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Supplemental Table S1: List of the claims of effect modifications used in the user-testing study 
Reference Design Claim of effect modification Pre-judged 

Credibility*  

1 Efficacy and safety of apixaban compared with aspirin in 
the elderly: a subgroup analysis from the AVERROES trial 
Age and Ageing 2016;45:77–83 

RCT Abstract: “Compared with aspirin, apixaban was more efficacious for preventing strokes and 
systemic embolism in patients ≥85 years (absolute rate [AR] 1%/year on apixaban versus 7.5%/year 
on aspirin; hazard ratio [HR] 0.14, 95% confidence interval [CI] 0.02–0.48) compared with younger 
patients (AR 1.7%/year on apixaban versus 3.4%/year on aspirin; HR 0.50, 95% CI 0.35–0.69).” 

Low 

2 Vasopressin versus Norepinephrine Infusion in Patients 
with Septic Shock 
N Engl J Med 2008;358:877-87 

RCT Abstract: “In the prospectively defined stratum of less severe septic shock, the mortality rate was 
lower in the vasopressin group than in the norepinephrine group at 28 days (26.5% vs. 35.7%, 
P=0.05); in the stratum of more severe septic shock, there was no significant difference in 28-day 
mortality (44.0% and 42.5%, respectively; P=0.76).” 

Very low 

3 The importance of early treatment with tranexamic acid 
in bleeding trauma patients: an exploratory analysis of 
the CRASH-2 randomised controlled trial 
Lancet 2011; 377: 1096–101 

RCT Abstract: “We recorded strong evidence that the effect of tranexamic acid on death due to bleeding 
varied according to the time from injury to treatment (test for interaction p<0·0001). Early 
treatment (≤1 h from injury) significantly reduced the risk of death due to bleeding (198/3747 
[5·3%] events in tranexamic acid group vs 286/3704 [7·7%] in placebo group; relative risk [RR] 0·68, 
95% CI 0·57–0·82; p<0·0001). Treatment given between 1 and 3 h also reduced the risk of death due 
to bleeding (147/3037 [4·8%] vs 184/2996 [6·1%]; RR 0·79, 0·64–0·97; p=0·03). Treatment given 
after 3 h seemed to increase the risk of death due to bleeding (144/3272 [4·4%] vs 103/3362 [3·1%]; 
RR 1·44, 1·12–1·84; p=0·004).” 

High 

4 Randomized Trial of Reamed and Unreamed 
Intramedullary Nailing of Tibial Shaft Fractures 
J Bone Joint Surg Am. 2008;90:2567-78 

RCT Abstract: “In patients with closed fractures, forty-five (11%) of 416 in the reamed nailing group and 
sixty-eight (17%) of 410 in the unreamed nailing group experienced a primary event (relative risk, 
0.67; 95% confidence interval, 0.47 to 0.96; p = 0.03). This difference was largely due to differences 
in dynamization. In patients with open fractures, sixty of 206 in the reamed nailing group and forty-
six of 194 in the unreamed nailing group experienced a primary event (relative risk, 1.27; 95% 
confidence interval, 0.91 to 1.78; p = 0.16).”  

Moderate 

5 Goserelin Versus Cyclophosphamide, Methotrexate, and 
Fluorouracil as Adjuvant Therapy in Premenopausal 
Patients With Node-Positive Breast Cancer: The Zoladex 
Early Breast Cancer Research Association Study 
J Clin Oncol. 2002 Dec 15;20(24):4628-35 

RCT Abstract: “A significant interaction between treatment and estrogen receptor (ER) status was found 
(P =.0016). In ER-positive patients (approximately 74%), goserelin was equivalent to CMF for 
disease-free survival (DFS) (hazard ratio [HR], 1.01; 95% confidence interval [CI], 0.84 to 1.20). In ER-
negative patients, goserelin was inferior to CMF for DFS (HR, 1.76; 95% CI, 1.27 to 2.44).” 

High 

6 Effect of Varenicline Combined With Medical 
Management on Alcohol Use Disorder With Comorbid 
Cigarette Smoking: A Randomized Clinical Trial 
JAMA Psychiatry. 2018;75(2):129-138 

RCT Abstract: “A significant treatment by sex by time interaction for PHDD (F1,106 = 4.66; P = .03) 
revealed that varenicline compared with placebo resulted in a larger decrease in log-transformed 
PHDD in men (least square [LS] mean difference in change from baseline, 0.54; 95% CI, −0.09 to 
1.18; P = .09; Cohen d = 0.45) but a smaller decrease in women (LS mean difference, −0.69; 95% CI, 
−1.63 to 0.25; P = .15; Cohen d = −0.53).”

