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Abstract
Introduction: A significant proportion of the global popula-
tion regularly experience air quality poorer than that recom-
mended by the World Health Organization. Air pollution, es-
pecially fine particulate matter (PM2.5), is a risk factor for var-
ious noncommunicable diseases (NCDs) and is emerging as 
a risk factor for dementia. To begin to understand the full 
impact of PM2.5, we review the longitudinal epidemiological 
evidence linking PM2.5 to both dementia and to other lead-
ing NCDs and highlight the evidence gaps. Our objective 
was to systematically review the current epidemiological ev-
idence for PM2.5 as a risk factor for cognitive decline and in-
cident dementia and to put this in context with a systematic 
overview of PM2.5 as a potential risk factor in other leading 
NCDs. Methods: We performed 2 systematic reviews. A high-
level review of reviews examining the relationship between 
PM2.5 and leading NCDs and an in-depth review of the longi-
tudinal epidemiological data examining relationships be-
tween PM2.5 incident dementia and cognitive decline. Re-

sults: There were robust associations between PM2.5 and 
NCDs although in some cases the evidence was concentrat-
ed on short rather than longer term exposure. For those ar-
ticles reporting on incident dementia, all reported on longer 
term exposure and 5 of the 7 eligible articles found PM2.5 to 
be associated with increased risk. Conclusion: The evidence 
base for PM2.5 as a risk factor for dementia is growing. It is not 
yet as strong as that for other NCDs. However, varied mea-
surement/methodology hampers clarity across the field. We 
propose next steps. © 2021 S. Karger AG, Basel

Introduction

In recent years, the established literature linking poor 
air quality to adverse cardiopulmonary end points, in-
cluding excess mortality [1], has expanded to include ev-
idence of associations with incident dementia [2–4]. In 
2018, we reviewed the evidence for air pollution and cog-
nitive decline or dementia and noted that these adverse 
associations appear strongest when considering longer 
term exposures to ambient fine particulate matter (PM2.5). 
PM2.5 refers to particles with an average aerodynamic di-
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ameter of ≤2.5 µm and is composed of a mixture of chem-
ical components, primary emissions, and products of sec-
ondary chemical reactions in the atmosphere, derived 
from a wide range of sources [5, 6]. The PM2.5 ambient 
mass concentration, averaged over varying lengths of 
time, reflects the sum of all these sources and provides a 
single uniform metric to interrogate population health, 
often based on modeled attributions, but ultimately in-
formed by widespread monitoring of this pollutant for 
regulatory and research purposes. Globally, the World 
Health Organization (WHO) estimates that around 91% 
of the population live in places where annual fine particu-
late matter (PM2.5) levels regularly exceed the recom-
mended WHO guideline level of 10 μg/m3, with those in 
low- and middle-income countries most at risk [3].

Importantly, there are also established links between 
leading noncommunicable diseases (NCDs) (e.g., diabe-
tes and stroke) and an increased risk of later dementia [5]. 
This is important since PM2.5 may raise the risk of demen-
tia via both direct and indirect pathways. For example, 
dementia risk may be increased via inflammatory respira-
tory disease pathways and/or cerebrovascular disease [6, 
7]. Given the potential overlap between PM2.5 as a risk 
factor for NCDs and a fast emerging risk factor for de-
mentia, it is important to understand its population-level 
impact. Here we draw together the epidemiological evi-
dence linking PM2.5 exposure to incident leading NCDs 
(using review of review methodology) and also system-
atically review the longitudinal epidemiological evidence 
on the relationship between PM2.5 and incident dementia 
and cognitive decline. We present the extent and scope of 
the evidence to date, highlighting the gaps and proposing 
the next steps.

Methods

Standard systematic review methodology [8] was used to un-
dertake 2 complementary literature searches. The first was a high-
level systematic update focused on PM2.5 as a risk factor for leading 
NCDs followed by an in-depth systematic review examining the 
relationship between PM2.5 and incident cognitive decline and de-
mentia. For both reviews, there were 2 independent analysts (R.P. 
and J.P.). The lead analyst carried out the literature searches. All 
identified abstracts, or titles where abstracts were unavailable, were 
double reviewed and a list of potentially relevant references com-
piled independently by the 2 analysts. These lists were compared, 
and differences were resolved by discussion. Once the list of pos-
sible references was agreed, full-text articles were obtained, inde-
pendently read, and assessed for relevance. Data were extracted by 
the lead analyst and checked by the 2nd analyst. Standard extrac-
tion tables were used.

