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Popular scientific summary

» Beyond genetic predisposition, lifestyle and environmental factors, like diet, are thought to play a
role in the development of Alzheimer’s disease and dementia.

» The role of dietary fats has been of focus in recent decades, because of their role in inflammation.

» By performing a systematic review of previous, we found no evidence that intake of dietary fatty
acids plays any important role in the development of Alzheimer’s disease and dementia in adults aged
>50 years.

Abstract

Objective: To identify, critically appraise, and synthesize evidence on the effect of quality of dietary fat
intake and different classes of fatty acids on the risk of Alzheimer’s disease (AD) and dementia in adults aged
>50 years.

Methods: We searched MEDLINE, EMBASE, Cochrane Central of Controlled Trials, and Scopus for
clinical trials and prospective cohort studies published until May 2021. Two reviewers independently
screened retrieved literature, extracted relevant data, and performed risk of bias assessment. Classes
of fatty acids included were saturated fatty acids (SFAs), trans fatty acids (TFAs), monounsaturated
fatty acids (MUFAs), poly-unsaturated fatty acids (PUFAs), and their subtypes and sources. Given
between-study heterogeneity, we did not perform meta-analyses but narratively described findings from
the studies.

Results: From 4,491 identified records, five articles (based on four prospective cohort studies) met the inclu-
sion criteria. Three studies had an overall serious risk of bias, while one study had a moderate risk. Overall,
we found no robust association between intake of any fatty acids type and the development of AD and
dementia. For example, for SFA and TFA, there was contradictory associations reported on AD: one study
found that each unit increase in energy-adjusted intake of SFA (risk ratio [RR]0.83, 95%CI 0.70-0.98) and
TFA (RR 0.80, 95%CI 0.65-0.97) was associated with a decreased risk of AD, but not dementia. For PUFA,
one study found that higher quintile intake of marine-based n-3 PUFA was associated with a decreased risk
of AD. The intake of other fatty acids was not associated with the outcomes. The certainty of the overall
evidence was inconclusive.

Conclusion: We found no clear association between the intake of various classes of fatty acids and the
risk of AD and dementia in adults. More well-designed prospective studies are required to clarify these
findings.
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n recent decades, emerging evidence shows that the

origin of Alzheimer’s disease (AD) and related demen-

tias goes beyond genetic predisposition caused by the
E4 allele of apolipoprotein E (ApoE) (1-9). Clearly, it is
now understood that the pathogenesis of AD and related
dementias is complex and involves an intricate interplay of
modifiable environmental and lifestyle risk factors (2-9).
Of the various lifestyle factors implicated, the role of diet
has received increasing attention (10-13). Particularly,
dietary fats have been proposed as putative risk factors in
the pathogenesis of AD and related dementias (2, 14-15);
however, evidence from several epidemiological and clin-
ical studies currently remains uncertain. Certain classes
of fatty acids, particularly n-3 polyunsaturated fatty acids
(n-3 PUFAs), have anti-inflammatory properties (16).
Given that inflammation may predispose AD and demen-
tias (17), there has been an interest in investigating poten-
tial impact of dietary fatty acids on AD pathogenesis.

In updating the 2012 Nordic Nutrition Recommendations
(NNR), the role of fat quality in the pathogenesis of AD and
related dementias was one of the prioritized topics among
the systematic reviews commissioned by NNR Committee.
The criteria for prioritization of topics were published a
priori (18, 19), which indicated that a new systematic review
was warranted when important new scientific data have been
published on a topic since the NNR 2012. Furthermore,
a topic was prioritized in the case that no recent qualified
systematic review exists on that topic and if the topic is of
substantial health concern for Nordic or Baltic countries.

Following a scoping review, the NNR Committee concluded
that with an ageing population and increasing prevalence
of cognitive disorders including dementia, evidence on the
role of dietary fats in adverse disorders among the elderly is
justified. The aim of this systematic review was to identify,
critically appraise, and synthesize evidence from studies on
the role of different classes of fatty acids in subsequent risk
of adverse cognitive outcomes.

