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Abstract 70 

 71 

Background: The World Health Organization (WHO) and the International Labour Organization (ILO) 72 
are developing a joint methodology for estimating the national and global work-related burden of 73 
disease and injury (WHO/ILO joint methodology), with contributions from a large network of experts. 74 
In this paper, we present the protocol for two systematic reviews of parameters for estimating the 75 
number of deaths and disability-adjusted life years of ischaemic heart disease from exposure to long 76 
working hours, to inform the development of the WHO/ILO joint methodology. 77 

 78 

Objectives: We aim to systematically review studies on occupational exposure to long working hours 79 
(Systematic Review 1) and systematically review and meta-analyse estimates of the effect of long 80 
working hours on ischaemic heart disease (Systematic Review 2), applying the Navigation Guide 81 
systematic review methodology as an organizing framework. The selection of both, the exposure and 82 
the health outcome is justified by substantial scientific evidence on adverse effects of long working 83 
hours on ischaemic heart disease risk. 84 

 85 

Data sources: Separately for Systematic Reviews 1 and 2, we will search electronic academic databases 86 
for potentially relevant records from published and unpublished studies, Medline, EMBASE, Web of 87 
Science, CISDOC and PsychINFO. We will also search electronic grey literature databases, Internet 88 
search engines and organizational websites; hand-search reference list of previous systematic reviews 89 
and included study records; and consult additional experts. 90 

 91 

Study eligibility and criteria: We will include working-age (≥15 years) workers in the formal and 92 
informal economy in any WHO and/or ILO Member State, but exclude children (<15 years) and unpaid 93 
domestic workers. For Systematic Review 1, we will include quantitative prevalence studies of relevant 94 
levels of exposure to long working hours (i.e. 35-40, 41-48, 49-54 and ≥55 hours/week) stratified by 95 
country, sex, age and industrial sector or occupation. For Systematic Review 2, we will include 96 
randomized controlled trials, cohort studies, case-control studies, and other non-randomized 97 
intervention studies with an estimate of the relative effect of relevant level(s) of long working hours 98 
on the prevalence or incidence of ischaemic heart disease or of mortality from it, compared with the 99 
theoretical minimum risk exposure level (i.e. 35-40 hours/week). 100 

 101 

Study appraisal and synthesis methods: At least two review authors will independently screen titles and 102 
abstracts against the eligibility criteria at a first stage and full texts of potentially eligible records at a 103 
second stage, followed by extraction of data from qualifying studies. At least two review authors will 104 
assess risk of bias and the quality of evidence, using the most suited tools currently available. For 105 
Systematic Review 2, if feasible, we will combine relative risks using meta-analysis. We will report 106 
results using the guidelines for accurate and transparent health estimates reporting (GATHER) for 107 
Systematic Review 1 and the preferred reporting items for systematic reviews and meta-analyses 108 
guidelines (PRISMA) for Systematic Review 2. 109 

 110 

PROSPERO registration number: CRD42017084243 111 

 112 

 113 
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BACKGROUND 114 

 115 

The World Health Organization (WHO) and the International Labour Organization (ILO) are 116 
developing a joint methodology for estimating the work-related burden of disease and injury 117 
(WHO/ILO joint methodology) 1. The organizations plan to estimate the numbers of deaths and 118 
disability-adjusted life years (DALYs) that are attributable to selected occupational risk factors, in the 119 
first place for the year 2015. The WHO/ILO joint methodology will be based on already existing WHO 120 
and ILO methodologies for estimating the burden of disease for selected occupational risk factors 2,3. It 121 
will expand existing methodologies with estimation of the burden of several prioritized additional pairs 122 
of occupational risk factors and health outcomes. For this purpose, population attributable fractions 4 – 123 
the proportional reduction in burden from the health outcome achieved by a reduction of exposure to 124 
the theoretical minimum risk exposure level – will be calculated for each additional risk factor-outcome 125 
pair, and these fractions will be applied to the total disease burden envelopes for the health outcome 126 
from the WHO Global Health Estimates 5. 127 

