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Objectives: To investigate excessive dietary salt intake as an independent risk factor of cognitive
impairment and dementia in older adults.
Design: Prospective, population-based cohort study.
Settings and Participants: Two thousand forty-one community residents aged 60 years were recruited
between April 2007 and August 2009 from the Shandong area of China.
Measurements: Participants were classiﬁed into low, mild, moderate, and high salt intake groups according to urinary sodium measurements for 7 consecutive days. Global cognitive function was assessed
at baseline and biennially thereafter using the Mini Mental State Examination (MMSE), Montreal
Cognitive Assessment (MoCA), Dementia Rating Scale (DRS), and Informant Questionnaire on Cognitive
Decline in the Elderly. Demographics and apolipoprotein E (APOE) genotype were also obtained for each
participant. Participants were monitored for 11.4  2.0 years.
Results: During follow-up, MMSE, MoCA, and DRS scores decreased progressively faster with increasing
salt intake (Padjustment < 0.05 among all intake groups). In total, 319 participants (13.74 per 1000 personyears) developed cognitive impairment. Compared with the low salt intake group, cognitive impairment
risk was increased by 75% in the mild group (Padjustment ¼ 0.027), 180% in the moderate group (Padjustment
< 0.001), and 330% in the high group (Padjustment < 0.001) after adjustment for age, education, mean, and
variability in visit-to-visit systolic and diastolic blood pressure, and APOE genotype. The hazard ratio for
cognitive impairment increased by 1.59 (95% CI 1.40-1.79) with each 1-SD increment in salt intake after
confounder adjustment (Padjustment < 0.001).
Conclusions and Implications: Excessive dietary salt impairs cognitive function and increases cognitive
impairment risk in older adults independently of known risk factors, including hypertension and APOE
genotype.
Ó 2022 The Authors. Published by Elsevier Inc. on behalf of AMDA e The Society for Post-Acute and
Long-Term Care Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Dementia is a clinically heterogenous condition that frequently
includes memory deﬁcits, impulsivity, poor communication skills,
apathy, hallucinations, and motor dysfunction, impairments that
collectively diminish functional independence and quality of life,
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and place enormous burdens on family caregivers and health care
systems.1e3 It is thus critical to identify risk factors for dementia in
order to facilitate the development of preventive and therapeutic
measures.
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Table salt (sodium chloride) is an essential nutrient and major food
additive, but excessive dietary salt intake is known to induce hypertension, neurotoxicity, and endothelial dysfunction, reduce cerebral
blood ﬂow, increase cerebral small vessel disease risk, and disrupt gutinitiated adaptive immune responses, effects that can lead to cognitive
impairment and numerous additional health effects.3e6 However, the
inﬂuence of excessive dietary salt consumption on cognitive impairment and dementia risk in older adults remains unclear.
The main goal of the current study was to investigate the effects of
salt intake on emergent cognitive impairment and dementia risk in a
large cohort of healthy community-dwelling older adults.
Methods
Participants
A total of 2041 individuals aged 60 years were randomly selected
from a prospective study cohort recruited between April 2007 and
August 2009 in the Shandong area of China (ChiCTR-EOC17013598).7,8 The original cohort consisted of 21,000 individuals aged
15 years who had no plans to leave the study area within 5 years.
Exclusion criteria were as follows: failure to complete a 7-day salt
intake assessment, changes in salt intake style during follow-up,
failure to complete global cognitive function assessments, no determination of apolipoprotein E (APOE) genotype, diagnosed with dementia and/or cognitive impairment or psychosis at baseline,
unwillingness to provide informed consent, or history of stroke or
transient ischemic attack, head injury, drug or alcohol abuse,
congestive heart failure, myocardial infarction, liver dysfunction, renal
dysfunction, or malignancy. During follow-up, we also planned to
drop participants for a change in salt intake group in order to reduce
the confounding effects of dietehealth status covariance. This study
was approved by the Research Ethics committee of the Institute of
Basic Medicine, Shandong Academy of Medical Sciences, Jinan, China,
and all participants provided their written informed consent.