Methods
The systematic review process adhered to the a priori pub-
lished systematic review guidelines developed for the NNR
2022 (20, 21). The systematic review process also followed
the recommendation of the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) (22,
23). The NNR 2022 Committee developed, using an itera-
tive process with the authors, a focused systematic review
question, which included definition of the study popula-
tion, intervention/exposure, control, outcome, timeframe,
study design, and settings (PI/ECOTSS) (Table 1). Our
methods are detailed in a protocol registered in PROS-
PERO (2021: CRD42021235829).

This study was funded by the Nordic Council of Min-
isters and governmental food and health authorities of
Norway, Finland, Sweden, Denmark, and Iceland.

Eligibility criteria
We included studies performed in adults aged 50 years and
above from any setting relevant for the general population

Table 1. The PI/ECOTSS (population/participants, intervention/exposure, control, outcome, timeframe, study design, and settings) used to

frame the systematic review question

Dietary fat quality and cognition

Population Intervention or Comparators Outcomes Timing Setting Study design
exposure
Adults Quality of fat (for ~ Other level Outcome: specific dementias: RCTs > | year  Relevant for Prospective
(250 years) example E% from  of intake, Alzheimer’s disease (ICD8 (intervention),  the general cohort studies,
different subtypes,  substitution 290.10 and ICD 10 FOO and G30), cohorts population in intervention
such as SFA, MUFA, models vascular dementia (ICDI10 FOI), minimum of 5 the Nordicand  studies
PUFA, PS-ratio, and unspecified dementia (ICD8 years follow-up  Baltic countries
etc.), TFA not total 290.18 and ICD10).All-cause
amount dementia. For intervention studies:
mild cognitive impairment (G31) and
cognitive decline
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of the Nordic and Baltic countries (Table 1). We considered
the quality of dietary fat (absolute intake in g/d adjusted for
total energy intake or percent energy (E%) from saturated
fatty acids [SFAs], monounsaturated fatty acids [MUFAs],
polyunsaturated fatty acids [PUFAs], PUFA:SFA ratio
(PS-ratio), and trans fatty acids [TFAs]). As the interest
of this review was on the effects of the intake of nutrients,
studies on sources of fatty acids, e.g. olive oil, were excluded.
Total amount of fat was considered as a confounder but
not as exposure by itself. The study designs of interest were
randomized (RCT) or non-randomized intervention trials,
prospective cohort studies, nested case—control studies, and
case—cohort studies. These study designs were included to en-
sure that the evidence informing the NNR recommendation
is derived from studies with most robust design. For obser-
vational studies in particular, only designs that are inherently
prospective in nature were considered. Intervention trials
must have had at least 1 year of intervention, while observa-
tional studies must have had at least 5 years of follow-up to
beincluded. A longer, as opposed to shorter follow-up, is gen-
erally beneficial, since diseases develop over time. Neverthe-
less, the field of research addressing fat quality and cognition
is still evolving, and it has not been established how long it
takes to detect the effects of a given exposure. Moreover, dif-
ferent sub-outcomes within cognition can also have different
rates of disease development, where some develop faster than
others. The time periods chosen for this systematic review are
a tradeoff between being inclusive, and thereby taking the
risk of including articles where the intervention or exposure
was too short to have any appreciable effect, to instead cap-
ture fewer articles but with a higher possibility to detect an
‘effect’ if there is one. The discrepancy between cohort stud-
ies and intervention studies was the consequence of interven-
tion studies more difficult to implement over long periods.
In addition, it is likely that the baseline risk differs between
observational and intervention studies due to differences in
age. A minimum of 5 years of follow-up in a cohort study,
therefore, appears reasonable. For intervention studies, stud-
ies were included if the intervention was compared to usual
diet, in the absence of dietary advice or nutrient supplemen-
tation, or placebo/other comparators used. In cohort stud-
ies, comparison was made to lower intake (e.g. quantiles),
or other level of intake or substitution models (substituting
e.g. SFA with MUFA or PUFA). We examined the effect of
quality of fat on adverse cognitive disorders classified in the
following categories: AD, vascular dementia, unspecified
dementia, all-cause dementia, and AD mortality. For RCT
studies, mild cognitive impairment and cognitive decline
were also eligible as outcomes.