 128 

The WHO/ILO joint methodology may include a methodology for estimating the burden of ischaemic 129 
heart disease from occupational exposure to long work hours if feasible, as one additional prioritized 130 
risk factor-outcome pair. To optimize parameters used in estimation models, a systematic review is 131 
required of studies on the prevalence of exposure to long working hours (‘Systematic Review 1’), as 132 
well as a second systematic review and meta-analysis of studies with estimates of the effect of exposure 133 
to long work hours on ischaemic heart disease (‘Systematic Review 2’). In the current paper, we present 134 
the protocol for these two systematic reviews, in parallel to presenting systematic review protocols on 135 
other additional risk factor-outcome pairs elsewhere 6-13. To our knowledge, this is the first systematic 136 
review protocol of its kind. The WHO/ILO joint estimation methodology and the burden of disease 137 
estimates are separate from these systematic reviews, and they will be described and reported elsewhere. 138 

 139 

We refer separately to Systematic Reviews 1 and 2, because the two systematic reviews address 140 
different objectives and therefore require different methodologies. The two systematic reviews will, 141 
however, be harmonized and conducted in tandem. This will ensure that – in the later development of 142 
the methodology for estimating the burden of disease from this risk factor–outcome pair – the 143 
parameters on the risk factor prevalence are optimally matched with the parameters from studies on the 144 
effect of the risk factor on the designated outcome. The findings from Systematic Reviews 1 and 2 will 145 
be reported in two distinct journal articles. For all four protocols in the series with long working hours 146 
as the risk factor 6,10,11,14, one Systematic Review 1 will be published. 147 

 148 

Rationale 149 

 150 

To consider the feasibility of estimating the burden of ischaemic heart disease due to exposure to long 151 
working hours, and to ensure that potential estimates of burden of ischaemic heart disease are reported 152 
in adherence with the guidelines for accurate and transparent health estimates reporting (GATHER),15 153 
WHO and ILO require a systematic review of studies on the prevalence of relevant levels of exposure 154 
to long working hours (Systematic Review 1), as well as a systematic review and meta-analysis with 155 
estimates of the relative effect of exposure to long work hours on the prevalence of, incidence of and 156 
mortality from ischaemic heart disease, compared with the theoretical minimum risk exposure level 157 
(Systematic Review 2). The theoretical minimum risk exposure level is the exposure level that would 158 
result in the lowest possible population risk, even if it is not feasible to attainable this exposure level in 159 
practice 4. These data and effect estimates should be tailored to serve as parameters for estimating the 160 
burden of ischaemic heart disease from exposure to long work hours in the WHO/ILO joint 161 
methodology. 162 

 163 

Our research will substantially extend the current body of systematic review evidence. For instance, a 164 
2012 systematic review and meta-analysis on the effect of exposure with long working hours on 165 
cardiovascular disease, which included five cohort studies and six case-control studies published up to 166 
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September 2011, reported a pooled odds ratio of 1.37, with a 95% confidence interval (CI) of 1.11-1.70 167 
16. A second systematic review on the effect of long working hours on ischaemic heart disease published 168 
in 2012 included four prospective studies and seven case-control studies published between 1966 and 169 
19 January  2011. For the prospective studies, the authors reported a pooled relative risk of 1.39 (95% 170 
CI: 1.12-1.72), and for the case-control studies a pooled relative risk of 2.43 (95% CI: 1.81-3.26) 17. 171 
Finally, a third systematic review and meta-analysis published in 2015 of 24 cohort studies (including 172 
20 unpublished studies) in Europe, the USA and Australia up to August 20th 2014 found a relative risk 173 
of 1.13 (95% CI: 1.02-1.26) for the effect of long working hours (≥ 55 hours/week) on ischaemic heart 174 
disease 18. However, our Systematic Review 1 will be the – to the best of our knowledge – first 175 
systematic review of prevalence studies of exposure to long working hours, and Systematic Review 2 176 
will expand the scope of the existing systematic review evidence by covering evidence from studies 177 
published up to 31 May 2018. 178 

