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Does Diabetes have the potential to elevate the risk of Dementia?
A Meta-Analysis
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Analysis Background:The relationship between diabetes and the risk of developing dementia remains

inadequately understood. This study assesses the factors associated with the onset of dementia in
individuals with diabetes, offering insights for the prevention of dementia among diabetic patients.

Aim: To find out the factors associated with onset of Dementia in Diabetic individuals.

Materials & Methods: This analysis employed databases including PubMed, Embase, Web of Science, and
the Cochrane Library to examine literature from January 1, 2012, to March 31, 2024. Articles underwent
a thorough evaluation based on defined inclusion and exclusion criteria. The Newcastle-Ottawa Scale
(NOS) was employed to assess the quality of the studies.

Results: The research examined 14 articles, and the meta-analysis indicates a significant correlation
between diabetes and a heightened risk of dementia. A diabetes duration of under five years is
associated with an increased risk of dementia.

Conclusion: Diabetes significantly elevates the risk of dementia, especially in cases where the duration
of diabetes is less than five years or when hypoglycaemia occurs.
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instances occur in low- and middle-income countries[10] . Age is a
major risk factor for dementia, and diabetes worsens neuron and
blood vessel damage. Kapil Gudala et al.'s 2013 meta-analysis
found that diabetics have a 73% greater risk of dementia, including
a 56% higher risk of Alzheimer's Disease (AD)[11]. Further studies
show that diabetes doubles the risk of all-cause dementia,
including vascular dementia and AD[12]. Previous studies have
indicated that diabetics had a twice-higher risk of all dementias,
including AD and vascular dementia [13]. Reviews show that
diabetes, hypertension, dyslipidemia, and obesity predict
dementia in people over 65 [14].

A comprehensive systematic review and meta-analysis examined

whether diabetes and dementia risk have changed. Based on Kapil
Gudala et al.'s 2013 meta-analysis, this study covers 2012-2024. Its

1.INTRODUCTION

Diabetics have high blood sugar due to hyperinsulinism or insulin
resistance[1]. Global diabetes cases rose from 463 million in 2019
to over 537 million in 2021, according to the IDF. In developing
nations like India and China, prevalence is expected to grow 46%
by 2045 [2,3]. High blood sugar can damage nerves, blood vessels,
the heart, kidneys, and retina, reducing life quality and creating
serious health hazards [4]. Tests show that elevated blood sugar
causes reactive oxygen species, which cause neuroinflammation
and neuronal loss in the hippocampus, decreasing cognitive
function and perhaps causing dementia[5,8] . Diabetes increases
cognitive impairment and dementia risk, according to systematic
reviews [9].

A severe neurological disease, dementia, greatly impairs daily life.
Over 550,000 people worldwide are diagnosed with dementia each
year, with almost 100,000 new cases; more than 60% of these

objective is to quantify the correlation between diabetes and
dementia, assess factors that may influence this relationship, and
compare current findings with 2013 results to discover any changes
in risk over the last decade.
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2.MATERIALS AND METHODS

A comprehensive literature search was performed utilizing
PubMed, Embase, Web of Science, and the Cochrane Library,
covering the period from January 1, 2012, to March 31, 2024. The
investigation concentrated on the integration of “Diabetes
Mellitus” with “Dementia.”

%,
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Inclusion criteria: Research involving adult subjects. Research
investigating the correlation between diabetes and the risk of
developing dementia. Studies utilizing cohort, cross-sectional, and
various observational methodologies

Exclusion criteria: Papers that focus solely on dementia or
diabetes without examining the risk relationship between the two
conditions. Animal studies or cellular research. Reviews,
conference articles, guidelines, and other forms of non-original
research. Non-English publications. Studies involving fewer than 30
participants exhibit limited generalizability.

Collection of data:

Authors independently assessed titles and abstracts to identify
unsuitable articles before extracting data. The full texts of
possibly relevant research were then carefully evaluated for
inclusion.

Authors independently collected and verified data in a consistent
format. Author, publication years, study designs, locations, sample
sizes, participant demographics (age, gender, race), follow-up
durations, and diabetes and dementia diagnostic criteria were
extracted.