Information sources and search strategy

A comprehensive search strategy of MEDLINE,
EMBASE, Cochrane Central of Controlled Trials, and Sco-
pus was made by research librarians at Karolinska Institutet
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University Library, and peer reviewed by the University of
Oslo Library of Medicine and Science, up to May 2021. The
search strategy (Supplementary file 1) was developed in col-
laboration with the authors, led by BN and JD. There were
no exclusions by publication date or language. The reference
list of included studies was also screened to identify poten-
tially eligible studies. We did not include the gray literature
because of its uncertain methodological quality (20, 21).

Selection and data collection processes

All literature retrieved from the database searches were
exported to Endnote, where duplicate reports were
removed, after which the remaining papers were exported to
Rayyan, where the literature screening was performed. The
literature screening was performed by two members (AR
and EA) of the team, working independently. Literature
screening was first piloted with approximately 10% of the
obtained titles and abstracts before full literature screening
on the remaining 90% of the papers. If at least one of the
assessors voted for inclusion, the paper was included in the
full text screening. Potentially eligible papers were retrieved
and read in full text by the two reviewers. Discrepancies
between assessors were resolved by discussion or arbitra-
tion by a senior member of the research team (AA).

We developed and piloted a data extraction form, which
was used to extract relevant data from the full-text papers
by three reviewers working independently (CLA, BT, and
FS). Any discrepancies in the data extraction were resolved
by discussion. The data extraction form included a mini-
mum of the following items: the full reference, eligibility,
methods, participants and settings; interventions/exposures;
outcomes; main results; and confounding variables. Nu-
trition-specific elements, such as intake levels/doses, food
sources, method for dietary assessment, validation of the
dietary assessment method, food composition database
used, and assessment of nutrition status, were also extracted.
The study is the unit of interest; duplicate papers from the
same study were extracted as one study, where relevant.

Study risk of bias assessment

Two reviewers (BN and LB) independently evaluated the
risk of bias in all included studies. Any discrepancies were
resolved by discussion. Since no RCTs were retrieved, assess-
ment of risk of biased was based on the ‘Risk of Bias for
Nutrition Observational Studies’ (RoB-NObDS) tool (devel-
oped by the USDA’s Nutrition Evidence Systematic Review
[NESR]) alone (24), which is partly based on the Risk of Bias
in Non-randomized Studies of Intervention (ROBINS-I)
instrument (25). The risk of bias in each individual study was
classified as low risk, moderate, serious, or critical, both at
each domain of bias assessment and overall. The details for
considerations for grading of each domain of the study and
overall grading are provided in the RoB-NObS document,
and it should be noted that a study is judged to be at high
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risk of bias overall if one of its domains has a high risk of
bias grading.

Synthesis methods

We performed a narrative synthesis of the included stud-
ies by describing the characteristics and context of the
studies, their strengths and limitations, heterogeneity (in
study characteristics and results), and relevance. Follow-
ing the recommendations of the Agency for Healthcare
Research and Quality (AHRQ) and the Cochrane Hand-
book, our a priori criteria to perform meta-analysis stip-
ulated that more than three independent RCTs or five
cohort studies must be available on each specific question
for a meta-analysis to be undertaken (26-28). In addition
to not meeting these conditions given fewer studies, high
heterogeneity between the included studies did not allow
us to perform any meta-analysis.

