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Menstrual Disorders in Patients with Type I Diabetes Mellitus

Ah Reum Kwon, M.D., Hyun Wook Chae, M.D., Ho—Seong Kim, M.D. and Duk Hee Kim, M.D., Ph.D.

Department of Pediatrics, Yonsei University College of Medicine, Severance Children’s Hospital Seoul, Korea

Purpose : This study compares the prevalence of pubertal menstrual disorders in type 1 diabetes mellitus (DM)

patients with that in normal subjects,

Methods : A questionnaire was used to obtain data on pubertal development and menstrual history from 43 type
1 DM patients, who were diagnosed at the pediatrics department of Severance Children’s Hospital, Yonsei University,
and 56 normal control subjects, We evaluated the estrogen levels in all type 1 DM patients,

Results : The age at onset of puberty did not significantly differ between the 2 groups. However, the prevalence
of oligomenorrhea in type 1 DM patients (21,21%) was significantly higher than that in the control group (2,08%;
P<0.05). In addition, the incidence of amenorrhea in type 1 DM patients (20.59%) was significantly higher than
that in the control group (2.08%; P£<0.05 ), Pubertal development in type 1 DM patients was delayed due to
elevated levels of glycosylated hemoglobin (HbA1c), The delay (9 months) in pubertal development in the patients
diagnosed with type 1 DM at prepubertal ages was shorter than that (14.8 months) in the patients diagnosed
with type 1 DM at postpubertal age (P<0,05), The level of LH, FSH were higher and E; level was lower in DM
patients compared to control group, especially in diabetics with amenorrhea (P<0,05),

Conclusion : We observed a high frequency of delayed pubertal development and menstruation irregularities in pa-
tients who were diagnosed with type 1 DM at the prepubertal age or in type 1 DM patients with high levels of
HbA1c, This finding can be attributed to the decreased plasma levels of E, or due to the decreased E, activity
in patients with type 1 DM, Further evaluation of hormonal changes in type 1 DM patients is essential, (J Korean

Soc Pediatr Endocrinol 2009;14:116-123)

Key Words : Menstruation disorders, Diabetes mellitus, Type 1, Puberty, Amenorrhea
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Table 1. Characteristics of The Type 1 Diabetes Mellitus and
Control Group Subjects

T1DM Control

Characteristics (n=43) (n=56) P
Age (yr) 15.12+1.88 150+069 0335
BMI (kg/m?) 2134+325 1992+303 <005
Onset age of DM (yr) 7.44+3 91

Duration of diabetes (yr) 767479

Mean of HbA1c (%) 9.85+2 36

Data expressed as meantstandard deviation
Abbreviations : TIDM, type 1 diabetes mellitus; BMI, body mass
index; DM, diabetes mellitus
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Table 2. Thelarche, Menarche, and Menstrual Disorders in
Type 1 Diabetes Mellitus Patients and Control Group Subjects

T1DM Control

(n=43) (n=56) P

Thelarche (yr) 10.70+1 .25 10.93+1.05 0.157
Menarche (yr) 12.05+1 .45 12174103 0.321
Duration of menstruation 6.15+1.74 5.36+1 .22 <0.05

(day
Cycle of menstruation 4566+3591 2854+555 <0.05
(day : range) (20-180) (15-60)
Menorrhagia (%) 2059 16.67 0.328
Oligomenorrhea (%) 21.21 2.08 <0.05
2° amenorrhea (%) 20,59 2.08 <0.05

Data expressed as meantstandard deviation
Abbreviations : T1IDM, type 1 diabetes mellitus; 2° amenorrhea,
secondary amenorrhea

Table 3. Comparison of Physical and Pubertal Development
in Patients Showing Pre—pubertal and Post—pubertal Onset
of Diabetes

Characteristics g:;?u(?iggl) Z?wz;tp?r?fr %l P

Age (yn) 15.50+1.65 1400214 <005
BMI (kg/m?) 2194+314 1961+£305 <005
Onset age of DM (yr) 5.94+3 27 1182166 <0.05
Duration of diabetes (yr) 9.56+3.92 218+209 <005
Mean of HbA1c (%) 9.94+2 54 958+184 0.333
Thelarche (yr) 10.89+1.34 10141074 <0.05
Menarche (yr) 12.37+1.46 11144098 <005

Data expressed as mean =+ standard deviation
Abbreviations : BMI, body mass index; DM, diabetes mellitus
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Table 4. Relative Risk and 95% Confidence Intervals for Self-reported Menstrual Cycle Irregularities in Type 1 Diabetes Mellitus

Patients
T1DM (n=43) Pre-pub (n=32) HbA1c>10% (n=14)
vs, Control (n=56) vs, Post-pub DM (n=11) vs, HbA1c<8% (n=11)
Irregularity 0.810 (0.51-1.28) 4667 (1.85-11.79)* 2.333 (0.78-7.00)
Menorrhagia 1273 (0.51-3.17) 1.615 (0.23-11.30) 0.393 (0.09-1.77)
Oligomenorrhea 10,182 (1.31-78.93)* 1.615 (0.23-11.30) 3.929 (0.53-28,93)*
2° amenorrhea 10.182 (1.31-78.93)* 0.673 (0.16-2.76) 3.143 (0.41-24.27)

*P value<0.05

Abbreviations : TIDM, type 1 diabetes mellitus; Pre-pub, pre-pubertal onset of diabetics; Post-pub, post-pubertal onset of diabetics; DM,

diabetes mellitus; 2° amenorrhea, secondary amenorrhea
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Fig. 1. Serum Concentrations of LH, FSH, and E; in type 1 diabetes mellitus patients and normal subjects (WHO); type 1 diabetes
mellitus patients show decreased E; levels and increased LH, and FSH levels,
Abbreviations : LH, luteinizing hormone; FSH, follicle stimulating hormone; E,, estradiol; TIDM, type 1 diabetes mellitus; WHO, world

health organization

*P-value<0.05
20 5 16 188 - W
—
i 9 14 148 o |
1§ 4
12 120
14 4
iz o 10 100
LH FSH B
iy mi " millfemL [pgSmi)
F | g . e
o = S
4 4 L | 4 40 _-_
2 4 2 u |
o B 0
ED AD ED AD c ED AD

Fig. 2. Comparison of serum LH, FSH, and E» concentrations in diabetes patients with eumenorrhea and secondary amenorrhea ; the
patients with secondary amenorrhea show increased LH, and FSH and decreased E: levels,
Abbreviations : LH, luteinizing hormone; FSH, follicle stimulating hormone; Eo, Estradiol; ED, eumenorrheic diabetes; AD, secondary

amenorrheic diabetes
*Pvalue<0,05
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