variation were 0.90 for the MMSE, 0.91 for the MoCA, and 0.89 for the
DRS score in random testing of 30 participants. Global cognitive
functions were then assessed biennially after the baseline survey.
Assessment of the Informant Questionnaire on Cognitive Decline in
the Elderly
We used a shortened Chinese version of the Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE)13,14 to further
support progressive cognitive impairment among participants
exhibiting reduced MMSE, MoCA, and DRS scores during the followup period. The IQCODE rates the changes in cognitive function from
10 years earlier and is used throughout the world as an informant
(proxy)-rated complementary screening tool for dementia. The
IQCODE was completed independently by spouses, friends, relatives,
or caregivers able to assess the participant’s cognitive capacity
10 years earlier.
APOE Genotyping
The APOE genotype was identiﬁed based on the presence of singlenucleotide polymorphisms rs7412 and rs429358 by polymerase chain
reaction using the TaqMan genotyping Kit (Applied Biosystems). Participants were categorized as ε4 carriers, carrying at least one ε4 allele,
or noneε4 carriers.13,15
Outcomes
The primary outcome was incident cognitive impairment determined by a combination of changes in MMSE, MoCA, and DRS
scores.13,16 Assessment of the IQCODE was used to validate the screen
for incident dementia.13,14 The cutoff of the MMSE for cognitive
impairment was 23 points or a decline 3 points between any 2
follow-up visits or MoCA <20 points, DRS <120 points, and the
IQCODE 3.38.13 Secondary outcomes were the changes in MMSE,
MoCA, and DRS scores during follow-up.

Salt Intake Estimation
Statistical Analysis
Twenty-four-hour urine collection is widely regarded as the gold
standard method for assessment of salt intake and is endorsed by the
World Health Organization (WHO).9,10 In this study, we used 24-hour
urine samples collected over 7 consecutive days to estimate salt intake
in the spring and autumn at baseline. Participants were asked to record sweating and maintain daily dietary habit logs during 24-hour
urine collection. The urinary Naþ concentration was measured using
a DSI-905 electrolyte analyzer (Xunda Medical Instrument Co, Ltd,
Shanghai, China) and results used to estimate salt intake according to
the following formula: salt intake (g/d) ¼ [concentration of Naþ
(mmol/L)/17 (mmol/g)]  urine volume (L/d). Twenty-four-hour urine
creatinine excretion was used to monitor the urine collection. Participants were classiﬁed into low (6 g/d), mild (>6 but 9 g/d),
moderate (>9 but <12 g/d), and high salt intake (12 g/d) groups in
accordance with the Dietary Guidelines for Chinese Residents.11
Changes in the salt intake styles of participants during the follow-up
period were determined using the spot urine method and Tanaka
equation.12
Global Cognitive Function Assessment
We used the Chinese version of the Mini-Mental State Examination
(MMSE), Montreal Cognitive Assessment (MoCA), and Mattis Dementia Rating Scale (DRS) to assess global cognitive function as
described.13 All tests were administered by experienced neuropsychology research assistants blinded to salt intake, clinical and laboratory data, and APOE genotype. The interobserver coefﬁcients of

Continuous variables are expressed as mean with SDs or median
with interquartile range (25th to 75th percentile) depending on
normality of the distribution according to the Kolmogorov-Smirnov
test, whereas categorical data are presented as frequency with percentage. Normally distributed continuous variables were compared
between 2 groups by independent samples t test and among more
than 2 groups by 1-way analysis of variance (ANOVA) with post hoc
Bonferroni tests for pairwise comparisons, whereas nonnormally
distributed continuous variables were compared between 2 groups by
Mann-Whitney U test and among more than 2 groups by KruskalWallis test with post hoc Bonferroni tests for pairwise comparisons.
Categorical variables were compared by c2 test. Cumulative incidence
of cognitive impairment was estimated using the Kaplan-Meier
method and compared among groups by log-rank test. Hazard ratios
(HRs) with 95% CIs was assessed using Cox proportional hazards
models. A linear mixed model was used to compare the changes in
MMSE, MoCA, and DRS scores during follow-up among salt intake
groups. Model 1 was unadjusted, whereas model 2 was adjusted for
age, sex, smoking status, drinking, and education. Model 3 was
adjusted for the confounders in model 2 as well as baseline body mass
index, blood pressure, fasting plasma glucose, and plasma lipids;
histories of hypertension, diabetes, and dyslipidemia; use of antihypertensive, glucose-lowering, antidyslipidemic, and antiplatelet
medications; and APOE genotype. Model 4 was adjusted for confounders in model 3 and the changes in mean visit-to-visit systolic and
diastolic blood pressure. Chained equations were used for imputing
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missing data for variables. All statistical analyses were performed
using SPSS, version 26.0 (SPSS Inc), and graphs were created using
GraphPad Prism, version 9.1.0 (GraphPad Software). A 2-sided P < .05
was considered statistically signiﬁcant for all tests.
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group than in the low group (all Padjustment < 0.05). Thus, greater dietary salt intake was strongly associated with an accelerated decline in
global cognition.
Associations of Salt Intake With Cognitive Impairment and
Dementia Risk