Certainty assessment

Strength of evidence was categorized according to the World
Cancer Research Fund’s grading: ‘Convincing’, ‘Probable’,
‘Limited — suggestive’, ‘Limited — no conclusion’, ‘Substan-
tial effects unlikely’ (18, 20). The quality (risk of bias), quan-
tity, consistency, and precision in the body of evidence were
used for categorizing the strength of the evidence. A con-
vincing body of evidence was established as strong enough
to support a causal relationship or lack of a relationship in
which several conditions are met, including evidence coming
from more than one study type. A probable body of evidence
was supported when strong enough to support a probable
causal relationship, and there was evidence from at least two
independent cohort studies, no unexplained heterogeneity
between or within study types, good-quality studies to confi-
dentially exclude possible random or systematic errors, and
evidence for biological plausibility. A limited — suggestive was
supported when there was evidence from at least two inde-
pendent cohort studies: a consistent direction of effect and
evidence for biological plausibility. A limited — no conclusion
evidence was established if the evidence is so limited that no
firm conclusion could be made. An evidence strong enough
to support a convincing absence of a causal relationship was
considered substantial effects unlikely.

Results

Study selection search results

A total of 2,146 records were retrieved from the database
searches after de-duplication; of which 2,109 were excluded
after title and/or abstract screening. Of the 37 full-text
papers evaluated, five met the criteria to be included in the
review (originating from four individual studies) (29-33).
Figure 1 gives the flowchart for the literature screening. Rea-
sons for excluding each of the remaining 32 studies after
full-text screening are included in Supplementary file 2.

4
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Study characteristics

In total, 530,576 participants were analyzed across the
four included independent studies, with mean age range
at baseline of 63-76 years. The participants were mainly
healthy adults recruited from the general population or
community. All the four studies were prospective cohort
studies. Two of the studies were conducted in the USA
(30, 33), one in Finland (31, 32), and one in the Neth-
erlands (29). Fatty acids and their different classes were
evaluated in all the studies. All studies assessed intake of
the fatty acids using semi-quantitative food frequency
questionnaires. All included studies studied SFA, MUFA,
and PUFA, while only two studies considered TFA (29,
33). Fat intake was measured as absolute intake (g/d) with
adjustment for total energy intake in the regression analy-
ses (Engelhart, Gustafson, Laitinen) or as E% (Zhuang).
Both AD and dementia were investigated across all stud-
ies, assessed using internationally recommended stan-
dard measurements in all studies, often using relevant
ICD codes.

Risk of bias in included studies

Of the four included studies, three received an overall seri-
ous risk of bias grading (29-32), while one study received a
moderate risk of bias grading (33). All studies were graded
as at low risk of bias for outcome assessment, which was the
component with highest grading. Three of the four studies
received serious risk of bias for confounding (29-32), which
was the component with the worst grading. Grading for
participant selection, exposure classification, and missing
data was moderate for all, but one study (Table 2).

Association between SFA intake and risk of AD and dementia
Overall, most studies showed no putative association
between SFA intake and risk of AD and dementia,
except for the studies by Engelhart et al. and Kivi-
pelto et al. (Table 3). Engelhart et al. showed that one
standard deviation (SD) increment in energy-adjusted
intake of SFA was associated with an increased risk of
developing AD. In contrast, the study by Kivipelto et al.,
only the second and not the third and fourth quartiles,
compared to the first, of dietary SFA intake was statis-
tically significantly associated with an increased risk of
developing dementia and AD (Table 3). Zhuang et al.
further found no significant associations of isocaloric
substitution of SFA with other classes of fatty acids with
the risk of AD mortality (Supplementary file 3).

Association between MUFA intake and risk of AD and dementia

There were no statistically significant associations
between the intake of MUFA and the risk of AD or
dementia in any of the four included studies (Table 4). The
role of plant- and animal-based MUFA for AD mortal-
ity was further considered by Zhuang et al., but neither of
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Fig. 1. PRISMA flow diagram for database searches and study screening.

these sources of MUFA were statistically significantly asso-
ciated with the outcomes (Supplementary file 3).