Major Noncommunicable Diseases and PM2.5
Leading NCDs were defined as cardiovascular disease (myo-

cardial infarction, heart failure, and stroke), respiratory disease 
(COPD and asthma), lung cancer, diabetes mellitus, or chronic 
kidney disease (CKD), based on the WHO top 10 NCD causes of 
death [9]. To evaluate the relationship between exposure to PM2.5 
and leading NCDs, the databases MEDLINE, Embase, and Psyc-
Info® were searched from inception to January 31, 2020. A review 
of reviews methodology was selected as a systematic method fre-
quently used to summarize large volumes of data from an estab-
lished literature and to ensure inclusion of most comprehensive 
and recent evidence [10, 11]. Search terms included (air pollut* or 
particulate or PM10 or PM2 5 or Roadway or Vehicle or Diesel.ti.) 
and (systematic review.ti or systematic.af) (see online suppl. Text 
1; for all online suppl. material, see www.karger.com/doi/ 
10.1159/000515394). Utilizing methodologies adapted from those 
that underpin guideline development [12], we included only the 
most recent systematic review reporting on incident or worsening 
NCD and exposure to PM2.5. We did not include cross-sectional 
relationships, diagnoses that may predispose to NCDs (e.g., insulin 
resistance, hypertension, and obesity), and data from child or ado-
lescent populations, those reporting composite outcomes or solely 
fatal outcomes. Data were extracted from the systematic reviews 
on the number of constituent studies, the regions of the world 
where the studies had taken place, the way the exposure had been 
assessed, the PM2.5 exposure estimates for the population, the as-
sessment of incident disease, and the results. The Assessing the 
Methodological Quality of Systematic reviews (AMSTAR) version 
2 (https://amstar.ca/Amstar-2.php) was used to evaluate the sys-
tematic reviews [13].

Dementia, Cognitive Decline, and PM2.5
To evaluate the relationship between exposure to PM2.5 and 

incident cognitive decline or dementia (including incident Alz-
heimer’s Disease), the databases MEDLINE, Embase, and Psyc-
Info® were searched from 2018 to April 1, 2020, supplemented by 
a prior search from inception to September 2018 [14]. Search 
terms included (alzheime* or dementia or cogniti*) and (air pol-
lut* or particulate matter or roadway or particle size or PM* or 
vehicle or diesel) (online suppl. text 1). The results were further 
strengthened using forward citation searching for each of the in-
cluded articles published prior to September 2018 and examining 
each cited article against the inclusion and exclusion criteria. Ar-
ticles were included if they reported on longitudinal studies evalu-
ating the relationship between exposure to outdoor PM2.5 and in-
cident cognitive decline or dementia, in human adults aged 18 
years and older. Studies reporting indoor exposure or examining 
passive smoking were excluded. Where more than one article re-
ported on the same population, the article including the largest 
number of participants was included.

For the relationship between PM2.5 and incident cognitive de-
cline or dementia (including Alzheimer’s Disease), information 
was collected on the dates of exposure, duration of follow-up, as-
sessment of incident cognitive decline or dementia, PM2.5 concen-
trations, region of the world where the studies had taken place, and 
the results. Where multiple results were available, the most conser-
vative interpretation, that is, selecting the longest exposure and 
most adjusted model, was reported. Data were extracted on length, 
dates and measures of exposure, region of recruitment, number of 
participants and participant age, average PM2.5 level, assessment of 
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dementia or cognitive decline, results, and evaluation of potential 
confounders. Each original research article was also assessed for 
bias against key criteria based on the Critical Appraisal Skills Pro-
gramme (CASP©) cohort study checklist [15], and potential 
sources of bias in each study were tabulated.

Results

Major Noncommunicable Disease and PM2.5
For the searches of systematic reviews reporting on the 

relationship between exposure to PM2.5 and incident 
NCD, 799 abstracts were screened and 30 assessed at the 
full-text stage. Twenty-two were excluded after full-text 
screening. Sixteen of these reviews had been superseded 
by more recent reviews, 2 were of the same year as alter-
native reviews, but more limited. In one review, it was not 
possible to separate out the results for adults and children, 
one did not separate out PM2.5, one did not exclude cross-
sectional data, and one focused on methodology (online 
suppl. Table 1). No reviews were excluded based on their 
assessment of exposure (duration or methodology). Fig-
ure 1 for a flow chart. Reviews included case control, 
crossover, and time series studies with 2 [16] to 59 [17] 
studies included in meta-analyses.