Results
Baseline Demographic and Clinical Characteristics of the Study
Population
Figure 1 presents a summary ﬂowchart of this study, whereas
Table 1 and Supplementary Table 1 summarize demographic and
clinical characteristics of the participants and excluded subjects at
baseline, respectively. There were no signiﬁcant differences in demographic or clinical characteristics among salt intake groups.
Further, there were no signiﬁcant differences between included and
excluded participants, indicating that exclusion criteria did not
introduce any substantial bias.
Changes in Blood Pressure Across the Follow-up Duration
The changes in blood pressure and visit-to-visit variability in blood
pressure are detailed in Supplemental Material (Supplementary
Figure 1 and Supplementary Table 2).
Changes in Global Cognitive Function During Follow-up
Scores on the MMSE, MoCA, and DRS decreased in all 4 salt intake
groups during the follow-up period (Figure 2), but the magnitudes of
these decreases differed signiﬁcantly among groups even after
adjustment for the mean and visit-to-visit variability in systolic blood
pressure (Padjustment < 0.001). Decreases in MMSE, MoCA, and DRS
scores were signiﬁcantly greater in the high salt intake group than the
low, mild, and moderate groups, signiﬁcantly greater in the moderate
group compared to the low and mild groups, and greater in the mild

Over an average 11.4  2.0 years of follow-up, 319 participants
(13.74 per 1000 person-years) developed cognitive impairment.
Among them, 21 (5.34 per 1000 person-years) were in the low salt
intake group, 63 (9.52 per 1000 person-years) in the mild group, 100
(14.94 per 1000 person-years) in the moderate group, and 135 (22.61
per 1000 person-years) in the high salt intake group. After adjustment
for confounders including the mean and visit-to-visit variation (SD) in
systolic blood pressure, the HR for cognitive impairment was 1.75 (95%
CI 1.07-2.88) in the mild salt intake group (Padjustment ¼ 0.027), 2.80
(95% CI 1.74-4.50) in the moderate group (Padjustment < 0.001), and 4.30
(95% CI 2.70-6.83) in the high group (Padjustment < 0.001) compared to
the low salt intake group (Figure 2 and Supplementary Table 3). The
risk of cognitive impairment increased 1.59 (95% CI 1.40-1.79) per 1SD rise in salt intake across the entire follow-up period (Padjustment <
0.001, Supplementary Table 4).
Discussion
Excessive dietary salt intake signiﬁcantly accelerated the progression of cognitive impairment and increased the risk of dementia
in a cohort of community-dwelling older adults independently of
other important risk factors. The Chinese National Total Diet Survey
reported an average daily salt intake of 12 g/person in 2000,17 more
than double that recommend by the WHO (5 g/d). Therefore, excessive
salt intake may exacerbate the expected increase in dementia rates
due to population aging.
Excessive salt intake has a detrimental effect on cardiovascular and
cerebrovascular functions that may ultimately lead to cognitive

Fig. 1. Flowchart of the study design.
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Table 1
Baseline Demographic and Clinical Characteristics of Participants
Total (n ¼ 2041)

