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Introduction: The Mediterranean diet is marked by the regular intake of olive oil, 
which may play a role in preventing and protecting against cognitive deterioration 
and dementia. The strength of these effects have been examined by several recent 
randomized controlled trials (RCTs), but their findings have not been consistent. 
In light of this inconsistency, the present study performed a systematic review to 
examine the relationship between the consumption of olive oil and cognition.

Methods: The Web of Science, Scopus, PubMed, and Google Scholar were 
systematically searched up to August 11, 2023. The review included RCTs, cross-
sectional studies, cohort studies and case–control studies that explored the 
impact of olive oil consumption on cognitive performance among those older 
than 55  years old. Studies were excluded if they employed a design other than 
those mentioned above, involved participants under 55  years old, or did not 
specifically examine the cognitive effects of olive oil consumption. The quality of 
the included studies were measured using the Cochrane risk-of-bias tool and the 
Newcastle Ottawa Scale checklists.

Results: Eleven studies were identified, which were comprised of four cross-
sectional studies, four prospective cohort studies and three RCTs. The cohort 
studies and RCTs consistently found that olive oil consumption had a favorable 
effect on cognitive performance across a number of cognitive domains over time. 
Similarly, all of the cross-sectional studies reported that the consumption of olive 
oil was positively associated with cognitive health.

Conclusion: The consumption of olive oil was found to enhance cognitive 
functioning and to reduce cognitive decline. Further large-scale investigations 
are required to strengthen this conclusion.
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1. Introduction

Human cognitive functioning rises steeply from infancy into early 
adulthood and then gradually declines (1). Cognitive dysfunction is 
commonly caused by several health problems and can result in disability 
and death among elderly adults (2, 3). The prevalence of cognitive 
impairment has increased in recent years, mostly due to increases in life 
expectancy and population aging (4). Moreover, the proportion of 
people over 60 years old is estimated to rise to almost two billion by 
2050 (5). Given the limited efficacy of current medical therapies in 
treating age-related cognitive decline, developing effective preventative 
strategies is critical for reducing the burden of cognitive impairment (4).

Dietary approaches appear to be one suitable approach for slowing 
down age-related cognitive decline and pathological 
neurodegeneration (6). A number of studies have suggested that more 
strictly adhering to the Mediterranean diet may help lessen the 
likelihood of suffering from several pathological conditions, such as 
cardiovascular and cerebrovascular diseases, diabetes, metabolic 
syndrome, some types of cancers, and neurodegenerative diseases 
(7–9). There is also mounting evidence that shows the Mediterranean 
diet (MeDi) can improve cognition (10). Moreover, MeDi adherence 
has been associated with a reduced total mortality rate (11, 12). The 
MeDi dietary pattern is exemplified by a strong reliance on plant-
based foods, limited intake of animal-based foods, high intake of olive 
oil (which is the main fat source), moderate eating of fish and the 
moderate consumption of wine with meals (13).

As a major component of the MeDi, the regular ingestion of extra-
virgin olive oil (EVOO) is believed to play an important role in the 
positive effects of this dietary pattern (14). Olive oil contains natural 
antioxidants, such as phenolic compounds (15), which make it a food 
with important biological properties. The high levels of monounsaturated 
fatty acids (MUFAs) and polyunsaturated fatty acids (PUFAs) further 
contribute to its nutritional importance (16). A number of in vitro and 
in vivo studies suggest that frequent olive oil consumption is linked to 
improved cognitive functioning, indicating it may have a neuroprotective 
effect in preventing the development of dementia (17–19). EVOO 
contains secoiridoid oleuropein-aglycone, that has been found to delay 
cognitive decline in older individuals free from dementia (17). The 
phenolic compounds in EVOO protect cells from oxidative damage 
caused by the free radicals formed during oxygen metabolism (20). A 
study in mice has shown that EVOO directly improved synaptic activity, 
short-term plasticity, and memory, while reducing tau neuropathology 
(21). In addition, research findings indicate that intensive olive oil 
consumption is linked to a reduced risk of impaired visual memory and 
verbal fluency (16). Moreover, the PREDIMED-NAVARRA RCT found 
that individuals that had EVOO added to their diet, along with the 
MeDi, had better cognitive functioning than those who consumed a 
control diet, although there were no associations for several cognitive 

domains (22). In contrast, the results from a cohort study found that 
high olive oil intake had no protective effect against Alzheimer’s disease 
(AD) or memory decline. They claimed that the oleic acid, linoleic acid, 
and palmitic acid, which are all found in olive oil, have no role in 
cognitive functioning, unlike the omega-3 fatty acids docosahexaenoic 
acid and eicosapentaenoic acid that are found in fish oil (23, 24). Given 
the inconsistent findings from studies examining the impact of olive oil 
intake on cognitive functioning in older adults, we  aimed to 
systematically review all clinical trials, cohort studies and cross-sectional 
studies to clarify this association.

2. Methods

The current systematic review adhered to the guidelines set forth 
by the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) (25). The pre-specified protocol for the study was 
registered at the local university and was completed according to the 
proposed objectives and planned methodology.

2.1. Literature search

The Web of Science, Scopus, and PubMed databases were 
systematically searched up to August 11, 2023, without any date, 
language or study type restrictions. Publications reporting the impact 
of olive oil consumption on cognitive performance were identified 
using the following keywords: (“olive oil” OR “EVOO”) AND 
(“cognition” OR “neurocognitive disorders” OR “cognitive 
impairment”). In addition, in order to identify any further eligible 
studies, we also manually screened the first 300 hits from the Google 
Scholar search engine. Furthermore, we performed backward and 
forward citation searches of all of the studies included. A detailed 
breakdown of the various stages involved in the search strategy for 
each individual database can be found in Supplementary Table S1.

2.2. Study selection

The studies found both through the electronic and manual 
searches were all imported into EndNote 20 (Clarivate Analytics, 
USA). Following the removal of all duplicate records, two authors 
independently screened the titles and abstracts of all identified 
publications, in accordance with the inclusion and exclusion criteria. 
After excluding irrelevant papers in the initial screening, the same two 
authors thoroughly examined the full-texts of all retained articles, 
based on the predetermined inclusion and exclusion criteria. Any 
disagreements were resolved by consulting other authors. The PICO 
(population, intervention/exposure, comparison, and outcomes) 
framework formulated the study question as follows: (a) population: 
adults aged 55 years old and above; (b) intervention/exposure: olive oil 
consumption; (c) comparison: any exposure or intervention other 
than olive oil (not necessary); and (d) outcomes: cognitive 
performance, cognitive decline, and the development of conditions 
related to cognitive ability loss, such as AD.

Studies were included if they: (1) were cross-sectional studies, 
cohort studies, randomized controlled trials (RCTs), or case–control 
studies; (2) included participants aged 55 years old and above; and 

Abbreviations: AD, Alzheimer’s disease; ADAS-Cog, Alzheimer Disease Assessment 

Scale-Cognitive; CDR, Clinical dementia rating; CI, Confidence interval; EVOO, 

Extra-virgin olive oil; FFQ, Food frequency questionnaire; MCI, Mild cognitive 

impairment; MeDi, Mediterranean diet; MMSE, Mini–mental state examination; 

MUFA, Monounsaturated fatty acid; NOS, Newcastle Ottawa Scale; OR, Odds 

ratio; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; 

RCT, Randomized controlled trial; RoB2, Risk of bias 2; TICS-m, Telephone Interview 

of Cognitive Status-modified.
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(3) comprehensively investigated the effects of olive oil on cognition 
using standardized scales to quantify cognitive performance, such 
as the Rey Auditory Verbal Learning Test (RAVLT) and the 
Alzheimer Disease Assessment Scale-Cognitive (ADAS-Cog). 
Studies examining different dietary patterns, including the MeDi, 
were only included if they separately reported the effects of olive oil 
consumption on cognition. We excluded studies if: (1) they were 
reviews, case reports, in vitro or animal studies; (2) they included 
individuals younger than 55 years old; (3) they investigated the 
cognitive effects of a nutrient other than olive oil; or (4) they studied 
the effects of olive oil on conditions other than 
cognitive performance.

2.3. Data extraction

Two reviewers carried out data extraction using predefined forms. 
The extracted data from each included study encompassed the 
following aspects: (1) the study particulars, including the first author’s 
name, title, country, publication year and study design; (2) basic 
information about the included individuals, including study 
population, sample size, age, sex and level of education; (3) methods 
of dietary and cognitive assessment; and (4) cognitive outcomes after 
olive oil consumption. A second author double-checked all 
extracted data.

2.4. Critical appraisal

Two reviewers independently evaluated the risk of bias and study 
eligibility using the Cochrane risk-of-bias tool for randomized trials –  
version 2 (RoB2) (26) and the Newcastle Ottawa Scale (NOS) (27) for 
cohort studies, cross-sectional, and case–control. In brief, the RoB2 
scale categorizes each study as low, high or an unclear risk of bias 
(some concerns) across the following five domains: deviations from 
the intended interventions, randomization process, measurement of 
the outcome, missing outcome data, and selection of the reported 
results. The NOS scale appraises the quality of the studies on three 
areas: the comparability of the study groups; selection of the 
participants for each group; and the ascertainment of exposure (case–
control study) or the outcome of interest (cross-sectional or a cohort 
study). Within the outcome, selection, and exposure categories, a 
study can receive a maximum of one star for each item. In contrast up 
to two stars can be awarded for the comparability domain.

2.5. Data synthesis

There was considerable heterogeneity in the population 
characteristics, interventions/exposures, study designs, and outcome 
measures across the included studies, which meant conducting a 
meta-analysis was not feasible. Thus, a narrative synthesis was 
performed in accordance with the Synthesis Without Meta-analysis 
(SWiM) guidelines (28). We grouped the included studies according 
to the study design (interventional and observational studies) and 
gave primacy to the interventional studies, as they have a lower risk of 
bias and provide more reliable evidence. Heterogeneity was 
not calculated.