 179 

Work in the informal economy may lead to different exposures and exposure effects than does work in 180 
the formal economy. The informal economy is defined as “all economic activities by workers and 181 
economic units that are – in law or in practice – not covered or insufficiently covered by formal 182 
arrangements”, but excluding “illicit activities, in particular the provision of services or the production, 183 
sale, possession or use of goods forbidden by law, including the illicit production and trafficking of 184 
drugs, the illicit manufacturing of and trafficking in firearms, trafficking in persons, and money 185 
laundering, as defined in the relevant international treaties” 19. Consequently, formality of work 186 
(informal vs. formal) may be an effect modifier of the effect of long working hours on ischaemic heart 187 
disease. Therefore, we consider in both systematic reviews the formality of the economy reported in 188 
included studies. 189 

 190 

Description of the risk factor 191 

 192 

The definition of the risk factor, the risk factor levels and the theoretical minimum risk exposure level 193 
are presented in Table 1. Long working hours are defined as any working hours exceeding standard 194 
working hours, i.e. working hours of ≥ 41 hours/week. Based on results from earlier studies on long 195 
working hours and health endpoints 18,20,21, the preferred four exposure level categories for our review 196 
are 35-40, 41-48, 49-54 and ≥ 55 hours/week. This will allow calculating estimates both for large 197 
exposure contrast (i.e. comparing the theoretical minimal exposure to ≥ 55 hours/week) and for potential 198 
dose-response associations (i.e. comparing the theoretical minimal exposure to all other exposure 199 
categories). If the studies provide the preferred exposure level categories, we will use these categories, 200 
but if they provide other exposure categories, we will use the other exposure categories, as long as 201 
exposure exceeds 40 hours/week. 202 

 203 

The theoretical minimum risk exposure are standard working hours defined as 35-40 hours/week. We 204 
acknowledge that it is possible that the theoretical minimum risk exposure might be lower than standard 205 
working hours, but we have to exclude working hours ≤35 hours/week, because studies indicate that a 206 
proportion of individuals working less than standard hours do so because of existing health problems 207 
17,20. Thus, this exposure concerns full-time workers in the formal and informal economy. In other words, 208 
individuals working less than standard hours might belong to a health-selected group or a group 209 
concerned with family care and therefore cannot serve as comparators. Consequently, if a study used as 210 
the reference group individuals working less than standard hours or a combination of individuals 211 
working standard hours and individuals working less than standard hours, it will be excluded from the 212 
systematic review and meta-analysis. The category 35-40 hours/week is the reference group used in 213 
many large studies and previous systematic reviews 15-17. Since the theoretical minimum risk exposure 214 
level is usually set empirically based on the causal epidemiological evidence, we will change the 215 
assumed level as evidence suggests. 216 

 217 

If several studies report exposure levels differing from the standard levels we define here, then, if 218 

possible, we will convert the reported levels to the standard levels and, if not possible, we will report 219 
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analyses on these alternate exposure levels as supplementary information in the systematic reviews.. In 220 

the latter case, our protocol will be updated to reflect our new analyses. 221 

 222 

Table 1: Definitions of the risk factor, risk factor levels and the minimum risk exposure level 223 

 224 

 Definition 

Risk factor Long working hours (including those spent in secondary jobs), defined as 

working hours >40 hours/week, i.e. working hours exceeding standard working 

hours (35-40 hours/week). 

Risk factor levels Preferable exposure categories are 35-40, 41-48, 49-54 and ≥55 hours/week. 

However, whether we can use these categories will depend on the information 

provided in the studies. If the preferable exposure categories are not available we 

will use the exposure categories provided by the studies as long as these exposure 

categories exceed 40 hours/week. 

Theoretical 

minimum risk 

exposure level 

Standard working hours defined as working hours of 35-40 hours/week. 