Age, y, mean  SD
Sex, female/male, n
Education status, n (%)
Uneducated
Primary school education
Secondary school education
High school education
College education and above
Smoking, n (%)
Drinking, n (%)
Systolic blood pressure, mm Hg, mean  SD
Diastolic blood pressure, mm Hg, mean  SD
Body mass index, mean  SD
Total cholesterol, mmol/L, mean  SD
Triglycerides, mmol/L, mean  SD
High-density lipoprotein cholesterol, mmol/L,
mean  SD
Low-density lipoprotein cholesterol, mmol/L,
mean  SD
Fasting plasma glucose, mmol/L, mean  SD
Hypertension, n (%)
Antihypertensive medication, n (%)
Diabetes, n (%)
Glucose-lowering medication, n (%)
Dyslipidemia, n (%)
Dyslipidemia-modulating medication, n (%)
Antiplatelet medication, n (%)
APOE ε4 allele carriers, n (%)
MMSE score, median (IQR)
MoCA score, median (IQR)
DRS score, median (IQR)
IQCODE score, median (IQR)

Salt Intake Group

P Value

Low (n ¼ 334)

Mild (n ¼ 572)

Moderate (n ¼ 597)

High (n ¼ 538)

68.51  6.13
1063/978

68.72  6.23
183/151

68.26  6.14
289/283

68.23  5.98
313/284

68.98  6.21
278/260

360 (17.6)
625 (30.6)
610 (29.8)
361 (17.6)
85 (4.1)
449 (21.9)
538 (26.3)
14146.34  16.58
70.63  9.06
25.93  3.48
4.93  0.91
1.64  0.71
1.28  0.43

48 (14.3)
102 (30.5)
105 (31.4)
64 (19.1)
15 (4.4)
73 (21.8)
82 (24.5)
145.37  18.19
70.52  9.06
25.78  3.48
4.90  0.92
1.57  0.68
1.30  0.45

88 (15.3)
181 (31.6)
175 (30.5)
106 (18.5)
22 (3.8)
130 (22.7)
146 (25.5)
145.79  18.20
70.60  9.16
26.03  3.39
4.95  0.90
1.67  0.68
1.30  0.44

116 (19.4)
177 (29.6)
174 (29.1)
106 (17.7)
24 (4.0)
129 (21.6)
163 (27.3)
146.04  15.66
70.30  9.09
26.03  3.58
4.88  0.93
1.66  0.71
1.27  0.41

108 (20.0)
165 (30.6)
156 (28.9)
85 (15.7)
24 (4.4)
117 (21.7)
147 (27.3)
147.87  14.52
71.09  8.91
25.78  3.47
4.97  0.91
1.64  0.75
1.26  0.43

.97
.73
.09
.53
.46
.33
.24
.43

2.90  0.79

2.89  0.70

2.89  0.78

2.86  0.76

2.96  0.82

.16

5.93  1.76
1475 (72.2)
1382 (67.7)
401 (19.6)
360 (17.6)
959 (46.9)
225 (11.0)
235 (11.5)
510 (24.9)
26.0 (25.0-27.0)
27.0 (26.0-29.0)
136.0 (133.0-139.0)
1.73 (1.39-2.08)

5.70  1.53
140 (71.8)
226 (67.6)
57 (17.0)
49 (14.6)
158 (47.3)
41 (12.2)
33 (9.8)
81 (24.2)
26.0 (25.0-28.0)
27.0 (26.0-29.0)
136.0 (133.0-139.0)
1.75 (1.41-2.06)

6.02  1.92
411 (71.8)
384 (67.1)
117 (20.4)
108 (18.8)
266 (46.5)
70 (12.2)
60 (10.4)
138 (24.1)
26.0 (25.0-27.0)
27.0 (26.0-29.0)
135.0 (132.0-139.0)
1.75 (1.40-2.10)

5.97  1.86
432 (72.3)
402 (67.3)
128 (21.4)
113 (18.9)
280 (46.9)
61 (10.2)
86 (14.4)
152 (25.4)
26.0 (25.0-27.0)
27.0 (26.0-29.0)
136.0 (132.0-139.0)
1.72 (1.38-2.09)

5.91  1.60
392 (72.8)
370 (68.7)
99 (18.4)
90 (16.7)
255 (47.3)
53 (9.6)
56 (10.4)
139 (25.8)
26.0 (25.0-28.0)
27.0 (26.0-29.0)
136.0 (132.8-139.0)
1.71 (1.37-2.09)

.06
.62
.94
.34
.31
.99
.47
.07
.90
.23
.91
.23
.76

.12
.47
.15

IQR, interquartile range.

