Table 65.  Studies Examining Threshold Effect Between Glycosylated Hemoglobin and Nephropathy

	Study Design
	Study
	Outcome
	Methodology
	Reported Threshold

	Cohort
	Molyneaux et al., 1998 [424]
	Incident micro-albuminuria
	Data was analyzed comparing HbAlc less than or equal to 8.0% and greater than 8.0% as the cut off to enable comparison with DCCT. The Poisson model was fitted with a threshold variable [<ln 8.0%=0 and if >ln 8.0%=(1n mean HbA1c – 1og 8.0%)]. The threshold (<8.0% and >8.0%) was tested using a Wald test.
	None

	Cohort
	Scott et al., 2001 [25]
	Micro-albuminuria
	GAMs, (Generalized Additive Models) were used within the discrete failure time approach, to assess the linearity (in the logarithm of odds scale) of the relationship between HbA1c and onset of microalbuminuria.  A GAM allows for relaxation of the assumption of linearity by using a flexible smoothing term- in this case the loess option- to fit a smooth curve to the ungrouped data.
	8%

(among

smokers)

	Cohort
	Chaturvedi et al., 2001a [84]
	Micro-albuminuria
	A breakpoint or threshold effect for the relationship between HbA1c, and microalbuminuria was tested for using a two-phase segmented-weighted regression analysis, which fits two straight lines through a series of defined points.  These points were calculated by logistic regression adjusted for diabetes duration.  This segmented regression was compared with the line of best fit, using weighted linear regression.  Logistic regression was used to test for the threshold effect.
	None

	Cohort
	Sawicki et al., 2000 [289]
	Nephropathy progression
	To investigate possible threshold effects of HbA1c and blood pressure on progression of nephropathy. Ulm’s threshold model and a novel approach by Bender to assessing threshold effects in epidemiological studies were used.
	None

	Cohort
	Hovind et al., 2001 [154]
	Decline in GFR
	To evaluate whether there were nonlinear effects of the variables on the decline in GFR,  the linear regression model  was extended to a model with one change point for each variable at a time. By varying the change point, the position of the change point could be estimated  (threshold) and tested to determine whether inclusion of a change point improved the model.
	None

	Cohort
	Alaveras et al., 1997 [681]
	Decline in GFR
	To assess whether there was a threshold effect in the relationship between HbA1, and rate of decline of GFR the distribution of mean HbA1 was divided into thirds.
	None

	Cohort
	Warram et al, 2000 [304]
	Progression to proteinuria
	A generalized additive model (GAM) was constructed to examine further the relationship between baseline HbA1c and progression to proteinuria. A GAM replaces the usual assumption of linearity with a flexible smooth term, in this cases the loess option, to fit a smooth curve to the ungrouped data.
	7.5 - 8.5%

	Trial
	Ohkubo et al., 1995 [888]
	Incidence/

Progression nephropathy
	The relative risks were calculated using proportional-hazards analysis only in the combined cohort. Event rates of complications were presented as the number of events per 100 patient-years, based on the ratio of observed number of events to the total number of patient-years of exposure.
	6.5%
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