 225 

Description of the outcome 226 

 227 

The WHO Global Health Estimates group outcomes into standard burden of disease categories,5 based 228 
on standard codes from the International Statistical Classification of Diseases and Related Health 229 
Problems 10th Revision (ICD-10) 22. The relevant WHO Global Health Estimates category for this 230 
systematic review is “II.H.2 Ischaemic heart disease”.5 In line with the WHO Global Health Estimates, 231 
we define the health outcome covered in Systematic Review 2 as ischaemic heart disease, defined as 232 
conditions with ICD-10 codes I120 to I125 (Table 2). We will consider prevalence of, incidence of and 233 
mortality from ischaemic heart disease. Table 2 presents for each disease or health problem included in 234 
the WHO Global Health Estimates category the inclusion in this review. This review covers all the 235 
relevant WHO Global Health Estimates categories. 236 

 237 

Table 2: ICD-10 codes and disease and health problems covered by the WHO burden of disease 238 
category II.H.2 Ischaemic heart disease and their inclusion in this review 239 

 240 

ICD-10 

code  

Disease or health problem Included in this systematic 

review 

I20 Angina pectoris Yes 

I21 Acute myocardial infarction Yes 

I22 Subsequent myocardial infarction Yes 

I23 Certain current complications following acute 

myocardial infarction 

Yes  

I24 Other acute ischaemic heart diseases Yes 

I25 Chronic ischaemic heart disease Yes 

 241 

How the risk factor may impact the outcome 242 

 243 

Figure 1 presents the logic model for our systematic review of the causal relationship between exposure 244 
to long working hours and ischaemic heart diseases. This logic model is an a priori, process-orientated 245 
one 23 that seeks to capture the complexity of the risk factor–outcome causal relationship.24 246 
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 247 

Theoretically, distinct social contexts in labour market are likely to exacerbate or mitigate the effect of 248 
exposure to long working hours on ischaemic heart disease risk. While empirical tests of this assumption 249 
are not available, these contexts can exert a direct effect on working hours. Evidence suggests that 250 
economic globalization drives people around the world to work longer.25 251 

 252 

Based on knowledge of previous research on long working hours and ischaemic heart disease,18,20,21 we 253 
assume that the effect of exposure to long working hours on ischaemic heart disease could be modified 254 
by country (or WHO region), sex, age, industrial sector, occupation and formality of the economy. 255 
Confounding should be considered by, at least, age, sex, and an indicator of socioeconomic position 256 
(e.g. income, education or occupational grade). Exceptions are accepted for studies whose study 257 
samples were homogenous (such as men only) or that conducted sensitivity analyses to test the presence 258 
of confounding (such as sex-disaggregated analyses that can help identify confounding by sex). 259 

 260 

Several variables may mediate the effects of this exposure on disease risk through two major pathways. 261 
The first one concerns behavioural responses that result in an increase in health-adverse behaviours, 262 
such as cigarette smoking, high alcohol consumption, unhealthy diet, and physical inactivity. These 263 
behaviours are established risk factors of ischaemic heart disease.21,26 Moreover, impaired sleep and 264 
poor recovery resulting from this exposure increase the risk of ischaemic heart disease.27,28 Chronic 265 
psychosocial stress responses define a second pathway mediating the effects of exposure on ischaemic 266 
heart disease. According to established physiological evidence recurrent high effort (exposure) results 267 
in continued activation of the autonomic nervous/immune systems and associated stress axes, the 268 
sympatho-adrenal medullary and the hypothalamic-pituitary adrenal axes, with excessive release of 269 
respective stress hormones (adrenalin, noradrenalin and cortisol).29-31 In the longer run, this recurrent 270 
activation exceeds the regulatory capacity of the cardiovascular system, thus triggering functional 271 
dysregulations (e.g. sustained high blood pressure) and structural lesions (e.g. atherogenesis in coronary 272 
vessels).32 273 

 274 

In addition to epidemiological, clinical and experimental evidence suggesting that chronic psychosocial 275 
stress (including that from working long hours) presents a risk factor of ischaemic heart disease, there 276 
is indirect evidence on its causal role from animal studies. In classical experiments with cynomolgus 277 
macaques a direct effect of exposure to a chronic psychosocial stressor on growth of atherosclerotic 278 
plaques in coronary vessels was demonstrated, and this process was prevented by administration of 279 
beta-adrenergic blocking agents.33  280 