Systematic reviews were identified that reported on the 
association between PM2.5 and incident or exacerbated re-
spiratory disease (lung cancer [18] chronic obstructive air-
ways disease [COPD] [17], asthma [19]), diabetes mellitus 
(DM) [20], cardiovascular disease (heart failure [21], stroke 
[22], myocardial infarction [MI] [23]), and chronic kidney 
disease (CKD) [16] (Table  1). Follow-up was both long 
term (3–34 years for the constituent studies on lung cancer 
[18]), 1–10 years for DM [20], 2 years for CKD [16], and 
short term with acute exposures of 0–3 days for COPD [17] 
and 0–7 days for stroke, heart failure, MI, and asthma [19, 
21–23]. All meta-analyses reported a statistically significant 
relationship between their respective outcome and 10 µg/
m3 increment in PM2.5 with most point estimates falling 
between 1 and 10% increase in risk. See Table 1 (in brief, 
estimated percentage increase and 95% confidence inter-
vals from meta-analyses, for lung cancer: 9 (4–14), COPD: 
2 (1–4), asthma: 3 (1–5), DM: 10 (4–17), heart failure: 112 
(42–182), MI 2 (2–3), and stroke 1 (1–1)).

Dementia, Cognitive Decline, and PM2.5
For the searches relating to the relationship between 

exposure to PM2.5 and incident cognitive decline or de-
mentia (2018-present), 439 abstracts were screened and 
14 assessed at the full-text stage. Ten were excluded after 

Flow diagram, systematic reviews of major non-communicable 
disease incidence and PM2.5

Full-text articles assessed 
for eligibility

(n = 30)

Full-text articles excluded, 
with reasons

(n = 22)

Studies included in 
qualitative synthesis

(n = 8)

Records screened
(n = 799)

Records excluded
(n = 769)

Records identified through 
database searching and 

deduplication
(n = 799)

Flow diagram, original research on incident dementia, Alzheimer’s 
Disease, cognitive decline  and PM2.5

Full-text articles assessed 
for eligibility

(n = 14)

Full-text articles 
excluded, with 

reasons
(n = 10)

Studies included 
in qualitative 

synthesis
(n = 4)

(total n = 13)

Records screened
(n = 439)

Records excluded
(n = 425)

Studies 
included from 

prior review
(n = 9 )

Records identified through 
database searching and 

deduplication
(n = 429)

Additional records 
identified through forward 

citation searching 
(n = 10)

Fig. 1. Flow diagrams detailing the screening and inclusion processes.
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full-text screening (online suppl. Table 2), one did not 
report results for PM2.5, three either included prevalent 
dementia, or it was not possible to tell whether it was ex-
cluded, one reported only fatal outcomes, 3 appeared to 
report on subpopulations of studies already included, and 
2 reported cross temporal analyses without measuring in-
cident decline. Four articles were included ([24–27]), and 
these were supplemented with 9 articles that had been 
identified in our prior systematic review (covering the lit-
erature from inception to 2018) but which also met the 
inclusion criteria [28–36], Tables 2 and 3, and Figure 1 for 
the flow chart.

