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Abstract

Background A decline in taste sensitivity from aging leads people with a higher salt threshold to frequently add
more salt to their food, which attributed to decreased cognitive efficiency. This scoping review aimed to gather
the latest evidence on the relationship between salt perception and cognitive impairment which is essential

in the development of new intervention and prevention strategies.

Methods Studies published between January 2014 and March 2024 were searched across four databases: PubMed,
the Cochrane Library, Scopus, and EBSCO. Data extraction involved gathering details on the study design, partici-
pant demographics, methods for assessing cognitive function and salt perception, considering confounding factors,
and synthesizing the primary outcomes.

Results Six studies were included in the analysis, five cross-sectional studies and a longitudinal study. These studies
revealed various associations between salt perception and cognitive impairment. Specifically, findings from a three-
year longitudinal study suggested that lower salt sensitivity was associated with poorer cognitive scores, which

is consistent with the results of two other studies. However, the remaining three studies did not find significant differ-
ences (p>0.05) in salt taste perception related to cognitive status. Furthermore, a study identified executive function
as another significant factor influencing salt taste perception.

Conclusion These findings highlight the link between cognitive decline in salt perception, which provide an indica-
tion of salt intake and related health risks. There is a need to explore the mechanisms of salt taste sensitivity and its
impact on cognitive health should be encouraged.

Keywords Cognitive impairment, Salt perception, Salt sensitivity, Executive function, Middle-aged adults, Older
adults
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Background may affect the perception of salty taste in older adults

As people age, a decline in their senses can lead to nega-
tive health consequences. Changes in chemosensory per-
ception may result in maladaptive food behavior, such as
the addition of more salt to achieve the same taste inten-
sity [1]. The decline in taste sensitivity in older adults may
be partially due to the loss of taste receptors resulting
from age-related physiological changes [2]. Furthermore,
the increased use of medications in older adult individu-
als may affect their oral health, impacting their sense of
taste [3]. Poor oral conditions, such as cavity infections,
nerve damage, and reduced saliva production, have also
been suggested as contributing factors to taste altera-
tions [4]. In addition, malnutrition can both cause and
result from changes in taste perception. As individuals
age, alterations in taste linked to their nutritional status
can diminish appetite, leading to altered food choices and
lower nutrient intake [5, 6].

Previous studies have indicated that the most signifi-
cant increase in the taste recognition threshold among
older adults is sour and bitter flavour, while their abil-
ity to perceive salty, sweet, and umami tastes tends to
decline with age [7, 8]. The reduced salivary function
and atrophy of tongue papillae, resulting in a smoother
appearance of the dorsal tongue associated with aging,

[9, 10]. Older adults with taste loss tend to increase their
consumption of sweet and salty foods to achieve taste
satisfaction when their taste sensitivity is heightened.
The consumption of high levels of salt reduces sensitiv-
ity to taste, prompting individuals to consume even more
salt to achieve the same level of taste satisfaction [11].
Despite that sodium is an essential nutrient that must be
obtained from the diet, the habits of using salt and con-
suming highly processed foods contribute to excessive
intake and negative health effects [12]. It’s interesting to
note that two studies found that those who had a higher
threshold for salt also tend to add salt to their food more
frequently [13, 14].

Although a high intake of salt in the diet is frequently
associated with hypertension, few studies have shown
that its effects go beyond just raising blood pressure;
they have also been connected to cardiovascular dis-
ease and stroke [15, 16]. Further, it is associated with
cognitive impairment, which has been related to
dementia, including Alzheimer’s disease (AD), and
severe neurocognitive disorders (NCDs). The patho-
genic process of AD starts decades before signs of
cognitive impairment, a typical issue in older adults,
appear. Between the more severe cognitive decline
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associated with dementia and the typical aging-related
cognitive loss, there is a stage known as mild cognitive
impairment (MCI). It can be characterize as having
preserved global cognitive functions and daily activi-
ties [17]. People with Parkinson’s disease (PD) are six
times more likely to have cognitive impairment, and
their salt taste sensitivity has declined even in the early
stages of the condition, potentially increasing their salt
consumption [18].