3.ASSESSMENT OF QUALITY
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The Newcastle-Ottawa Scale (NOS) was employed to assess the
quality of the studies included in the analysis. This instrument
evaluates three dimensions based on eight criteria, allowing for
comparability scoring of up to 2 points, while the remaining
criteria are scored at 1 point each. Research studies that received
scores between 7 and 9 were classified as high quality, whereas
those with scores ranging from 4 to 6 were categorized as
moderate quality. Two evaluators independently assessed each
study and verified their evaluations against one another.
Discrepancies were addressed via consultation with a researcher.

4.STATISTICAL ANALYSIS

Diabetes was the primary endpoint in this study to determine how
diabetes affects dementia risk. Statistics were processed using
Stata 15.0 and R 4.2.1. Heterogeneity was measured using
Cochran's Q test and Higgins 1%, using a random-effects model for
significant heterogeneity (P <0.10 or 12 > 50%). Egger's and Begg's
tests and funnel plots assessed publication bias. P-value < 0.05
was used to assess the statistical significance of the findings.

5.RESULTS

A systematic PubMed, Embase, Web of Science, and Cochrane
Library search found 5,510 articles. Initial screening eliminated
4,404 articles with titles and abstracts that did not match the
inclusion criteria after deleting 1106 duplicates. This process
selected 106 articles for further analysis. After full-text
examination, 92 papers were removed for being irrelevant to the
study's emphasis on diabetes and dementia, review articles, or
duplicate data. The analysis included 14 papers.

Documentation of Studies

Records identification from sources like
Databases (n=5510)

Pubmed (n=350)

Embase (n=1145)

Web of Science (n=2584)

Cochrane Library (n=325)

I

| Records screened (n=4404)

| Reports sought for retrieval (n=106)

|

| Reports assessed for eligibility (n=106)

1531

mms——) | Duplicate records removed (n=1106)

| ) | Review articles (n=12)

Records removed before screening

Records removed for other reasons (n=0)

|—| Records excluded (n=4298) |

| ) ‘ Reports not retrieved (n=0) ‘

Excluded studies:
Duplicate studies (n=36)

Studies not exploring diabetes and dementia (n=41)
Eligible articles (n=14)
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5.STUDY CHARACTERISTICS

This review comprised 14 publications [15-29], 11 cohorts, and 3
These 2012-2024
diabetes and dementia risk. Only one study addressed Type 1

Table 1 lists demographics and diagnostic criteria.

cross-sectional studies.
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diabetes [17].Most focused-on Type 2. Six [16,18,21,22,25,28]
studies did not specify the kinds. These studies included
11,121,868 people, 9,543,502 of whom had diabetes. Of these,
30,500 dementia cases were reported; however, not all studies
provided statistical data [18-24]

Details of the study

population

Male: Female

Mean Age

Type of diabetes

Diagnostic criteria

for dementia

Regression
method

Follow-up
duration (QR)

A study in Canada
included
approximately 3 lakh
diabetic individuals
[15]

1:1 ratio

45.6

Type 2 diabetes

ICD-10

Cox

5 years (8)

Another study by Kim
in Korea studied
8,500,000 patients
[16]

1.5:1

61.4

Type 2

ICD 10

Cox

6 years (7)

A study conducted in
Australia included
11,000 subjects [17]

1.3:1

65.8

Type 2

DSM-IV

Logistic

5 years (7)

In Britain, Amidei
included 10,000
diseased patients [18]

1.2:1

76.8

Type 2

ICD-10

Cox

1 year (9)

In Sweden, Javanshir
identified 268 diabetes
study subjects [19]

1:1

82.3

Not classified

The National
Institute on Aging

Cox

Not followed
up (10)

Secnik in Sweden
studied 1200
samples[20]

1:3

73.2

Type 2

ICD-10

Logistic

Not followed
(11)

Salinas in Mexico
studied 11,000
subjects[21]

1:3

73.2

Type 2

DRG

Poison

3 years (7)

Frison in France
identified 8000
individuals [22]

1:2

73.5

Not classified

DSM-IV

Cox

8 years (8)

In China, Ma studied
8000 samples[23]