 281 
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Figure 1: Logic model of the causal relationship between long working hours and ischaemic heart 282 
disease 283 

 284 

 285 
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 287 
 288 
 289 
 290 
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 293 
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 296 
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 299 
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 302 
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 307 

 308 
 309 

 310 
 311 

 312 
 313 

 314 
 315 

 316 

 317 

 318 

 319 

OBJECTIVES 320 

 321 

1. Systematic Review 1: To systematically review quantitative studies of any design on the 322 
prevalence of relevant levels of exposure to long working hours in the years 2005 to 2018 323 
among the working-age population, disaggregated by country, sex, age and industrial sector or 324 
occupation. Systematic Review 1 will be conducted in a coordinated fashion across all four 325 
review groups that examine long working hours with regard to health endpoints (ischaemic 326 
heart disease, stroke 6, depression 11 and alcohol use 10), led by GS and with JL being the focal 327 
point from the working group on long working hours and ischaemic heart disease. 328 

2. Systematic Review 2: To systematically review and meta-analyse randomized controlled 329 
studies, cohort studies, case-control studies, and other non-randomized intervention studies 330 
including working-age workers (Population) exposed to long working hours (Exposure), 331 
compared with workers with the minimum theoretical risk exposure level of 35-40 hours/week 332 
(Comparator), in order to estimate the relative effect on ischaemic heart disease (Outcome). 333 

Risk factor 

Long working hours 

Mediators 

Pathway 1: Smoking, 

alcohol use, physical 

inactivity, unhealthy diet, 

impaired sleep and poor 

recovery; 

Pathway 2: Autonomous 

nervous system activity and 

immune system activity 

Outcome 

Ischaemic heart disease 

Confounders 

Age, sex and 

socioeconomic 

position 

Effect modifiers 

Country, age, sex, 

socioeconomic 

position, industrial 

sector, occupation 

and formality of 

economy 

Context 

Governance, policy, and cultural and societal norms and values 

The changing world of work 
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 334 

METHODS 335 

 336 

We will apply the Navigation Guide 34 methodology for systematic reviews in environmental and 337 
occupational health as our guiding methodological framework, wherever feasible. The guide applies 338 
established systematic review methods from clinical medicine, including standard Cochrane 339 
Collaboration methods for systematic reviews of interventions, to the field of environmental and 340 
occupational health to ensure systematic and rigorous evidence synthesis on environmental and 341 
occupational risk factors that reduces bias and maximizes transparency 34. The need for further 342 
methodological development and refinement of the relatively novel Navigation Guide has been 343 
acknowledged 34.  344 

 345 

Systematic Review 1 may not map well to the Navigation Guide framework (Figure 1 on page 1009 in 346 
35), which is tailored to hazard identification and risk assessment. Nevertheless, steps 1–6 for the stream 347 

on human data can be applied to systematically review exposure to risk factors. Systematic Review 2 348 

maps more closely to the Navigation Guide framework, and we will conduct steps 1–6 for the stream 349 

on human data, but not conduct any steps for the stream on non-human data, although we will briefly 350 

summarize narratively the evidence from non-human data that we are aware of. 351 
35 352 

We have registered the protocol in PROSPERO under CRD42018084131. This protocol adheres with 353 
the preferred reporting items for systematic review and meta-analysis protocols statement (PRISMA-354 
P) 36,37, with the abstract adhering with the reporting items for systematic reviews in journal and 355 
conference abstracts (PRISMA-A)38. Any modification of the methods stated in the present protocol 356 
will be registered in PROSPERO and reported in the systematic review itself. Systematic Review 1 will 357 
be reported according to the GATHER guidelines 15, and Systematic Review 2 will be reported 358 
according to the preferred reporting items for systematic review and meta-analysis statement 359 
(PRISMA)39. Our reporting of the parameters for estimating the burden of ischaemic heart disease to 360 
long working hours in the systematic review will adhere with the requirements of the GATHER 361 
guidelines 15, because the WHO/ILO burden of disease estimates that may be produced consecutive to 362 
the systematic review must also adhere to these reporting guidelines. 363 

