
We found that neurodegeneration contributes more to cognitive impairment than microvascular injury in middle-aged patients with 
type 2 diabetes. Both NAFLD and high BMI were independently associated with neurodegeneration. Neurodegeneration mediated 
association between metabolic dysregulation and cognitive impairment.
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Neurodegeneration and 
microvascular injury were 
associated with cognitive 
impairment in T2D. Obesity 
or NAFLD were also related 
to brain damage. We aimed 
to investigate the patterns of 
neurodegeneration and 
microvascular injury in 
middle-aged T2D patients 
with NAFLD or high BMI, 
and to analyze their 
relationships with metabolic 
parameters and cognitive 
function.

A total of 516 middle-aged 
subjects were enrolled, 
including 451 patients with 
T2D and 65 normal controls. 
The patients were further 
divided into four subgroups 
including the presence of 
NAFLD or high BMI. All 
participants underwent MRI, 
clinical assessments, and 
cognitive tests. Brain gray 
volume and cortical 
thickness represent 
neurodegeneration, and 
PSMD and WMH reflect 
microvascular injury. Partial 
correlation, canonical 
correlation, and mediation 
effect model analysis  were 
employed to assess the 
relationship.

The T2D patients showed 
widespread brain atrophy. 
Both NAFLD and high BMI 
were independently 
associated with 
neurodegeneration, with no 
significant interaction effect. 
No significant differences 
were found in PSMD or 
WMH volume, and neither 
NAFLD nor high BMI had a 
significant impact on 
microvascular injury. 
Neurodegeneration mediated 
the association between 
metabolic dysregulation and 
cognitive impairment, while 
microvascular injury did not.

These findings provide a 
theoretical basis for early 
identification and risk 
stratification of diabetes-
related cognitive impairment.
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