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Abstract
Background: Dementia risk is influenced by metabolic and lifestyle factors, including hyperinsulinemia, chronic inflammation, and type 2 diabe
tes. Glycemic index (GI) and glycemic load (GL) reflect the quality and quantity of dietary carbohydrates and their impact on glucose metabolism 
and systemic health. However, their associations with the risk of dementia subtypes remain unclear. This study examined the associations be
tween dietary GI and GL and the risk of all-cause and different dementia subtypes, such as Alzheimer’s disease (AD), vascular dementia (VD), 
and frontotemporal dementia.
Methods: A prospective analysis was conducted by using data from 202 302 dementia-free participants in the UK Biobank cohort. Dietary GI 
and GL were estimated by using the Oxford WebQ 24-hour web-based dietary questionnaire. Cox proportional hazards regressions with re
stricted cubic splines were used to evaluate nonlinear relationships. Two-piece Cox models were used to identify inflection points, which served 
as reference values to estimate hazard ratios (HRs).
Results: Dementia incidence was 0.89 per 1000 person-years. GI (mean±SD: 48.71 ± 7.68) showed an inverse J-shaped association with de
mentia risk, while GL (121.49 ± 39.00) showed a J-shaped pattern, with inflection points at 49.30 and 111.01, respectively. After adjusting for 
potential confounders, GI values of <49.30 were inversely associated with dementia risk [HR, 0.838; 95% confidence interval (CI), 0.758– 
0.926], while GL values of >111.01 were associated with higher dementia risk (HR, 1.145; 95% CI, 1.048–1.251). Similar findings were ob
served for AD and VD.
Conclusion: Low-GI diets may offer protective effects against all-cause dementia, AD, and VD, whereas high-GL diets may increase the risk. 
These findings underscore the importance of considering both carbohydrate quality and quantity in dementia prevention and manage
ment strategies.
Keywords: glycemic index; glycemic load; all-cause dementia; Alzheimer’s disease; vascular dementia; UK Biobank. 

Key Messages
� We aimed to examine the associations between dietary glycemic index (GI) and glycemic load (GL) and the risk of all-cause and different 

dementia subtypes, including Alzheimer’s disease (AD), vascular dementia (VD), and frontotemporal dementia in the UK Biobank cohort. 
� Individuals consuming low-GI diets exhibited a 16% reduced risk of all-cause dementia, AD, and VD, whereas those consuming high-GL 

diets had a 15% increased risk. 
� Refining dietary recommendations, with a specific focus on carbohydrate quality and quantity, holds promise for dementia prevention 

and management, regardless of conventional risk factors such as age, sex, APOE ε4 status, or type 2 diabetes. 
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Introduction
Dementia is a progressive and incurable neurological disorder 
that includes Alzheimer’s disease (AD), vascular dementia 
(VD), frontotemporal dementia (FTD), and dementia with 
Lewy bodies. In the UK, the prevalence of dementia is 
expected to increase by 55%, from �885 000 cases in 2019 
to 1.6 million by 2040 [1].

Although the exact biological mechanisms underlying de
mentia are not fully understood, growing evidence suggest 
that both genetic predisposition and lifestyle factors contrib
ute to the development of AD and other forms of dementia. 
This reflects the multifactorial nature of dementia, involving 
metabolic dysfunction, neuroinflammation, and vascular pa
thology [2]. Avoiding tobacco, engaging in regular physical 
activity, limiting alcohol consumption, and maintaining a 
healthy diet may help reduce the risk of dementia [3]. In 
mouse models of AD, high-sugar [4] and high-fat diets [5] 
have been shown to aggravate metabolic disorders, such as 
glucose intolerance, insulin resistance (IR), and hypercholes
terolemia, which, in turn, exacerbate AD pathology by induc
ing memory impairment and increasing amyloid-beta (Aβ) 
deposition. In humans, recent meta-analyses provide evidence 
that type 2 diabetes (T2D) and hyperinsulinemia are associ
ated with an increased risk of AD and other types of demen
tia [6]. As these metabolic conditions are expected to rise 
globally [7], optimizing blood glucose and insulin responses 
through targeted nutritional interventions could play a cru
cial role in preventing cognitive decline.