 364 

Systematic Review 1 365 

 366 

Eligibility criteria 367 

 368 

The population, exposure, comparator and outcome (PECO) criteria 39 are described below.  369 

 370 

Types of populations (P) 371 

 372 

We will include studies of the working-age population (≥ 15 years) in the formal and informal economy. 373 

Studies of children (aged ˂ 15 years) and unpaid domestic workers will be excluded. Participants 374 

residing in any WHO and/or ILO Member State and any industrial setting or occupation will be included. 375 

We note that occupational exposure to long working hours may potentially have further population 376 

reach (e.g. across generations for workers of reproductive age) and acknowledge that the scope of our 377 

systematic reviews will not be able capture these populations and impacts on them. Appendix A 378 

provides a complete, but briefer overview of the PECO criteria. 379 

 380 

Types of exposures (E) 381 

 382 
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We will include studies that define long working hours in accordance with our standard definition 383 

(Table 1). We will prioritize measures of the total number of hours worked, including in both of: main 384 

and secondary jobs, self-employment and salaried employment and informal and formal jobs. 385 

Cumulative exposure may be the most relevant exposure metric in theory, but we will here also 386 

prioritize a non-cumulative exposure metric in practice, because we believe that global exposure data 387 

on agreed cumulative exposure measures do not currently exist. We will include all studies where long 388 

working hours were measured, whether objectively (e.g. by means of time recording technology), or 389 

subjectively, including studies that used measurements by experts (e.g. scientists with subject matter 390 

expertise) and self-reports by the worker or workplace administrator or manager. If a study presents 391 

both objective and subjective measurements, then we will prioritize objective measurements. We will 392 

include studies with measures from any data source, including registry data, in the same analyses and 393 

description. 394 

 395 

We will include studies on the prevalence of occupational exposure to the risk factor, if it is 396 

disaggregated by country, sex (two categories: female, male), age group (ideally in 5-year age bands, 397 

such as 20–24 years) and industrial sector (e.g. International Standard Industrial Classification of All 398 

Economic Activities, Revision 4 [ISIC Rev. 4]) 40 or occupation (as defined, for example, by the 399 

International Standard Classification of Occupations 1988 [ISCO-88] 41 or 2008 [ISCO-08] 42. We will 400 

also extract data on the context of risk factor exposure. Criteria may be revised in order to identify 401 

optimal data disaggregation to enable subsequent estimation of the burden of disease. 402 

 403 

We shall include studies with exposure data for the years 2005 to 31 May 2018. For optimal modelling 404 

of exposure, WHO and ILO require exposure data up to 2018, because recent data points help better 405 

estimate time trends, especially where data points may be sparse. The additional rationale for this data 406 

collection window is that the WHO and ILO aim to estimate burden of disease in the year 2015, and we 407 

believe that the lag time from exposure to outcome will not exceed 10 years; so in their models, the 408 

organizations can use the exposure data from as early as 2005 to determine the burden of ischaemic 409 

heart disease 10 years later in 2015. To make a conclusive judgment on the best lag time to apply in the 410 

model, we will summarize the existing body of evidence on the lag time between exposure to long 411 

working hours and ischaemic heart disease in the review. 412 

 413 

Both objective and subjective measures will be included. If both subjective and objective measures are 414 

presented, then we will prioritize objective ones. Studies with measures from any data source, including 415 

registries, will be eligible. The exposure parameter should match the one used in Systematic Review 2 416 

or can be converted to match it. 417 

 418 

Types of comparators 419 

 420 

There will be no comparator, because we will review risk factor prevalence only. 421 

 422 

Types of outcomes 423 

 424 

Exposure to the occupational risk factor (i.e. long working hours). 425 

 426 

Types of studies 427 

 428 

This Systematic Review will include quantitative studies of any design, including cross-sectional 429 

studies. These studies must be representative of the relevant industrial sector, relevant occupational 430 
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group or the national population. We will exclude qualitative, modelling, and case studies, as well as 431 

non-original studies without quantitative data (e.g. letters, commentaries and perspectives). 432 

