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Text S1. Protocol deviations

Search strategy. We ran some checks of our original search strategy (with ‘hygiene hypothesis’
in combination with the pre-specified health outcomes). These checks indicated that many
relevant publications in the period 1990 — 2000 were missed. Going through these missed
publications we found out that the name for this hygiene hypothesis was not yet accepted or
used. Also, we realised that almost all relevant publications within this network referred to
Strachan’s original study from 1989. We decided to change the search strategy, into all
publications referring to Strachan’s original article. Additionally, we limited the output to those
publications that mentioned ‘rhinitis’ or a similar term in the title, abstract or keywords (see

inclusion criteria).

Inclusion criteria (regarding the health outcome and types of exposure). Originally, all
publications with either health outcome rhinitis or asthma were to be included. This yielded too
many publications in our network, hence we decided to include only publications on rhinitis (or
hay fever, or rhinoconjunctivitis). Inclusion solely based on asthma would also have yielded a
network that was too large. Also, rhinitis is the original outcome as studied by Strachan.
Similarly, we included only publications with exposures number of siblings and infection
history. These are the two most important types of exposure related to the hygiene hypothesis as
originally stated by Strachan. Number of siblings was originally studied by Strachan, and
infections during childhood (or during pregnancy) was his explanation for the relationship

between number of siblings and hay fever.

Types of health outcome. We intended to score both asthma and rhinitis as health outcomes.
However, as we included only publications that studied the relationship with rhinitis, and

excluded publications that were solely on asthma, we decided to focus on rhinitis. Thus, for the



empirical publications, we scored the relationships Siblings — Rhinitis and Infections — Rhinitis.
(We also scored asthma, dermatitis and atopic sensitisation, but only for the sensitivity
analyses.) Synthesis publications often did not differentiate between the different allergies in
their general conclusion, so for the synthesis publications we scored statements on Siblings —

Allergy and Infection — Allergy.

Types of exposure. We focused on two exposures: number of siblings (or household size or
sibling order) and history of infections (as assessed by parental questionnaire, serology or
medical records). We used this variable also in our analyses; it was scored as a) number of

siblings only, b) only infection history, and c¢) both number of siblings and infection history.

Study outcome scoring strategy. There were many empirical publications with contradictory
results, especially in the case of Infections where the results seemed to depend on the type of
infection. In order to deal with this, we decided to use the authors’ conclusion on Siblings —
Rhinitis and Infections — Rhinitis as leading. We used 5 categories: 0. not measured or reported;
1. effect in line with hygiene hypothesis (inverse relationship); 2. no relationship; 3. effect
contrary to hygiene hypothesis (positive relationship); 4. mixed or unclear results. Synthesis
publications were scored in a similar way, but then on Siblings — Allergy and Infections —
Allergy.

If no clear authors’ conclusion was stated in the empirical publications, we used the data
that were presented in the tables or the text and scored as follows: 1. statistically significant
inverse relationship; 2. no statistically significant relationship; 3. statistically significant positive
relationship; 4. mixed or unclear results. If both adjusted analyses and crude analyses were

presented we preferred the adjusted ones. There is one exception: adjustment for Infections in



the relationship Siblings — Rhinitis; after all, the hygiene hypothesis states that infection is the
mediator between siblings and rhinitis.

In the analyses we used one combined measure for study outcome, with three levels: 1)
supportive; 2) mixed results / unclear; 3) non-supportive. Publications were scored as supportive
if the exposure or exposures showed an inverse association with rhinitis. Publications were
scored as non-supportive if there was no association or a positive association of the exposure
with rhinitis. Publications were scored as mixed if the exposure or exposures showed mixed or
unclear results, or if two exposures were investigated, and one showed an inverse association

and the other showed no or a positive association.

General conclusion about the hygiene hypothesis. While studying the literature on the hygiene
hypothesis we realised that many related hypotheses reside under this name, all evolved from
one another. The hygiene hypothesis clearly does not exist. Support for one version of the
hypothesis often implied the refutation of another (older) version. As authors assumed different
versions, their general conclusion on the hygiene hypothesis would not be compatible. We

decided to not score this general conclusion.

Specificity. We used 3 outcome categories for publication’s specificity instead of 5.