In recent studies, Rivan et al. [19] highlighted the
association between high salt intake and mild cogni-
tive impairment (MCI), whereas Liu et al. [20] iden-
tified excessive salt intake as an independent risk
factor for the development of dementia and cognitive
impairment in older adults. In animal experiments,
Chugh et al. [21] found that whereas a high-salt diet
had no effect on younger rats, it did reduce memory
performance in older rats. Similarly, a recent study
found that when given control or low-salt diets, aged
rats showed an improvement in long-term memory
but a deterioration in short-term memory [22]. Over-
all results were mixed, however, as a bigger study of
older persons found no significant association between
sodium intake and cognitive impairment [23].

While the link between salt intake and cognitive
decline has been extensively researched, little is known
regarding the potential influence of salt taste per-
ception as a separate factor that might influence salt
intake. Thus, the objective of this scoping review was
to consolidate the latest evidence regarding the link
between salt perception and cognitive impairment. It
may offer unique insights into early markers of cog-
nitive decline since taste perception, particularly salt
sensitivity, can be affected by both neurological and
physiological changes potentially strengthening the
relation. By taking into account a variety of cognitive
impairment, the results can be more broadly gener-
alized and show patterns that hold true for different
levels of cognitive impairment. This offers a more
thorough comprehension of the connection between
salt perception and cognitive decline. Variations in the
way people with mild cognitive impairment, Parkin-
son’s disease, or Alzheimer’s disease perceive salt can
reveal important mechanisms in the brain’s processing
of taste and sensory data, providing insight into the
course of cognitive decline. The insights gained from
this review may help direct the development of novel
intervention techniques centered on sensory assess-
ments of health and preventative care, eventually sup-
porting public health initiatives to lessen the effects of
cognitive decline on a worldwide scale.
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Methods

This scoping review explored the connection between
salt taste perception and cognitive impairment in middle-
aged and older adults. It was conducted following the
Arksey and O’Malley framework and the PRISMA-ScR
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews) guide-
lines [24]. The PRISMA-ScR checklist is included in this
review. The applied methodology comprises the five
stages detailed below.

Identifying the research questions

The objective of this scoping review is to outline the cur-
rent understanding of the relationship between salt per-
ception and cognitive impairment in middle-aged and
older adults. To guide the review and identify pertinent
studies, a specific research question was formulated.
Consequently, this scoping review aims to address the
following research questions:

1. What are the assessments used to assess the salt
perception and cognitive status of middle-aged and
older adults?

2. What is the impact of salt perception on the cogni-
tive status of middle-aged and older adults?

Identifying relevant studies

Search terms

Studies deemed relevant and published from January
2014 to March 2024 were analysed, spanning a decade.
The Population, Concept, and Context (PCC) framework
in Table 1 served as a guiding tool during this stage. The
focus of this scoping review was on the salt perceptions
of middle-aged and older adults facing cognitive impair-
ment. Two reviewers (N.EM.R. and A.S.) meticulously
examined the MEDLINE Medical Subject Headings
(MeSH) for terms associated with salt perception and
cognitive decline. Consequently, the search terms utilized
in this review are shown in Table 2.

Table 1 Table of PCC- Population, Concept and Context

Population Middle-aged
and older adults
(40 years old and
above)

Concept Salt perception

Context Middle-aged

and older adults
with cognitive
impairment
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Table 2 Search strings for the scoping review
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Search string 1
Search string 2
Search string 3
Search string 4

Salt OR sodium OR gustatory OR taste

Perception OR intensity OR sensitivity OR threshold OR recognition OR detection
Cognitive OR cognition

Impairment OR disorder OR abnormality OR ageing OR deficiency OR deficit

OR disturbance OR dysfunction OR degradation OR inability OR limitation

Search string 5

Search string 1 AND Search string 2 AND Search string 3 AND Search string 4

The inclusion criteria for articles were as follows: 1)
review articles and secondary sources were not included;
only primary studies were, 2) written in English to pre-
serve accuracy and consistency and to avoid misun-
derstandings brought on by linguistic problems. 3)
peer-reviewed full-text papers that offer comprehensive
information needed for a detailed analysis, 4) research
examining salt perception and cognitive status to make
sure the study remains related to interest and 5) pub-
lished within the last ten years (2014-2024) to ensure
they are up to date with the latest advancements of reg-
ulations, dietary patterns, and health care. Articles not
meeting these criteria were excluded. The included stud-
ies nevertheless provide insightful information in a range
of circumstances, despite the fact that this may limit gen-
eralizability slightly.

