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A recent paper on the bias of farming studies missed the healthy worker effect although

this is being the most likely explanation.

So let’s have a more detailed look at farm parents. It can be drilled down to the question if
parents are also “protected” or it is more likely that some affected parents just moved
away.

Here are 13 studies that included information about farm parents.
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Table 1. Characteristics of the study population according to farming as parental occupation

Parental occupation

Total study
population Farming Nomn-Farming
N=1620 N=307 N=1313 P value
(n,%) (n,%) (n%) (o test)
Sex
Boys B44/52.1 161752 .4 683/52.0 (ES
Girls TI6/47.9 146/47 6 63RO
Age group
67 555/34.3 1DR/35.3 4477340
9-12 481/29.7 83271 398/30.3 ns.
13-15 583/36.0 115/37.6 468/35.6
{Missing: 1)
Parental education
Low 135783 66215 6953
Medium 952/588 201/655 T51/572 <0001
High 469/29.0 3¥107 436/332
(Missing: 64)
Number of siblings
None 9760 w219 BR/6.T
1 677041 B 55/17.9 62247 4
2 508/31.4 94/30.6 414/31.5 <0001
34 2871159 108/35.2 14%/11.3
(Missing: 81)
Mother smoking 375/23.2 55/18.0 12W24 4 0als
(Missing: 12)
Father smoking 473/292 BR/2B.7 185/293 ns.
(Missing: 12)
Furred pers 10417643 268/87 .3 713589 0.0l
Perx in bedroom 4307265 S6/18.2 374/285 0.
Indoar huidiny 333218 B7/28.3 2667203 0.02
Heating
Central 1284/79.3 2064671 1078/82.1
Single space gas'oil 3019 620 24118
Electric 3824 23 31124 <0001
Woodicoal 187/11.5 TS 115/8.8
Beaioa. B3
Family history af asthma 265/16.4 3824 227173 005
(Missing: 27)
Fariily history af hay fever 425/26.2 I2T7 ARG/294 0.0l
Family history of eczema 415/25.6 65/21.2 3500267 0.03

Braun-Fahrlander 1999
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Tahle 3. Differences in living conditions
between children of farming and non-
farming parents

Non-farming Farming
(N = Bdnb) (W=1181}
Characteristic e (m) %o (nIN)

] Family history of atopic diseased 46,0 (3897/8466) 3sav d1snisn |
Loy 43.2 (3408STRRG) 55.5%+* (504/1089)
Medium 36,6 (2BBT/TEEG) 34.5 (376/1089)
High 20,2 (1591/TEBG) 10L0F** [ 100 1089)
Number of older siblings
Mone 45.6 (IBOMVEIZG) ITA%** [43RM1170)
Cine 33,5 (3202/8326) 34.0%* (3%1170)
Two or more 15.9 (1324/8326) 28.5%** (333/1170)
Wood and coal as energy source

for heating and cooking 12.4 (698/5631) T5.6%** (541/716)
Indoor dampness 1.0 (538/837T) B.7* (102/1173)
Antibiotic treafment in the firsi 3 vears
= 2 times 63.2 (S127/8108) 67.2** (T51/1118)
3-5 umes 26.3 (2129/8108) 24.5 (274/1118)
= 6 times 10.5 (ES2/B108) 2.3% (93/1118)
Homeopathic treatment for fever 7.0 (583/8343) 5.0+ (5871163

Consuniphion of whole milk
< oncefweek

1-2xtweek

= Iweck

328 (2563/TEL6)
13.5 (1055781 6)
53.7 (4198/TEL6)

16.7*+* (1B9/1132)
12.1 (13771132}
71.2*** (8061 132)

Ehrenstein 2000

Table 1. fferences between urban and rural children, sccording to current place of residence

