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Editorial on the Research Topic

Association of diabetes mellitus with cognitive impairment and
neurological disorders

The intersection of diabetes mellitus (DM) and cognitive impairment (CI) has become
a critical area of research due to the rising prevalence of diabetes globally and their
associated neurocognitive complications. This editorial aims to frame the research findings
within this Research Topic by exploring the relationships between diabetes and cognitive
decline, neurovascular asymmetry, underlying physiological mechanisms and future
treatments options highlighted in the contributing articles. Each study adds valuable
insights into how diabetes, both Type 1 and Type 2, affects cognitive function, posing
significant public health concerns.

Tassew et al. systematically reviewed the prevalence of CI among patients with DM in
Africa, finding a pooled prevalence of 43.99%. Key factors associated with CI included
primary education level, poorly controlled diabetes, age over 60, and diabetes duration of
more than 10 years. This review aimed to assess these associations and provide insights into
the burden of cognitive dysfunction in populations with DM. Their findings highlight the
need for an early diagnosis and targeted healthcare interventions to address CI in patients
with DM, particularly those at higher risk due to these contributing factors
mentioned before.

Moreover, having effective and low-cost screening tools is essential for early diagnosis. Lei
et al. developed and validated a predictive model for cognitive dysfunction in individuals
with abdominal obesity by using factors such as age, sex, education, total fat intake, red
blood cell folate, depression, and physical activity. The model was built using data from
1,490 participants and assessed for predictive accuracy. Results showed strong predictive
performance, with C-index values of 0.814 for the training set and 0.805 for the validation
set. The nomogram effectively identified individuals at risk for cognitive dysfunction,
demonstrating good clinical utility for early intervention and risk management.

In this regard, there may be additional diagnostic tools beyond cognitive tests. Some
studies suggest that the retina may serve as a window to the brain. In fact, Li et al. explored
the relationship between mild cognitive impairment (MCI) and retinal nerve fiber layer
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(RNFL) thickness in type 2 diabetes mellitus (T2DM) patients.
RNFL was assessed by using optical coherence tomography (OCT).
Serum levels of IL-18, irisin, CML, and RAGE were also determined.
Their results showed that T2DM patients with MCI had thinner
RNFL and higher levels of IL-18, CML, and RAGE, whereas irisin
levels were reduced. These markers were significantly correlated
with cognitive test scores, suggesting their potential use as
diagnostic indicators for MCI in T2DM patients.

Furthermore, not just retinal nerve fiber layer, but other brain
changes have also been described. Samoilova et al. evaluated
interhemispheric asymmetry in brain structure, metabolism, and
neurovascular changes in patients with type 1 diabetes and
cognitive impairment. By using MRI, spectroscopy, and perfusion
imaging, their research revealed a significant asymmetry,
particularly in frontal and occipital lobes. White and gray matter
atrophy, along with metabolic disturbances in the hippocampus,
were identified. These changes correlated with cognitive decline,
particularly in attention and memory. Their findings suggest that
neurovascular and metabolic alterations contribute to cognitive
impairment in type 1 diabetes, highlighting the importance of
early detection through neuroimaging.

Besides, an early diagnosis could present a unique opportunity
to reverse brain structural and connectivity changes. In fact, Fang
et al. explored cognitive reversal and brain connectivity changes in
young adults with T2DM. Participants showed cognitive
improvement in areas like global cognition and executive function
after 18 months of a proper glycemic control. Brain connectivity,
which was enhanced at baseline, normalized over time, and this
reduction was linked to cognitive gains. This study suggests a
potential “window period” for reversing cognitive dysfunction in
early-stage diabetes. However, no clear association between
glycemic control and brain connectivity was found, highlighting
the complexity of the relationship between blood glucose and
brain function.

Also, some emerging therapies have been proposed. Li et al.
evaluated the effects of electroacupuncture (EA) on cognitive
function and metabolic disorders in Alzheimer’s disease (AD)
model mice. EA improved cognitive abilities, reduced tau
phosphorylation, and enhanced neuronal morphology.
Additionally, EA regulated metabolic disorders by promoting
brown adipose tissue (BAT) thermogenesis and improving
peripheral glucose and lipid metabolism. EA also reduced insulin
resistance and increased insulin sensitivity in the brain. These
findings suggest that EA has therapeutic potential for treating AD
by addressing both cognitive deficits and underlying metabolic
imbalances, particularly through BAT activation and central
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insulin pathway regulation. In the context of human clinical
trials, Pujol et al. proposed a promising clinical trial protocol
which aimed to assess the effects of daily phytate supplementation
on the progression of MCI, brain iron deposition, and diabetic
retinopathy in T2DM patients. Over a 56-week randomized,
double-blind, placebo-controlled trial, cognitive changes, brain
iron accumulation using MRI, and retinal health will be
evaluated. Their hypothesis is that phytate supplementation could
improve cognitive function, reduce iron accumulation in the brain,
and slow neurodegeneration in both the central nervous system and
the retina, potentially offering a new therapeutic strategy for T2DM
patients with MCI.

In conclusion, the association between diabetes mellitus and
cognitive impairment represents a growing public health challenge
due to the global increase in both conditions. All these studies offer
valuable insights into the underlying mechanisms of this
relationship, from the importance of early detection to emerging
therapeutic innovations. There is an urgent need for personalized
medical interventions, accessible diagnostic tools, and a
comprehensive approach that addresses both metabolic
disturbances and neurological symptoms to mitigate the impact
of cognitive decline in patients with DM.

Author contributions

JN: Conceptualization, Investigation, Supervision, Writing -
original draft, Writing - review & editing. AP: Conceptualization,
Investigation, Methodology, Writing — original draft.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fendo.2022.961254
https://doi.org/10.3389/fendo.2022.874538
https://doi.org/10.3389/fendo.2022.874538
https://doi.org/10.3389/fendo.2023.1330565
https://doi.org/10.3389/fendo.2024.1332237
https://doi.org/10.3389/fendo.2024.1505230
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: Association of diabetes mellitus with cognitive impairment and neurological disorders
	Author contributions
	Conflict of interest
	Publisher’s note



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