1:1

75.81

Not classified

DSM-1IIR

Cox

4 years (8)

In 2016, Chin
identified 2000 Korean
subjects [24]

1:1

67.5

Type 2 diabetes

KCD-6

Cox

3 years (8)
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Gennip in the
Netherlands studied 1:1 57.1
90,000 subjects [25]

Type 2 diabetes ICD-9 Cox

9 years (9)

Jia in China studied

Not reported

1:1 71.32 Not classified DSM-IV Cox
4500 subjects [26] (12)
Incomplete
Kuo in China identified
1.5:1 48.74 Type 1 diabetes ICD-9 Cox follow-up time
35,000 individuals [27]
(6)
Lee in Korea studied 8
1:1 41.2 Not classified ICD-10 Cox 7 years (8)

lakh individuals [28]

The relation between diabetes and dementia

Eight of 14 studies examined hyperglycaemia and dementia onset.
A random-effects model was used due to significant heterogeneity

in these investigations. Table 2 showed that diabetics had a
considerably higher dementia risk. An RR of 1.59 for All Types of
Dementia (ATD) among diabetics was consistent with a 2013 meta-
analysis.

Table 2: Risk of dementia in diabetes subjects.

No. of studies involved RR (Cl) P value
9 studies 1.59 (1.40-1.80) 0.0001
6.DISCUSSION

This meta-analysis of 14 observational studies found that diabetics
have a 59% higher risk of dementia than non-diabetics. This
matches a 2013 meta-analysis.

Diabetes and dementia have been studied. In their meta-analysis
of 1,455 adult diabetes patients tracked for 14 years, 101 got
dementia and 77 had AD, a 66% increase[29]. Salinas et al. found
that Mexican type 2 diabetics had twice the dementia risk of non-
diabetic [21].. A major prospective cohort study in Rotterdam, the
Netherlands, found that diabetes nearly doubles dementia and AD
risk [30]. A systematic evaluation of 243 prospective studies and
153 randomized control trials found that diabetes increased AD
risk by 69% [31]. Another study found that diabetics have a 1.25 to
1.91 times higher risk of cognitive impairment and dementia, even
in early stages [32].

These studies demonstrate a strong link between diabetes and
dementia, which may start in the first five years. The mechanisms
of this association are still unknown.

Diabetes problems include insulin resistance, acute blood glucose
swings, blood flow rate abnormalities, and chronic inflammation
may raise dementia risk, according to biological studies. Diabetes-
induced neuronal death and dementia are linked to decreased
hippocampus CA1 and CA3 granule cell proliferation. Brain damage
from diabetes includes cerebral atrophy, altered brain
vasculature, decreased synaptic plasticity, and neuroglial cell
dysfunction [33-35].Imaging and neuropathological investigations
suggest that diabetic brains may change like early-stage AD
brains[12,36]. AD is characterized by amyloid-beta (AB) protein
buildup, Tau protein hyperphosphorylation, and neurofibrillary
tangle development, leading to dementia[37].

Recent studies show that Type 2 diabetes (T2D) causes dementia
and cognitive deficits[38]. Due to T2D prevalence and patient self-
management issues, dementia is projected to rise[39]. Diabetes
duration may affect dementia onset, but more research is needed.
The American ARIC study found that dementia risk increases with
diabetes duration[40]. Studies show that cognitive performance
diminishes dramatically in the first few years following diabetes
onset, regardless of age[41,42]. According to our findings,
diabetes increases the risk of dementia by 29% in less than five
years, suggesting that the condition may start early. A UK
prospective study found a 15% increase in dementia incidence for
every five years of diabetes duration, blood sugar control, and
diabetes duration[43]. Similar to our findings, a German
prospective study reported greater dementia rates in the early
stages of diabetes, suggesting that persistent aberrant blood sugar
levels may cause cognitive impairment before diabetes is clinically
recognized[44].0ur research shows that hypoglycaemia incidents
considerably increase diabetes dementia. Hypoglycaemia, a
common acute diabetic consequence, can damage brain arteries,
causing neuronal destruction and cognitive impairment[20,45,46].
Diabetics with severe hypoglycaemia are more likely to acquire
dementia, according to cohort studies. Severe hypoglycaemia
episodes are linearly related to dementia risk, especially in AD
patients. Even one severe episode increases mortality risk,
regardless of dementia 47.