Urhan Rural P-value
n 550 438 -
Male - n (%) 256 (45.83%) 200 (45.7%) 0966
Age — median (range) 13 (11=1% 13 (11=-17) 0025
Urban {aged < 5 yrs) 509 (91.4%) 30 (6.9 ) = (001
Mother's age — median (range) 24 (14-43) 24 (14-45) 0.541
g = i 1 20 (15611 32 (18551 = [L001
Parental allergy 151 (27.3%) 112 (26.1%) (68T
El & yeals 0 UEIvErsiy X193 TI0-18] = U
schooling - median (range)
Siblings — n (%) 1 350 (62.6%) 142 (32.4%) < [L001
2 153 (27.4%) 145 (33.1%:)
I+ 36 (10.0%) 151 (34.5%)
High levels of crowding 187 (34.6%) 170 (40.5%) 0.063
(> = 1 peoplefroom)
Farming parents Full-time - r {%) I8 (3.2%) 254 (58.7%) = (L0011
{aged <5 yrs) Pani-time - n (%) 1RO (32.3%) 125 (28.9%)
Farm animal contact Mever 299 (54.1%) 132 (30.6%) = (L001
(aped <5 yrs) Sometimes 170 (30.7%) L9 (27.6%:)
Daily/ > 1 per week B4 (15.2%) 181 (41.9%)
Farm milk consumption Mever 425 (76.3%) 235 (54.5%) << (L0
{aped < 5 years) Sometimes 99 {17.8%) 119 (27.6%)
Doaily T7(17.9%) 33 (5.9%)
Skin prick test participants
n 512 418
Atopy 100 {19.6%) Al (D.6%) << 001
SPT +: house dust mite T2 (14,1%) 18 (4.3%) < 0001
SPT +: ct 16 (3.1%) 2 (0.5%) (004
EPT +: grass* 48 (9.4%) 24 (5.7%) 0.038
Parieraria 26 (5.1%) 4 (1.0%) < 0,001
Olive 29 (5.7%) 12 (2.9%) 0038
Goal 4 (0LE%) 2 [0.5%) (696
Aliernaria 1 (0.2%) 1 (0.2%) 10000
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Taile 1. Respondent charactesistics by currant fam or ranfam abode

Current faem (= 361 n (%)

Currena norlasm (0 = 196 n (%)

Paloe

Gendar
Male 43 ({45 97 (49}
Famala 52 (55) 101 [51)
Ethnicity®
Mizari 13 (14) 48 (25}
Ewrmpaan B3 (93} 173 [ET)
Muother's post-primary education
< 4 yaars 0 (21) 75 (40}
46 years 43 (45 B4 [45)
2203 e LG
I Family history of allargic disease T2 (76} 125 B3]
Family siza
01 siblings 30 @32 79 (40
2s siblings 5 (56} 119 [B0)
Infections
Miasias infection ever 19 (200 3 (16}
Whooping cough infection ever Tm 11 08l
First-yaar-of-life esposures
Cats insida or outsida 3 150 [76]
Dogs insida or outsida BT (71) 118 [B)
Reguiar contact with poultry 19 2 179
Regular cortact with pigs s 15 (4
Antibiotics in the first year 54 (57) 127 (B4
Coal or wood fires BT (32) 164 (B
Miothar smoked FERFRL BS (43}
Diet undar 2 years
Yoghurt ance or more a weak T2 (78) 1530
Pasteurized milk ance ar mare 8 day 53 (56) 138 (70
Urpastewrized milk avar (2 16 (8]
Cheese once or mang a wesk m TN 125 |63
Curent exposuras
Cats insida or outsida ¥4 (83 155 [78)
Dogs insida ar outsida EBS (89 129 [B5]
Regutar contact with pouliry 7 (28) 18 (9]
Regular cortact with pigs M5 B4
Coall or wood fires B4 (99 178 (500
Miother smokis 0 76 (38
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Wickens 2002
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TABLE I. Demographic profile of respondents to the initial questionnaire

Control subjects’ Laborers’ children's Farm children’s y? Test for heterogensity
prevalence, % [n| prevalence, % in] prevalence, % (n]  betwean farming groups