3. Results

3.1. Study selection

There were 934 studies initially found in the Web of Science 
(n = 217), Scopus (n = 525), and PubMed (n = 192) searches. After 
removing 327 duplicate records, the title and abstract of the 
remaining articles were screened, which resulted in an additional 
579 studies being removed. Among the remaining 28 full texts, one 
was inaccessible, meaning that 27 studies had their full texts 
assessed. Three additional articles were included following the 
Google Scholar search. After excluding 19 studies due to the 
participants being younger than 55 (n = 3) (29–31), not reporting 
the effect of olive oil on cognition (n = 15) (32–46), and being 
designed as an uncontrolled clinical trial (47), the remaining 11 
studies were included in our systematic review (4, 16, 22, 23, 48–54) 
(Figure 1).

3.2. Study characteristics

The eleven included studies were comprised of four cross-
sectional studies (48, 52–54), four cohort studies (4, 16, 23, 49), and 
three RCTs (22, 50, 51). The four cohort studies were conducted in 
France (16), Greece (4), Spain (49), and Germany (23), while the three 
RCTs were from Greece (51), Spain (22), and Italy (50). Finally, the 
four cross-sectional studies were conducted in Greece (48), Spain (52), 
Poland (53), and Morocco (54). The sample sizes ranged from 50 to 
6,947 participants. In addition, the follow-up period for the RCTs and 
cohort studies was between one and ten years. All the cross-sectional 
and cohort studies used a Food Frequency Questionnaire (FFQ) for 
dietary assessment (Table  1). Cognitive functioning was assessed 
using a variety of tests that measured: attention, global cognition, 
processing speed, episodic memory, executive functioning, and 
working memory. Several tools were utilized to measure cognitive 
functioning, including the Alzheimer’s Disease Assessment Scale-
Cognitive (ADAS-Cog) (n = 2), MMSE (n = 7), Rey Auditory Verbal 
Learning Test (RAVLT) (n = 2), and the Digit Span Memory Test 
(n = 2) (Table 2). Supplementary Table S2 presents the smoking status 
of the participants in the included studies, while 
Supplementary Table S3 provides information about their daily intake 
of energy and food groups. In addition, Supplementary Table S4 
displays the baseline comorbidities of the participants.

3.2.1. Randomized clinical trials
Three RCTs met the inclusion criteria, all employing a parallel 

design (22, 50, 51). The RCT from Greece was conducted in 2020, with 
a one-year follow-up and an average participant age of 69.8 years (51). 
These participants were allocated into three distinct groups: Group 1 
received high phenolic early harvest EVOO (n = 18); Group 2 received 
moderate phenolic EVOO (n = 16); and Group 3, the control group, 
received only instructions for the MeDi (n = 16) (Table 1). Group 1 
performed better on almost all of the cognitive measures, when 
compared to groups 2 and 3. In addition, Group  2 demonstrated 
significant improvements in the ADAS-Cog (Z = −3.364, p = 0.001) 
and MMSE (Z = 2.534, p = 0.011) over the measurement period, while 
Group 3 either exhibited worse or similar to baseline performances in 
most domains (Table 2).
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The RCT from Spain was conducted in 2013, which featured a 
follow-up duration of 6.5 years and an average participant age of 74.1 
when cognitive functioning was evaluated (22) (Table  1). The 
participants were subdivided into the following three groups: Group 1 
received MeDi+EVOO (n = 91), Group  2 received MeDi+Nuts 
(n = 88), and Group 3 (control group) received a low-fat diet (n = 89). 
After the trial, Group  1 exhibited superior performance on all 
cognitive domains measured, when compared to the control group. In 
addition, their performance was significantly better in the fluency and 
memory tasks. However, those in Group  2 were not significantly 
different from the control group, in terms of their post-trial cognitive 
test scores (Table 2). At the end of the follow-up, a diagnosis of mild 
cognitive impairment (MCI) was confirmed in 7.8% of the participants 
in Group 1, 11.8% in Group 2, and 19.3% in the control group. This 
study demonstrated that adhering to the MeDi+EVOO helped to 
protect against MCI development (adjusted odds ratio: 0.341; 95% CI: 
0.120–0.969; p = 0.044), while a non-significant effect was found for 
the MeDi+NUTS (adjusted odds ratio: 0.563; 95% CI: 0.222–1,427; 
p = 0.226). This study highlights the crucial role olive oil consumption 
has in protecting against cognitive decline.

The RCT from Italy, which was conducted in 2018, had a 
follow-up duration of one year and an average participant age of 
70 years old (50) (Table 1). The individuals in the treatment group 
received MeDi+EVOO (n = 55), while those in the control group 
received the MeDi alone (n = 55). The MMSE and ADAS-Cog were 
utilized to measure any cognitive decline over the 12-month period, 
along with other validated psychological and functional tests, 
including the Verbal Fluency (VF) and Instrumental Activities of 

Daily Living (IADL) scales. There were substantial improvements in 
the ADAS-Cog scores for both groups over the study duration, as the 
adjusted mean changes in the scores from baseline were −3.0 ± 0.4 
and −1.6 ± 0.4 for the MeDi+EVOO and MeDi groups, respectively 
(p = 0.024). While these findings indicate that regularly consuming 
EVOO helps maintain cognitive health, no significant differences on 
any other test scores were found between the treatment and control 
groups (Table 2).

3.2.2. Cross-sectional studies
In the study from Greece (n = 1803), which was conducted in 

2017, the participants had a mean age of 73 ± 6 years and 41% were 
male (48). The study aimed to investigate the association between 
adherence to the MeDi, including its individual components, and 
cognitive health. Adherence to the MeDi was evaluated using an a 
priori score (range 0–55), which was derived from a detailed semi-
quantitative FFQ (Table 1). The study concluded that there was no 
significant relationship between olive oil consumption and cognitive 
status (adjusted odd ratio: 1.692; 95% CI: 0.984–2.907; p = 0.057), 
(beta ± SE: −0.028 ± 0.033; p = 0.397) (Table 2).

In the 2012 Spanish study (n = 447), participants were on average 
66.9 years old, with a range of 54.7–80.2 years old (52% women) (52) 
(Table  1). Using the immediate and delayed recall tasks from the 
RAVLT, the study suggested that higher total olive oil (regression 
coefficient: 0.755; 95% CI: 0.151–1.358; beta: 0.109; p = 0.014) and 
virgin olive oil consumption (regression coefficient: 0.163; 95% CI: 
0.010–0.316; beta: 0.094; p = 0.037) were associated with improved 
cognitive functioning (Table 2).

FIGURE 1

Study selection process. PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers, and other sources.

https://doi.org/10.3389/fnut.2023.1218538
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Fazlo
llah

i et al. 
10

.3
3

8
9

/fn
u

t.2
0

2
3.12

18
53

8

Fro
n

tie
rs in

 N
u

tritio
n

0
5

fro
n

tie
rsin

.o
rg

TABLE 1 Baseline characteristics of the included studies.

Study ID
Study 
design

Country
Follow-up 
duration

Study Population
Sample 
Size

Case/
Intervention, n

Control, 
n

Male, n (%) Age, mean (SD)
Education, 
mean (SD), 
years

ApoE-ε4, n 
(%)

Diet 
assessment/
intervention 
instructions

BMI, mean 
(SD), kg/m2

MeDi 
Score, 
mean (SD)

Anastasiou 

et al. 2017 (48)

Cross-

sectional

Greece No follow-up Adults over the age of 

64 years

1,803 1st quartile: 416

2nd quartile: 432

3rd quartile: 470

4th quartile: 485

No control 1st quartile: 108 (26.0)

2nd quartile: 145 (33.6)

3rd quartile: 218 (46.4)

4th quartile: 256 (52.8)

1st quartile: 73.9 (5.9)

2nd quartile: 73.3 (6.0)

3rd quartile: 72.3 (6.7)

4th quartile: 72.5 (5.8)

1st quartile: 6.7 

(4.4)

2nd quartile: 7.1 

(4.5)

3rd quartile: 8.1 

(4.9)

4th quartile: 8.7 

(4.9)

N/A FFQ 1st quartile: 29.4 

(5.0)

2nd quartile: 29.3 

(5.0)

3rd quartile: 28.6 

(4.4)

4th quartile: 28.7 

(4.3)

N/A

Bajerska et al. 

2014 (53)

Cross-

sectional

Poland No follow-up Elderly people aged 

60 years or older with 

high risk of metabolic 

syndrome, living in rural 

area

87 Group 1: 46

Group 2: 41

No control Group 1: 15 (17.0)

Group 2: 16 (18.0)

Group 1: 69.0 (7.0)

Group 2: 72.0 (6.0)

N/A N/A FFQ Group 1: 30.0 

(5.5)

Group 2: 29.3 

(4.7)

N/A

Berr et al. 2009 

(16)

Prospective 

cohort

France 1 to 4 years Adults aged 65 years and 

over and not 

institutionalized

6,947 Moderate use of olive oil: 

2,772

Intensive use of olive oil: 

2,599

1,576 Case:

 ‐ moderate use: 

1,099 (20.5)

 ‐ intensive use: 

1,017 (18.9)

Control: 639 (40.5)

N/A N/A Total: 1365 (19.7) FFQ N/A N/A

Fischer et al. 

2018 (23)

Prospective 

cohort

Germany 10 years Urban dwelling adults 

(75 years or older) who 

sought primary care

2,622 2,622 No control Case: 910 (34.7) 81.2 (3.4) N/A 551 (21.0) FFQ 25.9 (3.3) N/A

Galbete et al. 

2015 (49)

Prospective 

cohort

Spain 8 years Adults over 55 years at the 

time of the baseline 

assessment

823 low MeDi score: 275

middle MeDi score: 435

high MeDi score: 113

No control Low MeDi score: 73

Middle MeDi score: 72

High MeDi score: 74

Low MeDi score: 61.6 

(6.1)

Middle MeDi sore: 61.9 

(5.8)

High MeDi score: 62.5 

(6.2)

N/A Low MeDi score: 

51 (18.6)

Middle MeDi 

score: 89 (20.5)

High MeDi score: 

19 (16.8)

FFQ 1.3 (8.2) N/A

Martínez-

Lapiscina et al. 