Carbohydrates have the most significant impact on blood 
glucose and insulin regulation, making both their quality and 
quantity critical to metabolic and cognitive health. The glyce
mic index (GI) and glycemic load (GL) are two widely recog
nized dietary metrics used to assess the impact of 
carbohydrate consumption on postprandial blood glucose 
and insulin levels [8]. GI reflects the rise in blood glucose af
ter consuming a specific type of carbohydrate, whereas GL 
accounts for both the type and the quantity of carbohydrates 
consumed. While robust evidence links high-GI and high-GL 
diets to an increased risk of several metabolic diseases, in
cluding obesity, T2D, and cardiovascular diseases [9], emerg
ing studies have also associated high-GL diets with greater 
Aβ deposition [10]—all of them are recognized as early hall
marks of AD onset. However, only a limited number of longi
tudinal studies have evidenced the association of GL with 
cognitive decline [11, 12], highlighting the need for further 
large-scale prospective studies to better understand the role 
of carbohydrate quality and quantity in dementia risk.

This study investigates the association between dietary GI 
and GL and the risk of developing all-cause dementia in UK 
Biobank (UKB)—a large population-based cohort. 
Furthermore, the relationship between GI and GL with de
mentia subtypes is examined. This research seeks to deepen 
our understanding of the role that carbohydrate quality and 
quantity play in neurodegenerative processes and inform the 
development of effective prevention strategies.

Methods
Data sources and study population
Data were obtained from UKB [13], which comprises 
>500 000 men and women aged 37–73 years, recruited be
tween 2006 and 2010. However, as the sampling is 
volunteer-based, it did not fully represent the UK population 

[14]. Detailed information covering demographic data, life
style factors, and dietary habits was obtained via a self- 
completed touch-screen questionnaire and a brief verbal in
terview. Biological samples were obtained and trained staff 
undertook physical measurements. Further details on the 
study’s design and methods are available elsewhere [13]. The 
UKB study received approval from the North West Multi- 
centre Research Ethics Committee and all participants agreed 
to their inclusion and provided written informed consent at 
the time of enrolment [13].

Between 2009 and 2012, a total of 210 850 participants 
completed at least one 24-hour dietary-recall questionnaire. 
In the current study, we excluded participants with dementia 
diagnosis at baseline, implausible energy intakes (<800 or 
>4200 kcal/day in men; <500 or >3500 kcal/day in women) 
[15], and those with atypical dietary reports (dietary GI¼0). 
To assess the potential modifying effect of genetics, only par
ticipants with available genetic data were included.

Outcome assessment
The primary outcome was incident all-cause dementia. 
Algorithmically defined all-cause dementia, together with 
three subtypes of dementia (AD, VD, and FTD), was 
obtained from the UKB database (https://www.ukbiobank. 
ac.uk, data field: 42 018). These validated algorithmically de
fined outcomes by the UK Biobank Outcomes Adjudication 
Group were derived from a combination of coded informa
tion in the UKB baseline assessment, hospital admission 
records, and death registries (https://biobank.ndph.ox.ac.uk/ 
showcase/showcase/docs/alg_outcome_dementia.pdf). The 
positive predictive values ranged from 33% to 100% for all- 
cause dementia, 57% to 100% for AD, and 19% to 91% for 
VD [16]. The follow-up time was defined as being from the 
date of enrolment to the date of first dementia diagnosis, 
death, loss to follow-up, or censoring, whichever occurred 
first. Analyses were censored at the latest available date for 
hospital admission data (31 October 2022 for England/Wales 
and 9 November 2022 for Scotland), depending on the par
ticipant’s origin.

Twenty-four-hour dietary assessment
The WebQ—a 24-hour web-based dietary questionnaire vali
dated in large-scale cohort studies—was established as an ef
fective method for capturing habitual dietary intake [17]. 
From February 2011 to April 2012, �320 000 participants, 
with randomly selected subsets of participants in each round, 
were invited via e-mail at intervals of 3–4 months, on specific 
days of the week, to complete up to five repeated dietary 
questionnaires (total N¼210 850 in the follow-up). The 
WebQ captured the consumption of standard portions of 206 
foods and 32 drinks over the preceding 24-hour period.