Association between PUFA intake and the risk of AD and
dementia

With one exception, the studies showed no putative as-
sociation between total PUFA, n-3 PUFA, or n-6 PUFA
and the risk of developing AD and dementia. Kivipelto
et al. found that only the second versus first quartile
of the intake of total PUFA was associated with a de-
creased risk of developing dementia (Table 5). Although
the results were statistically non-significant, there was
no consistent association between PUFA intake and
the outcomes: for instance, in the studies by Engelhart
et al. and Zhuang et al., higher intake of total PUFA,
n-3 PUFA, and n-6 PUFA showed a small increased risk
of developing AD and dementia. However, in the studies
by Gustafson et al. and Kivipelto et al., higher intake of

Citation: Food & Nutrition Research 2022, 66: 8629 - http://dx.doi.org/10.292 | 9/fnrv66.8629

total PUFA tended to be associated with a decreased risk
of AD and dementia (Table 5). The study by Zhuang et
al. further considered the role of subtypes of n-3 PUFA
and n-6 PUFA (e.g. a-linolenic, linoleic, and arachidonic
acids), but none of these was statistically significantly
associated with the outcomes (Supplementary file 3).
However, increasing quintile intake of marine-based n-3
PUFA was associated with a decrease of AD mortality
in the study by Zhuang et al. (Supplementary file 3).

Association between TFA intake and the risk of AD and dementia
In the study by Engelhart et al., one SD-increment in the
intake of energy-adjusted TFA was associated with a re-
duced risk of developing AD (20% reduced risk, 95% CI
3-35%) but not with total or vascular dementia. However,
higher quintiles of TFA intake were not statistically sig-
nificantly associated with AD mortality in the study by
Zhuang et al. (Table 6).
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Table 2. Details of risk of bias results for included studies

Overall bias
Serious risk

Selection of
reported result
Low risk

Outcome
measurement
Low risk

Missing data
Moderate risk

from intended

exposures
Low risk

RoB-NObs results for prospective cohort studies
Departures

Exposure
classification
Moderate risk

Selection
Moderate risk

Confounding

Netherlands Serious risk

Country

Engelhart et al. 2002; public

Study, source of funding*
funding

(page number not for citation purpose)

Serious risk

Serious risk Moderate risk Moderate risk Serious risk Moderate risk Low risk Low risk

USA

Gustafson et al. 2020; public

funding

Serious risk Moderate risk Serious risk Serious risk Moderate risk Low risk Moderate risk Serious risk

Finland

Kivipelto et al. 2008 and

Laitinen et al. 2006; public

funding

Moderate risk

Low risk Low risk

Moderate risk

Moderate risk Moderate risk Low risk

Moderate risk

USA

Zhuang et al. 2019; public

funding

*Sources of funding were categorized into public and private sources. Public sources include governmental institutions and charities, while private sources included non-governmental private companies

and industries.

Certainty in the evidence

SFA and adverse cognitive outcomes

On the association between SFA and the development of
AD and dementia, given the contradictory evidence and
the high risk of bias, we considered the certainty of this
evidence as limited — no conclusion.

MUFA and adverse cognitive outcomes

Given the absence of any statistically significant associ-
ation between MUFA and AD and dementia, we con-
sidered this evidence as limited — no conclusion, due to
tendencies toward contradictory findings.

PUFA and adverse cognitive outcomes

Of the four studies included, two showed a trend, gener-
ally statistically non-significant, toward an increased risk
of AD and dementia with the intake of PUFA, while two
showed the opposite effect. On the basis of contradictory
findings, we considered the certainty of this evidence as
limited — no conclusion.

TFA and adverse cognitive outcomes

Of the two studies that investigated TFA, one showed a
significantly reduced risk between TFA intake and AD,
but one showed a statistically non-significant tendency
toward a decreased risk. We considered the certainty of
this evidence as limited — no conclusion. On the associ-
ation between TFA and the development of dementia,
only one study considered this question, but found no
statistically significant effect; hence, we considered this
evidence as limited — no conclusion, since there was no
basis to support a convincing presence or absence of a
causal relationship.