Very low 

7 Effects of a Low–Glycemic Load vs Low-Fat Diet in Obese 
Young Adults: A Randomized Trial 
JAMA. 2007;297:2092-2102 

RCT Abstract: “Insulin concentration at 30 minutes after a dose of oral glucose was an effect modifier 
(group x time x insulin concentration at 30 minutes: P=.02 for body weight and P=.01 for body fat 
percentage). For those with insulin concentration at 30 minutes above the median (57.5 μIU/mL; 
n=28), the low–glycemic load diet produced a greater decrease in weight (–5.8 vs –1.2 kg; P=.004) 
and body fat percent- age (–2.6% vs –0.9%; P=.03) than the low-fat diet at 18 months. 

Low 



8 Efficacy and Safety of Epoetin Alfa in Critically Ill Patients 
N Engl J Med 2007;357:96576 

RCT Abstract: "Mortality tended to be lower at day 29 among patients receiving epoetin alfa (adjusted 
hazard ratio, 0.79; 95% CI, 0.56 to 1.10); this effect was also seen in pre- specified analyses in those 
with a diagnosis of trauma (adjusted hazard ratio, 0.37; 95% CI, 0.19 to 0.72). … The use of epoetin 
alfa … may reduce mortality in patients with trauma. " 

Moderate 

9 Effects of dabigatran according to age in atrial fibrillation 
Heart 2017;103:1015–1023 

RCT Abstract: “There was a highly significant interaction (p value interaction <0.001) between age and 
treatment for extracranial major bleeding … Effects of dabigatran on extracranial major bleeding are 
age dependent, supporting selection of dabigatran 110 mg twice daily for elderly patients (age ≥80 
years)” 

Moderate 

10 Inpatient rehabilitation specifically designed for geriatric 
patients: systematic review and meta-analysis of 
randomised controlled trials 
BMJ 2010;340:c1718 

MA Abstract: “weighted mean length of hospital stay after randomisation was longer in patients 
allocated to general geriatric rehabilitation (24.5 v 15.1 days) and shorter in patients allocated to 
orthopaedic rehabilitation (24.6 v 28.9 days).” 

Low 

11 Transcatheter versus surgical aortic valve replacement in 
patients with severe aortic stenosis at low and 
intermediate risk: systematic review and meta-analysis 
BMJ 2016;354:i5130 

MA Abstract: “Compared with SAVR, transapical TAVI was associated higher mortality (57, −16 to 153, 
moderate certainty, P=0.015 for interaction between transfemoral versus transapical TAVI) and 
stroke (45, −2 to 125, moderate certainty, interaction P=0.012)” 

High 

12 Preventing Childhood Falls at Home: Meta-Analysis and 
Meta-Regression 
Am J Prev Med 2008;35(4) 

MA Abstract: “There was some evidence that the effect of home-safety interventions varied by social 
group.” Discussion: “Home-safety education relating to baby walkers may be less effective among 
families from black and minority ethnic groups than among white families.” 

Very low 

13 Prevention of Nonvertebral Fractures With Oral Vitamin D 
and Dose Dependency: A Meta-analysis of Randomized 
Controlled Trials 
Arch Intern Med. 2009;169(6):551-561 

MA Abstract: “Consistently, pooling trials with a higher received dose of more than 400 IU/d resolved 
heterogeneity.” Discussion: “The greater fracture reduction with a higher received dose or higher 
achieved 25-hydroxyvitamin D levels for both any nonvertebral fractures and hip fractures suggests 
that higher doses of vitamin D should be explored in future research to optimize antifracture 
efficacy.”  

Moderate 

14 Effects of aspirin on risks of vascular events and cancer 
according to bodyweight and dose: analysis of individual 
patient data from randomised trials. 
Lancet. 2018 Aug 4;392(10145):387-399 

IPDMA Abstract: “The ability of 75-100 mg aspirin to reduce cardiovascular events decreased with 
increasing weight (pinteraction=0·0072), with benefit seen in people weighing 50-69 kg (hazard ratio 
[HR] 0·75 [95% CI 0·65-0·85]) but not in those weighing 70 kg or more (0·95 [0·86-1·04]; 1·09 [0·93-
1·29] for vascular death).” 