2013 (22)

RCT Spain 6.5 years Men (aged 55–80) and 

women (aged 60–80) 

living in the community. 

Free from CVD but with 

an elevated vascular risk

268 MeDi+EVOO: 91

MeDi+Nuts: 88

89  ‐ Intervention: 

MeDi+EVOO: 

38 (41.8)

 ‐ MeDi+Nuts: 35 (39.8)

Control: 47 (52.8)

Intervention:

 ‐ MeDi+EVOO: 

67.18 (5.61)

 ‐ MeDi+Nuts: 

67.33 (5.96)

Control: 67.52 (5.67)

Intervention:

 ‐ MeDi+EVOO: 

8.87 ± 2.08

 ‐ MeDi+Nuts: 

8.57 ± 2.84

Control: 8.75 

(3.34)

MeDi+EVOO: 12 

(13.2)

MeDi+Nuts: 17 

(19.3)

Control: 14 (15.7)

Two interventions 

with MeDi 

(supplemented 

with either EVOO 

or a variety of nuts) 

contrasted against a 

control (low-fat 

diet)

Intervention:

 ‐ MeDi+EVOO: 

28.68 (3.6)

 ‐ MeDi+Nuts: 

28.83 (3.2)

Control: 29.12 

(3.5)

N/A

Mazza et al. 

2018 (50)

RCT Italy 1 year Individuals aged 65 and 

older, living in the 

community, without 

debilitating disease, 

literate and having an 

MMSE score of over 20

110 55 55 N/A Intervention: 70 (4)

Control: 70 (4)

Intervention: 11 

(5)

Control: 11 (5)

N/A Intervention: MeDi 

plus extravirgin 

olive oil, 20–30 g/

day

Control: MeDi

Intervention: 28.8 

(4)

Control: 28.0 (5)

Intervention: 

33 (3)

Control: 33 (3)

Psaltopoulou 

et al. 2008 (4)

Prospective 

cohort

Greece 6 to 13 years Those aged 60 and above, 

residing in the Attica 

region

732 732 No Control Case: 257 (35.1) N/A N/A N/A FFQ N/A Men: 5.0 (1.7)

Women: 4.5 

(1.6)

(Continued)
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Study ID
Study 
design

Country
Follow-up 
duration

Study Population
Sample 
Size

Case/
Intervention, n

Control, 
n

Male, n (%) Age, mean (SD)
Education, 
mean (SD), 
years

ApoE-ε4, n 
(%)

Diet 
assessment/
intervention 
instructions

BMI, mean 
(SD), kg/m2

MeDi 
Score, 
mean (SD)

Tsolaki et al. 

2020 (51)

RCT Greece 12 months Elderly patients with mild 

cognitive impairment 

aged from 60 to 80

50 Group 1 (Greek high 

phenolic early harvest 

EVOO): 18

Group 2 (Greek moderate 

phenolic EVOO): 16

16 Intervention:

 ‐ Group 1: (14.0)

 ‐ Group 2: 5 (10.0)

Control: 3 (6.0)

Intervention:

 ‐ Group 1: 68.5 (6.8)

 ‐ Group 2: 70.8 (8.1)

Control: 70.1 (6.0)

Intervention:

 ‐ Group 1: 

11.3 (2.8)

 ‐ Group 2: 

8.9 (3.7)

Control: 10.6 (4.6)

Intervention:

 ‐ -Group 1: 

12 (66.7)

 ‐ -roup 2: 12 (75)

Control: 5 (31.3)

Intervention:

 ‐ Group 1: Greek 

early harvest 

EVOO (50 mL/

day) plus 

MeDi guidelines

 ‐ Group 2: Greek 

EVOO (50 mL/

day) plus 

MeDi guidelines

Control: only the 

MeDi instructions

N/A N/A

Valls-Pedret 

et al. 2012 (52)

Cross-

sectional

Spain No follow-up Men (aged 55–80) and 

women (aged 60–80), 

living in the community, 

no CVD history but were 

diagnosed with diabetes 

or 3+ cardiovascular risk 

factors

447 447 No control 214 (47.9) 66.9 7.18 Total: 79 (17.8) FFQ 28.5 N/A

Talhaoui et al. 

2023 (54)

Cross-

sectional

MOROCCO No follow-up Moroccan elderly subjects 

from 3 elderly care homes 

in

Rabat, Kenitra, and Sidi 

Kacem, plus one center in 

Sidi kacem

151 151 No control 90 (59.6) N/A N/A N/A FFQ N/A Cognitively 

normal: 29.9 

(4.4)

Cognitively 

impaired: 28.2 

(4.1)

RCT, randomized clinical trial; MeDi, Mediterranean diet; EVOO, extra virgin olive oil; CVD, cardiovascular disease; MMSE, Mini–mental state examination; FFQ, food frequency questionnaire; N/A, not available; SD, Standard deviation.

TABLE 1 (Continued)
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TABLE 2 Findings of the included studies.

Study ID
Olive oil 
consumption

Control 
group diet

Cognitive assessment Outcomes Main results

Anastasiou 
et al. 2017 
(48)

Mean ± SD (times/
day): 1.4 ± 0.5

No control MMSE, Greek Verbal Learning Test, 
Verbal and Non-verbal Memory, 
the Boston Naming Test-short 
form, Medical College of Georgia 
(MCG) Complex Figure Test, verbal 
fluency, Anomalous Sentence 
Repetition, Benton’s Judgment of 
Line Orientation, Clock Drawing 
Test (CDT), Trail Making Test 
(TMT)-Part A, TMT-Part B, A 
gross estimate of Intellectual level 
and Graphical Sequence Test.

Association of olive oil intake with cognitive status 
(dementia, no dementia), OR (95% CI): 1.692 (0.984–2.907)
Association with cognitive performance, beta±SE: 
−0.028 ± 0.033

Olive oil intake had no significant 
relationship with cognition.

Bajerska et al. 
2017 (53)

Mean ± SD (serving/
month)
Group 1: 15.6 ± 2.74
Group 2: 20.9 ± 2.70

No control Stroop test part A, The Spatial Span 
(SSP)

Association of olive oil intake with Stroop test part A score
Regression coefficient (95% CI): −0.33 (−0.70, 0.03)
beta: −0.21
Association of olive oil intake with SSP score
Regression coefficient (95% CI): 0.06 (0.01, 0.1)
beta: 0.28

The consumption of olive may 
provide a cognitive health benefit.

Berr et al. 
2009 (16)

‘Moderate use’ 
(39.90%): olive oil 
used for cooking or 
dressing only,
‘Intensive use’ (37.41): 
olive oil used for 
cooking and dressing

No use of olive 
oil

Benton Visual Retention Test 
(BVRT), MMSE, Isaacs Set Test 
(IST)

Adjusted longitudinal relationship between cognitive decline 
and olive oil consumption, OR (95% CI)
 1. Global cognitive functioning
Control: 1
Moderate use: 0.94 (0.78–1.13)
Intensive use: 0.95 (0.78–1.15)
 2. Verbal fluency OR (95% CI)
Control: 1
Moderate use: 0.96 (0.80–1.16)
Intensive use: 0.85 (0.70–1.03)
 3. Visual memory OR (95% CI)
Control: 1
Moderate use: 0.91 (0.77–1.09)
Intensive use: 0.83 (0.69–0.99)

Extensive consumption of olive oil 
was linked to a reduced chance of 
cognitive deficit in visual memory 
and verbal fluency and visual 
memory. The correlation was non-
significant when the MMSE was 
used to measure global cognitive 
functioning.

Fischer et al. 
2018 (23)

Never: 36.3%
<1 time/week: 12.2%
1 time/week: 8.2%
Several times/week: 
32.2%
Every day: 11.1%

No control Structured interview from the 
Consortium to Establish a Registry 
for Alzheimer’s Disease (CERAD) 
was used to diagnose Alzheimer’s 
type dementia, multi-infarct 
dementia and dementias of other 
etiology (SIDAM).

Relationship between AD incidence and olive oil 
consumption, HR (95% CI): 1.00 (0.93; 1.07)
Relationship between memory decline and olive oil 
consumption, unstandardized regression coefficient (95% 
CI): −0.03 (−0.09; 0.04)

The investigation showed no 
relationship between high olive oil 
consumption and the risk of AD or 
memory decline. Unexpectedly, 
there was a trend for higher olive oil 
intake to be related to memory 
decline in women.

Galbete et al. 
2015 (49)

Mean ± SD (g/day)
Low MeDi score: 
15 ± 16
Middle MeDi score: 
19 ± 15
High MeDi score: 
23 ± 16

No control Telephone interview for cognitive 
status-modified (TICS-m)

Cognitive function changes, mean (95% CI): −0.37 (−0.68—
0.06)

A higher adherence to olive oil 
consumption might be correlated 
with superior cognitive functioning.

Martínez-
Lapiscina 
et al. 2013 
(22)

The “MeDi + EVOO” 
group received EVOO 
11/week.

Low fat diet Rey Auditory Verbal Learning Test 
(RAVLT), MMSE, Clock Drawing 
Test (CDT), Rey-Osterrieth 
Complex Figure, Verbal paired 
associates, Trail Making Test A and 
B, Digit (forward and backward), 
Boston Naming Test, Semantic 
Verbal Fluency Test; Phonemic 
Verbal Fluency Test.