Further studies show that older T2D patients with severe
hypoglycaemia have a greater dementia risk, suggesting a
bidirectional link [48,49]. Our findings show that diabetics with
hypoglycaemic episodes had a 56% higher risk of dementia than
those without, demonstrating the negative effects of
hypoglycaemia on brain function and dementia.
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A systematic study found that severe hypoglycaemia incidents
increase dementia risk [RR: 1.47, 95%Cl (1.24-1.74)]. One episode
increases risk by 29% [RR: 1.29, 95%Cl (1.15-1.44)], two episodes
by 68% [RR: 1.68, 95%Cl (1.38-2.04)], and three or more episodes
double the risk [RR: 1.99, 95%Cl (1.48-2.68)][50]. These data show
that hypoglycaemia incidents significantly contribute to dementia
in diabetics.

7. CONCLUSION

21(2), 1530-1536, 2026
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The findings of our research indicate that individuals with diabetes
face a heightened risk of developing dementia, aligning with the
conclusions of a study carried out in 2013. Future research should
employ larger sample sizes and adopt a longitudinal approach to
more effectively examine various risk factors. Future research
should include a broader spectrum of dementia types and
diabetes, expand the range of studies analysed, increase the
volume of data, and assess the impact of measurement errors on
risk estimates.

8.REFERENCES

1. Diagnosis and classification of diabetes mellitus.
Diabetes Care. 2013;36(Supple 1): S67-74. Doi:
10.2337/dc13-S067.

2. Sun H, Saeedi P, Karuranga S, Pinkepank M, Ogurtsova K,
Duncan BB, et al. IDF Diabetes Atlas: Global, regional
and country-level diabetes prevalence estimates for
2021 and projections for 2045. Diabetes Res Clin Pract.
2022; 183:109119. Doi: 10.1016/j.diabres.2021.109119.

3. Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S,
Unwin N, et al. Global and regional diabetes prevalence
estimates for 2019 and projections for 2030 and 2045:
results from the International Diabetes Federation
Diabetes Atlas, 9(th edition. Diabetes Res Clin Pract.
2019;157:107843. doi: 10.1016/j.diabres.2019.107843.

4. Reddy MA, Zhang E, Natarajan R. Epigenetic mechanisms
in diabetic complications and metabolic memory.
Diabetologia. 2015;58(3):443-55. doi: 10.1007/s00125-
014-3462-y.

5. Franzon R, Chiarani F, Mendes RH, Bello-Klein A, Wyse
AT. Dietary soy prevents brain Na+, K(+)-ATPase
reduction in streptozotocin diabetic rats. Diabetes Res
Clin Pract. 2005;69(2):107-12. doi:
10.1016/j.diabres.2004.11.010.

6. Lester-Coll N, Rivera EJ, Soscia SJ, Doiron K, Wands JR,
de la Monte SM. Intracerebral Streptozotocin model of
type 3 diabetes: relevance to sporadic Alzheimer’s
disease. J Alzheimers Dis. 2006;9(1):13-33. doi:
10.3233/JAD-2006-9102.

7. Zhang WJ, Tan YF, Yue JT, Vranic M, Wojtowicz JM.
Impairment of hippocampal neurogenesis in
streptozotocin-treated diabetic rats. Acta Neurol Scand.
2008;117(3):205-10. doi: 10.1111/j.1600-
0404.2007.00928.x.

8. LiuX, Mo Y, Gong J, Li Z, Peng H, Chen J, et al. Puerarin
ameliorates cognitive deficits in streptozotocin-induced
diabetic rats. Metab Brain Dis. 2016;31(2):417-23. doi:
10.1007/s11011-015-9779-5.

9. Cooper C, Sommerlad A, Lyketsos CG, Livingston G.
Modifiable predictors of dementia in mild cognitive
impairment: a systematic review and meta-analysis. Am
J Psychiatry. 2015;172(4):323-34. doi:
10.1176/appi.ajp.2014.14070878.