Pets inside the house

Curreatly
Any household pets T0.4 (2748) T2.6 (199) 63.2 (330) = b2
Dog 39.4 (1539 46.0 (126) 462 (241) = .02
Cat 37.2 (1451) 40.5 (111) 324 (169) = .4
First year of life
Any household pets 594 (2117 68.2 (165) 56.2 (264) P = 08
Dog 35.6 (1268) 41.7 (101) 0.8 (192) P =02
Cal 33.8 (1205) 38.8 (94) 8.5 (134) P=0
Contact with animals outside the house
Currently
Any animal contact outside the house T1.8 (2831) 89.7 (252) 968 (518} P < D01
Dog 51.1 (2007 69.0 (194) 85.4 (457) F < 001
Cal 373 (1471 S0.5 (142) 62,1 (332) P < 001
Horse or pony 17.0 (670 8.5 (BO) 35.3 (189) P < D01
Farmn animals 128 (505) 0.9 (143) 9.5 (479) P < 001
First year of life
Any animal contact outside the house SR.6 (20300 B0.9 (203) B7.9 (447) P < D01
Dog 44.3 (1535) 64.9 (163) 4.2 (373) P < D01
Cat 31.3 (1085) 44.6 (112) 49.7 (250} P < D01
Horse or pony 9.3 (323) 19.5 (49) 24.1 (121} P < D01
Farm animals 118 {408} 41.8 (105) 67.3 (339) P < D01
Frequency with which child plays in
a bam or stable
More than once per day 1.0 (3599 A6 (1m 1.7 (41) P < D01
Omnce per day L6 (6l) 5.4 (15) 111 (59)
1-6 times per week 6.5 (252) 18.0 {500 38.9 (207)
Less than once per week 33.4 (1302) 44.6 (124) 338 (180}
Mever 57.6 (2244) 284 (79 8.5 (45)
Environmental
Breasi-feeding
Ewver 68.9 (26048) 67.5 (18%) T1.T 1410) P < 001
Duration {mo)t 471 4.13 5.26% P < (5%

3 e e 1 o | ﬂ e KL 4
E Parental history of allergy §7.7 (22T 45.9 (129) 47.3 (253} P < 001
n b4 ) ) e

Umnpasteurized mdl.k consumpion

Mever 90.7 (3384) 69.6 (185) S8.2 (304) P < D0l
Less than once per woek 37137 G0 (16) 5.6 (29)

1-2 times per week 1.2 (43) 1.9 (5) 27(14)

3-6 times per week 0.8 (29) 1945 31T

Onice per day or more 3.7137) 20.7 (55) 30.3 (158)

Perkin & Strachan 2006
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Tahle 1 Distribution of baseline characteristics of the cohort study by living environment"

Characteristics Total MNon-rural Rural non-farming Rural farming P-value*®

Participants, N 13 524 (100.0¢%) 10 954 (B6.94%) 1108 (5.67%) 1461 (7.39%)

Age, year groups (%)
0=1 17.35 17,72 12.76 1648 <0.008
2-5 34.38 34,39 34.80 13.86
611 48.28 47.89 52.43 49.66

Gender (%)
Male 50.01 49.84 51.26 5110 0.69
Female 49,99 50,16 48.74 48,90

Child allergy (%)
Yes 11.31 11.24 11.44 12.03 0.57
No B8.68 BA.TS B88.56 B7.94

Child's health status (%)
Rated low 9.08 .07 8.a1 9.39 0.96
Rated high 90.92 9093 91.08 S0.61

MNo. of paediatrician visits (%)
None T4.20 T238 86.63 BE,14 <001
One or morne 2580 2762 13.37 13.86

Mo, of physician visits (%)
None 30.47 an.54 30.06 2884 0.22
One 3791 3726 4441 40.57
Two or mone 3183 32.20 25.53 25.69

Mother's age at child's birth (%)
Less than 20 years 321 3.3 3.62 268 0.55
Greater than 20 years 96.79 96.77 96.38 9732