Fig. 2. Changes in global cognitive function and cumulative hazard of cognitive impairment in older adults stratiﬁed by salt intake. (A-C) Changes in MMSE score (A), MoCA score
(B), and DRS score (C) during study follow-up for each salt intake group. (D) Cumulative hazard of cognitive impairment for each salt intake group. Note that the decreases in global
cognitive function assessment scores during follow-up were accelerated by greater salt intake.

W. Liu et al. / JAMDA 24 (2023) 125e129

deﬁcits and dementia.3e6 In mice, a high-salt diet was found to induce
hyperphosphorylation of tau protein and cerebral endothelial
dysfunction, both of which are associated with local neurodegeneration and ensuing cognitive dysfunction.4 Excessive salt
intake also induces an imbalance in gut-initiated adaptive immune
responses mediated by immunomodulatory Th17 cells, which in turn
is associated with cognitive dysfunction.6 However, few studies have
examined the association of salt intake with cognitive impairment in
otherwise healthy aging (community-dwelling) individuals. In this
study, we found that the risk of dementia as well as the progression of
cognitive impairment increased progressively with salt intake, even
after adjustment for confounders such as hypertension.
Hypertension and blood pressure variation are major risk factors
for dementia.18e23 To assess the effect of salt intake on dementia risk
independent of hypertension, we adjusted not only for baseline systolic and diastolic blood pressure but also the mean and visit-to-visit
variation in both systolic and diastolic blood pressure using Cox proportional hazards models. This analysis revealed a 75% increase in risk
among subjects consuming only 6 to 9 g of salt per day compared with
those consuming <6 g/d (around the WHO recommendation), a
substantial increase in risk among those consuming 9 to 12 g/d, which
is still at or below the average intake in China, and a dramatic increase
of 330% among individuals consuming more than 12 g/d. These increases correspond to a 58.5% rise in dementia risk for every 1-SD
increment in salt intake compared with the low intake group independent of changes in blood pressure. In addition to current hypertension, we also adjusted for age2; education24; smoking; alcohol use;
histories of hypertension,25 diabetes,25,26 and dyslipidemia25; use of
antihypertensive, glucose-lowering, antidyslipidemic, and antiplatelet
drugs25e27; and the APOE genotype.28,29 Thus, high salt intake is a
strong independent risk factor for dementia among communitydwelling older adults in China.
The major strength of this study is that risk models were adjusted
for mean and visit-to-visit variability in blood pressure during the
follow-up period as well as baseline blood pressure. Alternatively, a
major limitation of this study is that other critical dietary risk factors
for disease, such as total caloric intake, fat intake, and potassium
intake were not recorded.
Conclusion and Implications
We conclude that excessive salt intake is an independent risk
factor for emergent dementia and cognitive impairment in initially
healthy older adults. Further studies are needed to validate these
ﬁndings in other populations, including other ethnicities, and to
identify possible prevention and intervention strategies.
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Supplementary Material
Results
Changes in Blood Pressure Across the Follow-up Duration
We assessed the changes in blood pressure during the follow-up
period in this study, because high blood pressure and excessive

variability in blood pressure have been demonstrated to be closely
associated with a higher risk of dementia.1e4 Supplementary Figure 1 and
Supplementary Table 2 detailed the changes in systolic and diastolic
blood pressure in the 4 groups. The mean and SD in visit-to-visit systolic
blood pressure were signiﬁcantly greater in the high salt intake group
than those in the low, mild, and moderate groups, and in the moderate
group than those in the low and mild groups (all Padjustment < 0.05).
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Supplementary Figure 1. Changes in blood pressure across the follow-up duration. (A) Changes in systolic blood pressure. (B) Changes in diastolic blood pressure.
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Supplementary Table 1
Demographic and Clinical Characteristics of the Excluded Subjects From the Study
Total (n ¼ 364)