Mean cognitive assessment scores after follow-up, by group 
(95% CI)
 1. MMSE
MedDiet+EVOO: 28.14 (27.72–28.56)/MedDiet+Nuts: 28.83 
(27.36–28.30)/Control: 27.48 (27.07.27.90)
 2. CDT
MedDiet+EVOO: 5.53 (5.19–5.86)/MedDiet+Nuts: 5.20 
(4.85–5.56)/Control: 5.07 (4.72–5.42)
 3. RAVLT (immediate)
MedDiet+EVOO: 32.90 (31.06–34.74)/MedDiet+Nuts: 31.28 
(29.04–33.53)/Control: 30.62 (28.61–32.63)
 4. RAVLT (delay)
MedDiet+EVOO: 5.81 (5.25–6.37)/MedDiet+Nuts: 5.17 
(4.53–5.81)/Control: 5.21 (4.59–5.84)
 5. VPA
MedDiet+EVOO: 13.43 (12.66–14.20)/MedDiet+Nuts: 12.05 
(11.25–12.84)/Control: 12.81 (12.01–13.61)
 6. ROCF (immediate)
MedDiet+EVOO: 13.88 (12.49–15.27)/MedDiet+Nuts: 10.94 
(9.54–12.34)/Control: 11.95 (11.47–13.03)

The long-term EVOO-rich MeDi 
intervention led to improved 
cognitive functioning, compared 
with the control group. However, 
most cognitive domains were not 
significantly different. Those in the 
EVOO-rich MeDi had less MCI 
than those on the control group.
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TABLE 2 (Continued)

Study ID
Olive oil 
consumption

Control 
group diet

Cognitive assessment Outcomes Main results

 7. ROCF (delay)
MedDiet+EVOO: 13.27 (11.70–14.84)/MedDiet+Nuts: 10.83 
(9.44–12.22)/Control: 11.13 (9.84–12.43)
 8. Similarities
MedDiet+EVOO: 10.90 (9.78–12.03)/MedDiet+Nuts: 10.64 
(9.44–11.83)/Control: 10.11 (9.19–11.03)
 9. TMT-A
MedDiet+EVOO: 65.50 (58.84–72.16)/MedDiet+Nuts: 71.57 
(64.59–78.55)/Control: 70.79 (63.60–77.98)
 10. TMT-B
MedDiet+EVOO: 199.58 (171.48–227.69)/MedDiet+Nuts: 
232.41 (206.91–257.91)/Control: 220.19 (195.51–244.88)
 11. Digit (forward)
MedDiet+EVOO: 7.80 (7.38–8.22)/MedDiet+Nuts: 7.40 
(7.01–7.79)/Control: 6.90 (6.55–7.24)
 12. Digit (backward)
MedDiet+EVOO: 4.44 (4.03–4.86)/MedDiet+Nuts: 4.51 
(4.09–4.94)/Control: 4.20 (3.91–4.49)
 13. SVFT-Animals
MedDiet+EVOO: 13.05 (12.20–13.91)/MedDiet+Nuts: 12.17 
(11.27–13.07)/Control: 12.16 (11.32–12.99)
 14. FVFT-FAS
MedDiet+EVOO: 25.66 (23.58–27.74)/MedDiet+Nuts: 23.34 
(21.14–25.54)/Control: 21.29 (19.44–23.14)
 15. BNT
MedDiet+EVOO: 47.27 (45.66–48.88)/MedDiet+Nuts: 45.43 
(43.69–47.17)/Control: 47.19 (45.91–48.48)
 16. ROCF (copy)
MedDiet+EVOO: 29.87 (28.62–31.11)/MedDiet+Nuts: 28.13 
(26.63–29.62)/Control (low-fat diet): 28.13 (26.85–29.41)

Mazza et al. 
2018 (50)

The intervention 
group “MeDi + 
EVOO” received 
EVOO 20–30 g/day.

MeDi alone MMSE, ADAS-cog, Verbal Fluency 
(VF), Beck Depression Inventory-II 
(BDI-II), Instrumental Activities of 
Daily Living (IADL) scales and 
Activities of Daily Living (ADL)

Mean change within groups (before vs. after), mean ± SD
 1. MMSE
Intervention: 24.5 (1.5) vs. 25.9 (1.3)/Control: 24.6 (1.3) vs. 
25.6 (1.8)
 2. ADAS-Cog
Intervention: 15.3 (5.2) vs. 12.4 (4.6)/Control: 14.0 (4.5) vs. 
12.5 (3.6)
 3. ADL
Intervention: 6.0 (0.1) vs. 6.0 (0.1)/Control: 6.0 (0.1) vs. 6.0 
(0.1)
 4. IADL
Intervention: 8.0 (0.2) vs. 8.0 (0.1)/Control: 8.0 (0.1) vs. 8.0 
(0.1)
 5. VF
Intervention: 23 (7) vs. 25 (6)/Control: 25 (6) vs. 25 (7)
 6. BDI-III
Intervention: 13 (8) vs. 12 (6)/Control: 11 (7) vs. 11 (6)

Individuals who followed the 
Mediterranean Diet (MeDi) along 
with a small dose of extra virgin 
olive oil (EVOO) experienced a 
greater short-term improvement in 
cognitive function scores compared 
to those following the MeDi alone. 
EVOO, being the finest quality olive 
oil, is believed to potentially offer a 
neuroprotective benefit.

Psaltopoulou 
et al. 2008 (4)

Mean ± SD (g/day)
Men: 52.4 ± 22.5
Women: 46.3 ± 20.3

No control MMSE Association between one SD more of olive oil consumption 
and MMSE score, regression coefficient (95% CI): 0.20 
(−0.11, 0.51)

Olive oil had a positive non-
significant correlation with the 
MMSE score.

Tsolaki et al. 
2020 (51)

Group 1 received 
50 mL/day Greek 
early harvest EVOO
Group 2 received 
50 mL/day Greek 
EVOO

MeDi Alzheimer Disease Assessment 
Scale-Cognitive (ADAS-Cog), 
Rivermead Behavioral Memory 
Test-Story Immediate and Delayed 
recall, Trail Making Test parts A & 
B, MMSE, Rey Osterrieth Complex 
Figure Test copy and delayed recall, 
Wechsler Memory Scales, Digit 
Span Forward and Backward, Letter 
and Category Fluency Test, Clock-
drawing Test

Mean change within groups (before vs. after), mean ± SD
 1. MMSE
Group 1: 27.9 ± 1.8 vs. 28.8 ± 1.7/Group 2: 26.6 ± 1.3 vs. 
28.0 ± 1.4/Control: 28.0 ± 1.8 vs. 28.1 ± 1.8
 2. ADAS-Cog
Group 1: 12.6 ± 4.8 vs. 9.5 ± 4.4/Group 2: 15.2 ± 3.2 vs. 
10.1 ± 4.2/Control: 15.3 ± 11.6 vs. 15.3 ± 11.6
 3. Clock Drawing
Group 1: 4.1 ± 0.9 vs. 4.3 ± 0.9/Group 2: 4.5 ± 0.8 vs. 
4.19 ± 1.0/Control: 4.6 ± 0.6 vs. 4.5 ± 0.9
 4. Clock Copy
Group 1: 4.6 ± 0.5 vs. 4.6 ± 0.6/Group 2: 4.6 ± 0.6 vs. 
4.75 ± 0.4/Control: 4.9 ± 0.3 vs. 4.9 ± 0.3
 5. Trail Making A
Group 1: 56.9 ± 18.6 vs. 65.6 ± 36.5/Group 2: 63.9 ± 30.9 vs. 
64.5 ± 32.0/Control: 58.9 ± 22.1 vs. 55.4 ± 19.6
 6. Trail Making B
Group 1: 224.7 ± 112.2 vs. 234.1 ± 127.0/Group 2: 
270.7 ± 146.3 vs. 238.8 ± 118.4/Control: 215.5 ± 116.4 vs. 
198.9 ± 157.3

Extended treatment with high 
phenolic early harvest extra virgin 
olive oil (HP-EH-EVOO) or 
moderate phenolic extra virgin olive 
oil (MP-EVOO) resulted in 
significant improvements in 
cognitive functioning, when 
compared to the MeDi alone. These 
improvements were observed 
irrespective of whether the APOE 4 
gene was present.
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In the Polish study, which focused on elderly participants (n = 87) 
with an average age of 70.0 (SD ± 6.5), dietary assessment was measured 
using a FFQ (53). The dietary assessment was recorded as a MeDi 
score, which was derived from the reported consumption frequencies 
of the main food groups outlined in the MeDi pyramid (Table 1). The 
study indicated that the use of olive oil may confer cognitive health 
benefits, with the results from the Stroop test part A (regression 
coefficient: −0.33; 95% CI: −0.70 0.03; beta: −0.21; p = 0.05), as well as 
the Spatial span examination (regression coefficient: 0.06; 95% CI: 0.01 
0.1; beta: 0.28; p = 0.05), supporting this finding (Table 2).

A study conducted in Morocco included 151 participants aged 60 
and above (54) (Table 1). Cognitive functioning was assessed using the 
MMSE, which categorized participants as being either normal or 
cognitively impaired. The study utilized a validated FFQ to evaluate 
MeDi adherence, including the weekly consumption of its main 
components, such as olive oil. While the relationship between MeDi 
adherence and cognitive impairment was not significant, olive oil 
consumption emerged as the only significant protective factor against 
cognitive impairment (adjusted odds ratio: 0.906; 95% CI: 0.823–
0.997; p = 0.043) (Table 2).

3.2.3. Cohort studies
In a study conducted in France (n = 6,947), which had a follow-up 

period that ranged between one and four years, all participants 

completed a brief baseline FFQ. The participants also underwent 
repeated cognitive tests, including the MMSE, to evaluate verbal 
fluency, visual memory and global cognitive functioning (16) 
(Table  1). The consumption of olive oil was reported in three 
categories: none (22.7%), moderate (used for either dressing or 
cooking, 39.9%) and intensive (used for dressing and cooking, 
37.4%). At baseline, those who moderately or intensively consumed 
olive oil had significantly lower odds of exhibiting cognitive 
impairment in verbal fluency and visual memory, in contrast to 
non-users. However, global cognitive functioning had no significant 
relationship. In terms of cognitive decline over the four-year 
follow-up, intensive olive oil use and visual memory were significantly 
related (adjusted adds ratio = 0.83, 95% CI: 0.69–0.99, p  = 0.04) 
(Table 2).