Discussion

Summary of key findings

Very few studies were identified fulfilling the eligibil-
ity criteria. Overall, we found no robust association
between the intake of any fatty acid type and the devel-
opment of dementia or AD. For SFA and TFA, there
was even contradictory associations reported on spe-
cifically AD. There was no clear association between
MUFA and PUFA and their subtypes, and AD and
dementia. In the light of these findings, we considered
the overall evidence on the role of fatty acids in the
development AD and dementia to be at best inconclu-
sively limited.

Strengths and limitations

We followed established processes for undertaking
robust systematic reviews. The NNR 2022 Committee,
a priori, established criteria for the prioritization and
selection of a systematic review topic (20, 21). To enhance
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Estimates for the association between

TFA and outcomes
Results are given as per SD increase

in intake of energy-adjusted fat.

Incident dementia (vascular dementia and
other types of dementia) and Alzhei-

Outcome and assessment
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Total dementia: rate ratio (RR) 0.90
(95%Cl 0.77—1.06); AD: RR 0.80

frequency questionnaire mer’s disease (AD). Dementia diagnosed
following the criteria of the Diagnostic

(FFQ)

Netherlands

(95%Cl 0.65-0.97); vascular dementia:

RR 1.01 (95%Cl 0.71-1.44)

and Statistical Manual of Mental Disorders.

AD diagnosed following the criteria of

the National Institute of Neurological and
Communication Disorders and Stroke
AD, based on ICD-9 codes: (331) and

ICD-10 (G30)

I'st quintile (reference): HR for AD.

124-item FFQ, developed

as the Diet History

567,169/521,120;

General population

Prospective

Zhuang et al.
2019, USA

2nd quintile: HR 0.94 (95%Cl 0.81-1.09);
3rd quintile: HR 0.97 (95%Cl 0.82—1.14);

4th quintile: HR 0.99 (95%CI 0.83-1.18);
5th quintile: HR 1.13 (95%CI 0.94—1.36)

mean age 62.75

cohort study

Questionnaire at National

Cancer Institute

transparency in the review process, we developed and
registered a detailed protocol prior to undertaking
the review. To identify relevant studies on the review
topic, we searched four leading electronic databases,
which cover the majority of the literature in medicine
and public health. In addition to this comprehensive
database searches, we made no language restriction. It
is, therefore, unlikely that we missed any relevant liter-
ature to the review topic. Furthermore, the review pro-
cesses were rigorously implemented, with independent
assessments taken at each stage, including literature
screening and data extraction. While our prior inten-
tion was to include studies on quality of dietary fat as
expressed as E%, we included also studies with other
units, particularly g/d as E% was not always used by
all studies.

Three of the four included studies were graded as hav-
ing serious risk of bias (29-32), which may constitute a
limitation of the underlying evidence. The majority of
the studies were prone to some of the limitations inherent
in many observational epidemiologic studies, including
particularly the possibilities of inadequate adjustment
for confounding factors, thereby given a possibility for
residual/unmeasured confounding across the reported
estimates in the studies. Consequently, the proportion of
the effect estimates due in part by the result of residual
confounding or due to actual causal impact of fatty acids
on the outcomes is uncertain. Heterogeneity between the
studies in the study processes and in definition of the
intake of fatty acids prevented undertaking meta-analysis
to derive pooled effect estimates. The very limited out-
comes that were eligible and the short follow-up times
could constitute further limitation to this study.

