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Abstract

This systematic review aimed to estimate prevalence and incidence of chronic lower
respiratory diseases, including chronic obstructive pulmonary disease (COPD), airway obstruction,
chronic bronchitis, and asthma among agricultural workers. The objective was to estimate the
prevalence and incidence of these chronic lower respiratory diseases in farmers. The study conducted
a comprehensive literature search from electronic databases including Thai Journals Online (ThaiJO),
PubMed, CINAHL, SCOPUS and CENTRAL. Included studies were analyzed using meta-analysis
with a random-effects model. The risk of bias was assessed using the JBI Critical Appraisal Checklist
for Studies Reporting Prevalence Data. Out of 135 studies that met the inclusion criteria, 125 studies
were included in the meta-analysis with a total sample size of 825,713 farmers. The overall
prevalence of chronic lower respiratory diseases was as follows: COPD 7% (95% CI: 5-11%),
airway obstruction 16% (95% CI: 12-22%), chronic bronchitis 8% (95% CI: 7-10%), and asthma
7% (95% CI: 6-8%). The overall incidence was 14% (95% CI: 9-20%) for COPD and 3% (95%
CI: 1-9%) for asthma. The risk of bias assessment of the included studies generally indicated a low
risk of bias. Additionally, most of the included studies were conducted in high-income countries
(108 studies (80%))
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malsznauarinuasdunedan® sasilull w.a. 2562 wumadeFiesasgihelsamadu
melaEasanns 4 Huaumlan Toe 1 lu 3 FTomgnnmadsznauantin® dusugisznau
adnmimaineastaidundudsdamaiuihedalsassuumadumelaseSilasfimsdnmly
Ussinapaaiasidadilal w.a. 2563 wuhlsateaganuisass lsnvaanansniauides uaslsniia
Hummazesmsideiiondnlugusunuasnssuilasnnardninuasnsdasfimsdudady,
snsdunaduaraiiundd, aty, M5y wazelsade q® luduwaunvasnsreslaiadiwuth
srazIMIMawasiisiuienuduiusdemsiomsssuumadumelafanngu®
wananiidawuihmafunvasnsfidesdaluanizawinimouluvhfusnanauas
wuwmiw&ﬂﬁmmué’uﬁ'uﬁdamiﬂaﬂéfm‘[sﬂﬂamqu?m%a%'qLLaz‘[iﬂwaaﬂauﬁ'ﬂLauéa%ﬁ 0
dudenduinsasnsfiaaslaunludiuasiaussamwlasiiaasfianuduiusiumanhayt

msnumnssunssneiuliussuuiichuanwuih msdsznauadninuasnssulasams
inuasnafiaesle @esans desdaiin uaswnsigniisfemauimdasdarnugnaasmsiiams
aanuuaivaanaNuarlsavaanaudnisuiEass®? adulsfou msdnmilhiamsanuynuas
matialsatanganuiiads Mmiganuzavaanan waslsavaanaudniauiEnse §itaTedianu
Ussaediasimsinuiinduiedugidmsoiuazlsaiiadlasnniulsaifionuisiady
msUsznaumBninuasnssuaudaiy numunsmAdsiifadasiuanugnaasmaialse
Uanganuizass msganuuaaanan warlsavaanandniauiasuiudalviiiudagiu
19AUaLITNTANY
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ToalaldmmuaiuiiGuduwssdumaeiud 17 finaw 2566 luhidamsn fdinagnslumsdum
LU "agricultural’[MeSH Terms] OR “agricultur*”[Title/Abstract] OR agricultural workers
diseases’[MeSH Terms] OR “bronchial diseases’[MeSH Terms] OR “lung diseases,
obstructive’[MeSH Terms] OR “pulmonary disease, chronic obstructive’[MeSH Terms] OR” case
control studies”[MeSH Terms] OR “cohort studies”[MeSH Terms] OR “cross sectional studies”[MeSH
Terms] OR “surveys and questionnaires”’[MeSH Terms]
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ABmsAn nnumsiialse wezlsennasianssumamMsineas waaeuuiinlulusunsa Microsoft
Excel™® uazuseiiuanuaud ealaalsuwuuuseidiv IBI Critical Appraisal Checklist for Studies Reporting
Prevalence Data 2@\ The Joanna Briggs Institute 201 7% Usznauaie 9 dafmu ﬁﬁﬁ 1) Was the sample
frame appropriate to address the target population? 2 ) Were study participants sampled in an
appropriate way? 3 ) Was the sample size adequate? 4 ) Were the study subjects and the setting
described in detail? 5) Was the data analysis conducted with sufficient coverage of the identified
sample? 6) Were valid methods used for the identification of the condition? 7) Was the condition
measured in a standard, reliable way for all participants? 8) Was there appropriate statistical analysis?
ez 9) Was the response rate adequate, and if not, was the low response rate managed appropriately ?