10. Chowdhary N, Barbui C, Anstey KJ, Kivipelto M, Barbera
M, Peters R, et al. Reducing the risk of Cognitive decline

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

www.thebioscan.com

and Dementia: WHO recommendations. Front Neurol.
2021;12:765584. doi: 10.3389/fneur.2021.765584.

Gudala K, Bansal D, Schifano F, Bhansali A. Diabetes
mellitus and risk of dementia: a meta-analysis of
prospective observational studies. J Diabetes Investig.
2013;4(6):640-50. doi: 10.1111/jdi.12087.

Ninomiya T. Diabetes mellitus and dementia. Curr Diab
Rep. 2014;14(5):487. doi: 10.1007/s11892-014-0487-z.

Biessels GJ, Staekenborg S, Brunner E, Brayne C,
Scheltens P. Risk of dementia in diabetes mellitus: a
systematic review. Lancet Neurol. 2006;5(1):64-74. doi:
10.1016/51474-4422(05)70284-2.

Kloppenborg RP, van den Berg E, Kappelle LJ, Biessels
GJ. Diabetes and other vascular risk factors for
dementia: which factor matters most? A systematic
review. Eur J Pharmacol. 2008;585(1):97-108. doi:
10.1016/j.ejphar.2008.02.049

Alkabbani W, Maxwell CJ, Marrie RA, Tyas SL, Lega IC,
Gamble JM. Hypoglycaemia and the risk of dementia: a
population-based cohort study using exposure density
sampling. Int J Epidemiol. 2023;52(3):908-20. doi:
10.1093/ije/dyac168

Kim WJ, Lee SJ, Lee E, Lee EY, Han K. Risk of Incident
Dementia according to Glycemic Status and
comorbidities of Hyperglycemia: a Nationwide
Population-based Cohort  Study. Diabetes Care.
2022;45(1):134-41. doi: 10.2337/dc21-0957.

Gong J, Harris K, Hackett M, Peters SAE, Brodaty H,
Cooper M, et al. Sex differences in risk factors for
cognitive decline and dementia, including death as a
competing risk, in individuals with diabetes: results from
the  ADVANCE trial. Diabetes  Obes  Metab.
2021;23(8):1775-85. doi: 10.1111/dom.14391.

Barbiellini Amidei C, Fayosse A, Dumurgier J, Machado-
Fragua MD, Tabak AG, van Sloten T, et al. Association
between Age at Diabetes Onset and subsequent risk of
Dementia. JAMA. 2021;325(16):1640-9. doi:
10.1001/jama.2021.4001.

Javanshiri K, Waldo ML, Friberg N, Sjovall F, Wickerstrom
K, Haglund M, et al. Atherosclerosis, hypertension, and
diabetes in Alzheimer’s Disease, Vascular Dementia, and
mixed dementia: prevalence and presentation. J
Alzheimers Dis. 2018;65(4):1247-58. doi: 10.3233/JAD-
180644.

Secnik J, Cermakova P, Fereshtehnejad SM, Dannberg P,
Johnell K, Fastbom J, et al. Diabetes in a large dementia
cohort: clinical characteristics and treatment from the
Swedish Dementia Registry. Diabetes Care.
2017;40(9):1159-66. doi: 10.2337/dc16-2516

Salinas RM, Hiriart M, Acosta |, Sosa AL, Prince MJ. Type
2 diabetes mellitus as a risk factor for dementia in a
Mexican  population. J Diabetes Complications.
2016;30(7):1234-9. doi:
10.1016/j.jdiacomp.2016.06.005.

Frison E, Dufouil C, Helmer C, Berr C, Auriacombe S,
Chéne G. Diabetes-Associated Dementia Risk and
competing risk of death in the three-city study. J
Alzheimers Dis. 2019;71(4):1339-50. doi: 10.3233/JAD-
190427

Ma F, Wu T, Miao R, Xiao YY, Zhang W, Huang G.
Conversion of mild cognitive impairment to dementia
among subjects with diabetes: a population-based study
of incidence and risk factors with five years of follow-

L

1534



http://www.thebioscan.com/

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

) e Biosean,

up. J Alzheimers Dis.
10.3233/JAD-141566.