Databases

Four databases were queried in this review: PubMed, the
Cochrane Library, Scopus and EBSCO. We are confident
that these four search databases would gather pertinent
journals within the specified field. A total of 2,936 articles
were retrieved through keyword searches across these
databases.

Study selection

Following the PRISMA-ScR guidelines, duplicate titles
(911 in total) were removed, resulting in 2,025 articles
being considered. Upon assessment, 1,942 of these arti-
cles were excluded because they were not relevant, were
not retrieved (n=21), were not-original, such as review
articles (n=2), were not related (those excluding mid-
dle and older adults and irrelevant topics) (n=50), were
non-English articles (n=4). Consequently, only six arti-
cles were ultimately deemed suitable for inclusion in the
review. Since the reviewers had no significant disagree-
ments and did not recommend any revisions, the form
remained unchanged. Two reviewers independently
screened the title and abstract of each citation.

Charting the data

All the data selected from the journal databases were
organized via Microsoft Excel. The extracted data
included the author(s), publication year, country, study

design, study population, sample size, methods of evalu-
ating salt perception, cognitive status assessments, key
findings, and outcomes. These data are presented in two
separate tables in the results section of the review as
shown in Fig. 1.

Collating, summarizing and reporting results

Following the framework of Arksey and O’Malley [24],
the final stage involved organizing the relevant findings
according to the research questions, specifically focusing
on salt perception and cognitive impairment in middle-

aged and older adults.

Results

Quality assessment

Using the Critical Appraisal Skills Programme (CASP)
checklist [25] for qualitative investigations, two authors
(A.S., N.EM.R)) independently evaluated the quality
of the included studies; any discrepancy over the final
score was settled by discussion and/or an expert showed
in Table 3. The included studies were generally of high
quality and satisfied the majority of the CASP checklist’s
requirements. A few studies, however, were given "can’t
tell" scores for particular factors, like sample size suffi-
ciency or measurement accuracy, suggesting that there is
uncertainty in these areas.

Characteristics of the selected studies

In line with the framework [24] and following the speci-
fied inclusion criteria, the literature survey identified six
relevant studies (outlined in Table 4). The sample sizes
exhibited considerable variation, ranging from 92-687
participants, with ages ranging from 50—87 years. These
investigations included five cross-sectional studies and
a 3-year longitudinal. Geographically, the studies were
diverse, with four originating from Japan and one each
from Italy and Amsterdam. Participants were recruited
from both hospital and community settings.

Assessment of salt taste perception

Salt taste perception was evaluated through different
techniques. In this review, four studies employed the
whole mouth test (WMT) [26-28], whereas one study
utilized both the intraoral dropping method [29] and
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Identification of studies via databases and registers

Fig. 1 Flow diagram of study selection

the taste strip test (TST) [31]. Additionally, one study
used both the WMT and TST [30] (Table 5). The WMT
involves offering each participant 1 ml of sodium chlo-
ride solution at room temperature, with concentrations
increasing incrementally. The participants hold the solu-
tion in their mouth for 3 s to assess the taste before spit-
ting it out. In the intraoral dropping method, a drop of
the solution at the lowest concentration is placed into the
oral cavity. For the TST, strips are presented in a block-
randomized order, starting with the lowest concentra-
tion, and placed are on the participants’ tongues.

Correct answers set the recognition threshold. If
incorrect, the concentration increased in the next trial.
Recognizing the lowest concentration earned 1 point,
the highest earned 5 points, and failing to recognize
the highest earned 6 points [29]. In Doorduijn et al,
each correct answer for the basic tastes earned 1 point,
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with scores ranging from 0 to 4 for each taste [31]. In
Kouzuki et al. (2020), detecting the lowest concentra-
tion earned 1 point, the highest earned 13 points, and
failing to detect the highest earned 14 points. The rec-
ognition threshold used the same 1-14 scale [28]. In
another study, salt taste was assessed with four other
basic tastes, with 1 point for correctly identifying the
salt taste [30]. Only two studies classified the salty taste
scores into fine and poor taste sensitivity groups, with
scores of 1 to 3 indicating fine salt taste sensitivity and
scores of 4 or undetected salt taste indicating poor
sensitivity [26, 27]. Uota et al. (2016) set the cut-off as
such that approximately 75% of the young-old group
was classified into the fine-tasting group [26]. Simi-
larly, Ogawa et al. (2017) categorized approximately
70% of participants as having fine taste sensitivity for
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Table 3 CASP checklist for included studies