Study design. Ecological studies were excluded from the network. Cohort studies were further
classified as retrospective and prospective cohort studies. This latter step was data-driven
because we realised during the analysis that prospective cohort studies were cited less often.
During exploration of the data, we noticed a big difference in the citation behaviour of
retrospective and prospective cohorts studies. We therefore decided to amend our preregistered

data analysis plan (http://hdl.handle.net/10411/ZKGGOG). We differentiated between these




research designs (by assigning them a different categorical value), and take this difference into

account in our analyses with study design as determinant or as covariate.

Publisher. In addition to the protocol we also scored the publisher of the journal, based on the
information in Journal Citation Reports and in Web of Science. This could be interesting for

publisher self-citation concordance analysis.

Explained variance. In addition to the original analysis plan in the protocol, we also calculated

the explained variance of the adjusted models, so that these models are easier to compare. For
this purpose we calculated McFadden’s R’ by the following formula: R? = 1 — LLy / LL, in

which LLy stands for the log likelihood of the current regression model and LL, stands for the
log likelihood of the empty random-regression model. Both the current and the empty model
(without predictors) were nested under the citing publication. Because of missing values for
certain determinants (such as sample size), some models could be tested only on a sub-selection
of citation paths. If this was the case, then LL, was calculated on the same sub-selection of

citation paths.



Text S2. Data extraction
Most variables are described in the main document. Here follows some additional information
for some of the variables.

Study outcome was scored as follows: 1. supportive of the hygiene hypothesis; 2. mixed
or unclear results; 3. non-supportive of the hygiene hypothesis. An inverse relationship between
past exposure and rhinitis is considered to be supportive for the hygiene hypothesis, while a
neutral or positive relationship was scored as non-supportive. The scoring was based on the
authors’ interpretation of the results, as it was stated in the text of the publication. If the authors’
interpretation was unclear, we scored study outcome based on the direction and statistical
significance of the data. Non-empirical publications seldom distinguished between allergy
subtypes, so we used the stated conclusion on general allergy as outcome measure.

Exposure could be either number of siblings (or order of siblings or household size) or
history of bacterial or viral infection (as assessed by parental questionnaire, serology, or medical
records). If the impact of number of both siblings and infection history was assessed and they
were contradicting each other (with one exposure showing inverse association, the other a
neutral or positive association), then study outcome was scored as mixed.

Gender of the corresponding author was assessed by first name, with help of
www.genderchecker.com; if first name was not given, other articles of the same author were
searched, and the profile of the author at the university or at www.researchgate.com was
checked.

We performed a validity check of the gender assessment on a random sample of 20
publications. We checked our original assessment (described above) against the results from
another gender assessment tool: Gender-APl.com. This tool takes into account the person’s

country while assessing gender based on his or her first name Additionally, it gives an accuracy



score for each assessment. The results can be found in the Table below. Our reference

assessment reached the same results as the original one, with a 100% accuracy.

Table. Validity check for gender assessment on random sample (N=20).

ID' First Name of  Country of Genderchecker Our Data- Gender-API Accuracy of
Corresponding Corresponding Assessment extraction Assessment Gender-API
Author Author Assessment (validity check) Assessment 2

1 David UK male male male 99%

5 Barbara UK female female female 98%

13 Nick * UK male male male 98%

14 Sarah * UK female female female 98%

18 Juha Finland unisex male * male 100%

24 Anthony UK male male male 99%

25 Erika Germany female female female 98%

26 Mustafa Turkey male male male 100%

31 Johannes Germany male male male 99%

35 Paolo Italy male male male 99%

73 Anne-Louise ° Australia no match female female 100%

Anne unisex
Louise female

75 Keiko Japan female female female 99%

78 Aarif Turkey male male male 75%

79 Sharad India male male male 100%

87 Woei Kang ° Singapore no match male
Woei male male 67%

Kang unisex male 88%

94 Jonathan USA male male male 99%

95 Ahmet Turkey male male male 100%

97 Chun-Yuh’ Taiwan no match male *

Chun unisex male 53%
Yuh no match male 60%
103 David UK male male male 99%
109 Katherine USA female female female 99%

Notes. 1. See Text S3 for the references. 2. Based on combination of first name and country. 3. First name was not
stated in publication, but retrieved via ResearchGate.net; match between profile and correpsonding author based on
surname, initials, affiliation and research topic. 4. Web search revealed a man with same name and afflilation. 5.
Composite names that could not be assessed as a whole were assessed by its composites.