A cohort study in Greece included 732 participants over 60 years 
old who had previously taken part in the European Prospective 
Investigation into Cancer and Nutrition cohort study (4) (Table 1). 
MeDi adherence was examined using a FFQ that included around 150 
commonly consumed foods and beverages. Higher daily olive oil 
intake was reported among men compared to women (52.4 g vs. 
46.3 g). Cognitive functioning was evaluated 6 to 13 years later using 
the MMSE score, which revealed a non-significant association 
between olive oil intake (beta coefficient = 0.20, 95% CI: −0.11 to 0.51, 
p = 0.204) and cognitive functioning (Table 2).

TABLE 2 (Continued)

Study ID
Olive oil 
consumption

Control 
group diet

Cognitive assessment Outcomes Main results

 7. Digit Span Forward
Group 1: 6.1 ± 1.2 vs. 5.2 ± 0.7/ Group 2: 5.4 ± 1.1 vs. 5.1 ± 0.7/
Control: 5.4 ± 0.8 vs. 5.6 ± 0.9
 8. Digit Span Backward
Group 1: 4.1 ± 1.3 vs. 3.9 ± 0.8/Group 2: 3.5 ± 1.0 vs. 3.5 ± 0.8/
Control: 4.1 ± 1.3 vs. 4.3 ± 1.1
 9. Logical Memory I
Group 1: 12.9 ± 3.0 vs. 12.4 ± 2.2/Group 2: 11.8 ± 3.5 vs. 
11.5 ± 3.6/Control: 10.2 ± 4.2 vs. 10.7 ± 4.5
 10. Logical Memory II
Group 1: 12.6 ± 2.5 vs. 12.1 ± 2.2/ Group 2: 10.9 ± 4.3 vs. 
11.3 ± 4.3/Control: 9.5 ± 4.2 vs. 10.2 ± 4.8
 11. Letter Fluency
Group 1: 10.9 ± 3.8 vs. 13.3 ± 4.2/ Group 2: 10.0 ± 3.3 vs. 
10.3 ± 2.5/Control: 18.6 ± 10.8 vs. 21.7 ± 13.9
 12. Category Fluency
Group 1: 17.7 ± 2.9 vs. 17.9 ± 3.3/ Group 2: 15.7 ± 2.6 vs. 
15.4 ± 3.7/Control: 26.9 ± 14.5 vs. 27.5 ± 17.2

Valls-Pedret 
et al. 2012 
(52)

Mean (range) (mL/
day)
Total olive oil: 38 
(0–75)
Virgin olive oil: 4 
(0–70)

No control RAVLT (immediate and delayed 
recall)

Association between total olive oil per 10 g/d and RAVLT 
(immediate recall)

 - Regression coefficient (95% CI): 0.755 (0.151 to 1.358)

 - Standardized regression coefficient: 0.109
Association between overall olive oil per 10 g/d and RAVLT 
(delayed recall)

 - Regression coefficient (95% CI): 0.163 (0.010 to 0.316)

 - Standardized regression coefficient: 0.094

Increased consumption of both 
overall olive oil and virgin olive oil 
were correlated with enhanced 
memory function and global 
cognition.

Talhaoui et al. 
2023 (54)

Number of servings 
per week, mean (SD):
Total: 4.3 (4.9)
Cognitively normal: 
6.1 (4.7)
Cognitively impaired: 
3.4 (4.9)

No control MMSE Association between olive oil consumption and cognitive 
impairment, ORa (95% CI): 0.906 (0.823–0.997)

The consumption of olive oil served 
as a protective factor against 
cognitive deterioration.

EVOO, extra virgin olive oil; MMSE, Mini–mental state examination; MeDi, Mediterranean diet; MCI, mild cognitive impairment; AD, Alzheimer’s disease; SD, standard deviation; HR, 
hazard ratio; OR, odds ratio; SE, standard error; CI, confidence interval.
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In a prospective cohort study involving 823 Spanish adults with 
an average age of 62 ± 6 SD, a 136-item validated FFQ was utilized to 
measure MeDi adherence at baseline, and those taking part in the 
study were categorized into low, moderate, and high consumers, based 
upon their MeDi score (49) (Table  1). Cognitive functioning was 
assessed twice at follow-up, with mean follow-up times of six and eight 
years, using the Telephone Interview of Cognitive Status-modified 
(TICS-m). Participants with low or moderate olive oil consumption 
demonstrated a larger cognitive decline over the measurement period 
than those with higher consumption (adjusted difference: −0.37; 95% 
CI: −0.68 to 0.06; p = 0.020) (Table 2).

In the study from Germany, participants with an average age of 
81.2 ± 3.4 SD were regularly followed up over a 10-year time period 
(23). In the course of the follow-up, 418 incident cases of AD were 
observed in the study population (n = 2,622). However, the study did 
not find a significant relationship between higher olive oil intake and 
a lower risk of AD (hazard ratio:1.00;95% CI: 0.93–1.07; p = 0.969) or 
memory decline (beta: −0.03; 95% CI: −0.09 to 0.04; p = 0.388) 
(Table 2).

3.3. Quality assessment

In relation to the cohort studies, the risk of bias scores ranged 
from 6 to 8 and had an average of 6.25. Although none of the cohort 
studies achieved a perfect score (9/9), one study received a 6 (49), one 
received a 7 (16), and two studies achieved an overall score of 8 (4, 23). 
Ascertainment of exposure was the lowest scoring criterion (0/4, 
0.0%) (Supplementary Table S5).

Among the four cross-sectional studies, the average was 7.5. Two 
cross-sectional studies received an overall score of 7 (53, 54) and the 
other two received scores of 8 (48, 52). The lowest scores were for 
sample size justification and the comparability between the 
respondents and non-respondents (both 0/4, 0.0%) 
(Supplementary Table S6).

Two of the three RCTs were categorized as having a low risk (22, 
51), while the last had a high risk of bias (50). The selection of the 
reported results and the measurement of the outcome were both low 
risk in all three RCTs (Supplementary Table S7).

4. Discussion

The objective of the current systematic review was to investigate 
whether olive oil consumption can help protect against cognitive 
decline among the elderly. The review analyzed four cross-sectional 
studies, four cohort studies, and three RCTs. Despite some 
heterogeneity in the findings, the results of the 11 studies were 
reasonably consistent. The findings from the RCTs indicated that the 
consumption of olive oil could increase cognitive performance in 
almost all cognitive domains measured. For example, Tsolaki et al. 
found that the intake of Greek high phenolic early harvest EVOO and 
moderate phenolic EVOO, along with MeDi adherence, were 
correlated with superior cognitive performance. Particularly 
noteworthy improvements, in comparison to the control group, were 
found in global cognition, letter fluency, and MCI stability after one 
year (51). Similarly, Martínez-Lapiscina, et  al. found a negative 
relationship between cognitive impairment and EVOO consumption. 

They found that an EVOO-rich MeDi was linked with superior 
cognition, particularly in the fluency and visual and verbal memory 
domains. Furthermore, following a nutritional intervention period of 
6.5 years the incidence of MCI within this group was also lower than 
that found in the control group (22). Moreover, Elisa Mazza et al. 
found a short-term improvement in cognitive functioning scores for 
those on the MeDi plus a low dose of EVOO, when compared to those 
on the MeDi alone (50).

There was substantial heterogeneity in the main findings of the 
included prospective cohort studies. For instance, Berr et al. found 
that moderate and intensive olive oil intake were linked to reduced 
odds of having cognitive deficits in visual memory and verbal fluency. 
In addition, over the 4-year follow-up period those in the intensive 
olive oil consumption group had a significantly lower decline in visual 
memory, but not in verbal fluency (16). Similarly, Galbete et  al. 
demonstrated the neuroprotective effects of olive oil intake, as well as 
adherence to the MeDi, on cognitive decline (49). In contrast, 
Psaltopoulou found that adherence to the MeDi and the consumption 
of olive oil had a non-significant association with cognitive 
functioning (4). They suggested that their unexpected findings, which 
are in contrast to previous results, could be caused by their relatively 
small sample size (n = 732). Furthermore, Fischer et al. did not find 
any relationship between high olive oil consumption and the incidence 
of memory decline or AD. They even suggested that increased olive 
oil intake may be  associated with a more pronounced decline in 
memory among women (23). In line with the findings from the cohort 
studies, there was a high degree of heterogeneity in the cross-sectional 
studies. For example, Anastasiou et  al. reported that olive oil 
consumption and cognition were not significantly associated (48). 
Nevertheless, the three remaining cohort studies all reported olive oil 
intake to be beneficial for cognitive health (52–54).

Many researchers have examined the effects that the MeDi and its 
major components, such as olive oil, have in the inhibition of 
neurodegenerative diseases. Olive oil is rich in a variety of phenolic 
compounds, including oleuropein-aglycon, which is considered to 
have a neuroprotective effect against cognitive decline (19, 50, 55–57). 
Furthermore, the positive impact of olive oil intake on neurological 
disorders have been comprehensively studied, in terms of the different 
cellular pathways and mechanisms (17). One of these is via a rise in 
the antioxidant content of low-density lipoproteins, coupled with its 
nutrigenomic effects (58).

Among olive oils, EVOO is the highest quality variant, and is 
made through cold mechanical extraction from olives without the use 
of solvents or other refining methods, which results in the preservation 
of the most potent antioxidants and anti-inflammatory components 
(17). The extraction or refining of olive oil produces an inferior quality 
oil. Refined olive oil, in comparison to EVOO, offers less protection 
against oxidative lipid damage, free radical formation, and 
inflammatory responses. Many studies have also suggested that EVOO 
consumption has no negative consequences, like apoptosis or 
neurodegeneration (50, 59–61). The protective effects of EVOO are 
thought to be more prominent in the first decades of life, highlighting 
the importance of initiating EVOO consumption before puberty and 
maintaining it throughout the individual’s life (62, 63).