 433 

Study records written in any language will be included. If a study record is written in a language other 434 

than those spoken by the authors of this review or those of other reviews 6-13 in the series (i.e. Arabic, 435 

Bulgarian, Chinese, Danish, Dutch, English, French, Finnish, German, Hungarian, Italian, Japanese, 436 

Norwegian, Portuguese, Russian, Spanish and Swedish), it will be translated into English. Published 437 

and unpublished studies will be included.  438 

 439 

Studies conducted using unethical practices will be excluded from the review (e.g. studies that 440 

deliberately exposed humans to a known risk factor to human health). 441 

 442 

Types of effect measures 443 

 444 

We will include studies with a measure of the prevalence of a relevant level of exposure to long working 445 

hours. 446 

 447 

Information sources and search 448 

 449 

Electronic academic databases 450 

 451 

We (DG and DP) will at a minimum search the following seven electronic academic databases: 452 

1. Ovid Medline with Daily Update (2005 to 31 May 2018). 453 

2. PubMed (2005 to 31 May 2018). 454 

3. EMBASE (2005 to 31 May 2018). 455 

4. Scopus (2005 to 31 May 2018). 456 

5. Web of Science (2005 to 31 May 2018). 457 

6. CISDOC (2005 to 31 May 2012). 458 

7. PsychInfo (2005 to 31 May 2018). 459 

 460 

The Ovid Medline search strategy for Systematic Review 1 is presented in Appendix B. We will perform 461 

searches in electronic databases operated in the English language using a search strategy in the English 462 

language. Consequently, study records that do not report essential information (i.e. title and abstract) in 463 

English will not be captured. We will adapt the search syntax to suit the other electronic academic and 464 

grey literature databases. When we are nearing completion of the review, we will search the PubMed 465 

database for the most recent publications (e.g., e-publications ahead of print) over the last six months. 466 

Any deviation from the proposed search strategy in the actual search strategy will be documented. 467 

 468 

Electronic grey literature databases 469 

 470 

GS and AT will at a minimum search the two following electronic academic databases: 471 

1. OpenGrey (http://www.opengrey.eu/) 472 

2. Grey Literature Report (http://greylit.org/) 473 

 474 

Internet search engines 475 

 476 

http://www.opengrey.eu/
http://greylit.org/
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We (GS and MMF) will also search the Google (www.google.com/) and GoogleScholar 477 

(www.google.com/scholar/) Internet search engines and screen the first 100 hits for potentially relevant 478 

records. 479 

 480 

Organizational websites 481 

 482 

The websites of the following six international organizations and national government departments will 483 

be searched by AD, DG, JP and GS: 484 

1. International Labour Organization (www.ilo.org/). 485 

2. World Health Organization (www.who.int). 486 

3. European Agency for Safety and Health at Work (https://osha.europa.eu/en). 487 

4. Eurostat (www.ec.europa.eu/eurostat/web/main/home). 488 

5. China National Knowledge Infrastructure (http://www.cnki.net/). 489 

6. Finnish Institute of Occupational Health (https://www.ttl.fi/en/). 490 

7. United States National Institute of Occupational Safety and Health (NIOSH) of the United 491 

States of America, using the NIOSH data and statistics gateway 492 

(https://www.cdc.gov/niosh/data/). 493 

 494 

Hand-searching and expert consultation 495 

 496 

AD, DG, JP, and GS will hand-search for potentially eligible studies in: 497 

 Reference list of previous systematic reviews. 498 

 Reference list of all study records of all included studies. 499 

 Study records published over the past 24 months in the three peer-reviewed academic journals 500 

from which we obtain the largest number of included studies. 501 

 Study records that have cited an included study record (identified in Web of Science citation 502 

database). 503 

 Collections of the review authors. 504 

 505 

Additional experts will be contacted with a list of included studies and study records, with the request 506 

to identify potentially eligible additional ones. 507 

 508 

Study selection 509 

 510 

Study selection will be carried out with Covidence 43,44 and/or the Rayyan Systematic Reviews Web 511 