Estimation of GI and GL
The GI of carbohydrate-containing foods and beverages was 
determined by using a glucose-based scale ranging from 0 to 
100, with glucose serving as the reference standard, following 
a step-based methodology [18]. GI values were obtained 
from international GI tables complemented with data from 
alternative sources or similar food items when necessary [19– 
21]. Portion sizes for foods and beverages were estimated by 
using the Food Portion Sizes guide published by the Food 
Standards Agency (2002) [22], as well as product labels. 
Carbohydrate content, expressed as grams per 100 grams of 
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food or per 100 mL of beverage, was obtained from 
McCance and Widdowson’s Composition of Foods 2021 edi
tion [23].

The dietary GL was calculated by multiplying the GI of 
each food item by the available carbohydrate content (in 
grams) per serving and dividing by 100. The daily GI was 
then obtained by dividing the total GL by the total carbohy
drate intake and multiplying by 100. The daily GI and GL 
values were averaged across all available time points (mini
mum 1, maximum 5) for each participant.

Statistical analyses
The baseline characteristics of the participants were summa
rized as mean (SD) for continuous variables and frequencies 
(%) for categorical variables. The distributions of mean die
tary GI and GL are shown in Supplementary Fig. S1. Fully 
adjusted Cox proportional hazard models (details provided 
below) with restricted cubic splines with two degrees of free
dom [10th, 50th (reference), and 90th percentiles] were used 
to explore the nonlinear association between the variables 
and the risk of incident all-cause dementia, AD, VD, and 
FTD [24]. The significance of the nonlinear terms was evalu
ated by using likelihood-ratio tests. To address nonlinearity 
and to assess the association between the exposure and the 
all-cause dementia, threshold analysis with a two-piecewise 
Cox regression model using a smoothing function was used. 
To determine the inflection point, a rigorous analytical 
framework using likelihood-ratio tests and bootstrap resam
pling methods (n¼ 1000) were employed. Fully adjusted 
models (details provided below) were fitted with potential 
breakpoints incrementally set between the 20th and 80th per
centiles of GI or GL, at 0.5%ile intervals. The breakpoint 
that maximized the log-likelihood was selected, indicating 
the most significant threshold effect.

Minimally adjusted models controlled for age, sex, and en
ergy intake (kcal/d). Fully adjusted models further accounted 
for smoking status, body mass index (BMI), education level, 
physical activity [international physical activity questionnaire 
(IPAQ) group], sleep duration, diabetes, socioeconomic sta
tus (Townsend Deprivation Index), and APOEε4 carriers. 
Detailed categorization and coding of covariates can be 
found in the Supplementary files and Supplementary Table 
S1, respectively. Those potential confounders were selected a 
priori based on previous studies and conceptualized by using 
a directed acyclic graph (Supplementary Fig. S2). The average 
missingness (min, max) for covariates was 4.24% (0.00, 
17.51%) (Supplementary Fig. S3). Multiple imputation was 
performed in the entire dataset, prior to variable categoriza
tion, by using the MissForest algorithm [25] with several iter
ations to refine the imputed values. The variables distribution 
was assessed for significant differences compared with the 
original data, both visually and statistically. Density plots 
and the Kolmogorov–Smirnov test or bar plots and the chi- 
square test were used for continuous and categorical varia
bles, respectively (Supplementary Fig. S4), suggesting a good 
performance of the method. The proportional hazards 
assumptions for the Cox model were assessed by using both 
statistical tests and graphical diagnostics examining 
Schoenfeld residuals, with results presented for the full-model 
analyses (Supplementary Fig. S5). R version 4.2.2 (http:// 
www.R-project.org) was used for all analyses.

To evaluate the robustness of our findings, a series of sensi
tivity and subgroup analyses were conducted, with the meth
ods detailed in the Supplementary files.