Time to citation was the number of years between the publication date of the cited
publication and the submission date of the citing publication. This variable was not used as
determinant of citation, but to determine the dataset of potential citation paths: only citation
paths with a positive value for time to citation were considered a potential citation, and only
potential citations were included in our dataset.

As publication date we used either the online publication date or the paper publication
date, whichever was first. The average duration from submission to publication was nine months
in this network. For 57 publications the submission date was not stated. In these cases, it was

estimated by subtracting nine months from the publication date.
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Table S1. All characteristics of the publications in the hygiene hypothesis network.

N publications n potential n actual
citations citations (%)
Total 110 5551 392 (7%)
Publication characteristics - category N publications n potential n actual
content-related citations citations (%)
Type of Exposure only Number of Siblings 28 1512 100 (7%)
only Infection History 48 1946 144 (7%)
both Siblings & Infections 34 2093 148 (7%)
Study Outcome supportive 41 2322 198 (9%)
Exposure - Rhinitis mixed results 35 1913 129 (7%)
non-supportive 34 1316 65 (5%)
Publication Type / Study Design Empirical 73 3517 337 (10%)
cross-sectional 39 1697 179 (11%)
case-control 4 249 36 (14%)
cohort 29 1535 121 (8%)
-retrospective 15 817 89 (11%)
-prospective 14 718 32 (4%)
intervention 1 36 1 (3%)
Synthesis 37 2034 55 (3%)
narrative review 27 1423 16 (1%)
systematic review 2 80 20 (25%)
-with meta-analysis 1 8 1 (13%)
editorial, etc 8 531 19 (4%)
Sample Size low (1 -999) 24 909 56 (6%)
(cat; for empirical publications)  medium (1000 — 7999) 25 1327 143 (11%)
high (>= 8000) 24 1281 138 (11%)
Specificity 0 (non-specific) 27 1402 25 (2%)
1 39 1657 65 (4%)
2 (specific) 44 2492 302 (12%)
Publication characteristics - category N publications n potential n actual
not content-related citations citations (%)
Conclusive Title not conclusive 99 5026 375 (7%)
conclusive 11 525 17 (3%)
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Funding Source non-profit 44 2188 214 (10%)
for-profit 1 38 1 (3%)
both 12 559 51 (9%)
not reported / unclear 53 2766 126 (5%)
Number of Authors 1-2 32 2017 89 (4%)
3-5 41 2143 155 (7%)
>=6 37 1391 148 (11%)
Number of Affiliations 1 36 2276 111 (5%)
2 24 1168 108 (9%)
>=3 50 2107 173 (8%)
Number of References <30 35 2307 194 (8%)
30-50 49 2060 159 (8%)
>=50 26 1184 39 (3%)
Journal characteristics category N publications n potential n actual
citations citations (%)
Journal Impact Factor (cat) 0-2 28 1275 27 2%)
2-4 41 2087 145 (7%)
>=4 32 1671 176 (11%)
Publisher Wiley-Blackwell 41 2107 82 (4%)
BMJ 15 1170 213 (18%)
Elsevier 18 894 43 (5%)
other 36 1380 54 (4%)
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Author characteristics category N publications n potential n actual
citations citations (%)
Gender male 65 3368 265 (8%)
female 42 2024 123 (6%)
unclear 3 159 4 (3%)
Affiliation university 88 4402 258 (6%)
government 9 410 22 (5%)
industry / other 13 739 112 (15%)
Country Europe 62 3903 324 (8%)
UK 26 1946 165 (8%)
Germany 11 594 19 (3%)
Finland 8 516 33 (6%)
Italy 7 418 85 (20%)
North-America 19 688 38 (6%)
USA 18 662 36 (5%)
Asia 21 484 9 (2%)
Turkey 303 7 (2%)
Japan 4 60 0 (0%)
Australia / New Zealand 8 476 21 (4%)
Australia 7 407 21 (5%)
Citation characteristics category n potential n actual
citations citations (%)
Authority low (0-2) 2279 81 (4%)
medium (2-10) 1326 108 (8%)
high (>=10) 1946 203 (10%)
Time to Citation (in years) 0-1 494 38 (8%)
1-2 521 56 (11%)
2-3 527 50 (9%)
3-4 459 33 (7%)
4-5 456 40 (9%)
5-6 441 35 (8%)
6-7 404 28 (7%)
7-8 372 22 (6%)
=>38 1877 90 (5%)
Self-citation no 5462 365 (7%)
yes &9 27 (30%)
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Table S2. Top 6 of articles (above) and authors (below) within network, based on
the number of received citations up to 2017.

