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Dear Editor
Testosterone (T) levels in men decline incrementally from middle age onwards, resulting in low levels in 20% of men aged 50 years, and 50% among those aged 80 years.1 Evidence of the associations between T and mortality among middle-aged men is contradictory. Among older men, this is less studied.2–7 We performed a prospective 9-year follow-up study to clarify the associations of sex hormone levels with all-cause mortality among older Finnish men.

This study is a part of the longitudinal epidemiological study carried out in South-Western Finland.8 Sample for the current study consisted of 474 men aged ≥65 years. 

Blood samples were obtained with minimal stasis between 8 am and 10 am after an overnight fast. Serum levels of T, SHBG, fT, and LH were determined by using the AutoDelfia automatic immunoassay (PerkinElmer/Wallac, Turku, Finland). Free T was calculated as follows: proportion (%) of fT (fT%) = 2.28 – 1.38 x log(SHBG [nmol/l]) x 10.9 Subjects with any sex hormone outside ±3 SD (standard deviation) were excluded according to the ±3 SD criterion. Data from all participants who had died before the beginning of January 2008 were obtained from the official Finnish Cause of Death Registry. 

The study was conducted according to the guidelines of the Declaration of Helsinki. The Ethics Committee of the Hospital District of Varsinais-Suomi approved the study protocol. Participants gave their informed consent.

Hazard ratios and their 95 % confidence intervals for deaths were calculated using Cox proportional hazard models. Age, smoking, frequency of exercise and type 2 diabetes were used as confounding factors. 
During a 9-year follow-up, 179 men died. After adjustments, T, SHBG, fT, LH or T/LH levels did not predict all-cause mortality (Table 1.)

The results of our study are similar to those in the Framingham Heart (FH) study2 and the Health in Men (HiM) study6 showing no association with T and mortality. In the study of Osteoporotic Fractures in Men (MrOS)4 and two other longitudinal studies,3,5 inverse associations between T and mortality were found. One difference between studies was the assay methods used; in our study and in the FH study2 immunoassay-based hormone assay methods were used, whereas in the MrOS study4 a mass spectrometry-based technique was used. According to Wang et al.,10 mass spectrometry provides more accurate assessment of T than immunoassay-based techniques. 

The associations of SHBG, fT and LH with mortality have been studied very little. In the HiM study,6 SHBG, fT and LH were associated with mortality, whereas in the Finnish Cohorts of the Seven Countries Study, SHBG was not associated with mortality.7 In the FH study,2 LH was not associated with mortality. 

In conclusion, T, SHBG, calculated fT or LH were not associated with mortality among older Finnish men. Because of contradictory evidence, more studies with large samples, longer follow-ups, and high quality are needed. 
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Table 1. HRs and their 95% CI (in parentheses) of testosterone, sex hormone-binding globulin (SHBG), free testosterone, luteinizing hormone (LH), and testosterone/LH and all-cause mortality in elderly men during the 9-year follow-up (n=474). 

	Mortality* (n=474) (179 events)
	
	

	Testosterone
	0.98 (0.97-1.00)
	.110

	SHBG 
	0.98 (0.92-1.05)†
	.600

	Free testosterone
	0.99 (0.97-1.00)†
	.131

	LH
	0.99 (0.96-1.03)
	.596

	Testosterone/LH
	1.00 (0.94-1.07)
	.936



HR = Hazard ratio for one unit increase in sex hormones
CI = Confidence Interval
*Adjusted for age, smoking, frequency of exercise, and diabetes
†Hazard ratio for one unit increase in SHBG and free testosterone level