Results
Cohort characteristics
Out of 502 536 participants, 210 850 completed at least one 
24-hour dietary-recall questionnaire and 202 302 (112 171 
females and 90 131 males) participants with available genetic 
data were included in the analysis (Supplementary Fig. S6). 
No differences in baseline characteristics were found com
pared with the total population, except for T2D diagnosis, 
which showed a negligible effect size (Cramer’s V¼0.013) 
(Supplementary Table S2). Over a median of 13.25 years of 
follow-up (range 0.1–15.87 years) (Supplementary Table S3), 
a total of 2362 dementia cases were diagnosed, comprising 
1094 (46.3%) females and 1268 (53.7%) males (Table 1). 
Participants who developed dementia were older at recruit
ment (63.81 ± 4.84 vs 56.03 ± 7.92 years), were more likely to 
be former smokers, had a lower educational level, and had a 
2-fold higher prevalence of T2D compared with those who 
remained cognitively healthy.

Association between glycemic measures and all- 
cause dementia
The mean dietary GI was 48.72 ± 7.68 among participants 
who developed dementia and 48.09 ± 7.55 among those who 
did not [Cohen’s d¼ 0.081; 95% confidence interval (CI), 
0.041–0.122]. Similarly, the mean dietary GL was 123.22 ± 
40.49 for participants who developed dementia and 121.47 ± 
38.98 for those who remained cognitively healthy (Cohen’s 
d¼–0.045; 95% CI, –0.086 to –0.004). Three major food cat
egories—bread/pasta/rice, followed by fruit/vegetables and 
soup/snacks/pastries—contributed >45% of the total dietary 
GI (Supplementary Fig. S7). The detailed GI contribution for 
specific foods is provided in Supplementary Table S4.

An inversed J-shape association was observed for dietary 
GI (P for nonlinearity< .013) (Fig. 1). When threshold effects 
were examined, the risk of all-cause dementia decreased with 
the increment of dietary GI for GI diets of <49.30 [hazard ra
tio (HR)per 10-unit increment, 0.838; 95% CI, 0.758–0.926] 
(Supplementary Table S5).

The association between dietary GL and the risk of all- 
cause dementia followed a J-shape (P for nonlinearity¼ .021) 
(Fig. 2). In the threshold effect analysis, diets with a GL of 
>111.01 were associated with an increased risk of dementia 
in the fully adjusted model (HRper 50-unit increment, 1.145; 
95% CI, 1.048–1.251) (Supplementary Table S5). No associ
ation was found between GL levels of <111.01 and inci
dent dementia.

Finally, the percentage of energy intake from carbohy
drates followed a J-shape (P for nonlinearity< .001), with 
the risk of incident dementia increasing at higher carbohy
drate intake levels, particularly >50% of the total energy in
take (Supplementary Fig. S8).

Association between glycemic measures and 
dementia subtypes
We further conducted threshold effect analyses to explore the 
potential nonlinear associations between glycemic measures 
and dementia subtypes (AD, VD, and FTD). A dietary GL of 
>111.01 was associated with an increased risk of AD. For 
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Figure 1. Association of dietary GI with risk of incident dementia. A fully adjusted Cox proportional hazard model with restricted cubic splines with two 
degrees of freedom was used, adjusted for age, sex, smoking status, BMI, education level, physical activity, sleep duration, diabetes, socioeconomic 
status, APOEε4, and total energy intake. HR, hazard ratio; CI, confidence interval.

Table 1. Baseline characteristics of the analytic sample of UKB participants stratified by incident dementia.

Characteristics Participants (N5 202 302) Nondementia (N5 199 940) All-cause dementia (N¼ 2362)

Age at recruitment (years) 56.12 (7.93) 56.03 (7.92) 63.81 (4.84)
Sex

Female 112 171 (55.5%) 111 077 (55.6%) 1094 (46.3%)
Male 90 131 (44.6%) 88 863 (44.4%) 1268 (53.7%)

BMI (kg/m2) 26.93 (4.63) 26.92 (4.63) 27.28 (4.67)
Smoking status

Never 114 564 (56.6%) 113 439 (56.7%) 1125 (47.6%)
Previous smoker 71 987 (35.6%) 70 915 (35.5%) 1072 (45.4%)
Current smoker 15 751 (7.8%) 15 586 (7.8%) 165 (7.0%)