Article Article’s first Title Year Nr. of received
rank author citations (% of
potential citations)
1 Matricardi Cross sectional retrospective study of prevalence of atopy 1997 35 (35 %)
among Italian military students with antibodies against
hepatitis A virus
2 Bodner Family size, childhood infections and atopic diseases 1998 32 (33 %)
3 Matricardi Exposure to foodborne and orofecal microbes versus airborne 2000 32 (38 %)
viruses in relation to atopy and allergic asthma:
epidemiological study
4 Strachan Family structure, neonatal infection, and hay fever in 1996 28 (26 %)
adolescence
5 Farooqi Early childhood infection and atopic disorder 1998 21 (23 %)
6 Karmaus Does a higher number of siblings protect against the 2002 19 (26 %)
development of allergy and asthma? A review
Author Author Affiliation Country Nr. of received
rank citations
(= authority)
1 P. Matricardi Consiglio Nazionale delle Ricerche, Rome Italy 84
2 F. Rosmini Istituto Superiore di Sanita, Rome Italy 84
3 L. Ferrigno Istituto Superiore di Sanita, Rome Italy 84
4 M. Rapicetta Istituto Superiore di Sanita, Rome Italy 67
5 D. Strachan University of London, London United 57
Kingdom
6 S. Bonini Consiglio Nazionale delle Ricerche, Rome Italy 49
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Table S3. Odds ratios (95% ClIs) for the chance of empirical publications to be cited within

full network (N =73, n = 3517).

Publication characteristics,

content-related Crude OR Adjusted OR * R? *
Type of Exposure (ref: both Siblings & Infections) 0.04
only Number of Siblings 0.5(0.3-0.6) 0.4(0.3-0.5)
only Infection History 1.0 (0.8 -1.3) 0.7 (0.5-0.9)
Study Outcome (ref: non-supportive results) ** 0.07
mixed / unclear results 1.4(0.9-2.3) 1.1 (0.7-1.9)
supportive results 48(3.2-7.0) 5.1(3.3-7.8)
Publication characteristics,
other content-related Crude OR Adjusted OR * R? *
Study Design (ref: cross-sectional) 0.02 (crude)
case control 1.4(09-22)
retrospective cohort 0.9(0.7-1.2)
prospective cohort 0.3(0.2-0.5)
Sample Size (ref: low) ok 0.02
medium 1.6 (1.2-2.3) 1.6 (1.0 -2.6)
high 1.6 (1.2-2.3) 1.9 (1.2-3.0)
Specificity (ref: low) 0.05
medium 4.6(2.6-82) 3.5(1.8-6.5)
high 7.4 (4.5-12) 6.1 (3.5-10)
Publication characteristics,
not content-related Crude OR Adjusted OR * R? *
Conclusive Title (yes vs no) 0.3(0.2-0.6) 0.3(0.1-0.5) 0.03
Funding Source (ref: exclusively non-profit) 0.02
profit or both profit/non-profit 0.9 (0.6 -1.2) 0.8(0.5-1.1)
not reported 0.8(0.6-1.1) 0.8(0.6-1.1)
Number of Authors (ref: 1-2) 0.03
3-5 1.1(0.7-1.6) 1.2 (0.7-1.8)
>=6 1.7 (1.2 -2.6) 1.8(1.1-2.9)
Number of Affiliations (ref: 1) 0.03
2 1.7(1.2-2.4) 1.8(1.2-2.6)
>=3 1.3(0.9-1.7) 1.6 (1.2-2.4)
Number of References (ref: <30) 0.02
30-50 0.9 (0.7-1.1) 1.0 (0.7-1.2)
>=50 0.3(0.1-0.7) 0.3 (0.1-0.8)
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Journal characteristics Crude OR Adjusted OR * R? *
Journal Impact Factor (ref: 0-2, n = 3266) 0.06
2-4 2.8(1.7—-4.5) 2.6(1.6—-4.3)
>=4 593.7-9.5) 6.6 (4.0-11)
Author characteristics Crude OR Adjusted OR * R? *
Gender (female vs male, n = 3457) 0.6 (0.5-0.8) 0.7 (0.5-0.9) 0.03
Region (ref: Europe) 0.04
North-America 0.5 (0.3-0.97) 0.6(0.3-1.1)
Asia 02(0.1-0.4) 0.1(0.1-0.3)
Australia / New-Zealand 0.5(0.3-0.8) 0.5(0.3-0.9)
Type of Affiliation (other vs university) 24(19-32) 22(1.7-2.9) 0.04
Citation characteristics Crude OR Adjusted OR * R? *
Authority (ref: low) 0.05
medium 2.0(1.4-3.0) 2.1(1.4-3.0)
high 3.6(2.6-5.1) 3.8(2.7-5.5)