Seven studies reported on incident dementia [25, 27, 
31–34, 36] (Table 2), 5 of the 7 studies reporting on inci-
dent dementia used administrative health records for case 
ascertainment, selecting out coded incident dementia 
based on the International Classification of Disease codes 
versions 9 or 10 ([27, 31, 33, 34], read codes (used in UK 
general practice) [34], and/or the Diagnostic Statistical 
Manual version 4 (DSM-IV) [31, 36]. The 3 smallest stud-
ies were research cohorts. These included (i) the Betula 
cohort from Sweden (n = 1,806) [36], which reported ad-
ditional review by old age psychiatrist, for dementia diag-
nosis, (ii) the Swedish National Study on Ageing and Care 
in Kungsholmen (SNAC-K) (n = 2,927), which used phy-
sician review [25], and (iii) the Cacciolotto et al. [32] 
study population (n = 3,647), which was drawn from the 
larger Women’s Health Initiative Memory (WHIMS) 
Study. WHIMS was a research-based cohort with repeat-
ed assessments that diagnosed dementia with a multistep 
process using the extended Mini-Mental State Examina-
tion (MMSE) for screening. Those that screened positive 
received further neuropsychological and physician as-
sessment plus imaging [32]. The studies that used health 
records were population based and reported on between 
100,000 and over 2 million individuals [27, 31, 33, 34]. 
Although age was not consistently reported, the mean 
baseline age for all dementia studies was estimated at 
around 65 years. Exposure duration ranged from 1 [34] 
to 14 years [33] with PM2.5 data collected at different time 
points from 1990 [36] to 2012 [33]. Five of the 7 studies 
reported a relationship between exposure to PM2.5 and 
increased risk of incident dementia, but methodology 
varied between studies. Exposure was based around resi-
dential location, with several studies specifying details 
such as the use of postcodes or zip codes [31, 33] taking 
account of the history as well at the present residential 
location [32], or use of grids as small as 50 × 50 m in ur-
ban areas and 3,200 × 3,200 m in rural areas [36]. Annual 
exposure measures were most common [32–34, 36], but A
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exact measures, timing, and calculation of exposure vari-
ables differed. The USA study [32] reported a 92% {haz-
ard ratio (HR) 1.92 (95% confidence interval [CI]) 
1.31:2.80} increased risk for exposure to levels above 12 
µg/m3 over 3 years, the Canadian study reported a 3% 
(HR 1.03 [1.02:1.05]) increased risk with an increment of 
4.8 µg/m3 [33], the UK study a 6% (HR 1.06 [1.01:1.13]) 
increased risk but for a 0.95 µg/m3 incremental change in 
exposure [34], and one Swedish study a 54% (HR 1.54 
[1.33:1.78]) increased risk per 0.88 µg/m3 increase [25]. 
The other studies found no increased risk including the 
Taiwanese study [31] which reported exposure measures 
of 33.6 µg/m3 and the study with the lowest concentra-
tions, the Betula study reporting a mean annual average 
PM2.5 concentration of 0.18 µg/m3 (standard deviation 
[SD] 0.17 µg/m3) [36].

The 7 studies reporting on incident cognitive decline 
all comprised research cohorts (Table 2). Two were re-
cruited from the UK [24, 30] and 5 from the USA [26, 28, 
29, 32, 35]. Studies ranged in size from 2,048 [35] to over 
20,000 [29] participants. Air pollution measures were col-
lected as early as 1988 [28] and as recently as 2010 [24, 26, 
32]. The mean age of the cohorts ranged from 56.9 (SD 
8.1) [24] to 76.3 (SD 6.6) [26] years. All reported on cog-
nitive change or incident decline defined as a fall to below 
a threshold [29] or of a certain size [32]. Some chose to 
report cognitive domains or general cognitive assessment 
and 3 used screening tools [29, 32, 35]. The relationships 
between air pollution and cognition were largely nonsig-
nificant [24, 29, 30, 35]. The exceptions were Weuve et al. 
[28] who reported a significant 2-year decrease in global 
cognitive z-score (per 10 µg/m3 increase in PM2.5) and the 
WHIMS cohort which found an 81% (HR 1.81 [1.42:2.32]) 
increase in incident cognitive decline (an 8-point decline 
in extended Mini-Mental State Exam in 2 consecutive as-
sessments) in the higher exposure group [32]. Levels of 
PM2.5 were similar across studies with mean concentra-
tions of 14.9 [30] 14.2 [28], 13.6 (Median) [29], 13.5 [26], 
9.7 [35], and 9.6 [24] µg/m3.

Assessment of Bias
Overall, the risk of bias within studies reporting on the 

relationship between PM2.5 and incident dementia, or 
cognitive decline was low to moderate (6 rated as low, 6 
as low moderate, and 1 as moderate) see online suppl. 
Table 3. Included studies reported clear aims, appropriate 
methodology, comprehensive adjustment for confound-
ers, standard methods for measurement of exposure, and 
use of health records or appropriate cognitive testing for 
outcomes. Improvements within individual studies 

would involve improving detailed assessment of expo-
sure, using more comprehensive neuropsychological 
testing and more rigorous case ascertainment, selecting 
more representative populations, and investigating attri-
tion more thoroughly. For NCDs, the reviews were large-
ly rated as moderate quality using the rigorous AMSTAR 
2 criteria [13] (6 as moderate and 2 low quality).