Education
Higher 119 869 (59.3%) 118 706 (59.4%) 1163 (49.2%)
Vocational 23 701 (11.7%) 23 444 (11.7) 257 (10.9%)
Upper secondary 12 256 (6.1%) 12 107 (6.1%) 149 (6.3)
Lower secondary 29 470 (14.6%) 29 115 (14.6%) 355 (15.0)
Other 17 006 (8.4%) 16 568 (8.3%) 438 (18.5%)

Townsend Deprivation Index (quintiles)
1 (least deprived) 40 461 (20.0%) 39 966 (20.0%) 495 (21.0%)
2–4 121 381 (60.0%) 119 986 (60.0%) 1395 (59.1%)
5 (most deprived) 40 460 (20.0%) 39 988 (20.0%) 472 (20.0%)

Sleep duration (hours/day) 7.16 (1.01) 7.16 (1.00) 7.25 (1.21)
Physical activity levelsa

Low (least active) 40 125 (19.8%) 39 692 (19.9%) 433 (18.3%)
Moderate 81 913 (40.0%) 79 982 (40.0%) 931 (39.4%)
High (most active) 81 264 (40.2%) 80 266 (40.2%) 998 (42.3%)

Prevalent type 2 diabetes
Yes 13 862 (6.9%) 13 472 (6.7%) 390 (16.5%)
No 188 440 (93.2%) 186 468 (93.3%) 1972 (83.5%)

APOE ε4 carriers
Yes 56 839 (28.1%) 55 577 (27.8%) 1262 (53.4%)
No 145 463 (71.9%) 144 363 (72.2%) 1100 (46.6%)
Dietary energy intake (kcal/d) 2016.46 (500.45) 2016.29 (500.19) 2030.04 (522.33)
Glycemic index 48.71 (7.68) 48.72 (7.68) 48.09 (7.55)
Glycemic load 121.49 (39.00) 121.47 (38.98) 123.22 (40.49)
Follow-up (years) 13.16 (1.68) 13.19 (1.63) 10.13 (2.79)

Continuous variables are presented as mean (standard deviation); categorical variables are presented as frequencies (percentage).
a Self-reported physical activity levels according to the IPAQ.
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VD, a high dietary GL showed an association with increased 
risk only in the minimally adjusted model. Conversely, below 
the threshold, the risk of both AD and VD consistently de
creased as the GI increased (Supplementary Table S6).

Sensitivity analyses
The nonlinear associations between dietary GI and GL and 
the risk of all-cause dementia remained robust across various 
sensitivity analyses (Fig. 3 and Supplementary Table S7). 

Figure 2. Association of dietary GL with risk of incident dementia. A fully adjusted Cox proportional hazard model with restricted cubic splines with two 
degrees of freedom was used, adjusted for age, sex, smoking status, BMI, education level, physical activity, sleep duration, diabetes, socioeconomic 
status, APOEε4, and total energy intake.

Figure 3. Association between (a) GI and (b) GL and risk of dementia in sensitivity analyses considering the threshold effect at 49.30 and 111.01, 
respectively. Results are expressed for changes of 10 and 50 units for GI and GL, respectively, adjusted for age, sex, smoking status, BMI, education 
level, physical activity, sleep duration, diabetes, socioeconomic status, APOEε4, and total energy intake. Analyses (a) including participants with a 
minimum of two dietary reports (N¼ 120 327, including 1189 dementia cases); (b) adjusting for additional potential confounders, including history of 
depression, CVD, ethnicity, alcohol status, or use of dementia medication; (c) excluding participants with <1 year (N¼ 202 187, including 2353 dementia 
cases) of follow-up; (d) excluding participants with <5 years (N¼199 994, including 2231 dementia cases) of follow-up; (e) further adjusting for dietary 
fiber intake.
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When the analysis was restricted to participants who com
pleted at least two dietary assessments, a direct association 
between high dietary GI and increased dementia risk (HRper 

10-unit increment, 1.189, 95% CI, 1.023–1.383) was observed, 
as well as an inverse association between low dietary GL with 
dementia incidence (HRper 50-unit increment, 0.775, 95% CI, 
0.614–0.979). Conversely, a higher dietary GL was associ
ated with a higher dementia risk (HRper 50-unit increment, 1.189, 
95% CI, 1.023–1.383).