* adjusted for study design and log sample size. ** both the ‘crude’ and adjusted analyses are (additionally)
adjusted for type of exposure. *** only adjusted for study design. supportive: supportive for Strachan’s original

hygiene hypothesis, i.e. inverse association between siblings/infections and allergy. non-supportive: no association
or positive association between siblings/infections and allergy. N = number of potentially cited publications; n =

number of potential citation paths.
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Table S4. Odds ratios (95% ClIs) for the chance of empirical publications to be cited by

synthesis publications (N =73, n = 1097).

Publication characteristics,

content-related Crude OR Adjusted OR * R? *
Type of Exposure (ref: both Siblings & Infections) 0.07
only Number of Siblings 0.4(0.2-0.7) 0.3(0.2-0.6)
only Infection History 1.8 (1.1 -3.0) 1.3(0.7-2.3)
Study Outcome (ref: non-supportive results) ** 0.12
mixed / unclear results 0.5(0.2-1.0) 0.4(0.2-0.9)
supportive results 6.0 (3.1-12) 7.3 (3.5-15)
Publication characteristics,
other content-related Crude OR Adjusted OR * R? *
Study Design (ref: cross-sectional) 0.04 (crude)
case control 2.1(1.1-4.2)
retrospective cohort 1.0 (0.6 — 1.6)
prospective cohort 0.3(0.1-0.6)
Sample Size (ref: low) otk 0.04
medium 1.6 (0.9-2.8) 1.9(0.8-4.6)
high 1.3(0.7-2.3) 1.9(0.8—-4.4)
Specificity (ref: low) 0.06
medium 6.9(2.8-17) 43 (1.6-12)
high 7.6 (3.4-17) 5.6(23-13)
Publication characteristics,
not content-related Crude OR Adjusted OR * R? *
Conclusive Title (yes vs no) 0.4(0.2-0.9) 0.2 (0.1 -0.6) 0.05
Funding Source (ref: exclusively non-profit) 0.04
profit or both profit/non-profit 0.7(04-1.2) 0.7(04-1.3)
not reported 0.6 (0.4-1.0) 0.5(0.3-0.9)
Number of Authors (ref: 1-2) 0.06
3-5 0.6(0.3-1.1) 0.6(0.3-1.2)
>=6 1.5(0.8—-2.8) 1.5(0.7-3.2)
Number of Affiliations (ref: 1) 0.04
2 1.3(0.7-2.4) 1.6 (0.8—-3.1)
>=3 1.2(0.7-2.0) 20(1.1-3.6)
Number of References (ref: <30) 0.04
30-50 0.7(0.5-1.1) 0.8(0.5-1.2)
>=50 0.2 (0.04-0.9) 0.2 (0.04-1.0)
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Journal characteristics Crude OR Adjusted OR * R? *
Journal Impact Factor (ref: 0-2, n=1015) 0.11
2-4 26(1.2-5.6) 22(1.0-4.9)
>=4 8.2(3.8—-18) 9.2 (4.1-21)
Author characteristics Crude OR Adjusted OR * R? *
Gender (female vs male, n = 1079) 0.5(0.3-0.8) 0.6 (0.4-0.9) 0.04
Region (ref: Europe) 0.07
North-America 0.7(02-2.2) 0.9(0.3-2.9)
Asia 0.2(0.1-0.7) 0.1 (0.02-0.3)
Australia / New-Zealand 0.2 (0.1 -0.6) 0.2(09-0.7)
Type of Affiliation (other vs university) 33(2.2-5.1) 3.1(2.0-4.8) 0.07
Citation characteristics Crude OR Adjusted OR * R? *
Authority (ref: low) 0.07
medium 2.6(1.4-4.6) 2.7(1.4-5.1)
high 4023-7.1) 4122-17.6)

