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ABSTRACT
Our group has previously reported that in girls with type 1 Diabetes (T1D) poor glycemic control

correlates with delayed Age at Menarche (AAM), and obesity correlates with earlier AAM [1]. In this

study, we examined the association of Insulin Sensitivity (IS) with AAM in the same cohort (n=379). The

IS score used (see below) was validated by euglycemic clamps [2]. To examine the confounder adjusted

impact of IS on AAM we have fitted a series of multiple linear regression models with AAM as the

outcome variable, including linear and non-linear terms. Unadjusted models showed that neither linear

nor quadratic effects of IS are significant predictors for AAM (p=NS). After adjusting for the potential

confounders (duration of T1D, BMI, race, socioeconomic status) IS had a significant negative linear

effect (=-0.09; p<0.01), and a significant quadratic effect (p<0.01) on AAM. This pattern was reverse to

the one typically seen in girls without T1D [3]. Therefore, it appears that pathologies underlying T1D may

alter the way in which IS impacts AAM.

OBJECTIVES
Abnormal timing of menarche is a predictor of many pathological conditions. Those pathologies

include reproductive dysfunctions, metabolic disorders and cardiovascular diseases. It has been

reported that early AAM is associated with lower IS and increased risk of type 2 diabetes [4].

However, the association of IS with AAM in girls with T1D has not been studied. We have

previously demonstrated that in girls with T1D, poor glycemic control correlates with delayed

AAM, while obesity - reflected by Body Mass Index (BMI) - correlates with earlier AAM.

In this study, we examined the association of IS with AAM in T1D.

DESIGN & METHODS
The SEARCH for Diabetes in Youth study comprises the largest contemporary cohort of youth

with diabetes in the US, inclusive of youth diagnosed with diabetes younger than age of 20

years, whose diabetes was prevalent in 2001, or incident in the years thereafter. Participants

included in our analyses were girls (n=379) diagnosed with T1D from 2002-2005. Their mean

age at diagnosis was 9.6±2.7 years and T1D duration 9.8±6.1 months. All participants had a

baseline visit prior to menarche and ≥1 follow-up visits. At the baseline visit, their mean A1c was

7.8±1.4 % and BMI 18.5±3.4 kg/m2. This cohort included 71% of non-Hispanic Whites, 12%

African-Americans, 8% Hispanics, and 9% others. IS was determined using the IS score formula

validated by euglycemic clamp studies [2], as follows:

IS=exp [4.6472520 - 0.02032 x (A-0.0977) x (B-0.00235) x C], 

where IS= Insulin Sensitivity; A=waist (cm); B=HbA1c (%); C= Triglycerides (mg/dL). 

A series of multiple linear regression (MLR) models with AAM as the outcome variable was fitted

to examine the confounder-adjusted impact of IS (measured at each visit) on AAM, including

linear and non-linear terms.

CONCLUSIONS
• In our cohort of girls with T1D, lower IS is associated with later AAM after the adjustment for potential confounders.

• This pattern is the opposite of the one seen in girls without T1D.

• The reversal of pattern may be secondary to pathological processes underlying T1D.

• Further studies are needed to better understand the impact of IS on reproductive system.

RESULTS
In our analyses, the unadjusted MLR models demonstrated that neither linear nor quadratic

effects of IS are significant predictors for AAM (p=NS). When adjusted for potential

confounders, including duration of T1D, BMI, race, and socioeconomic status - IS had a

significant negative linear effect (=-0.09; p<0.01), and a significant quadratic effect (p<0.01)

on AAM. Unexpectedly, this pattern is opposite to the one observed in girls without T1D [3].

However, as expected Body Mass Index z-score (BMIz) had a significant negative correlation

with IS (Spearman’s Rho =-0.41, p<0.0001).

FIGURES

Fig. 1: Association of Insulin Sensitivity with Age at Menarche

Fig. 2: Correlation between Insulin Sensitivity and Body Mass Index z-score
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