Across the Evidence Base
A greater risk of bias becomes evident when the studies 

are narratively synthesized and considered together as a 
body of research [37]. For the studies on dementia and 
cognitive decline, although the evidence is largely from 
older adults, the differing lengths of exposure, methods 
of modeling of exposure and outcome, and varied com-
binations of confounders and potential under or over ad-
justment in the analyses (we selected the most adjusted 
results) make the studies appear less comparable than 
when assessed individually. For example, it is not possible 
to know whether the same positive or negative relation-
ships would be shown across the studies if the same PM2.5 
concentrations and exposure times had been used. Data 
are also drawn only from a limited number of high-in-
come countries and are lacking for younger age-groups 
and longer term follow-up, particularly relevant for de-
mentia where disease processes may start 10 or 20 years 
prior to symptom onset [38]. The reviews of other NCDs 
suffer from similar issues with some evidence only avail-
able for acute and very short-term exposure and some 
only for on longer term follow-up measures. Reviews 
demonstrate more global data than the studies of demen-
tia, but most combine varied study designs and wide 
PM2.5 concentration ranges. Finally, for all review and 
original research studies, included in this systematic re-
view, PM2.5 was defined based on its ambient mass con-
centration, which is insensitive to the significant regional 
differences in its composition [39–42].

Discussion

Our aim was to systematically review the evidence re-
lating to PM2.5 and risk of dementia or cognitive decline, 
and to position this within a wider public health context. 
In addition, given that vascular disease itself is a risk fac-
tor for dementia [6, 7], we also performed a systematic 
review of the evidence for PM2.5 and other relevant NCDs, 
to contextualize these observations with other established 
diseases previously associated with PM2.5 exposures and 
sharing common underlying inflammatory pathways.
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Overall, for studies on cognition, we found that the 
evidence supporting an association between fine par-
ticulate matter exposures was strongest for dementia. 
Studies on cognitive decline were inconclusive, with 
only 2 of the 7 studies reporting an elevated risk both of 
which used general measures of cognition. Most of the 
studies on incident dementia demonstrated an in-
creased risk with higher PM2.5 concentrations. Our re-
sults are broadly in agreement with prior reviews [43–
45]. The systematic review evidence for the other NCDs 
was clearer than the evidence for cognition and demen-
tia; however, exposure times for some outcomes were 
effectively based on acute time periods, whereas others 
were over the longer term. Interestingly, the results for 
dementia outcomes were obtained despite most studies 
adjusting broadly for the presence of other cardiovas-
cular comorbidities, which may support an indepen-
dent PM2.5 dementia pathway. This potentially argues 
for a more direct linkage to Alzheimer’s disease as op-
posed to vascular dementia, but this distinction needs 
further research beyond inference drawn from epide-
miological observations.

Using the standard review methodology, we used pub-
lished data and, in order to represent the evidence base 
on NCDs, selected a review of reviews method rather than 
reviewing primary research. Despite this, we undertook a 
rigorous systematic review approach and, while we can 
conclude that the emerging evidence base confirms that 
PM2.5 is associated with increased risk of dementia and 
other NCDs, consideration of the whole picture reveals 
several limitations.

Individual studies and reviews revealed no definitive 
sources of bias on formal assessment; however, when 
considered holistically the gaps in the evidence become 
clearer. We raise several issues that need to be addressed 
before using the evidence to inform policy. These limita-
tions fall within 3 categories: (i) those that may be over-
come in the shorter term, (ii) those that require addition-
al research, and (iii) those that cannot be easily remedied 
without additional data collection. We discuss each of 
these and make recommendations below.
1. Limitations that may be overcome in the shorter 

term. These include a lack of standardization in re-
porting and in analyses, varied adjustment for con-
founders, the potential for incomplete adjustment for 
confounders, including those that may influence life-
style and health choices, a mixture of acute and longer 
term exposure estimates and a lack of enough account-
ing for attrition (particularly attrition due to other 
health conditions exacerbated by PM2.5).

 Recommendations: The adoption of an agreed stan-
dardized data collection, processing, and analysis pro-
tocol and/or a 1 or 2 stage individual participant data 
meta-analysis (IPD-MA) to facilitate similar process-
ing across studies. Examination of multiple NCD end 
points and analysis, taking account of competing end 
points and interactions is also needed, for example, 
looking at the direct and indirect pathways that may 
impact on dementia risk.