CASP quality appraisal Study (Year)
Uotaetal. Ogawa Kouzuki Kouzuki Cecchini Doorduijn
(2016) etal.(2017) etal.(2020) etal.(2018) etal.(2019) etal.(2020)
[26] [27] [28] [29] [30] [31]

1. Did the study address a clearly focused issue? v v v v v v

2. Did the authors use an appropriate method to answer v v v v v v

their question?

3. Were the subjects recruited in an acceptable way? v v v v v v

4. Were the measures accurately measured to reduce bias? v/ v ? ? ? v

5. Were the data collected in a way that addressed v v v v ? v

the research issue?

6. Did the study have enough participants to minimise v v ? v ? v

the play of chance?

7. How are the results presented and what is the main v v v v v v

result?

8. Was the data analysis sufficiently rigorous? v v v v v v

9. Is there a clear statement of findings? v v v v v v

10. Can the results be applied to the local population? v v v v v v

11. How valuable is the research? v v v v v v

CASP Critical Appraisal Skills Programme

follow-up assessments, which helped to differentiate
between stable and decreased taste sensitivity groups
[27].

Assessment of cognitive function

Various assessments used for cognitive screening include
the Montreal Cognitive Assessment (MoCA) [29] and its
Japanese version (MoCA-]) [26, 27], the Touch Panel-
type Dementia Assessment Scale (TDAS) [28, 29], the
Mini-Mental State Examination (MMSE) [29-31] and the
Alzheimer’s Disease Assessment Scale-cognitive Subscale
Japanese version (ADAS-]J cog) [29]. Only two studies
have assessed cognitive performance via a neuropsycho-
logical test battery covering five domains; memory, atten-
tion, executive function, language and visuospatial ability
(30, 31].

The median MoCA-]J score in Ogawa et al. [27] aligns
with that of young-old participants and slightly exceeds
the median score of old-old participants in Uota et al.
(2016) [26]. In the MMSE, scoring a perfect 30 requires
answering all questions correctly [30]. Significant differ-
ences in MMSE and MoCA scores were found between
PD-MCI+and PD-MCI- patients (both p <0.001) by [30],
whereas [31] reported disparities in MMSE score control,
MCI, and AD dementia groups (p<0.001). The ADAS-]
cog and TDAS yield a perfect score of 0 with all answers
correct, serving to monitor AD progression. The MMSE,
ADAS-] cog, and TDAS scores decreases with progres-
sion to MCI and AD [29]. Kouzuki et al. (2020) reported
significant differences in TDAS scores between NDC

and MCI, between NDC and AD, and between ADD and
MCI (p<0.05) [28].

Confounding factors of salt perception

Males with higher rates of smoking and alcohol con-
sumption, and lower education levels, tend to exhibit
poorer salt taste sensitivity [26]. Earlier study by Ogawa
et al. reported that individuals with fewer teeth, lower
salivary flow rates, and a smoking habit also have reduced
sensitivity [27]. Additionally, Kouzuki et al. (2018)
noted that CSF biomarkers such as p-taul81, Ap42, and
p-taul81/AB42 ratio influence salt taste perception [29].
In 2020, Kouzuki et al. noted that age impacts recogni-
tion thresholds and that BMI affects detection thresh-
olds, potentially leading to difficulties in taste perception
for slender individuals [28]. Additionally, higher educa-
tion was found positively impacts taste performance,
whereas executive dysfunction harms salt taste scores
and worsens the identification of salty tastes [30].

Findings on salt perception and cognitive impairment

Among the six studies, three directly reported the rela-
tionship between of salt perception and cognitive
impairment [26, 27, 29]. The first study, involving 687
participants, categorized them into two groups: young-
old and old-old. The participants with a refined taste for
salty flavour typically presented higher cognitive scores
in both groups. A Mann—Whitney U test revealed that
the median (IQR) MoCA-]J scores were lower in the poor
taste group for salty flavors than in the old-old group,
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23(21-25). Additionally, a multivariate model using logis-
tic regression analysis revealed that the MoCA-] scores
were lower in the poor taste group for salty flavour, with
odds ratios of 0.92 (p=0.02) for the young-old group and
0.91 (p=0.01) for the old-old group [26].