High 

15 Mobile phone text messages for improving adherence to 
antiretroviral therapy (ART): an individual patient data 
meta-analysis of randomised trials 
BMJ Open. 2013 Dec 17;3(12):e003950 

IPDMA Abstract: “There was a significant subgroup effect for … interactive messaging (p=0.010)” 
Discussion: “We recommend the use of interactive weekly text messaging to boost adherence to 
ART” 

Very low 

16 Reducing Uncertainties About the Effects of 
Chemoradiotherapy for Cervical Cancer: A Systematic 
Review and Meta-Analysis of Individual Patient Data From 
18 Randomized Trials 
J Clin Oncol. 2008 Dec 10;26(35):5802-12 

IPDMA Abstract: “There was a suggestion of a difference in the size of the survival benefit with tumor 
stage” 

Low 

17 Lamotrigine for treatment of bipolar depression: 
independent meta-analysis and meta- regression of 
individual patient data from five randomised trials 
Br J Psychiatry. 2009 Jan;194(1):4-9 

IPDMA Abstract: “There was an interaction (P=0.04) by baseline severity of depression: lamotrigine was 
superior to placebo in people with HRSD score >24 (RR=1.47, 95% CI 1.16-1.87, P=0.001) but not in 
people with HRSD score < or =24 (RR=1.07, 95% CI 0.90-1.27, P=0.445)” 

Low 

Abbreviations: RCT = randomized controlled trial; MA = meta-analysis based on summary data; IPDMA = individual participant data meta-analysis. *Ratings based on an early 
draft version of ICEMAN and done for the purpose of stratification only. 



Supplemental Table S2: Characteristics of users who participated in the user-testing 

Characteristic n (total 17) 

Role 
Author of Cochrane review1 7 
Author of RCT2 5 
Journal Editor3 5 

Female 10 

Continent 
US / Canada 7 
Europe 6 
Asia 3 
Australia 1 

Current primary professional activity 
Journal editor 5 
Health care provider 5 
Researcher 5 
Statistician 2 

Experience in roles (more than one possible) 
Trial investigator 7 
Systematic review author 13 
Guideline developer 6 
Journal editor 8 

Highest academic degree 
PhD 6 
MSc 6 
MD 5 

Self-rated familiarity with analyses of effect modification 
Not at all 0 
A little 6 
Somewhat 7 
Very  4 

1 Corresponding authors of randomly selected Cochrane reviews published after July 2017; 2 Corresponding authors of randomly selected RCTs published in Lancet, JAMA, BMJ, 
Ann Intern Med, or PLOS Med after July 2017 (3 participants), or identified through personal Networks but not involved in the instrument development process and not located 
at McMaster University (2 participants); 3 not involved in the instrument development process and not located at McMaster University. 



Supplemental Table S3: Summary of the input from the users and resulting changes 

Interview Question Number of 
users who 
made one or 
more positive 
comments 

Number of users 
who made one or 
more critical 
comments or 
suggestions 

Critical comments or suggestions that led to changes Critical comments or suggestions for which we judged 
changes are not necessary 

What was your overall 
experience when you 
applied ICEMAN? 

14 1 “When you are using it for the first time, it will take a lot 
of time”; simplify manual, revise structure, and improved 
navigation; include key instructions in main sheet 

None 

How happy or unhappy 
would you feel about 
using the instrument 
again? 

13 1 None “As a journal editor, I hope I don’t have to personally do it for 
every paper. I hope it would be my statistical reviewer who 
would use it or the regular reviewers with more statistical 
background” 

Are there any additional 
items that you would 
include? 

1 3 Mention in limitations that appropriateness of model is 
beyond scope of instrument 

“If there is a negative trial, people are doing many subgroup 
analyses and then they find something and focus on it and it 
is likely not very credible” (we had decided in the consensus 
study to not include overall significance as a credibility item); 
“qualitative effect modification is a sign for less credible. I 
don’t know if it could be an item to be honest, but it was 
what I was thinking may be a gap” (we had decided in the 
consensus study to not include qualitative effect 
modification as a credibility item) 

What do you think about 
… the number of 
questions? 