Toednaisadiuuuadlu Low risk High risk w9s Unclear/Not Applicable
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ANALONANTINIHEMIAN (I = 99.19% Wa p — value 789 Cochrane’s Q < 0.01) WaztiipyNM3
Ansiusnmuemannuazgiamsainrhenuuane wssinnemATsfinenuemnn (1° = 98.8%
Waz p — value 284 Cochrane’s Q < 0.01) LLa:L?iuLﬁmﬁ'uswmmﬁ%’ﬂﬁsﬂmmqﬁ’am‘mi (I’ = 99.6% Waz p
- value 989 Cochrane’s Q < 0.01) S lgmsinnsianuanusnuaza tidmsniuaudaslsn (il
uamsitaszianugnadlsalanganiizass
fnsnAdeiiheuaanugnesilsalanganuizas Adadanidgnisdnm
IUIU 21 18U (2,454 AN) WASWUANINUANGINTENINKNANTANY (I° = 99% Uz
p — value 289 Cochrane’s Q < 0.01) 39¥IMIILANHUENMINUsTLANYBILNYATNIINT U
7 Uszian 1aun ussnumamainees inwasnsiaeslawaslauy tnwasnsidssdailninuasns
il inwasnsugniniis inwasnsginzdanluidaunszan wasinsasnadmdadsduuy
INENAFUUUIMNUTLLANYDINHATATTN Tmﬂwuiﬂﬁmmqnimﬂaﬂqmﬁy'uéa%'qmﬂswmu'ﬁ'ﬂ
Manuauhiuiasas 7 (95% Cl aaudfasay 5 Sedoras 11) FUsENUNIMSINEATTANIEN
saslantanganuizadunniigauhiudases 14 (95% CI dauddosas 7 fefasas 27) Tudiuwas
NemAdshnu 2 nenuasssanineasnsiaesdainwuasanudegeliiiisdidgme
d06 (I’ = 0% Waz p — value Y99 Cochrane’s Q = 0.66) (mwﬁ 2)
125



o o o = v o <
nsanslsauazdegumuaininnuilasiumuaulsai 3 Janiauasasse Journal of Disease and Health Risk DPC.3