Comparison to previous studies

Two previous systematic reviews reported mixed results
on the association between the intake of dietary fats and
the risk of cognitive outcomes. In the study by Barnard
et al., who included also two of the studies included in
the present review, the association between SFA and
TFA and dementia was synthesized in prospective cohort
studies (34). The authors included four relevant studies
that met set inclusion criteria but found that the stud-
ies reported contradictory results. Similar to our study,
that study failed to perform a meta-analysis as a result
of heterogeneity between included studies (34). In the
second study, Cao et al. performed a systematic review
and meta-analysis to evaluate the association between
dietary fat intake (total fat, SFA, MUFA, and PUFA) and
cognitive function among adults aged >55 years old (35).
They included nine studies (including Laitinen 2006);
of these, six with follow-up <5 years, and on the basis
of meta-analyses, they found that SFA was associated
with an increased risk of cognitive impairment and AD.
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Overall, they found significant heterogeneity between the
studies that evaluated the association between MUFA
and cognitive outcomes (35). Although we were unable
to perform meta-analyses due heterogeneity between the
studies, our findings in general were in line with those
reported by Cao et al that performed meta-analyses (35).
The slight differences observed, particularly for MUFAs
and PUFAs, could potentially be due to the slight age dif-
ferences between the current review (=50 years) and Cao
et al.’s review (255 years).

Interpretation and implications of findings

Advances in our understanding of the disease mecha-
nisms for AD and related dementias show that they are
diseases with complex pathogenesis, involving a complex
interplay of genetic, environmental, and lifestyle risk fac-
tors. The dietary fat quality, especially a higher intake of
SFA/TFA, has been proposed to be linked with risk of
dementia, including AD (32). Potential mechanisms may
include the elevation of cholesterol (36, 37). When dis-
cussing the effect of dietary fat on blood cholesterol levels,
it has to be taken into account which other macronutrient
is replaced — whether carbohydrates or other types of fats
are replaced, as the effect will be different (36, 38). TFA
appears to decrease the levels of high-density lipoprotein
and increase the levels of low-density lipoprotein, has
pro-inflammatory effects, and increases the risk of insu-
lin resistance and coronary heart disease (36). Also, sub-
stitution of saturated fats with PUFA and MUFA may
lower low-density lipoprotein cholesterol levels and may
increase high-density lipoprotein cholesterol levels (37).
Dietary fatty acids have further been associated with in-
flammation, obesity, insulin sensitivity, and hemostasis,
and most of these have also a link to the development
of dementia/cognitive decline (38). Based on the current
systematic review, we were neither able to corroborate the
hypothesized role of SFA/TFA in the development of AD
or dementia nor able to support any beneficial associations
between MUFA/PUFA and adverse cognitive outcomes.
Obviously, there is a need for high-quality studies, but on
the other hand, it must be emphasized that fats occur as
complex mixtures in the diet, and the assessment of par-
ticularly its subtypes is challenging. Both the source of the
dietary fats and the overall dietary patterns in the study
population may have implications for the assessment as
well as the interpretation of the results. One example is a
dietary pattern high in animal fats such as meat and dairy,
which often is the major source of SFA. Yet, these foods
often contain plenty of MUFA, which implies that a diet
high in MUFA could consist of foods either high in an-
imal fats or in plant oils, or a mix thereof. Investigation
of the dietary pattern that also takes into account other
nutrients provided by the overall diet would, thus, be
required. An additional challenge is the dietary assessment,
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which is usually done once at baseline, and the long-term
follow-up, which does not allow us to adjust for any di-
etary changes that may occur. This is especially important
in the case of TFA, as the intake has declined substan-
tially due to changes of processing in the food industry
(39). In future studies, great effort is required in disentan-
gling the effect of confounding factors on the observed
associations. In all but one of the included studies, quality
grading for adjustment of confounding factors was ‘Seri-
ous’. This signaled inadequate identification of potential
confounding factors that should necessarily be controlled
in the analyses, leading to over- or under-adjustment
of confounding in the analysis. The complex nature of
diet-disease association requires robust processes in
identification and adjustment of confounding factors.
While this is not a trivial undertaking, contemporary ap-
proaches, such as directed acyclic graphs (DAGs), have
become useful in many contexts of observational studies,
thus should become necessary tool for future studies.

Conclusions

We found no putative association between the intake of
various classes of fatty acids and their subtypes and the
development of adverse cognitive outcomes in adults.
If any potential effect exists, we consider such at best
inconclusively limited. More long-term prospective
cohort studies may help to clarify and elaborate on these
observations.
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