HERITABILITY OF MENOPAUSAL AGE

MATERIAL AND METHODS

Heritability was determined by a maximum likelihood approach as implemented in the ASSOC program of the Statistical Analysis in Genetic Epidemiology (S.A.G.E.) package, version 6.1.[1] ASSOC uses a linear regression model, in which the residual variance is partitioned into the sum of an additive polygenic component and a subject-specific random component. Heritability is expressed as the polygenic variance divided by the total residual variance
RESULTS 

The large family-based dataset presented here allowed a determination of heritability of menopausal age for fragile X families. Since the software program S.A.G.E. is unable to differentiate censored data from well-defined menopause, heritability could only be determined for women with a well-defined age at menopause. The overall heritability of age at menopause for premutation carriers and non-carriers was 0.72. After correcting for the premutation (as dichotomous variable), a heritability of 0.43 was left. Further assessments were performed on premutation carriers and non-carriers separately (Table 1). The total residual variance of menopausal age was large among premutation carriers with a low heritability of menopausal age among premutation carriers, i.e., 0.22. Non-carriers exhibited a smaller total residual variance in menopausal age, with a large polygenic component and a heritability of 0.71 (Table 1).
Table 1 Heritability and variances of menopausal age for different models including polygenic effect
	
	Premutation N=197
	
	
	Non-carriers N=193
	
	

	Models
	Total variance
	Polygenic variance
	Heritability
	Total variance
	Polygenic variance
	Heritability 

	No parameter adjustment
	44.61
	9.87
	0.22
	22.43
	16.33
	0.73

	Genetic
	
	
	
	
	
	

	   Risk index by repeat
	44.11
	8.33
	0.19
	NA
	
	

	Environmental
	
	
	
	
	
	

	   Smoking 
	43.98 a
	8.39 a
	0.19 a
	22.01 
	17.54
	0.80

	   BMI 
	43.99 a
	7.67 a
	0.18 a
	22.40
	15.74
	0.70

	Reproductive 
	
	
	
	
	
	

	   Parity 
	39.51 a
	7.24 a
	0.18 a
	21.77
	14.81
	0.68

	   OC 
	43.95 a
	7.76 a
	0.18 a
	22.34
	16.33
	0,73

	   Menarche
	44.04 a
	9.8 a
	0.22 a
	22.33
	16.67
	0,75

	Multivariate
	39.08 b
	7.24b
	0.19 b
	21.49 c
	15.76 c
	0.73 c


a: Corrected for risk index by repeat for premutation carriers; b: corrected for risk index by repeat, smoking, BMI, parity, OC-use and menarche; c: corrected for smoking, BMI, parity, OC-use and menarche.
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