Older sibling (%)
1 or more 44.72 45,92 38.89 34,95 <0.001
MNone 35.26 54.06 G1.11 5.4

Parental history of asthma (%)
Yes 7.50 7.58 8.54 581 0.02

T2 a1 i ¥ 1) TT.17

Single parent (%) <0001
Yies 15.22 16.36 8.52 6.3 <0.001
No B4.78 B3.64 91.48 93,10

Immigrant mother (%)
Yes 17.52 19.18 6.54 G <001
No 81.20 79.45 52,35 93.25

Either parent smokes (%)
Yes .40 34.16 36.11 3585 0.001
Mo 56.75 5644 58.44 59,13

Home needing repairs (%)
Yies 2360 2213 29.30 36.69 <0001
Mo 76,40 77.87 70.70 63.31

Geographic region (%)
Atlantic 7.66 6.99 19.87 G.21 <0.001
Qucbec 23.50 24.91 13.03 14.94
Ontario 3763 3783 39.33 3391
British Columbia 12.60 12.85 14.27 B.24
Prairies 18,61 17.42 13.52 36,60

EMI (kg/m’), mean (S0) 18.22 (0.07] 18.22 (0.04) 18.32 (0.18) 18.26 (0,16} 0.34

Socisetonomic index, =0.07 {0.01) =004 (LMY =0.18 (0.03) =0,25 (0.03) <0001
mean (S0

Crowding index 1.39 {D.01) L.28 (0.02) 1.38 {0.02) 1.43 (0.03) 0.011

[no./room), mean (SD)
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Aateremts [Farm
Al Horticulture Shaap and beal Dairy
Children n 56 1333 241 552 540
I.F"l! 11.0043.56 1.204+3.49 11444 3.50 11.14 4 356 11154343
Hedght m 1484022 1.604+0.22 15240320 1.504 021 1494022
45974+ 10.14 45.154+ 1788 4528 4 16.29 44 97+ 1861 45284+ 17.38
2074135 2.08+1.13 1.E8+089 1,984 1.05 274123
512 521 480 534 522
6532 a5.0%* e B o520
321 4.7 4B B1 44
27 0.3 0.8 00 0.4
56.4 R g aB1 552
3 Mg 56 B S0 428
a5 2030 1387 240 193
363 28.7= e T bl 2B6*" 30.3"
505 580 LT 543 57.2
483 9.1 40.B ara" 40.2%*
once a week
Moo 679 121# 428 g 4.5
Aged 0-2 yrs 131 3.4 save I rage
Aged =2 yr8 180 2a.0% B.are 230 21870
Exposure af child to farm animals in last
12 months
Pl esves sS09 £ i) 40 1.8*" 20
Liegs ihan ance a wesk Jg32 23.4% 1.9 25 18.4%=
Al lEas] phoe & wiak B0 e 10.4%* 3.3 g 2=
Al least once & day a9 36.6"" 14.5"" 41.6*" 413"
Uniboibed milk from farm currantly
Yas 31 19.0%* OB 51 41.0%*
Exposure of mother 1o farm animals
P 98 & 41.0% B3 4= 31 0 b
Lizss than ance a week 16 11.6% 04 " 14 0~ a7
Al Inast once @ weok or 156+ o6 20487 7o
At least once & day 2 1% g4 EE 410

Douwes 2008
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TABLE |. Characteristics of the study population