oyl |
U 19 atiun 1 ¥nAN-LNEIEU 2568 Volume 19 No.1 January—April 2025

HANFILATIZHANNTNYBINTAANUYBIVADABN
fssnuidsihiauaanugnaaimsganuaasvasaay idaidandhgmsdnm
PUIU 18 89U (1,121 AN) UBETWUANNUANANITEUINHAMSANE (I° = 96% Uaz p — value
289 Cochrane’s Q <0.01) FhMsasiuanmuszinnzaunsasnssudu 5 Uszan laun
insaanaaesdailn iuesnsmll ussnumemanyes insasnslgniyiy wasineasnsiaedda
wazlauy Teswuhiianugnmsganuuaavaseannnemisenauaiuiesas 16 (95%CI
Gauddoray 12 fe¥anar 22) FUNNUNIMINBATEANIYNIIINIYANUIDINARANINTR
whiudazay 23 (95%CI naudiozay 14 B93589z 36) (MWF 3)
uamsIenzianagnualsavaanansnauizass
fnsmiadeiihaueenugnuaslsavaanaudnuisesiidadandngmsdnm
U 49 BN (21,134 AU) UBSWUANNUANANTENINKANTANY) (I° = 99% uag p -
value 284 Cochrane’s Q <0.01) M FAaNzriuenmuUszanzansasnssuiu 8 Ussan
T&un inuasnamly inwasnaideddauaslauy inuasnaidesgns inwasnsugniais wsanums
MR (nEaInsLasdaitn insasnanaunadsdafuazlgniis wazinuasnsdesdat Tos
wuhiianagnlsavaanaudnisuitaimnnenisenainuanhiudenss 8 (95% CI dauddon
oy 7 Bedenaz 10) FunsasnaidesgnsfienugnuaslsanaanandniauiEaianniigarhiuias
av 18 (95%CI aauddasay 15 fefasar 22) laafnenuitediunu 3 NenuwumMmezanual
pehelifivedAmeddd (I°= 14% waz p — value 284 Cochrane’s Q = 0.31) (i 1)
HanTIANRANNENTaclIakin
fsmAdeimbauaanugnaailsaiin idgadandgnsdnmaiuiu 100
F7897U (23,062 AW) WUANINUANANITENINWANITANYY (I° = 99% Wag p — value 283
Cochrane’s Q < 0.01) I NARanaNUszANEaInEaInIINTY 10 Ussian laun
inwasnadeslauazlaun tnuasnamly ussnumemanees nsasnslansuyis 1nbasns
fnzignludaunszan inuasnaidesdailn nuaInsLEegns INBATNINENTLAETA Tuazgn
iy inuAINIEBILNELAzILNE wasnuasnaiesde] Taanuhianugnlsafiannnenuide
mvahiudasa: 7 (95%CI aaunioeas 6 Bvdoear 8) ‘?}Qm‘lﬂﬁliﬂ‘ngﬂﬁLLW$LL33LLﬂ3ﬁﬂ’NN?§ﬂ
waﬂmﬁmumﬁqmﬁwﬁ’u%aaaz 18 (95%CI Gaud3asas 12 89 Sazas 26) lasilsenuivy
U 2 FENuUNUANITANNAINeE Nl TTEd ANeddd (I° = 63% waz p — value 289
Cochrane’s Q = 0.10) (GH‘SN‘?; 2)
uamsItenzigiAmsaiailsalanaanuizass
fnesnuidsithiausgiansaiaslsalanganuizads idaidanidhgmadnm
U 2 IBOU (70 AU) WUANNUANANTENTNNANM AN (I° = 69% Uz p — value 283
Cochrane’s Q = 0.07) 39MIIaNziuanauUssianvaunsasnssuilu 2 Ussian laud
insasnamll wazinsasnsgnstyiiy Tmﬂwuiwﬁqﬂ’amsm"[sﬂﬂamqm%ut’%a%’qmnsmmu%’ﬂ
mvNavhiuSseae 14 (95%CI Gauadasas o Bedauas 20) *i’%qLﬂwsﬂsﬁ"ﬂﬂﬁqﬂ'ﬁm%ﬁwaﬂm
1Jamqmﬁv’uL'%a%'qmnﬁqmvhﬁu%aﬂaz 16 (95%CI pauadonas 12 Se¥azay 21) (MWH 4)
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HaneNsatnsaiualaia
Nnsamiemhausgiamsnizadlsniia Naadanhgnsdnmuu 4 Nenu
(1,335 AU) WUANNUANGWNIZWINNIMIANE) (12 = 97% WHE p — value Y4 Cochrane’s Q
= o a P o ¥ A o o
<0.01) J¥hMsIeziuanmulsennvaansasnssiillu 3 Usean lown theasnsiaesdn’d
insasnsgnzUgnluFaunszan wastneasnsmll Taswunhigidnsallseidennnenuise
gj | L Vv g; (4 = Y d! k4 A =
MUNALNNUSaEas 3 (95%Cl aaudsaga: 1 I3agas 9) FunvasnsgmzUgnluGaunszani
guiansalzaslsaiiamnnigaunnuiasas 8 (95%CI Muaiagas 5 t93a8az 13) (MWN 5)