Adjustment for additional potential confounders and as
sessment of the risk for reverse causality confirmed the ro
bustness and consistency of the association between dietary 
GI and GL and the risk of all-cause dementia. The associa
tions between dietary GI and GL and dementia risk remained 
consistent after the consideration of fiber intake.

No association was found between GL and dementia risk 
among APOEε4 noncarriers (Fig. 4 and Supplementary 
Table S8). Finally, with stratification by the T2D status prior 
to dementia, the negative association of the GI was strength
ened, whereas the statistical significance of the GL was lost in 
people with T2D.

The results from the Fine and Gray model were consistent 
with those of the primary Cox regression analysis. Low-GI 
diets remained significantly associated with a reduced risk of 
all-cause dementia (sHR, 0.837; 95% CI, 0.755–0.926; 
P< .001), while high-GL diets were associated with increased 
risk (sHR, 1.144; 95% CI, 1.049–1.249; P¼ .002).

Discussion
Using data from >200 000 UKB participants, we identified 
nonlinear associations between dietary glycemic measures 
and the risk of all-cause dementia. Specifically, low-GI diets 
were associated with a reduced risk of all-cause dementia, 
while high-GL diets were associated with an increased risk of 
all-cause dementia after a median follow-up of >13 years.

Although glucose is the primary energy source for brain 
metabolism, elevated circulating glucose levels may impair 
brain metabolism, potentially compromising cognitive func
tion, increasing the risk of dementia [26–28]. A meta-analysis 

of 144 prospective studies reported that individuals with 
T2D have a 1.91-fold higher risk of developing dementia 
compared with those without diabetes [29]. Evidence further 
suggests that the association between diabetes and dementia 
strengthens over time [30], with even newly diagnosed diabe
tes increasing the dementia risk by 16%, as shown in a large 
Canadian cohort of nearly 900 000 people [31]. Consistently, 
analyses within UKB have associated IR with poorer verbal 
and numerical reasoning ability and slower processing speed 
[32]. Similarly, our group reported that IR, diabetes status 
and duration, poor glycemic control, and insulin treatment 
were associated with a greater cognitive decline over 2-year 
changes [32]. Mechanistically, hyperglycemia and IR disrupt 
glucose homeostasis, leading to central nervous system mi
crovascular damage, increased Aβ production and tau phos
phorylation, impaired clearance of these neurotoxic proteins, 
and elevated inflammation and oxidative stress [33–35]. 
Specifically, insulin dysregulation in AD contributes directly 
to pathology by increasing brain atrophy and worsening cog
nitive decline [36], while, in VD, IR leads to vasoconstriction 
and reduced cerebral perfusion, resulting in insufficient oxy
gen supply and increasing apoptosis [30, 31, 37]. These find
ings underscore the importance of early metabolic control, 
including nutritional interventions based on low-GI and low- 
GL diets to help prevent cognitive decline.

In 2019, the International Carbohydrate Quality 
Consortium highlighted the importance of regulating GI nu
trition content across Europe [38], reporting that low-GI and 
low-GL diets improve glucose and insulin metabolism, con
tributing to the prevention and management of diabetes. 
Low-GI foods have been associated with improved insulin 
sensitivity, lower postprandial glycemic levels, a decreased in
cidence of diabetes [39], reduced blood pressure [40], en
hanced satiety [41], and reduced obesity [42]. Given the 
established link between metabolic dysregulation and demen
tia, these metabolic benefits may contribute to cognitive pro
tection. A meta-analysis in adults reported that low-GL 
breakfasts were associated with modest improvements in im
mediate episodic memory and trends toward enhanced 
delayed memory, which is particularly relevant, as subtle 