Age, y, mean  SD
Sex, female/male, n
Education status, n (%)
Uneducated
Primary school education
Secondary school education
High school education
College education and above
Smoking, n (%)
Drinking, n (%)
Systolic blood pressure, mm Hg, mean  SD
Diastolic blood pressure, mm Hg,
mean  SD, mm Hg
Body mass index, mean  SD
Total cholesterol, mmol/L, mean  SD
Triglycerides, mmol/L, mean  SD
High-density lipoprotein cholesterol, mmol/L,
mean  SD
Low-density lipoprotein cholesterol, mmol/L,
mean  SD
Fasting plasma glucose, mmol/L, mean  SD
Hypertension, n (%)
Antihypertensive medication, n (%)
Diabetes, n (%)
Glucose-lowering medication, n (%)
Dyslipidemia, n (%)
Dyslipidemia-modulating medication, n (%)
Antiplatelet medication, n (%)
APOE ε4 allele carriers, n (%)
MMSE score, median (IQR)
MoCA score, median (IQR)
DRS score, median (IQR)
IQCODE score, median (IQR)

Salt Intake Group

P Value

Low (n ¼ 58)

Mild (n ¼ 74)

Moderate (n ¼ 107)

High (n ¼ 125)

68.93  6.34
249/115

69.52  5.83
44/14

68.85  6.80
48/26

68.85  6.07
75/32

68.76  6.56
82/43

60 (16.5)
108 (29.7)
109 (29.9)
67 (18.4)
20 (5.5)
85 (23.4)
104 (28.6)
147.56  17.82
70.66  8.71

8 (13.8)
18 (31.0)
17 (29.3)
12 (20.7)
3 (5.2)
14 (24.1)
16 (27.6)
145.52  16.74
70.88  7.95

10 (13.5)
25 (33.8)
21 (28.4)
14 (18.9)
4 (5.4)
17 (23.0)
22 (29.7)
146.92  18.62
70.03  9.20

19 (17.8)
30 (28.0)
33 (30.8)
20 (18.7)
5 (4.7)
26 (24.3)
29 (27.1)
147.81  18.42
70.93  8.91

23 (18.4)
35 (28.0)
38 (30.4)
21 (16.8)
8 (6.4)
28 (22.4)
37 (29.6)
148.67  17.42
70.70  8.67

.99
.97
.72
.91

25.88  3.15
4.95  0.94
1.61  0.73
1.27  0.45

25.22  2.52
4.94  1.10
1.58  0.74
1.34  0.46

26.08  3.16
4.88  0.88
1.63  0.73
1.25  0.44

25.87  3.56
4.89  0.92
1.57  0.71
1.20  0.45

26.09  3.02
5.04  0.90
1.63  0.76
1.29  0.46

.33
.60
.91
.24

2.95  0.86

2.88  0.89

2.89  0.86

2.97  0.86

3.00  0.84

.75

6.02  1.68
263 (72.3)
255 (70.1)
76 (20.9)
74 (20.3)
167 (45.9)
41 (11.3)
47 (12.9)
91 (25.0)
26.0 (25.0-27.0)
27.0 (26.0-29.0)
136.0 (132.0-139.0)
1.75 (1.44-2.09)

5.66  1.27
42 (72.4)
41 (70.7)
10 (17.2)
10 (17.2)
24 (41.4)
8 (13.8)
8 (13.8)
14 (24.1)
26.0 (25.0-27.0)
27.0 (26.0-28.3)
135.5 (131.0-138.0)
1.69 (1.42-2.04)

6.37  2.27
53 (71.6)
51 (68.9)
17 (23.0)
16 (21.6)
33 (44.6)
9 (12.2)
10 (13.5)
18 (24.3)
26.0 (25.0-28.0)
27.5 (26.0-29.0)
137.0 (132.8-140.3)
1.80 (1.52-2.13)

6.01  1.60
77 (72.0)
75 (70.1)
23 (21.5)
23 (21.5)
51 (47.7)
11 (10.3)
15 (14.0)
27 (25.2)
26.0 (24.0-27.0)
27.0 (26.0-28.0)
134.0 (132.0-139.0)
1.77 (1.44-2.09)

5.99  1.47
91 (72.8)
88 (70.4)
26 (20.8)
25 (20.0)
59 (47.2)
13 (10.4)
14 (11.2)
32 (25.6)
26.0 (25.0-28.0)
27.0 (26.0-29.0)
136.0 (132.0-139.0)
1.70 (1.41-2.14)

.89
.47
.97

.11
>.99
>.99
.876
.92
.86
.89
.92
>.99
.09
.32
.14
.79

APOE, apolipoprotein E; DRS, Mattis Dementia Rating Scale; IQCODE, Informant Questionnaire on Cognitive Decline in the Elderly; IQR, interquartile range; MMSE, MiniMental State Examination; MoCA, Montreal Cognitive Assessment.