Next, in a longitudinal study which initially included
621 participants with a score of 328 at follow-up, the
median (IQR) of MoCA-] score for those with stable salty
taste was 24 (22-26), which was higher than the score
of 23 (21-25) for those whose salty taste declined after
follow-up. Consequently, those with a stable salty taste
were found to have lower salt intake than those with a
decreased salty taste. The study also revealed that a sig-
nificantly greater decrease in MoCA-] scores was asso-
ciated with decreased salty taste perception (OR=0.84,
p<0.01). These findings suggest that individuals with
impaired cognitive function may be at risk for health
issues due to inadvertent overconsumption of salty foods,
highlighting the importance of careful monitoring of
patients with mild or hidden cognitive dysfunction [27].

There were no significant differences in salt taste func-
tion among participants with Alzheimer’s disease (AD);
or MCI and healthy controls. However, the AD partici-
pants had the highest mean salty taste score (2.7+0.2)
followed by participants with MCI (2.4+0.2) and
healthy controls (2.2+0.1). There was a significant posi-
tive correlation between salty taste scores and cognitive
test results: MMSE (r=-0.251, p<0.01), ADAS-] cog
(r=0.220, p<0.05), and TDAS (r=0.290, p<0.01). The
study emphasized that as Alzheimer’s disease progresses,
the ability to detect salty tastes diminishes. This may lead
to an increase in the amount of seasoning used in food,
potentially increasing salt intake [29].

The three other studies focused on comparing differ-
ence in salt perception and cognitive performance [28,
30, 31]. According to the Kruskal-Wallis test, 43 MCI
patients presented a median (IQR) detection salt taste
score of 3 (2-5) points and a salt recognition threshold
of 7 (5.5-8) which are higher than those of nondemented
controls (NDCs). However, the differences among the
three groups, ADD, MCI and NDC in the degree of
deviation between the detection and recognition thresh-
olds were not significant (p>0.05). Additionally, only
those with MCI (4.7%) failed to recognize the salt taste
even at the highest concentration [28]. Doorduijn et al.
[31] reported that the mean salty taste score of partici-
pants with MCI (2.4 + 0.3) was higher than that of control
(2.2£0.2) participants but slightly lower than that of AD
dementia participants (2.5+0.2). However, there were no
significant differences (p>0.05) in salt taste perception
among the three groups.

Interestingly, one of those studies focused on the Par-
kinson’s disease (PD) population, emphasizing executive
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function rather than general cognitive impairment [30].
Those authors reported that those without MCI had
higher mean TST global scores for salty taste (3.3+0.9)
than did those with MCI (2.9+0.8), although the dif-
ference in salt taste qualities was not significant. None-
theless, the TST scores were negatively impacted by
executive dysfunction, with patients with impaired exec-
utive function showing significantly worse (p <0.05) salty
TST global scores than those with intact executive func-
tion. This observation highlights a distinct link between
executive dysfunction in PD patients and difficulties in
recognizing salt taste.

Discussion

As far as we concern, this is the first review of its kind
to gather the most recent evidence on the link between
salt taste perception and cognitive impairment. In total,
three studies [26, 27, 29] found a significant relationship
between salt taste sensitivity and cognitive scores, sug-
gesting that being able to perceive salt well may help pre-
vent cognitive impairment, while three additional studies
[28, 30, 31] found no notable contrast in salt taste percep-
tion and cognitive ability between control participants
and those with mild cognitive impairment (MCI).