Tudrnasnesnuidsninausatdnisaizaslsavasnandniautsasananidanidng

U

]
v o o Ua

M3AnE Y 1 ey (452 aw) wazlifinenuitemhiausgiansalzensganuaess
vaananfiaadanitngmsdnm luasall

KNI HUAINDUD 89U BITNBIIUINY
mﬂmsﬂszuﬁummLautﬁﬂﬂuswmuﬁﬂﬁgﬂﬁ'mLﬁngmsﬁnm U 135
189U uUUsziiY IBI Critical Appraisal Checklist for Studies Reporting Prevalence
Data 299 The Joanna Briggs Institute wudn Tagdulnajseaudseiianudsssainms
Uszfiuanuaudssdmiulssaduiiiinunsmideignisaiiuvanuewdasgede
2UNAHIBENNMNZFNNTB L U 9 18UI (589 6.6) warNUNRIBNUIY

U 61 Ny (3oas 45.2)

Study or
Subgroup Events Total Weight IV, Random, 95% CI IV, Random, 95% CI

type = Agricultural Workers

Pagan-Santana (2021) 556 2087 51% 027[025;029] =
Kitjakrancharoensin (2020) 30 546 49% 0.05[0.04, 0.08] .

Weissenburger-Moser (2017) 271 681 51%  0.40(0.36;0.44] —|-
Chakraborty (2009) 68 376 50% 018[014;022] .

Lamprecht (2007) 15 288 48% 005[0.03;0.08] : 3

Hnizdo (2002) 60 598 50% 010[0.08;0.13] -

Total (95% CI) 1000 4576 29.9% 0.14[0.07; 0.27] —eEE—

Heterogeneity Tau’ =0 9877, Chi° = 286 14, df=5(P <001), P =98%

type = Dairy/cattle farmers

Soumagne (2020) 147 2323 51% 006[0.05;007] =

Jan (2020) 16 1203 48% 001[001,002] B
Stoleski (2019) 7 83 45% 008[0.03,0.17] ——
Jouneau (2019) 16 1203 48% 001[001,002] B
Stoleski (2017b) 7 83 45% 008[003,017] ——
Jouneau (2012) 7 147 45% 005[002,010] M-
Total (95% CI) 200 5042 28.2% 0.04[0.02; 0.08] <@
Heterogeneity: Tau® = 0 7370; Chi® = 71 18, df = 5 (P < 0.01), > = 93%

type = Poultry farmers

Han (2020) 3 44 39% 007[001,019] —W—
Zuskin (1995) 13 250 48% 005[003;009] i
Total (95% CI) 16 294 87% 0.05[0.03; 0.09] >

Heterogeneity Tau® = 0, Chi* =019, df = 1 (P = 066); I° = 0%

type = Farmers

Aquart-Stewart (2018) 1 41  46% 027[014,043] ——
Guillien (2016) 194 3787 51% 0.05[0.04;0.06] -]