Figure 4. Subgroup analyses considering the threshold effect at 49.30 and 111.01, respectively, for the association between (a) GI and (b) GL and risk of 
dementia. Results are expressed for changes of 10 and 50 units for GI and GL, respectively. Analyses include those stratified (a) into APOEε4 carriers and 
noncarriers, and (b) into previously diagnosed and nondiagnosed with diabetes. Adjusted, if not stratified, by age, sex, smoking status, BMI, education 
level, physical activity, sleep duration, diabetes, socioeconomic status, APOEε4, and total energy intake.
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memory deficits often precede dementia onset [43]. Similarly, 
a meta-analysis in children and adolescents found that low- 
GI breakfasts improved attention compared with high-GI 
meals [44] and previous cross-sectional studies in elderly peo
ple consistently reported positive associations between high- 
GL diets and poorer cognitive performance [45, 46]. Building 
on this evidence, our study links low-GI diets with a lower 
risk of both total and subtype-specific dementia. Conversely, 
participants who consumed high-GL diets were at an in
creased risk of all-cause dementia, particularly AD and VD. 
Mechanistically, high-GL diets contribute to adiposity and IR 
[47], with recent studies further linking them to increased Aβ 
deposition, particularly in metabolically active regions of the 
brain [10, 28, 35]. Supporting this, findings from the Nurses’ 
Health Study reported that higher dietary GL further in
creased the risk of ischemic stroke [48]—a known precursor 
of VD—and, although still controversial, brain ischemia 
could induce cerebral Aβ deposition, as Aβ has been found to 
be elevated in the brains of patients with strokes [49].

Emerging evidence, although limited, indicates a potential 
interplay between genetic risk factors and carbohydrate in
take, including quality and quantity [12]. Although we found 
no interaction between the APOE allele and GL/GI in our 
primary analyses, GL was not associated with all-cause de
mentia in APOEε4 noncarriers, aligning with results from 
Gentreau and collaborators [12].

Our study has several strengths and limitations that should 
be considered. First, the large sample size of >200 000 partic
ipants, including 2362 cases of all-cause dementia, provides 
robust statistical power. Second, the prospective study design 
with >13 years of follow-up allows the evaluation of tempo
ral relationships between dietary glycemic measures and de
mentia risk. Additionally, several sensitivity analyses were 
conducted to evaluate the robustness of the results, thereby 
enhancing their overall credibility. Furthermore, we observed 
consistent associations within specific dementia subtypes, in
cluding AD and VD. It is also important to acknowledge 
some potential limitations. Dietary intake was assessed by us
ing web-based self-reported Oxford WebQ 24-hour dietary- 
recall questionnaires. While this tool has been validated, it 
may not fully capture the participants’ usual dietary patterns 
and it may be subject to recall bias. Additionally, the GI of 
foods can vary significantly due to factors such as processing, 
cooking methods, ripeness, and storage time [50], which may 
have affected the accuracy of the GI values assigned to partic
ipants’ diets. The UKB cohort predominantly consists of 
middle-aged and older British adults who tend to have health
ier lifestyles and lower levels of socioeconomic deprivation, 
limiting the generalizability of the findings to more diverse 
populations [14]. Although the analyses accounted for genetic 
and lifestyle risk factors, with a primary focus on nutritional 
aspects, other key contributors to dementia risk, such as envi
ronmental exposures and comorbidity conditions, may not have 
been fully considered. Finally, despite the prospective design 
and sensitivity analyses excluding participants who developed 
dementia within the first 1 or 5 years of follow-up, the potential 
influence of cognitive decline on dietary habits remains a con
sideration, given the long preclinical phase of dementia.

Conclusion
In this study, we investigated the association between dietary 
GI and GL with all-cause and subtypes of dementia. Our 

findings suggest that low-GI diets may provide protective 
benefits against all-cause dementia, including AD and VD, 
while higher GL diets are associated with an increased risk. 
This underscores the importance of considering both the 
quantity and the quality of carbohydrates in formulating 
strategies for dementia prevention and management. Future 
research should focus on elucidating the biological mecha
nisms linking high-GL diets to dementia. Overall, our find
ings align with and expand the current literature, highlighting 
the critical role of metabolic health in the complex etiology 
of dementia.
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