* adjusted for study design and log sample size. ** both the ‘crude’ and adjusted analyses are (additionally)

adjusted for type of exposure. *** only adjusted for study design. supportive: supportive for Strachan’s original
hygiene hypothesis, i.e. inverse association between siblings/infections and allergy. non-supportive: no association

or positive association between siblings/infections and allergy. N = number of potentially cited (empirical)

publications; n = number of potential citation paths.
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Table SS. Sensitivity analyses on odds ratios (95% Cls) for the chance of being cited within
full network, without the four most cited publications. N =106, n = 5164).

Publication characteristics,

content-related Crude OR Adjusted OR * R? *
Type of Exposure (ref: both Siblings & Infections) 0.08
only Number of Siblings 1.4(1.0-1.9) 0.9 (0.6-1.3)
only Infection History 1.0 (0.8 -1.4) 1.0 (0.7-1.4)
Study Outcome (ref: non-supportive results) ** 0.08
mixed / unclear results 0.8(0.5-1.1) 1.2(0.8-2.0)
supportive results 1.0 (0.7 -1.5) 1.5(1.0-2.2)
Publication characteristics,
other content-related Crude OR Adjusted OR * R? *
Publication Type (empirical vs synthesis) 29(2.1-3.9) 0.03 (crude)
Study Design (ref: cross-sectional) 0.08 (crude)
case control 0.3(0.1-0.8)
retrospective cohort 1.1 (0.8-1.5)
prospective cohort 0.5(0.3-0.8)
narrative review 0.1 (0.1 -0.2)
systematic review 4.5(2.5-8.0)
editorial / other 0.4(0.2-0.7)
Sample Size (ref: low, n = 3130) ok 0.02
medium 23(1.4-3.7) 1.6 (0.9-2.9)
high 33(2.1-53) 25(1.5-42)
Specificity (ref: low) 0.09
medium 24(1.5-3.9) 3.3(1.9-5.6)
high 5.6(3.6-8.7) 3.5(2.1-5.6)
Publication characteristics,
not content-related Crude OR Adjusted OR * R? *
Conclusive Title (yes vs no) 0.6 (0.4-1.0) 0.5(0.3-0.9) 0.08
Funding Source (ref: exclusively non-profit) 0.08
profit or both profit/non-profit 1.4 (1.0-2.0) 1.4 (0.9-2.0)
not reported 0.5(0.4-0.7) 1.0 (0.7-1.4)
Number of Authors (ref: 1-2) 0.08
3-5 1.2(09-1.7) 0.7(0.5-1.1)
>=6 20(1.4-28) 09(0.6-1.4)
Number of Affiliations (ref: 1) 0.08
2 1.8(1.3-2.5) 1.1(0.8—-1.6)
>=3 1.0(0.7—-1.4) 0.6 (0.4-0.9)
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Number of References (ref: <30) 0.08
30-50 0.9(0.7-1.2) 0.7 (0.6 — 1.0)
>=50 0.6 (0.4-0.8) 0.8 (0.5-1.3)
Journal characteristics Crude OR Adjusted OR * R? *
Journal Impact Factor (ref: 0-2, n = 4752) 0.09
2-4 2.8(1.8—4.3) 25(1.6-3.9)
>=4 40((2.6-6.1) 3.5(22-59)
Author characteristics Crude OR Adjusted OR * R? *
Gender (female vs male, n = 5005) 1.4 (1.1 -1.8) 1.2(0.9-1.6) 0.07
Region (ref: Europe) 0.08
North-America 1.2(0.8—-1.8) 1.0 (0.6 -1.6)
Asia 0.4(0.2-0.8) 0.4(0.2-0.8)
Australia / New-Zealand 0.8(0.5-1.2) 0.7(0.5-1.2)
Type of Affiliation (other vs university) 1.6 (1.2-2.2) 1.4(1.1-2.0) 0.08
Citation characteristics Crude OR Adjusted OR * R? *
Authority (ref: low) 0.08
medium 2.1(1.5-2.9) 1.6 (1.1-2.2)
high 2.2(1.6-3.0) 1.6(1.1-2.2)