Parameters MNonfarming CBMCs, [n = 80} Farming CBMCs (n = 22) P value®
Matemal age (v), median (= IQR) 300 (2T0N34.5) 30.5 (24000 Jat
Matermal smoking, no. %
Mo 29 (48.3) 15 (51.4)
Yea, during pregnancy 6 (0.0} @ iy
Yes, until pregnancy LRI RS 2(9.1) A
Yes, only belore pregnancy 17 (ZR.3) 29.1)
Maternal education, no. (%)
Elementary school 15 (2500  (36.4)
High school 22 (36.T) 12 (54.5) G
Grammar school 12 (2000 0 (0
University 11 (18.3) 2.1
Maternal atople diseases, no. %
1 19 (31T S22 T A3
Asthma 3 5.0y Z{%.1) £l
| Hay fever 14 (23.3) 200.1) 21
Alopic eczema 4 6.7 | E %] 1.0
Muternal serum okl 1gE (ILfmL), medsan (% QR) 343 (12.%121.9) 282 (9762 .0) Al
WVaginal delivery, mo. (%) 52 (26.T) 17 (713} 32
Meonatal sex: male, no, (%) 32 (33.3) 10 (45.4) ]
Grestational age (wh), median (= IQHR) 40,0 {39 T54004) 40,1 (309 i
Birth weight (g), median (= IR} 3555 (303/3865) 3575 (3220V3820) 9t
Birth length (cm). median (= IQR) 52 (50V33) 52 (5V53) 6%
Siblings, no. (%)
0 30 (500 10 (45.4)
1 19 (31.7) 4 (18.2)
2 583 5027
3 4 (6.7} 3 (13.6)
i {3y 000y 24
TABLE . Sccicdemographic and farming characteristics of study participants
Monfarm families Farm families
(N = 326, 52.2% [N = 289, 47.8%] P valus
Sex of newborn child (boy vs gielh 10 (53,00 146 (49.3) a2
Gestational nge of newbom (wk), median (min-max) 4 (35-43) 40 (M-43) 5"
Birth weight of mewborn (g), medaai {min-msax) 3445 (1990-4850) 3550 (1900-5100) Ao2=
Maternal age (v), median (min-max) 310 (19-44) 3.2 (21-48) 74+
Maternal BMI (kg/m®), median (min-max) 125 (16-3T) 3.6 (18-44) < 001=
Maternal smoking during pregnancy (yesno) &0 (1840 18 (6.0 < {00
Lower parental edocatbon level (yed/no) 146 (44.T) 175 (58.5) A00Ds
Firat child of mother {yeainog 153 (46.90 0 (23.4) < (0]
Muternal history of atopic diseases (yesino) 162 (49.6) 124 (41.4) 039
Paternal history of stopic discases (yes/mo) 135 (47.5) 101 (33.7) 002
arm ik cansumplion duning pregnancy
As much as 200 mL per day 32 (9.9) 108 (36.6)
Maore than 200 ml. per day 12 (3.7} 114 (38.3) <001
if yes, unbolled milk consumption (ves/mo) 13 (80.5) 184 (83.8) 62
if yes, unskimmed milk consumption (yes'na) 4 (B2 183 (RLR) 98
Consumption of dakry products during pregrancy at beast once & week
Butter made of furm milk 5 (1.5} 40 (134 <001
Yogun made of farm milk B(2.5 3T (124) < {01
Cheese made of farm milk 18 (5.5) 55 (18.5) < (0]
Shop butter 2140 (6 4) 05 (6H6) 27
Shop yogunt 279 (B5.6) 253 (84.6) B
Active working om o farm during pregnancy {yesno) R (133 ZR]1 (BT.A) < (N1
Averape time spent in animal shed during pregrancy (hiwk), median {min-max} 0 (0-194) 11.3 (0-80.7) < 001*
.".\lu:i: gimie spent in barn during pregnancy (hiwk), median {min-max} 0= 19.4) 1.2 (D-42) < (WM =
Contact 1o any farm animal species during pregnancy (at least several times per momth)
Contact with cow fd (159.6) 266 (RR.9) < ()1
Contact with pig 14 (4.2 63 (2100 < (01
Contact with pouliry 42 (12.8) 95 (317 < (M1
Contact with sheep/goat 26 (19) 63 (2100 <]

Bratistics piven are N and % enles atherwise nobid,
EM!, Body mass index; min-suar, minimum-maximum.
*Wilcomom-tests; olherwise, x° tests
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TABLE l. Environmental and farming characteristics of pregnant
women and children in the first year of life by farming status