Chin SO, Rhee SY, Chon S, Baik SH, Park Y, Nam MS, et al.
Hypoglycemia is associated with dementia in elderly
patients with type 2 diabetes mellitus: an analysis based
on the Korea National Diabetes Program Cohort.
Diabetes Res Clin Pract. 2016; 122:54 61. doi:
10.1016/j.diabres.2016.09.027

van Gennip ACE, Stehouwer CDA, van Boxtel MPJ, Verhey
FRJ, Koster A, Kroon AA, et al. Association of Type 2
diabetes, according to the number of risk factors within
the target range, with structural brain abnormalities,
cognitive performance, and risk of Dementia. Diabetes
Care. 2021;44(11):2493-502. doi: 10.2337/dc21-0149.

Jia Y, Liu R, Tang S, Zhang D, Wang Y, Cong L, et al.
Associations of the Glycaemic Control of Diabetes with
dementia and physical function in Rural-Dwelling older
Chinese adults: a Population-based study. Clin Interv
Aging. 2021; 16:1503-13. doi: 10.2147/CIA.S319633.

Kuo CL, Lu CL, Chang YH, Li CY. Population-based Cohort
Study on Dementia Risk in patients with type 1 diabetes
Mellitus. Neuroepidemiology. 2018;50(1-2):57-62. doi:
10.1159/000486719.

Lee DY, Kim J, Park S, Park SY, Yu JH, Seo JA, et al.
Fasting glucose variability and the risk of Dementia in
individuals with diabetes: a Nationwide Cohort Study.
Diabetes Metab J. 2022;46(6):923-35. doi:
10.4093/dmj.2021.0346.

Leibson CL, Rocca WA, Hanson VA, Cha R, Kokmen E,
O’Brien PC, et al. Risk of dementia among persons with
diabetes mellitus: a population-based cohort study. Am J
Epidemiol. 1997;145(4):301-8. doi:
10.1093/oxfordjournals.aje.a009106.

Ott A, Stolk RP, van Harskamp F, Pols HA, Hofman A,
Breteler MM. Diabetes mellitus and the risk of dementia:
the Rotterdam Study. Neurology. 1999;53(9):1937-42.
doi: 10.1212/WNL.53.9.1937.

Yu JT, Xu W, Tan CC, Andrieu S, Suckling J, Evangelou E,
et al. Evidence-based prevention of Alzheimer’s disease:
systematic review and meta-analysis of 243
observational prospective studies and 153 randomised
controlled trials. J NeurolNeurosurg Psychiatry.
2020;91(11):1201-9. doi: 10.1136/jnnp-2019-321913.

Xue M, Xu W, Ou YN, Cao XP, Tan MS, Tan L, et al.
Diabetes mellitus and risks of cognitive impairment and
dementia: a systematic review and meta-analysis of 144
prospective studies. Ageing Res Rev. 2019;55:100944.
doi: 10.1016/j.arr.2019.100944.

Li ZG, Zhang W, Grunberger G, Sima AA. Hippocampal
neuronal apoptosis in type 1 diabetes. Brain Res.
2002;946(2):221-31. doi: 10.1016/50006-8993(02)02887-
1.

Faheem NM, El Askary A. Neuroprotective role of
curcumin on the hippocampus against the structural and
serological  alterations of  streptozotocin-induced
diabetes in Sprague Dawley rats. Iran J Basic Med Sci.
2017;20(6):690-9. doi: 10.22038/1JBMS.2017.8839.

Chen R, Shi J, Yin Q, Li X, Sheng Y, Han J, et al.
Morphological and pathological characteristics of the
Brain in Diabetic Encephalopathy. J Alzheimers Dis.
2018;65(1):15-28. doi: 10.3233/JAD-180314.

Mayeda ER, Whitmer RA, Yaffe K. Diabetes and
cognition. Clin Geriatr Med. 2015;31(1):101-15. doi:
10.1016/j.cger.2014.08.021.

2015;43(4):1441-9.  doi:

21(2), 1530-1536, 2026

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

www.thebioscan.com

Baglietto-Vargas D, Shi J, Yaeger DM, Ager R, LaFerla FM.
Diabetes and Alzheimer’s disease crosstalk.
NeurosciBiobehav Rev. 2016;64:27287. doi:
10.1016/j.neubiorev.2016.03.005.