In these sensitivity analyses, the four most cited publications shown in Table S2 are excluded as cited publications;
they are still included as citing publications. * adjusted for study design and log sample size. ** both the ‘crude’

and adjusted analyses are (additionally) adjusted for type of exposure. *** only adjusted for study design.
supportive: supportive for Strachan’s original hygiene hypothesis, i.e. inverse association between

siblings/infections and allergy. non-supportive: no association or positive association between siblings/infections
and allergy. N = number of potentially cited publications; n = number of potential citation paths.
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Table S6. Sensitivity analyses on odds ratios (95% Cls) for the chance of being cited within
full network, with a 1-year time lag between cited and citing publication. (N =110, n =

5057).
Publication characteristics,
content-related Crude OR Adjusted OR * R? *
Type of Exposure (ref: both Siblings & Infections) 0.11
only Number of Siblings 0.7 (0.5-1.0) 0.4(0.3-0.7)
only Infection History 1.2(1.0-1.6) 0.8 (0.6-1.1)
Study Outcome (ref: non-supportive results) ** 0.12
mixed / unclear results 1.2(0.8-1.7) 22(14-35)
supportive results 1.7(1.2-2.4) 32(2.2-4.0)
Publication characteristics,
other content-related Crude OR Adjusted OR * R? *
Publication Type (empirical vs synthesis) 44(3.2-6.0) 0.05 (crude)
Study Design (ref: cross-sectional) 0.09 (crude)
case control 1.4(09-22)
retrospective cohort 0.9(0.7-1.2)
prospective cohort 0.3(0.2-0.5)
narrative review 0.1(0.0-0.1)
systematic review 34(1.9-6.2)
editorial / other 0.3(0.1-0.4)
Sample Size (ref: low, n =3199) 0.02
medium 1.6 (1.1-2.2) 1.4 (0.8-2.4)
high 1.4(1.0-2.1) 1.6 (0.9 -2.6)
Specificity (ref: low) 0.12
medium 2.8(1.6-4.7) 3.1(1.7-5.6)
high 10.3(6.4-17) 6.1 (3.6-10)
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Publication characteristics,

not content-related Crude OR Adjusted OR * R? *
Conclusive Title (yes vs no) 0.5(0.3-0.8) 0.3(0.2-0.5) 0.10
Funding Source (ref: exclusively non-profit) 0.10
profit or both profit/non-profit 0.8(0.6-1.2) 0.8(0.5-1.1)
not reported 0.4(0.3-0.5) 0.8(0.6-1.1)
Number of Authors (ref: 1-2) 0.10
3-5 20(1.5-2.8) 1.1(0.7-1.8)
>=6 3.7(2.7-5.0) 1.7 (1.0-2.6)
Number of Affiliations (ref: 1) 0.10
2 3.02.2-4.1) 2.1(1.4-3.0)
>=3 22(1.7-2.9) 1.7(1.2-2.3)
Number of References (ref: <30) 0.09
30-50 1.1(09-1.4) 1.0 (0.8-1.3)
>=50 0.5(0.3-0.7) 0.7 (0.4-1.3)
Journal characteristics Crude OR Adjusted OR * R® *
Journal Impact Factor (ref: 0-2, n = 4580) 0.12
2-4 32(2.0-4.9) 2.5(1.6—-4.0)
>=4 54(3.5-84) 4529-171)
Author characteristics Crude OR Adjusted OR * R® *
Gender (female vs male, n = 4913) 0.8 (0.6 -1.0) 0.7 (0.6 - 1.0) 0.09
Region (ref: Europe) 0.11
North-America 1.0 (0.7 -1.5) 1.0 (0.6 — 1.8)
Asia 0.3(0.2-0.7) 02(0.1-04)
Australia / New-Zealand 0.5(0.3-0.9) 0.5(0.3-0.9)
Type of Affiliation (other vs university) 23(1.8-2.9) 1.9 (1.5-2.5) 0.10
Citation characteristics Crude OR Adjusted OR * R® *
Authority (ref: low) 0.11
medium 2.8(1.9-3.9) 1.9(1.3-2.7)
high 4.0(2.9-5.5) 2.8(2.0-4.0)

* adjusted for study design. ** both the ‘crude’ and adjusted analyses are (additionally) adjusted for type of

exposure. supportive: supportive for Strachan’s original hygiene hypothesis, i.e. inverse association between
siblings/infections and allergy. non-supportive: no association or positive association between siblings/infections

and allergy. N: number of publications. n: number of potential citation paths.
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Table S7. Sensitivity analyses on odds ratios (95% ClIs) for the chance of being cited,

without citing publications with less than 10 potential citation paths (N =110, n = 5507).

