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Introduction

« Despite the growing literature on animal feeding operations including CAFOs, research on disproportionate exposure and the associated health
burden is relatively limited and shows inconclusive findings.

« We systematically reviewed previous literature on AFOs/CAFQOs, focusing on exposure assessment, associated health outcomes, and variables
related to environmental justice and potentially vulnerable or susceptible populations.

Materials and Methods

Systematic search « Health outcomes or symptoms including physical, mental, and social
| _ well-being

* MEDLINE/PubMed, Web of Science databases for population-based - Information related to environmental justice and potentially vulnerable

studies of exposure to AFO/CAFO through 14 March 2023 or susceptible populations: in relation to exposure and/or health
- Citation screening associations, related variables, main findings
Selection criteria for eligible studies Statistical analysis
« Consider exposure to AFO/CAFO and investigate exposure for human » Qualitatively summarized the findings

populations  Provided detailed information for each study and summarized findings
* Be pe_er-reylewed_ using frequency and proportion of articles by study characteristics
* Be written in English based on several criteria (e.g., study information, AFO/CAFO

_ characteristics and exposure assessment, and EJ and potentially at-

Data extraction risk popu|ations)
« Study information: location, population, period, type, design, statistical

methods, adjusted variables, main findings
 AFO/CAFQO characteristics: animal type, data source, measure of

exposure, exposure assessment

Records identified through o
- database searching “ti'
© (n = 10,963) o -
+ - PubMed: 3,339 e 5 > . "
© ., _ _ RSN, Y D e RS - .
9‘;’ - Web of Science: 7,624 ; : ¢ e ,k - - : as
— i T =t v -/ : ' -
8 Duplicates removed before screening 78N . - ; :
= " (n=2,150) . o g e PRI . i
] Records ;creened Exclusion b ' o3 _. i mms?;qmugﬂﬁand
R y study title and abstract multi-state studies  Multi-state stud 1
(n = 8,813) v Screening Number of studies 5 : . "E-h.:'-'u' " .ai 2”:; i
(n=8,713) : d S | I 2 m Goldstein et al, 2016 M
- Not written in English: 94 E o S o e E + Booth etal, 2017 ;\,‘
- Review, commentary, etc.: 558 — 5 B o — A s LI B o e o
- Not a population-based study: 3,236 — : = N — . - s 0 250500 1,000 Kilometers
- - No exposure of interest: 4,187 O Te00 s b0 Kiometers
= - Examine CAFQO exposure but not for
'q«EJ human populations: 638 Figure 3. Spatial distribution map of published AFO/CAFO studies (A) in the world and (B) across US states
Q
S : — The most represented country was the United States (46 studies), followed by the Netherlands (18
Full-text articles screened | _| Records excluded (n = 36) tudi
(n=100) | - Non-research article including review, Stu |eS).
workshop report, commentary, etc.: 8 — Among the 46 studies conducted in the US, the most investigated state was North Carolina (15 studies),
- Not a population-based study: 11 .
- No exposure of interest: 11 fO||Owed by |Owa (8 StUd|eS).
- Examine CAFQO exposure but not for
- human populations: 6
— /
o - Bt : Additional records identified through Criterion Number of Criterion Number of studies . . . .
ko Efﬂ&:&lgfdsgnd;: I [ e hoeceanil= ) Studies | [Exposure — — We found differences in findings across
= (after ng[; screening Rt e toms T 76 i 2 studies, populations, the metrics used for
< L or lung function Odor 6
e Immune-medi:ted dlijsealses 8 Presence/proximity of 37 AFO/CAFO exposure assessment’ and
Infections 20 facility/specific farm animals variables related to EJ and Vu|nerabi|ity_
. . . . . . Mortality 5 within boundaries (e.g.,
Figure 1. Flow diagram of literature selection process for systematic review Birth outcomes 2 county), buffer
N : Cancer 5 Density within boundaries, 34 . .
— After initial screening of 10,963 papers, Gastrontstnalsymptoms |3 B — Of the 54 studies that examined health
. . g . . . Neurological symptoms 5 Other 7 . t . t d / t
we identified 76 eligible studies. Mental health, quality of ife 6 assoclations, respiratory diseases/symptoms
iy doames T were the most commonly considered outcome
Endocrine disease 3 i I i i
S T (26 studies), followed by infections (20 studies).
= . . Cardiovascular disease 3
El/Vulnerability in relation to [ _ > — = Bone disease 2 :
Others 3 — The most commonly used metric for
Examined Environmental Justice Number of studies AFO/CAFO exposure assessment was the
EJ and vulnerability in relation to | EJ and vulnerability in relation to . . T
exposUTe - oalth assosiation presence of or proximity to facilities or
Study Type Race / ethnicity 13 5 animails.
Low SES 14 4
Immigrant, foreign born status 2 -
R Urban/rural, lation densit 4 3 . . .
Pubtication vear [N R 3 : — The most investigated variables related to
Sex - 5 [} (PR L] L
| e 1 1 disparities were race/ethnicity and SES.
0 10 220 30 4 S0 60 70 8 90 100 (%)
Study Location Publication Year Examined Environmental Justice/Vulnerability
WS | <2005 Yes . . . :
NON-US = 2006-2010 No — Most studies were conducted in the United States (US) (60.5%), published between 2016 and 2020 (43.4%),
— Eiicers R R TR i RS and examined associations between exposure and health outcomes (71.1%).
el Type | 22021 = Exposure — Among the 76 studies, 20 studies investigated issues of vulnerable populations and environmental justice.
Exposure only Health Association . . .
Exposure and Health Association Both — Of these 20 studies, 13 evaluated exposure disparity.
Figure 2. Summary of study characteristics

Conclusions

* \We observed suggestive evidence that disparities exist with some subpopulations having higher exposure and/or health response in relation to
AFO/CAFQO exposure, although results varied across studies.

* The findings from this review provide valuable knowledge on AFOs/CAFOs exposure assessment, health outcomes and symptoms associated
with AFO/CAFO exposure, and environmental justice and vulnerability, and highlight needed areas of future research.
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