Generally, the studies with significant associations were
cross-sectional studies that could not establish a cause-
and-effect relationship or analyse the change in salt taste
and cognition over some time. More high-quality longitu-
dinal studies in both healthy adults and high-risk groups
across wider cognitive spectra are needed to illuminate
and test the mechanism of salt perception and cognitive
impairment. On the other hand, even if the study popula-
tion was of higher risk, the limited spectrum of cognitive
function observed in a cross-sectional setting would limit
the chances of observing any significant association. In
this review, a study included a population of Parkinson’s
disease (PD) patients [30], who are considered a higher-
risk group owing to the common presence of MCI [32,
33], while taste impairment is often an overlooked non-
motor feature of PD. These findings was confirmed previ-
ous studies reporting that PD patients had poorer sodium
chloride taste identification performance than controls
did [18, 34]. However, the control sample was composed
of normal controls without cognitive impairment, thus a
comparison between PD patients with MCI and controls
with MCI was not possible.

Most of the studies in this review utilized the MMSE,
MoCA, ADAS-J-cog, and TDAS, which are designed to
detect global cognitive impairment. However, the results
are based on the overall score and not specific to individ-
ual cognitive domains. Investigating the specific domains
of cognitive impairment is crucial, as different cogni-
tive domains may be linked to salt perception. Previous
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studies have indicated that memory load reduces salt
taste perception implying that individuals with cognitive
impairment in the memory domain may experience simi-
lar effects [35, 36]. In this review, only one study reported
an association between executive dysfunction and salt
perception [30].

Executive dysfunction observed in PD patients with
MCI is linked to abnormalities in the prefrontal cortex,
which is implicated in taste perception [37, 38]. A recent
study by Liu et al. demonstrated that heightened activ-
ity in the left dorsolateral prefrontal cortex (DLPFC),
known for its role in executive function, correlates with
enhanced self-control in food choices and sensitivity to
salt taste [39].

Older adults with lower cognitive function have been
found to have a reduced threshold for detecting sodium
chloride [27]. As a result, decreased taste sensitivity,
especially for salt, is frequently seen in patients with cog-
nitive impairment, which is consistent with earlier studies
[40, 41]. The ability to detect salty tastes decreases with
the progression of AD, potentially leading to increased
salt intake due to more seasoning being used in food [29].

To a certain extent, the results of these reviews indi-
cate that individuals with compromised cognitive func-
tion could potentially face health risks due to unintended
excessive salt intake. A recent study suggested that to
counteract the decline in their ability to taste salt, older
adults frequently boost their consumption of salty food
[42]. This is in line with finding that individuals with
decreased salty taste perception had higher salt intake
compared to those with stable salty taste perception [27].
An earlier study demonstrated that older individuals
had notably lower recognition thresholds for salty taste
compared to young adults [43]. Nevertheless, the old-
old category participants have lower median salt intake
regardless of having fine or poor salt sensitivity than the
young-old category participants [26]. This trend is likely
due to the higher prevalence of hypertension among
older adults. Similarly, other studies have shown that
older individuals tend to make more persistent efforts to
lower their salt intake compared to younger individuals
[44, 45]. However, additional studies investigating salt
taste detection and recognition thresholds found no cor-
relation with dietary salt intake, suggesting that prefer-
ences and genetic factors such as SLC4A5 and TRPV1
genotype may also play a role in influencing sodium
intake [46, 47].

Many studies controlling for variables have examined
factors related to both salt taste and cognitive function,
such as age, gender, education, smoking, alcohol con-
sumption, salivary flow, and the number of teeth. It was
observed that age significantly worsened salt taste scores,
but since age did not differ significantly across groups
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(PD vs. controls, PD-MCI+vs. PD-MCI-), it was not
considered a confounder [30]. Similarly, another study
reported that taste recognition is linked to age and cogni-
tive function, with cognitive function affecting the recog-
nition threshold rather than the detection threshold [28].
Years of education showed a positive relationship with
salt perception in studies by [26] and [30], although this
conflicted with [27]. In Cecchini et al. (2019) [30], educa-
tion levels did not differ across groups, so there was no
bias. Males tend to have poorer salt taste sensitivity [26],
which is supported by previous studies indicating gen-
der differences in taste sensitivity [48, 49]. Research has
shown that smoking reduces salty taste sensitivity [27],
while both smoking and alcohol consumption have been
associated with taste reduction [26]. A recent study also
found that both cigarette smoking and alcohol consump-
tion correlated with salty taste preferences, potentially
leading to excessive sodium intake [50].