Publication characteristics,

content-related Crude OR Adjusted OR * R? *
Type of Exposure (ref: both Siblings & Infections) 0.10
only Number of Siblings 0.8(0.6-1.1) 0.5(0.4-0.7)
only Infection History 1.2 (1.0-1.6) 0.8(0.6-1.1)
Study Outcome (ref: non-supportive results) ** 0.12
mixed / unclear results 1.2 (0.8-1.7) 23(1.5-3.6)
supportive results 1.7(1.3-2.4) 3.0(2.1-4.2)
Publication characteristics,
other content-related Crude OR Adjusted OR * R? *
Publication Type (empirical vs synthesis) 42(3.1-5.6) 0.04 (crude)
Study Design (ref: cross-sectional) 0.09 (crude)
case control 1.4(1.0-2.2)
retrospective cohort 0.8 (0.6-1.1)
prospective cohort 0.4(0.2-0.5)
narrative review 0.1 (0.0-0.1)
systematic review 3.3(1.8-5.8)
editorial / other 0.3(0.2-04)
Sample Size (ref: low, n = 3423) 0.02
medium 1.5(1.1-2.1) 1.5(0.9-2.5)
high 1.4 (1.0-2.0) 1.7 (1.1 -2.8)
Specificity (ref: low) 0.11
medium 22(1.4-3.6) 25(1.4-42)
high 8.6 (5.6 -13) 493.1-7.9)

29



Publication characteristics,

not content-related Crude OR Adjusted OR * R? *
Conclusive Title (yes vs no) 0.4(0.3-0.7) 0.3(0.2-0.5) 0.10
Funding Source (ref: exclusively non-profit) 0.09
profit or both profit/non-profit 0.9 (0.6 -1.3) 0.8 (0.6-1.2)
not reported 0.4(0.3-0.5) 0.7 (0.5-1.0)
Number of Authors (ref: 1-2) 0.09
3-5 20(1.5-2.7) 1.1(0.7-1.7)
>=6 3.8(2.8-52) 1.7 (1.1 -2.6)
Number of Affiliations (ref: 1) 0.09
2 2.8(2.1-3.7) 1.9(1.3-2.6)
>=3 22(1.7-2.9) 1.6 (1.2-2.3)
Number of References (ref: <30) 0.09
30-50 1.0 (0.8-1.3) 0.9(0.7-1.2)
>=50 0.4 (0.3-0.6) 0.8(0.4-1.3)
Journal characteristics Crude OR Adjusted OR * R? *
Journal Impact Factor (ref: 0-2, n = 4955) 0.11
2-4 32(2.1-5.0) 2.5(1.6-3.9)
>=4 5.7(3.8-8.8) 4.6 (3.0-7.2)
Author characteristics Crude OR Adjusted OR * R? *
Gender (female vs male, n = 5350) 0.8 (0.6 —1.0) 0.8 (0.6 —1.0) 0.09
Region (ref: Europe) 0.11
North-America 0.9(0.6-1.3) 09(0.5-1.4)
Asia 0.3(0.2-0.6) 02(0.1-04)
Australia / New-Zealand 0.5(0.3-0.8) 0.5(0.3-0.8)
Type of Affiliation (other vs university) 24(1.9-3.0) 2.0(1.6-2.6) 0.10
Citation characteristics Crude OR Adjusted OR * R? *
Authority (ref: low) 0.11
medium 2.4(1.8-3.3) 1.8(1.3-2.5)
high 3.8(29-5.1) 29(22-4.0)

* adjusted for study design. ** both the ‘crude’ and adjusted analyses are (additionally) adjusted for type of

exposure. supportive: supportive for Strachan’s original hygiene hypothesis, i.e. inverse association between
siblings/infections and allergy. non-supportive: no association or positive association between siblings/infections

and allergy. N: number of publications. n: number of potential citation paths.
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