Tomic D, Shaw JE, Magliano DJ. The burden and risks of
emerging complications of diabetes mellitus. Nat Rev
Endocrinol. 2022;18(9):525-39. doi: 10.1038/s41574-022-
00690-7.

Ciudin A, Hernandez C, Simo-Servat O, Sim6é R. The
usefulness of the retina for identifying people with type
2 diabetes with prodromal stages of dementia.
NeurosciBiobehav Rev. 2024;159:105592. doi:
10.1016/j.neubiorev.2024.105592.

Rawlings AM, Sharrett AR, Albert MS, Coresh J, Windham
BG, Power MC, et al. The Association of late-life
diabetes status and hyperglycemia with incident mild
cognitive impairment and dementia: the ARIC Study.
Diabetes Care. 2019;42(7):1248-54. doi: 10.2337/dc19-
0120.

Ji X, Gao H, Sun D, Zhuang J, Fang Y, Wang K, et al.
Trajectories of Cognition and Daily Functioning before
and after Incident Diabetes. Diabetes Care.
2023;46(1):75-82. doi: 10.2337/dc22-1190.

Chen Q, Zhu S, Shang J, Fang Q, Xue Q, Hua J. Trends in
cognitive function before and after diabetes onset: the
China Health and Retirement Longitudinal Study.
Neurology. 2024;102(7):€209165. doi:
10.1212/WNL.0000000000209165.

Li FR, Yang HL, Zhou R, Zheng JZ, Chen GC, Wu XX, et
al. Influence of diabetes duration and Glycemic Control
on Dementia: a Cohort Study. J GerontolBiol Sci Med Sci.
2021;76(11):2062-70. doi: 10.1093/gerona/glab221.

Reinke C, Buchmann N, Fink A, Tegeler C, Demuth I,
Doblhammer G. Diabetes duration and the risk of
dementia: a cohort study based on German health claims
data. Age Ageing. 2022;51(1).

Song J, Bai H, Xu H, Xing Y, Chen S. HbA1c variability
and the risk of dementia in patients with diabetes: a
Meta-analysis. Int J Clin Pract. 2022;2022:7706330. doi:
10.1155/2022/7706330.

Hendrie HC, Zheng M, Li W, Lane K, Ambuehl R, Purnell
C, et al. Glucose level decline precedes dementia in
elderly African Americans with diabetes. Alzheimers
Dement. 2017;13(2):111-8. doi:
10.1016/j.jalz.2016.08.017.

Han E, Han KD, Lee BW, Kang ES, Cha BS, Ko SH, et al.
Severe hypoglycemia increases dementia risk and
related mortality: a Nationwide, Population-based
Cohort Study. J Clin Endocrinol Metab.
2022;107(5):e1976-86. doi: 10.1210/clinem/dgab860.

Whitmer RA, Karter AJ, Yaffe K, Quesenberry CP, Jr,
Selby JV. Hypoglycemic episodes and risk of dementia in
older patients with type 2 diabetes mellitus. JAMA.
2009;301(15):1565-72. doi: 10.1001/jama.2009.460.

Yaffe K, Falvey CM, Hamilton N, Harris TB, Simonsick EM,
Strotmeyer ES, et al. Association between hypoglycemia
and dementia in a biracial cohort of older adults with
diabetes mellitus. JAMA Intern Med. 2013;173(14):1300-
6. doi: 10.1001/jamainternmed.2013.6176.

Goémez-Guijarro MD, Alvarez-Bueno C, Saz-Lara A, Sequi-
Dominguez I, Lucerdn-Lucas-Torres M, Cavero-Redondo I.
Association between severe hypoglycaemia and risk of
dementia in patients with type 2 diabetes mellitus: a

e

1535


http://www.thebioscan.com/

21(2), 1530-1536, 2026 www.thebioscan.com

systematic review and meta-analysis. Diabetes Metab
Res Rev. 2023;39(3):e3610. doi: 10.1002/dmrr.

1536


http://www.thebioscan.com/