The global emergence of the novel SARS-CoV-2 and
the initial symptoms of COVID-19 have been linked to
gustatory dysfunction in approximately 38.2% of cases. A
decline in the perception of at least one particular flavor
quality was observed by about 60% of those who reported
a taste loss, with salty taste being the most prevalent [51].
Other research, however, revealed that salt taste was sig-
nificantly less impacted than all other tastes, and that
Covid19 patients’ salty taste threshold was significantly
lower than in the previous trial [52, 53]. Future studies
ought to explore the causes behind the uneven effects of
COVID-19 on salt taste perception, as well as the ways
in which SARS-CoV-2 interacts with salt taste receptors
and neurological circuits.

The mixed result of the significant relation of salt per-
ception and cognitive impairment may cause by vari-
ous things. The methodology of the salt taste perception
should be taking note of. The usage of salt taste strip in
Doorduijn et al. and (2020) [31] and Cecchini et al. (2019)
[30] might contribute to the insignificant finding. A taste
strip’s consistency of salt perception may be affected
by the various rates at which it dissolves, which can be
influenced by temperature, salivation, and the physical
properties of the strip. Different people may experience
varying outcomes due to uneven distribution.

The variations in the concentration used may lead to
discrepancies in study outcomes. Studies with significant
result used a moderate to high range of sodium concen-
tration compared to Kouzuki et al. (2020) [28] which
used wider range have included concentrations too low
to influence cognitive outcomes.

It is also important to consider the potential influence
of demographic differences in salt perception. It is pos-
sible that the salt sensitivity of participants in the signifi-
cant studies aligns with the concentrations used, while
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the non-significant studies may have tested populations
with different sensitivities or used concentrations that
were not sufficiently high to reach the sensory thresh-
old for salt perception. As example, study by Doorduijn
et al. (2020) [31] used lower concentration of salt than the
other three significant studies which might influence the
result. However, previous studies have shown that Asians
are more likely to exhibit higher salt sensitivity compared
to individuals of European or Western origin [54, 55].

Likewise, the uniformity of the results may also be
impacted by variations in cognitive evaluation, such
as the use of alternative screening instruments or cut-
offs, which may be better appropriate for particular tar-
get populations and study environments. Some studies
evaluate group differences between PD with and with-
out MCI, while others look at associations of salt sen-
sitivity and cognitive scores. The interpretation of the
results might as well get impacted by these conceptual
differences.

This review offers a thorough and impartial examina-
tion of the current literature, employing a broader search
strategy to minimize the chance of overlooking pertinent
papers. Additionally, validated and standardized meas-
ures were utilized to evaluate salt perception and cogni-
tive function/status. Some limitations were identified in
this review. Firstly, the authors noted the limited number
of articles in this scoping review, reflecting the scarcity of
recent findings on salt perception and cognitive impair-
ment over the past decade. Second, some research may
be excluded owing to language barriers, which could
leave us with some crucial findings. Thirdly, the lack of
information on salt intake levels in many studies compli-
cates the ability to observe the association between salt
taste, intake, and their relationship with cognitive func-
tion. Lastly, drawing firm findings may be made more dif-
ficult by the variety of cognitive impairment states that
were covered in our analysis, including mild cognitive
impairment, Alzheimer’s disease, dementia, and Parkin-
son’s disease. Sensory functions, such as the salt taste
perception, may be impacted by the unique underlying
mechanisms, development trajectories, and symptoma-
tology of each disorder. Therefore, the authors suggested
that future research should incorporate multilingual
research to explore how salt perception and intake are
linked to cognitive impairment in homogenous state of
condition of diverse population.

Conclusions

The reviewed studies revealed inconsistent results con-
cerning the relationship between salt perception and
cognitive impairment in middle-aged and older adults.
The overall evidence is modest, mainly due to variations
in study design, analysis, and methods for assessing salt
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perception and cognitive function. The latest longitudi-
nal studies are required to minimize the effects of linger-
ing confounding variables and reverse causation. Future
research should consider socioeconomic status, com-
bining biomarkers as complementary information and
include larger as well as diverse populations, especially
those with and without risk factors for cognitive impair-
ment, such as hypertension, diabetes, and obesity. These
findings will help clarify the mechanisms of the salt taste
sensitivity-cognition pathway. Insights from these studies
can improve our understanding of salt sensitivity, sup-
port salt reduction strategies, and promote better health
outcomes, particularly for older adults.
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