Farmer, MNonfarmer, Pushia
no. (%) no. (%) for
No. Percent No. Percent difference
Population at birth 530 468 603 532
Male sex 266 514 294 514 988
Center
Austria 105 47.7 115 523 389
Switzerland 107 442 135 558
France 04 463 109 537
Germany 112 441 142 559
Finland 112 523 102 47.7
Education
Low 116 21.9 86 143 <.001

Medium 234 442 253 420
' 180340 264 438

High
Matemnal history of asthma 38 7.2 61  10.1 {0R0D
Maternal history of hay fever 108 204 196 325 <.001
a arming exposure during pregnancy

Contact with stable 464 BO.6 107 189 <.001
Contact with barn 362 70.0 65 115 <.001
Contact with >2 farm animals 208 392 64 107 <.001
Contact with cats and/or dogs 430 813 233 386 <.001

Farm milk consumption 406 766 98 163 <.001
Only boiled farm milk 94 178 27 45 <.001
Any unboiled farm milk 310 58.7 70 11.6

Smoking 46 87 112 186 <.001

Child’s farming exposure during first year
of life*+

Population at vear 1 493 477 540 523

Child living on a farm 486 986 10 1.9 <.001

Regular visit to farm 487 990 77 144 <.001

Regular stay in stable 332 717 40 7.6 <001

Contact with cats and/or dogs 402 81.5 188 348 <.001

Farm milk consumption 283 578 51 9.5 <001

Only boiled farm milk 141 288 27 5.1 <.001
Any unboiled farm milk 142 29.0 24 4.5

Unboiled farm milk 78 16.0 15 28 < 001
after month 10
Unboiled farm milk 60 123 B 1.5

before month 10

Loss 2012
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Table 1 Demographic data on the study populations

Set A Set B
Nonfarm’ Farm’
n= 36 n=30 n=28
Lifestyle C/P/A 13/7/16 11/9/10 10/8/10
Living on farm 78 0 28
Maternal sensitization' 17 8 8
Maternal 16 6 5
rhinoconjunctivitis”
Paternal sensitization? 12 11 9
Paternal 10 11 8
rhinoconjunctivitis
Mode of delivery 27/9 28/2 27/1
vaginal/caesarean
Boys/girls 19/17 15/15 16/12
Maternal age, 32 (21-43) 33 (22-41) 33 (22-47)
median (range)
Slaats 2012

Table 1 Characteristics of the studied population.

Total Rural Urban P
n=1003 n=189 n=814
n % n % n %

Sex, male 474 47.6 a7 46 387 47.7 0.676
Maother with asthma 53 53 13 6.9 40 4.9 u.n]
Father with asthma 41 4.1 9 4.8 32 39 0.603
Maother with allergies 151 15.1 33 17.5 118 14.5 0.305
Father with allergies 8.0 14 7.4 &b 8.1 0.749
Other fami 41 70 37.0 172 35 0355
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TABLE I Maternal, chikd, snd housssold ot rsctarasios
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Steiman 2020

Unfortunately the disease definitions in these papers is sometimes vague - does history
mean both parents only? Grandparents and sibs? Is the history verified? So it is difficult to
run a formal meta-analysis here, while the message should be already clear: All except
one minor study show that the farming effect is found in parents also,

Again - was there already “protection” during the childhood of the parents or is it just a de-
layed healthy worker effect? | am going to answer this question by looking into effect prop-
agation in the Ehrenstein paper as this is one of the largest study so far.

The analysis basically works by running a 2x2 table in the parental generation (a bit ques-
tionable as we have 2 parents) and another 2x2 table in the child generation. Effect
should propagate as indicated by movement of observed versus expected cases between

cells. Expected are row sum * col sum / total sum.
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If there is any true effect, there should be a horizontal movement between parents and
children, basically just less hayfever in the farming group. If there is a pseudo effect there
should be a vertical movement, eg less hayfever by less allergic parents who left the farm.
So judge yourself now or wait for my forthcoming paper.

Update 1 Nov 2025

As the full paper is now more than 1 year under review, | have uploaded it now to a
preprint server.
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