13 0 None None 

… the structure of the 
instrument? 

6 0 None None 

… the language of the 
instrument? 

4 5 Replace difficult words such as putative, spurious, 
multiplicity, consistent, model; include clarification of 
terminology at top of sheet 

“[The term] effect modification put me off”; translate in 
other languages, e.g. Chinese (we might translate at later 
time point) 

… the format and layout 8 5 Make the instrument sheet an editable word file instead 
of fillable form which caused software compatibility 
problems; make comment section more visible; change 
font size; provided more space for filling in preliminary 
considerations 

Instrument does not fit one page which complicated the 
overall assessment. We experimented with short versions 
but eventually decided to stick with one full version; font still 
small if printed; We will create a excel template that can be 
used for data collection, e.g. for meta-research 

… the name “ICEMAN” 6 1 None “Would be nice if the meaning was related to effect 
modification” 

What was your experience 
in applying …  
… the preliminary 
considerations 

7 9 Improve wording; improve format; add protocol 
reference; include examples; add time-point to outcome; 
make clear that one form applies only to a single effect 
modification 

Clarify that “measured before randomization” refers to the 
original RCTs  



… the item: Was the 
direction of effect 
modification correctly 
hypothesized a priori? 

8 5 Mention statistical analysis plan as an alternative to 
protocol; include preliminary consideration addressing 
protocol reference; improve instruction in manual 

None 

… the item: Was the 
direction of effect 
modification correctly 
hypothesized a priori? 
(RCT only) 

4 2 Include “no evidence” in second response option; 
improve example 

None 

… the item: Does a test for 
interaction suggest that 
chance is an unlikely 
explanation of the 
apparent effect 
modification? 

8 6 Revise negative wording (was “support against chance”); 
add explanation; revise cut-points for p-values (was 
“around 0.5” and “around 0.1”); add to instructions on 
sheet that clinical relevance is not part of the credibility 
assessment; mention in limitations that appropriateness 
of model underlying test is not addressed in instrument 

Difficult to understand for some users “there is not a lot of 
understanding about chance” 

the item: Did the authors 
test only a small number 
of effect modifiers or 
consider the number in 
their statistical analysis?? 

5 9 Replace difficult words adjusted and multiplicity; simplify 
explanation and mention only number of effect modifiers 
and potential adjustment, but not other potential sources 
of multiplicity 

Comment to latest version: “I think it is far too academic for 
most clinicians” 

… the item: If the effect 
modifier is a continuous 
variable, were arbitrary 
cut points avoided? 

9 2 None Explain what continuous means “I instantly understood what 
a continuous variable is but not everyone would” 

… the item: Is the analysis 
of effect modification 
based on comparison 
within rather than 
between trials? (meta-
analysis only) 

4 2 Revise wording; improve explanation and examples Difficult to understand for some users. “So you understand 
now why I was saying you need some statistical background 
… and this is the first question!” 

… the item: For within-trial 
comparisons, is the effect 
modification similar from 
trial to trial? (meta-
analysis only) 

2 3 Replace “consistency across studies” by better wording 
(now “similar from study to study”); improve explanation 
in manual 

None 

… the item: For between-
trial comparisons, is the 
number of trials large? 
(meta-analysis only) 

4 0 None None 

… the item: Did the 
authors use a random 
effects model? (meta-
analysis only) 

5 2 Simplify question and explanations; explain mixed effects 
(we removed mixed effects from the signaling question) 

None 

… the optional item: Are 
there any additional 
considerations that may 

2 8 Include word optional; simplify item by removing the 
provided checklist of additional considerations; include 

None 



increase or decrease 
credibility? 

link to manual; allow both increased and reduced 
credibility 

… the last item: How 
would you rate the overall 
credibility of the proposed 
effect modification? 

7 13 "The hardest thing would be filling in the overall 
credibility … where to place that cross?" Revise labels 
(was a range from very likely spurious to likely credible 
but users didn’t know where to put uncertain; we 
modified the concept from probability of being true to 
strength of evidence); add explicit instructions; include 
interpretation and consequences in rating scale; improve 
manual navigation  

some prefer categories only; some prefer continuous rating 
only 

ICEMAN – instrument for assessing the credibility of effect modification analyses 
RCT – randomized controlled trial 