While no previous systematic review has studied how cognition 
is affected by olive oil consumption, several published articles have 
systematically examined the association between MeDi adherence 
and cognitive health. In a systematic review and meta-analysis, 
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Singh et al. suggested that higher MeDi adherence was linked to a 
lower chance of developing MCI and AD. However, they only 
included five studies in their quantitative analysis (64). Furthermore, 
in another systematic review by Petersson et  al. they aimed to 
provide an updated understanding of the effect of the MeDi on 
cognitive functioning, cognitive impairment, AD, and all other types 
of dementia. Their review included 32 studies, which consisted of 
five RCTs and 27 observational studies. The majority of the studies 
found that MeDi adherence was linked to improvements in cognitive 
functioning, decreased cognitive impairment, and lowered 
susceptibility to dementia or AD. However, three of the studies 
included in the review reported no relationship between the MeDi 
and AD, three studies reported no correlation between the MeDi and 
cognitive impairment, and five studies found no relationship 
between the MeDi and cognitive functioning. However, there was 
substantial heterogeneity in these studies, in terms of the methods 
used to evaluate cognitive functioning, the measurement of the 
MeDI, as well as the study quality. The authors concluded that MeDi 
adherence was correlated with superior cognitive performance (65). 
In another systematic review, they found an approximately linear 
relationship between the MeDi score and the likelihood of 
developing a cognitive disorder. They concluded that higher MeDi 
scores were negatively correlated with the development of mental 
and cognitive disorders. However, their analysis of the dose–
response found there was a non-significant linear relationship 
between the incidence risk of cognitive degeneration and the MeDi 
score (66). In addition, García-Casares and colleagues showed that 
stricter MeDi adherence was correlated with a significantly reduced 
risk of MCI and AD. In their systematic review and meta-analysis, 
they firstly performed a qualitative analysis and comprehensive 
update of the studies in this field, from a clinical view point. In the 
second step, they carried out a quantitative analysis to examine the 
impact of the MeDi on the risk of developing MCI or AD (67). Their 
meta-analysis of RCTs revealed that the MeDi enhanced global 
cognition, working memory, and delayed recall, but not verbal 
fluency, episodic memory, paired associates, immediate recall, 
processing speed, or attention. However, the strongest support was 
for the finding that the MeDi had a positive effect on the global 
cognition of older adults (68).

The present study is the most up-to-date systematic review to 
examine the impact of olive oil consumption on cognitive health among 
the elderly. Nevertheless, it’s important to acknowledge certain 
limitations in our study. Firstly, due to the considerable heterogeneity 
in study designs and reported outcomes among the included studies, 
we  were unable to conduct a meta-analysis or sub-group analyses. 
Secondly, although we thoroughly searched the online databases and 
grey literature, there is a possibility that we missed some eligible studies, 
thus necessitating a cautious interpretation of our findings. Thirdly, 
some of the studies we included did not report all of the necessary 
information about their participants, especially regarding the daily 
intake of the different food groups. Fourthly, it should be noted that the 
scales utilized to measure the cognitive status of participants were not 
identical, which made comparing the findings challenging. Another 
potential limitation of our study concerns the validity and reliability of 
the FFQs used to assess olive oil intake in the included cross-sectional 
and cohort studies, since the FFQs were self-reported. In particular, 
elderly individuals with cognitive impairments might be less able to 

report their precise food intake, which could cause bias. Moreover, the 
included studies reported the amount of olive oil consumption in 
different ways and using different units, which made comparisons 
difficult. In addition, the study protocol was not registered in any 
international registries, such as the International prospective register of 
systematic reviews (PROSPERO), may raise the potential for bias and 
unintended duplication. Finally, the limited number of RCTs and the 
considerable risk of bias in half of them is another limitations of our 
study. Therefore, additional RCTs are needed in order to conclusively 
demonstrate the casual relationship between olive oil intake and 
reduced cognitive impairment.

5. Conclusion

This research found a positive correlation between the intake of 
olive oil and improved cognitive functioning among elderly adults. 
Furthermore, regular olive oil intake has the potential to lower the risk 
of cognitive decline over time. Thus, the regular consumption of olive 
oil is a highly recommended means to improve cognitive functioning 
and to prevent or delay the occurrence of cognitive disorders. 
Nevertheless, to gain a precise understanding of how olive oil impacts 
various facets of cognition, it is imperative to conduct additional 
observational studies, interventions, and meta-analyses.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding authors.

Author contributions

MA-K, A-AK, and SS conceptualized the topic. CA searched the 
databases. AF and KMA performed screening, full-text review, and 
quality assessment. AF and CA performed data extraction. AF, KMA, 
MN, and CA prepared the first draft of the manuscript. AF, SAN, 
MA-K, MJMS, NK, A-AK, and SS critically revised and edited the 
manuscript. SS and A-AK supervised this project. All authors 
reviewed and approved the final version of the manuscript.

Funding

The present study was supported by the Shahid Beheshti 
University of Medical Sciences, Tehran, Iran (Grant No. 43005274).

Acknowledgments

We would like to thank the Clinical Research Development Unit 
of Tabriz Valiasr Hospital, Tabriz University of Medical Sciences, 
Tabriz, Iran for their assistance in this research. We also thank the 
Social Determinants of Health Research Center, Shahid Beheshti 
University of Medical Sciences, Tehran, Iran.

https://doi.org/10.3389/fnut.2023.1218538
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Fazlollahi et al. 10.3389/fnut.2023.1218538

Frontiers in Nutrition 12 frontiersin.org

Conflict of interest

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

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fnut.2023.1218538/
full#supplementary-material

References
 1. Lehert P, Villaseca P, Hogervorst E, Maki PM, Henderson VW. Individually 

modifiable risk factors to ameliorate cognitive aging: a systematic review and meta-
analysis. Climacteric. (2015) 18:678–89. doi: 10.3109/13697137.2015.1078106

 2. Duan J, Lv Y-B, Gao X, Zhou J-H, Kraus VB, Zeng Y, et al. Association of cognitive 
impairment and elderly mortality: differences between two cohorts ascertained 6-years 
apart in China. BMC Geriatr. (2020) 20:1–9. doi: 10.1186/s12877-020-1424-4

 3. Gauthier S, Reisberg B, Zaudig M, Petersen RC, Ritchie K, Broich K, et al. Mild 
cognitive impairment. Lancet. (2006) 367:1262–70. doi: 10.1016/S0140-6736(06)68542-5

 4. Psaltopoulou T, Kyrozis A, Stathopoulos P, Trichopoulos D, Vassilopoulos D, 
Trichopoulou A. Diet, physical activity and cognitive impairment among elders: the 
EPIC-Greece cohort (European prospective investigation into Cancer and nutrition). 
Public Health Nutr. (2008) 11:1054–62. doi: 10.1017/S1368980007001607

 5. Phillips C. Lifestyle modulators of neuroplasticity: how physical activity, mental 
engagement, and diet promote cognitive health during aging. Neural Plast. (2017) 
2017:1–22. doi: 10.1155/2017/3589271

 6. Dominguez LJ, Barbagallo M. Nutritional prevention of cognitive decline and 
dementia. Acta Bio Medica. (2018) 89:276–90. doi: 10.23750/abm.v89i2.7401

 7. Féart C, Samieri C, Alles B, Barberger-Gateau P. Potential benefits of adherence to 
the Mediterranean diet on cognitive health. Proc Nutr Soc. (2013) 72:140–52. doi: 
10.1017/S0029665112002959

 8. Sofi F, Cesari F, Abbate R, Gensini GF, Casini A. Adherence to Mediterranean diet 
and health status: meta-analysis. BMJ. (2008) 337:a1344. doi: 10.1136/bmj.a1344

 9. Sofi F, Abbate R, Gensini GF, Casini A. Accruing evidence on benefits of adherence 
to the Mediterranean diet on health: an updated systematic review and meta-analysis. 
Am J Clin Nutr. (2010) 92:1189–96. doi: 10.3945/ajcn.2010.29673

 10. Wesselman L, van Lent DM, Schröder A, van de Rest O, Peters O, Menne F, et al. 
Dietary patterns are related to cognitive functioning in elderly enriched with individuals 
at increased risk for Alzheimer’s disease. Eur J Nutr. (2021) 60:849–60. doi: 10.1007/
s00394-020-02257-6

 11. Soltani S, Jayedi A, Shab-Bidar S, Becerra-Tomás N, Salas-Salvadó J. Adherence to 
the Mediterranean diet in relation to all-cause mortality: a systematic review and dose-
response meta-analysis of prospective cohort studies. Adv Nutr. (2019) 10:1029–39. doi: 
10.1093/advances/nmz041

 12. Eleftheriou D, Benetou V, Trichopoulou A, La Vecchia C, Bamia C. Mediterranean 
diet and its components in relation to all-cause mortality: Meta-analysis. Br J Nutr. 
(2018) 120:1081–97. doi: 10.1017/S0007114518002593

 13. Estruch R, Salas-Salvadó J. Towards an even healthier Mediterranean diet. Nutr 
Metab Cardiovasc Dis. (2013) 23:1163–6. doi: 10.1016/j.numecd.2013.09.003

 14. La Lastra C, Barranco M, Motilva V, Herrerias J. Mediterrranean diet and health 
biological importance of olive oil. Curr Pharm Des. (2001) 7:933–50. doi: 
10.2174/1381612013397654

 15. Covas M-I. Olive oil and the cardiovascular system. Pharmacol Res. (2007) 
55:175–86. doi: 10.1016/j.phrs.2007.01.010

 16. Berr C, Portet F, Carriere I, Akbaraly TN, Feart C, Gourlet V, et al. Olive oil and 
cognition: results from the three-city study. Dement Geriatr Cogn Disord. (2009) 
28:357–64. doi: 10.1159/000253483

 17. Klimova B, Novotný M, Kuca K, Valis M. Effect of an extra-virgin olive oil intake 
on the delay of cognitive decline: role of secoiridoid oleuropein? Neuropsychiatr Dis 
Treat. (2019) 15:3033–40. doi: 10.2147/NDT.S218238

 18. Rodríguez-Morató J, Xicota L, Fitó M, Farré M, Dierssen M, De la Torre R. 
Potential role of olive oil phenolic compounds in the prevention of neurodegenerative 
diseases. Molecules. (2015) 20:4655–80. doi: 10.3390/molecules20034655