Cushen (2016) 4 372 42% 001[0.00,003 W

Cha (2012) 58 2882 50% 002[0.02,003 &

Total (95% CI) 267 7082 18.9% 0.04[0.01;0.17]  ~<Nm——

Heterogeneity. Tau® = 2 1541, Chi’ = 84 48, df = 3 (P < 0 01), I’ = 96%

type = Crop/grain farmers

Stoleski (2017a) 6 87 44% 0.07[0.03;0.14] ——

type = Greenhouse farmers
Liu (2015) 947 5420 51% 0.17[0.16;0.19] H =]

type = Livestock farmers

Monso (2004) 18 105 48% 017([0.10;026] ——
Total (95% ClI) 2454 22606 100.0%  0.07 [0.05; 0.11] -
2_ SR & 22 3
Heterogeneity: Tau™ = 1 1983, Chi® = 1522 89,df =20 (P <0.01),I"=99%
Test for subgroup differences: Chi? = 5363, df = 6 (P < 0.01) 01 02 03 04
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Study or
Subgroup Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
type = Poultry farmers
Ogunleye (2022) 3 30 35% 010[002,027) —@——
type = Farmers
Lee (2022) 124 814 61% 015[013;018] L N
Babaoglu (2022) 65 380 60% 017[0.13,021] ——-
Moghtaderi (2017) 17 103  55% 017[0.10,0.25] ——
Cushen (2016) 44 372 60% 012[009;0.16] -
Lambert (2005) 23 95 56% 024[0.16;034] ——
Total (95% CI) 273 1764 29.2%  0.16 [0.13; 0.20] -
Heterogeneity: Tau® = 0.0468; Chi” = 10, df = 4 (P = 0.04); I = 60%
type = Agricultural Workers
Kitjakrancharoensin (2020) 46 546 60% 008[006,0.11] E 3
Woldeamanuel (2020) 45 288 59% 016[0.12;0.20] ——
LeVan (2018) 250 625 62% 0.40[0.36,0.44] i ——
LeVan (2017) 230 584 62% 0.39[0.35;0.43] ——
Chakraborty (2009) 64 376 60% 017[0.13,021] ——
Lamprecht (2007) 87 288 61% 0.30[0.25,0.36] ——
Total (95% CI) 722 2707 36.4%  0.23 [0.14; 0.36] ~— e ————
Heterogeneity: Tau® = 0.6120; Chi® = 208 47, df = 5 (P < 0.01); I = 98%
type = Crop/grain farmers
Stoleski (2017a) 7 87 47% 008[003;016] —W—
type = Dairy/cattle farmers
Stoleski (2017b) 8 83 49% 010[0.04;018] ——
Jouneau (2015) 77 277 60% 0.28[0.23;0.33] ——
Stoleski (2015) 8 52 48% 0.15[0.07;0.28] —a—
Jouneau (2012) 14 147 54% 010[0.05;0.15] ——
Mounchetrou (2012) 9 219 50% 004[002;008
Total (95% CI) 116 778 26.1% 0.12[0.06; 0.22] ~ei——
Heterogeneity: Tau® = 0.6126; Chi’ = 51.41, df = 4 (P < 0.01), * = 92%
Total (95% CI) 1121 5366 100.0%  0.16 [0.12; 0.21] ~—

— & & 1

Heterogeneity Tau® = 0.4789, Chi® = 396 90, df = 17 (P < 0.01), I* = 96%
Test for subgroup differences. Chi’=735df =4 (P=012)

01 02 03 04

2NN 3 ﬂ’]’]ll"l!ﬂ"llﬂﬁﬂ’]’ii}lﬂﬁ’uﬂﬂﬂﬂaaﬂa&l“ﬁ’]uuﬂ@l’]&lﬂiﬁﬂﬂLﬂH(ﬂ‘jﬂiiN

#3517 1 ANNYNLIANABAANTNEUEDIITUUNMNNUTLNNNBATNTTH

Number of . .
Subgroup Event Total I Weight Prevalence (95 %CI)
Study

Farmers 12 16,699 923,552 100% 25.8% 0.05 (0.04,0.08)
Dairy/cattle 11 1,345 13,153 95% 22.7% 0.09 (0.07,0.13)
farmers
Pig/swine 3 111 612 14% 6.3% 0.18 (0.15,0.22)
farmers
Crop/grain 4 106 1,098 72% 7.9% 0.09 (0.06,0.13)
farmers
Agricultural 3 240 1,791 98% 6.4% 0.12 (0.03,0.34)
Workers
Poultry 5 38 723 65% 7.4% 0.05 (0.03,0.09)
farmers
Mixed groups 7 2,259 41,656 99% 15% 0.07 (0.05,0.11)
of farmers
Livestock 4 336 3,188 97% 8.5% 0.16 (0.07,0.35)
farmers