2. Limitations that require additional research: Varia-
tion in exposure attribution methods between studies, 
including an absence of detailed compositional infor-
mation, despite clearly different source profiles between 
countries, and within countries over time. Because 
PM2.5 is not a uniform chemical entity, its composition 
varies markedly between different regions [40, 41] as 
well as across time [40, 41]. While the epidemiological 
literature strongly focuses on PM2.5, it is notable that 
preliminary work and evolving research hypotheses 
around the potential causal link between air pollution 
and dementia have focused on primary combustion and 
mechanical abrasion particles [39] which represent only 
a fraction of PM2.5 mass and display marked spatial 
variation, not captured by the simple mass metric. As 
these fractions of PM2.5 are not widely measured in reg-
ulatory networks and as models for these metrics are 
relatively recent [42], their association with dementia 
incidence has not been fully explored. This may be of 
particular importance for cognitive outcomes since the 
ultrafines (particles that are <100 nm in diameter) with-
in PM2.5 may translocate across biological barriers, for 
example, via olfactory neurons to the olfactory bulb. Of-
ten NO2, for which widespread monitoring and well 
validated models are available, is used as a proxy for 
primary exhaust emissions from diesel vehicles, but the 
literature linking NO2 to dementia, or indeed to associ-
ated cardiovascular risk factors remains equivocal [2, 
14]. Furthermore, there remain significant gaps in our 
knowledge of the molecular triggers and causal path-
ways linking poor air quality to increased dementia risk.

 Recommendations: We need a better understanding of 
how PM2.5 composition has varied over time and pres-
ently varies between different global regions, to fully in-
terrogate and integrate studies drawn from different pe-
riods and locations. A better understanding of these is-
sues will help inform causal inference and potentially 
improve our understanding of the drivers for some of 
the heterogeneity observed in the current evidence base.

 In addition, the extent to which PM2.5 and its constitu-
ents interact with copollutant gases and volatile organic 
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species in the atmosphere, either additively or synergis-
tically, to impact on the risk of one or more NCDs and 
pre-NCD states need to be clarified. This is particularly 
important where one NCD may impact on the risk of 
another, an area where evidence is severely lacking, such 
as for the relationship between cardiovascular disease 
and dementia [25]. Alongside this, we need a greater 
background understanding of the shape of the relation-
ship between PM2.5 and NCD outcomes and the role of 
other risk factors. For example, is the relationship linear 
or is there a point at which it has less of an impact (as 
implied by the recent Grande et al. [25] study)?

 Furthermore, how does the background risk of the 
population, the life-course exposure, and population 
risk factor habits play a part? Relevant to this is a need 
to better assess personal exposure, to collect data from 
wider geographical and cultural areas, and to look by 
population subgroups where risk levels may vary. For 
example, women may be exposed to increased risk 
where they are the ones predominantly exposed to 
cooking on woodstoves, or men where they spend 
more time on busy streets outside the home.

3. Limitations that cannot be easily remedied without 
new data collection: There is bias inherent in the use 
of administrative health record data, a lack of sophis-
ticated cognitive testing and an absence of long-term 
follow-up.

 Recommendations: An IPD-MA may help in resolv-
ing these limitations with the use of z-score change for 
cognition, but inevitably new studies are needed.
Overall, we can conclude it is likely that greater expo-

sure to PM2.5 increases the risk of dementia, and that there 
is some evidence that this effect is independent of other 
cardiovascular comorbidities. It is also notable that the 
magnitude of the relationship between incident dementia 
and PM2.5 after adjustment for comorbidities is of a similar 
magnitude to that seen for cardiovascular disease. This 
would imply that the total health impact of ambient PM2.5 
may have been significantly underestimated. Understand-
ing the potential associations with dementia is therefore 
critical and whilst the evidence base is growing and 
strengthening, before we can take the next steps and calcu-
late population attributable risk, estimate cost implications 
and model the effects of risk reduction, we need a more 
sophisticated analysis of the current evidence and, ideally, 
new data collection. Air pollution is pervasive and global. 
It holds numerous inter-related health implications. Using 
a systematic review process to integrate what is already in 
the literature has allowed us to synthesize findings across 
the breadth of evidence necessary to evaluate such a global 

health phenomena and has allowed important common-
alities across these fields to emerge. To develop our under-
standing of the relationship between air pollution and de-
mentia, we must now look holistically beyond dementia.
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