 19. Diomede L, Rigacci S, Romeo M, Stefani M, Salmona M. Oleuropein aglycone 
protects transgenic C. elegans strains expressing Aβ42 by reducing plaque load and 
motor deficit. PLoS One. (2013) 8:e58893. doi: 10.1371/journal.pone.0058893

 20. Vissers M, Zock P, Katan M. Bioavailability and antioxidant effects of olive oil 
phenols in humans: a review. Eur J Clin Nutr. (2004) 58:955–65. doi: 10.1038/sj.
ejcn.1601917

 21. Lauretti E, Nenov M, Dincer O, Iuliano L, Praticò D. Extra virgin olive oil improves 
synaptic activity, short-term plasticity, memory, and neuropathology in a tauopathy 
model. Aging Cell. (2020) 19:e13076. doi: 10.1111/acel.13076

 22. Martinez-Lapiscina EH, Clavero P, Toledo E, San Julian B, Sanchez-Tainta A, 
Corella D, et al. Virgin olive oil supplementation and long-term cognition: the 
PREDIMED-NAVARRA randomized, trial. J Nutr Health Aging. (2013) 17:544–52. doi: 
10.1007/s12603-013-0027-6

 23. Fischer K, Melo van Lent D, Wolfsgruber S, Weinhold L, Kleineidam L, Bickel H, 
et al. Prospective associations between single foods, Alzheimer’s dementia and memory 
decline in the elderly. Nutrients. (2018) 10:852. doi: 10.3390/nu10070852

 24. Zhang Y, Chen J, Qiu J, Li Y, Wang J, Jiao J. Intakes of fish and polyunsaturated 
fatty acids and mild-to-severe cognitive impairment risks: a dose-response meta-analysis 
of 21 cohort studies–3. Am J Clin Nutr. (2015) 103:330–40. doi: 10.3945/ajcn.115.124081

 25. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. 
The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. 
BMJ. (2021) 372:n71. doi: 10.1136/bmj.n71

 26. Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al. RoB 2: 
a revised tool for assessing risk of bias in randomised trials. BMJ. (2019) 366:l4898. doi: 
10.1136/bmj.l4898

 27. Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment of 
the quality of nonrandomized studies in meta-analyses. Eur J Epidemiol. (2010) 
25:603–5. doi: 10.1007/s10654-010-9491-z

 28. Campbell M, McKenzie JE, Sowden A, Katikireddi SV, Brennan SE, Ellis S, et al. 
Synthesis without meta-analysis (SWiM) in systematic reviews: reporting guideline. 
BMJ. (2020) 368:l6890. doi: 10.1136/bmj.l6890

 29. Andreu-Reinón ME, Chirlaque MD, Gavrila D, Amiano P, Mar J, Tainta M, et al. 
Mediterranean diet and risk of dementia and Alzheimer's Disease in the EPIC-Spain 
dementia cohort study. Nutrients. (2021) 13:700. doi: 10.3390/nu13020700

 30. Kesse-Guyot E, Andreeva VA, Lassale C, Ferry M, Jeandel C, Hercberg S, et al. 
Mediterranean diet and cognitive function: a French study. Am J Clin Nutr. (2013) 
97:369–76. doi: 10.3945/ajcn.112.047993

 31. Wright RS, Waldstein SR, Kuczmarski MF, Pohlig RT, Gerassimakis CS, Gaynor B, 
et al. Diet quality and cognitive function in an urban sample: findings from the healthy 
aging in neighborhoods of diversity across the life span (HANDLS) study. Public Health 
Nutr. (2017) 20:92–101. doi: 10.1017/S1368980016001361

 32. Tzekaki EE, Tsolaki M, Pantazaki ΑA, Geromichalos G, Lazarou E, Kozori M, et al. 
The pleiotropic beneficial intervention of olive oil intake on the Alzheimer's disease 
onset via fibrinolytic system. Exp Gerontol. (2021) 150:111344. doi: 10.1016/j.
exger.2021.111344

 33. Shakersain B, Rizzuto D, Larsson SC, Faxén-Irving G, Fratiglioni L, Xu WL. The 
nordic prudent diet reduces risk of cognitive decline in the Swedish older adults: a 
population-based cohort study. Nutrients. (2018) 10:229. doi: 10.3390/nu10020229

 34. Scarmeas N, Luchsinger JA, Schupf N, Brickman AM, Cosentino S, Tang MX, et al. 
Physical activity, diet, and risk of Alzheimer disease. JAMA. (2009) 302:627–37. doi: 
10.1001/jama.2009.1144

 35. Samieri C, Okereke OI, Devore EE, Grodstein F. Long-term adherence to the 
Mediterranean diet is associated with overall cognitive status, but not cognitive decline, 
in women. J Nutr. (2013) 143:493–9. doi: 10.3945/jn.112.169896

 36. Rolandi E, Dodich A, Galluzzi S, Ferrari C, Mandelli S, Ribaldi F, et al. 
Randomized controlled trial on the efficacy of a multilevel non-pharmacologic 
intervention in older adults with subjective memory decline: design and baseline 
findings of the E.mu.N.I. study. Aging Clin Exp Res. (2020) 32:817–26. doi: 10.1007/
s40520-019-01403-3

https://doi.org/10.3389/fnut.2023.1218538
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fnut.2023.1218538/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnut.2023.1218538/full#supplementary-material
https://doi.org/10.3109/13697137.2015.1078106
https://doi.org/10.1186/s12877-020-1424-4
https://doi.org/10.1016/S0140-6736(06)68542-5
https://doi.org/10.1017/S1368980007001607
https://doi.org/10.1155/2017/3589271
https://doi.org/10.23750/abm.v89i2.7401
https://doi.org/10.1017/S0029665112002959
https://doi.org/10.1136/bmj.a1344
https://doi.org/10.3945/ajcn.2010.29673
https://doi.org/10.1007/s00394-020-02257-6
https://doi.org/10.1007/s00394-020-02257-6
https://doi.org/10.1093/advances/nmz041
https://doi.org/10.1017/S0007114518002593
https://doi.org/10.1016/j.numecd.2013.09.003
https://doi.org/10.2174/1381612013397654
https://doi.org/10.1016/j.phrs.2007.01.010
https://doi.org/10.1159/000253483
https://doi.org/10.2147/NDT.S218238
https://doi.org/10.3390/molecules20034655
https://doi.org/10.1371/journal.pone.0058893
https://doi.org/10.1038/sj.ejcn.1601917
https://doi.org/10.1038/sj.ejcn.1601917
https://doi.org/10.1111/acel.13076
https://doi.org/10.1007/s12603-013-0027-6
https://doi.org/10.3390/nu10070852
https://doi.org/10.3945/ajcn.115.124081
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1007/s10654-010-9491-z
https://doi.org/10.1136/bmj.l6890
https://doi.org/10.3390/nu13020700
https://doi.org/10.3945/ajcn.112.047993
https://doi.org/10.1017/S1368980016001361
https://doi.org/10.1016/j.exger.2021.111344
https://doi.org/10.1016/j.exger.2021.111344
https://doi.org/10.3390/nu10020229
https://doi.org/10.1001/jama.2009.1144
https://doi.org/10.3945/jn.112.169896
https://doi.org/10.1007/s40520-019-01403-3
https://doi.org/10.1007/s40520-019-01403-3


Fazlollahi et al. 10.3389/fnut.2023.1218538

Frontiers in Nutrition 13 frontiersin.org

 37. Roberts RO, Geda YE, Cerhan JR, Knopman DS, Cha RH, Christianson TJ, 
et al. Vegetables, unsaturated fats, moderate alcohol intake, and mild cognitive 
impairment. Dement Geriatr Cogn Disord. (2010) 29:413–23. doi: 10.1159/ 
000305099

 38. Morris MC, Tangney CC, Wang Y, Sacks FM, Barnes LL, Bennett DA, et al. MIND 
diet slows cognitive decline with aging. Alzheimer's Dement. (2015) 11:1015–22. doi: 
10.1016/j.jalz.2015.04.011

 39. Martínez-Lapiscina EH, Clavero P, Toledo E, Estruch R, Salas-Salvadó J, San Julián 
B, et al. Mediterranean diet improves cognition: the PREDIMED-NAVARRA 
randomised trial. J Neurol Neurosurg Psychiatry. (2013) 84:1318–25. doi: 10.1136/
jnnp-2012-304792

 40. Katsiardanis K, Diamantaras AA, Dessypris N, Michelakos T, Anastasiou A, 
Katsiardani KP, et al. Cognitive impairment and dietary habits among elders: the 
Velestino study. J Med Food. (2013) 16:343–50. doi: 10.1089/jmf.2012.0225

 41. Goni L, Fernández-Matarrubia M, Romanos-Nanclares A, Razquin C, Ruiz-Canela 
M, Martínez-González M, et al. Polyphenol intake and cognitive decline in the 
Seguimiento Universidad de Navarra (SUN) project. Br J Nutr. (2021) 126:43–52. doi: 
10.1017/S000711452000392X

 42. Gkotzamanis V, Panagiotakos D, Yannakoulia M, Kosmidis M, Dardiotis E, 
Hadjigeorgiou G, et al. Trajectories of healthy aging and their association with the 
Mediterranean diet: the HELIAD study. Maturitas. (2022) 159:33–9. doi: 10.1016/j.
maturitas.2022.01.003

 43. Gallucci M, Pallucca C, Di Battista ME, Fougere B, Grossi E. Artificial neural 
networks help to better understand the interplay between cognition, Mediterranean diet, 
and physical performance: clues from TRELONG study. J Alzheimers Dis. (2019) 
71:1321–30. doi: 10.3233/JAD-190609

 44. Cesari F, Sofi F, Molino Lova R, Vannetti F, Pasquini G, Cecchi F, et al. Aging 
process, adherence to Mediterranean diet and nutritional status in a large cohort of 
nonagenarians: effects on endothelial progenitor cells. Nutr Metab Cardiovasc Dis. 
(2018) 28:84–90. doi: 10.1016/j.numecd.2017.09.003