Total 49 21,134 285,773 99% 100% 0.08 (0.07,0.10)
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Number of .
Subgroup Event Total I Weight Prevalence (95 %CI)
Study
Dairy /cattle
17 940 17,067 93% 16.9% 0.06 (0.05,0.08)
farmers
Farmers 28 15,042 232,699 99% 29.5% 0.06 (0.05,0.08)
Agricultural
11 2,122 27,200 99% 10.9% 0.09 (0.05,0.15)
Workers
Crop/grain
10 312 6,447 91% 9.9% 0.08 (0.06,0.10)
farmers
Greenhouse
4 1,091 5,849 80% 3.6% 0.13 (0.08,0.21)
farmers
Poultry
7 66 781 72% 5.2% 0.08 (0.05,0.13)
farmers
Pig/swine
5 87 897 69% 4.6% 0.09 (0.06,0.13)
farmers
Mixed groups
11 1,841 40,187 99% 11.9% 0.07 (0.04,0.11)
of farmers
Sheep/goat
2 86 452 63% 2.1% 0.18 (0.12,0.26)
farmers
Livestock
5 1,475 34,448 96% 5.3% 0.04 (0.03,0.05)
farmers
Total 100 23,062 367,027 99% 100.00% 0.07 (0.06,0.08)
Study or
Subgroup Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
type = Farmers :
Silver (2021) 48 293 553% 016[0.12;0.21] e
type = Crop/grain farmers
Seo (2008) 22 206 447% 011[0.07,0.16] =
Total (95% CI) 70 499 100.0% 0.14[0.09; 0.20] e ————
Heterogeneity: Tau? = 0.0840; Chi? =322, df=1 (P=0.07),°=69% ' ' T T T T 1
Test for subgroup differences: Chi® = 3.22, df = 1 (P = 0.07) 008010120.140.160.18 0.2
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Study or
Subgroup Events Total Weight IV, Random, 95% CI IV, Random, 95% ClI

type = Livestock farmers

Sabino (2012) 7 80 234% 009[004;017]
Karjalainen (2000b) 156 14198 258% 001[0.01,001]
Total (95% CI) 163 14278 49.2%  0.03 [0.00; 0.21]
Heterogeneity: Tau® = 2 2414; Chi’ = 28 5, df =1 (P < 0.01); I = 96%

type = Greenhouse farmers
Patiwael (2010) 19 231 249% 0.08[0.05;013]

+ ﬁ

type = Farmers
Karjalainen (2000a) 1153 112083 259% 001[0.01;001] [

Total (95% CI) 1335 126592 100.0%  0.03 [0.01; 0.09]  ~~iEBES==——
: _ > & g R R —

Heterogeneity: Tau” = 1.4919; Chi” = 110.24, df = 3 (P < 0.01); F = 97%

Test for subgroup differences Chi’=8071,df=2 (P<001) 005 01 015 02

Mui 5 guamsailsafiaduunmatssnninensnssu

1. Was the sample frame appropriate to address the target population? _]

2. Were study participants sampled in an appropriate way? _-

3.Was the sample size adequate? _:-

4. \Were the study subjects and the sefting described in detail? _

5.Was the data analysis conducted with sufficient coverage of the identified sample? _:l

6. Were valid methods used for the identification of the condition? _]

7.\Vas the condition measured in a standard, reliable way for all participants? _:l

8. Was there appropriate statistical analysis? —

9.\Was the response rate adequate, and if not, was the low response rate managed appropriately? _:.
=D% 25=% SD=% TE‘% 100%=

| .Lowr\skofb\as DUncIearr\skofb\as .High rigk of bias |
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