Supplementary Table 2
Visit-to-Visit Blood Pressure During the Follow-up Period
Salt Intake Group
Low (n ¼ 334)
Mean of visit-to-visit systolic blood pressure
Mean of visit-to-visit diastolic blood pressure
SD in visit-to-visit systolic blood pressure
SD in visit-to-visit diastolic blood pressure

145.86
69.74
11.47
5.66

All values are in mm Hg expressed as mean  SD.
*P < .05, compared with the low salt intake group.
y
P < .05, compared with the mild salt intake group.
z
P < .05, compared with the moderate salt intake group.






11.74
5.22
4.87
2.62

P Value
Mild (n ¼ 572)
146.61
69.76
11.63
5.77






11.18*
5.78
4.82
2.67

Moderate (n ¼ 597)
147.71
69.52
12.35
5.68






12.95*,y
6.00
5.16*,y
2.79

High (n ¼ 538)
149.71
69.57
12.97
5.73






13.40*,y,z
5.82
5.21*,y,z
2.69

<.001
.87
<.001
.94
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Supplementary Table 3
Cumulative Hazards of Cognitive Impairment in the Mild, Moderate, and High
Groups Compared With Low Group

Model 1
Low group (ref)
Mild group
Moderate group
High group
Model 2
Low group (ref)
Mild group
Moderate group
High group
Model 3
Low group (ref)
Mild group
Moderate group
High group
Model 4
Low group (ref)
Mild group
Moderate group
High group

Beta

SE

Wald

HR

95% CI

P Value

0.606
1.084
1.509

0.252
0.240
0.235

5.783
20.381
41.299

1.000
1.833
2.957
4.521

1.119-3.004
1.847-4.734
2.854-7.163

.016
<.001
<.001

0.599
1.069
1.496

0.252
0.240
0.235

5.646
19.772
40.500

1.000
1.821
2.912
4.465

1.111-2.984
1.818-4.665
2.816-7.078

.017
<.001
<.001

0.573
1.030
1.466

0.254
0.242
0.237

5.102
18.122
38.203

1.000
1.773
2.801
4.334

1.079-2.915
1.743-4.501
2.722-6.900

.024
<.001
<.001

0.561
1.030
1.458

0.253
0.242
0.236

4.899
18.137
38.035

1.000
1.752
2.801
4.299

1.066-2.879
1.744-4.499
2.704-6.833

.027
<.001
<.001

Model 1 was adjusted for no confounders. Model 2 was adjusted for age, sex,
smoking, drinking, and education. Model 3 was adjusted for confounders in model 2
and baseline body mass index, blood pressure, fasting plasma glucose, and plasma
lipids; history of hypertension, diabetes, and dyslipidemia; use of antihypertensive,
glucose-lowering, antidyslipidemic, and antiplatelet medications; and APOE genotype. Model 4 was adjusted for confounders in model 3 and the mean and SD in visitto-visit systolic and diastolic blood pressure.

Supplementary Table 4
Cumulative Hazards of Cognitive Impairment With Each 1-SD Increment in Salt
Intake During the Follow-up Period

Model
Model
Model
Model

1
2
3
4

Beta

SE

Wald

HR

95% CI

P Value

0.468
0.465
0.461
0.461

0.061
0.062
0.063
0.062

58.155
56.662
54.009
54.643

1.597
1.592
1.586
1.585

1.416-1.802
1.410-1.797
1.402-1.793
1.403-1.791

<.001
<.001
<.001
<.001

Model 1 was adjusted for no confounders. Model 2 was adjusted for age, sex,
smoking, drinking, and education. Model 3 was adjusted for confounders in model 2
and baseline body mass index, blood pressure, fasting plasma glucose, and plasma
lipids; history of hypertension, diabetes, and dyslipidemia; use of antihypertensive,
glucose-lowering, antidyslipidemic, and antiplatelet medications; and APOE genotype. Model 4 was adjusted for confounders in model 3 and the mean and SD in visitto-visit systolic and diastolic blood pressure.
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