 45. Tzekaki EE, Papaspyropoulos A, Tsolaki M, Lazarou E, Kozori M, Pantazaki ΑA. 
Restoration of BMI1 levels after the administration of early harvest extra virgin olive oil 
as a therapeutic strategy against Alzheimer's disease. Exp Gerontol. (2021) 144:111178. 
doi: 10.1016/j.exger.2020.111178

 46. Samieri C, Grodstein F, Rosner BA, Kang JH, Cook NR, Manson JE, et al. 
Mediterranean diet and cognitive function in older age. Epidemiology. (2013) 24:490–9. 
doi: 10.1097/EDE.0b013e318294a065

 47. Kaddoumi A, Denney TS Jr, Deshpande G, Robinson JL, Beyers RJ, Redden DT, 
et al. Extra-virgin olive oil enhances the blood-brain barrier function in mild cognitive 
impairment: a randomized controlled trial. Nutrients. (2022) 14:5102. doi: 10.3390/
nu14235102

 48. Anastasiou CA, Yannakoulia M, Kosmidis MH, Dardiotis E, Hadjigeorgiou GM, 
Sakka P, et al. Mediterranean diet and cognitive health: initial results from the Hellenic 
longitudinal investigation of ageing and diet. PLoS One. (2017) 12:e0182048. doi: 
10.1371/journal.pone.0182048

 49. Galbete C, Toledo E, Toledo JB, Bes-Rastrollo M, Buil-Cosiales P, Marti A, et al. 
Mediterranean diet and cognitive function: the SUN project. J Nutr Health Aging. (2015) 
19:305–12. doi: 10.1007/s12603-015-0441-z

 50. Mazza E, Fava A, Ferro Y, Rotundo S, Romeo S, Bosco D, et al. Effect of the 
replacement of dietary vegetable oils with a low dose of extravirgin olive oil in the 
Mediterranean diet on cognitive functions in the elderly. J Transl Med. (2018) 16:10. doi: 
10.1186/s12967-018-1386-x

 51. Tsolaki M, Lazarou E, Kozori M, Petridou N, Tabakis I, Lazarou I, et al. A 
randomized clinical trial of Greek high phenolic early harvest extra virgin olive oil in 
mild cognitive impairment: the MICOIL pilot study. J Alzheimers Dis. (2020) 78:801–17. 
doi: 10.3233/JAD-200405

 52. Valls-Pedret C, Lamuela-Raventós RM, Medina-Remón A, Quintana M, Corella 
D, Pintó X, et al. Polyphenol-rich foods in the Mediterranean diet are associated with 
better cognitive function in elderly subjects at high cardiovascular risk. J Alzheimers Dis. 
(2012) 29:773–82. doi: 10.3233/JAD-2012-111799

 53. Bajerska J, Woźniewicz M, Suwalska A, Jeszka J. Eating patterns are associated with 
cognitive function in the elderly at risk of metabolic syndrome from rural areas. Eur Rev 
Med Pharmacol Sci. (2014) 18:3234–45.

 54. Talhaoui A, Aboussaleh Y, Bikri S, Rouim FZ, Ahami A. The relationship between 
adherence to a Mediterranean diet and cognitive impairment among the elderly in 
Morocco. Acta Neuropsychologica. (2023) 21:125–38. doi: 10.5604/01.3001.0053.4197

 55. Pitozzi V, Jacomelli M, Catelan D, Servili M, Taticchi A, Biggeri A, et al. Long-term 
dietary extra-virgin olive oil rich in polyphenols reverses age-related dysfunctions in 
motor coordination and contextual memory in mice: role of oxidative stress. 
Rejuvenation Res. (2012) 15:601–12. doi: 10.1089/rej.2012.1346

 56. Grossi C, Ed Dami T, Rigacci S, Stefani M, Luccarini I, Casamenti F. Employing 
Alzheimer disease animal models for translational research: focus on dietary 
components. Neurodegener Dis. (2014) 13:131–4. doi: 10.1159/000355461

 57. Lauretti E, Iuliano L, Praticò D. Extra-virgin olive oil ameliorates cognition and 
neuropathology of the 3xTg mice: role of autophagy. Ann Clin Transl Neurol. (2017) 
4:564–74. doi: 10.1002/acn3.431

 58. Gorzynik-Debicka M, Przychodzen P, Cappello F, Kuban-Jankowska A, Marino 
Gammazza A, Knap N, et al. Potential health benefits of olive oil and plant polyphenols. 
Int J Mol Sci. (2018) 19:686. doi: 10.3390/ijms19030686

 59. St-Laurent-Thibault C, Arseneault M, Longpré F, Ramassamy C. Tyrosol and 
hydroxytyrosol, two main components of olive oil, protect N2a cells against amyloid-β-
induced toxicity. Involvement of the NF-κB signaling. Curr Alzheimer Res. (2011) 
8:543–51. doi: 10.2174/156720511796391845

 60. Cordero JG, García-Escudero R, Avila J, Gargini R, García-Escudero V. Benefit of 
Oleuropein Aglycone for Alzheimer's Disease by promoting autophagy. Oxidative Med 
Cell Longev. (2018) 2018:1–12. doi: 10.1155/2018/5010741

 61. Rigacci S. Olive oil phenols as promising multi-targeting agents against Alzheimer's 
Disease. Adv Exp Med Biol. (2015) 863:1–20. doi: 10.1007/978-3-319-18365-7_1

 62. Visioli F, Franco M, Toledo E, Luchsinger J, Willett WC, Hu FB, et al. Olive oil and 
prevention of chronic diseases: summary of an international conference. Nutr Metab 
Cardiovasc Dis. (2018) 28:649–56. doi: 10.1016/j.numecd.2018.04.004

 63. Perez-Jimenez F, Alvarez de Cienfuegos G, Badimon L, Barja G, Battino M, Blanco 
A, et al. International conference on the healthy effect of virgin olive oil. Eur J Clin 
Investig. (2005) 35:421–4. doi: 10.1111/j.1365-2362.2005.01516.x

 64. Singh B, Parsaik AK, Mielke MM, Erwin PJ, Knopman DS, Petersen RC, et al. 
Association of mediterranean diet with mild cognitive impairment and Alzheimer's 
disease: a systematic review and meta-analysis. J Alzheimers Dis. (2014) 39:271–82. doi: 
10.3233/JAD-130830

 65. Petersson SD, Philippou E. Mediterranean diet, cognitive function, and dementia: 
a systematic review of the evidence. Adv Nutr. (2016) 7:889–904. doi: 10.3945/
an.116.012138

 66. Wu L, Sun D. Adherence to Mediterranean diet and risk of developing cognitive 
disorders: an updated systematic review and meta-analysis of prospective cohort studies. 
Sci Rep. (2017) 7:41317. doi: 10.1038/srep41317

 67. García-Casares N, Gallego Fuentes P, Barbancho M, López-Gigosos R, García-
Rodríguez A, Gutiérrez-Bedmar M. Alzheimer’s Disease, mild cognitive impairment 
and Mediterranean diet. a systematic review and dose-response meta-analysis. J Clin 
Med. (2021) 10:4642. doi: 10.3390/jcm10204642

 68. Loughrey DG, Lavecchia S, Brennan S, Lawlor BA, Kelly ME. The impact of the 
Mediterranean diet on the cognitive functioning of healthy older adults: a systematic 
review and Meta-analysis. Adv Nutr. (2017) 8:571–86. doi: 10.3945/an.117.015495

https://doi.org/10.3389/fnut.2023.1218538
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1159/000305099
https://doi.org/10.1159/000305099
https://doi.org/10.1016/j.jalz.2015.04.011
https://doi.org/10.1136/jnnp-2012-304792
https://doi.org/10.1136/jnnp-2012-304792
https://doi.org/10.1089/jmf.2012.0225
https://doi.org/10.1017/S000711452000392X
https://doi.org/10.1016/j.maturitas.2022.01.003
https://doi.org/10.1016/j.maturitas.2022.01.003
https://doi.org/10.3233/JAD-190609
https://doi.org/10.1016/j.numecd.2017.09.003
https://doi.org/10.1016/j.exger.2020.111178
https://doi.org/10.1097/EDE.0b013e318294a065
https://doi.org/10.3390/nu14235102
https://doi.org/10.3390/nu14235102
https://doi.org/10.1371/journal.pone.0182048
https://doi.org/10.1007/s12603-015-0441-z
https://doi.org/10.1186/s12967-018-1386-x
https://doi.org/10.3233/JAD-200405
https://doi.org/10.3233/JAD-2012-111799
https://doi.org/10.5604/01.3001.0053.4197
https://doi.org/10.1089/rej.2012.1346
https://doi.org/10.1159/000355461
https://doi.org/10.1002/acn3.431
https://doi.org/10.3390/ijms19030686
https://doi.org/10.2174/156720511796391845
https://doi.org/10.1155/2018/5010741
https://doi.org/10.1007/978-3-319-18365-7_1
https://doi.org/10.1016/j.numecd.2018.04.004
https://doi.org/10.1111/j.1365-2362.2005.01516.x
https://doi.org/10.3233/JAD-130830
https://doi.org/10.3945/an.116.012138
https://doi.org/10.3945/an.116.012138
https://doi.org/10.1038/srep41317
https://doi.org/10.3390/jcm10204642
https://doi.org/10.3945/an.117.015495

	The effects of olive oil consumption on cognitive performance: a systematic review
	1. Introduction
	2. Methods
	2.1. Literature search
	2.2. Study selection
	2.3. Data extraction
	2.4. Critical appraisal
	2.5. Data synthesis

	3. Results
	3.1. Study selection
	3.2. Study characteristics
	3.2.1. Randomized clinical trials
	3.2.2. Cross-sectional studies
	3.2.3. Cohort studies
	3.3. Quality assessment

	4. Discussion
	5. Conclusion
	Data availability statement
	Author contributions

	References

