 5(41.7)

Menses
Irregular (n = 27) 21 (78) 6 (16.7) 0.214
Regular (1 = 75) 65 (87) 10 (15.4)

Premature ovarian failure
No (n =101) 85 (84.2) 16 (15.8) 0.843
Yes (n=1) 1 (100) 0

Celiac disease
No (n = 95) 80 (84.2) 15 (15.8) 0.698
Yes (n=7) 6(85.7) 1(14.3)

Hashimoto thyroiditis
No (n = 68) 58 (85.3) 10 (14.7) 0.453
Yes (n = 34) 28 (82.4) 6 (17.6)

Dyslipidemia
No (n = 88) 76 (86.4) 12 (13.6) 0.15
Yes (n =14) 10 (71.4) 4 (28.6)

Hirsutism
No (n=77) 62 (80.5) 15 (19.5) 0.054
Yes (n = 25) 24 (96) 1(4)

Acne
No (n = 83) 70 (84.3) 13 (15.7) 0.612
Yes (1 =19) 16 (84.2) 3(15.8)

Pelvic ultrasound
Not done (1 = 67) 54 (80.6) 13 (19.4) 0.317
Small ovaries (1 = 3) 2 (66.7) 1(33.3)

Normal (n =11) 10 (91) 109
PCOS (n =21) 20 (95.2) 1(4.8)

Testosterone level
Normal (n = 77) 62 (80.5) 15 (19.5) 0.054
High (1 = 25) 24 (96) 1(4)

Variables mean + SD mean + SD Pvalue
Body mass index 23.2+2.86 253 +4.77 0.008
Duration of diabetes 6.59 +5.16 7.94 + 6.45 0.53
Age at diabetes diagnosis 11.6 £3.82 10.8 +4.69 0.227
Age of menarche 125+1 12.63 £ 0.69 0.118
Insulin dose unit/kg 0.8+0.24 0.83 £0.20 0.493
Hemoglobin Alc 9.23+1.98 9.19+1.64 0.516

Categorical variables analyzed by 4 test and the continuous variables analyzed by t-test. 7 < 0.05 considered as significant. PCOS: Polycystic ovarian

syndrome.

main characteristics of PCOS™**"!is obesity, ranging
from 12.5%"" to 100%*, with a total estimated
prevalence of 49%!"*, as reported in a recent meta-
analysis™*, Obesity may exacerbate the metabolic
and reproductive disorders linked to this syndrome™?,
like insulin resistance, dyslipidemia, and metabolic
syndrome®!, The meta-analysis revealed that women
with PCOS exhibit higher levels of triglycerides (TG),
LDL-cholesterol and total cholesterol (TC), and lower
levels of HDL-cholesterol when compared with the
controls, irrespective of BMI“®. This present study
showed a significant difference in the BMI between
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those with PCOS (mean BMI 25.3) and those without
PCOS (mean BMI 23.2). Similarly, a family history
of DM also revealed a significant difference between
those with PCOS and those without the condition, a fact
supported by earlier studies which recorded significantly
increased numbers of women with a positive family
history of diabetes among those with PCOS™”.

This study has few limitations, mainly, it was
performed in a single center examining only a specified
number of risk factors, there was no control group with
which to compare the study population, patients were
taking oral contraceptive pills were excluded which can
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lead to underestimation of a reproductive disturbances
proportion of female with T1DM especially PCOS and
finally the details regarding the pelvic ultrasound report
that in most cases does not include the measurement
of the ovaries but defined only as small or normal. More
research is necessary to address the limitation identified
in this work. However, this study presents pertinent
information on reproductive disturbance among Saudi
adolescent girls and young women with T1DM.

In conclusion, more than one fourth of the study
population with T1DM experiencing an irregular menses.
Adolescent girls and young women diagnosed with
diabetes prior to menarche reported higher menstrual
irregularity and a delay in the age of menarche. More
studies are required to confirm these findings among
T1DM patients from different ethnic backgrounds.
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Background

Many studies have reported frequent disturbances in the reproductive system
including infertility, delayed onset of menarche, menstrual irregularities and
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