App 45. All study records identified in the search will be downloaded and duplicates will be identified 512 

and deleted.. Afterwards, at least two review authors (AD and KS), working in pairs, will independently 513 

screen against eligibility criteria titles and abstracts (step 1) and then full texts of potentially relevant 514 

records (step 2). A third review author (GS) will resolve any disagreements between the pairs of study 515 

selectors. If a study record identified in the literature search was authored by a review author assigned 516 

to study selection or if an assigned review author was involved in the study, then the record will be re-517 

assigned to another review author for study selection. In the systematic review, we will document the 518 

study selection in a flow chart, as per GATHER guidelines 15. 519 

 520 

Data extraction and data items 521 

 522 

http://www.google.com/
http://www.google.com/scholar/
http://www.ilo.org/
http://www.who.int/
http://www.ec.europa.eu/eurostat/web/main/home
https://www.ttl.fi/en/
https://www.cdc.gov/niosh/data/


13 
 

A data extraction form will be developed and piloted until there is convergence and agreement among 523 

data extractors. At a minimum, two review authors (out of: BAE, ES and LMH) will independently 524 

extract the data on exposure to long working hours, disaggregated by country, sex, age and industrial 525 

sector or occupation. A third review author (GS) will resolve conflicting extractions. At a minimum, 526 

we will extract data on study characteristics (including study authors, study year, study country, 527 

participants, exposure and outcome), study design (including study type and measurements of the risk 528 

factor and outcome, and response rate), risk of bias (including missing data, as indicated by response 529 

rate and other measures) and study context. The estimates of the proportion of the population exposed 530 

to the occupational risk factor from included studies will be entered into and managed with, the Review 531 

Manager, Version 5.3 (RevMan 5.3) 46 or DistillerSR 47 softwares. 532 

 533 

We will also extract data on potential conflict of interest in included studies, including the financial 534 

disclosures and funding sources of each author and their affiliated organization. We will use a 535 

modification of a previous method to identify and assess undisclosed financial interests 48. Where no 536 

financial disclosure/conflict of interest is provided, we will search declarations of interest both in other 537 

records from this study published in the 36 months prior to the included study record and in other 538 

publicly available repositories 49,50.  539 

 540 

We will request missing data from the principal study author by email or phone, using the contact details 541 

provided in the principal study record. If no response is received, we will follow up twice via email, at 542 

two and four weeks. 543 

 544 

Risk of bias assessment 545 

 546 

Generally agreed methods (i.e. framework plus tool) for assessing risk of bias do not exist for systematic 547 

reviews of input data for health estimates 51, for burden of disease studies, of prevalence studies in 548 

general 52, and those of prevalence studies of occupational and/or environmental risk factors specifically 549 
53-55. None of the five standard risk of bias assessment methods in systematic reviews 56 are applicable 550 

to assessing prevalence studies. The Navigation Guide does not support checklist approaches, such as 551 
52,57, for assessing risk of bias in prevalence studies.  552 

 553 

We will use a modified version of the Navigation Guide risk of bias tool 35 that we developed 554 

specifically for Systematic Review 1 (Appendix C). We will assess risk of bias on the levels of the 555 

individual study and the entire body of evidence. As per our preliminary tool, we will assess risk of bias 556 

along five domains: (i) selection bias; (ii) performance bias; (iii) misclassification bias; (iv) conflict of 557 

interest; and (v) other biases. Risk of bias will be: “low”; “probably low”; “probably high”; “high” or 558 

“not applicable”. To judge the risk of bias in each domain, we will apply our a priori instructions 559 

(Appendix C). 560 

 561 

All risk of bias assessors (BAE, DG, LMH and GS) will trial the tool until they synchronize their 562 

understanding and application of each risk of bias domain, considerations and criteria for ratings. At 563 

least two study authors (out of: BAE, DG and LMH) will then independently judge the risk of bias for 564 

each study by outcome, and a third author (GS) will resolve any conflicting judgments. We will present 565 

the findings of our risk of bias assessment for each eligible study in a standard ‘Risk of bias’ table 58. 566 

Our risk of bias assessment for the entire body of evidence will be presented in a standard ‘Risk of bias 567 

summary’ figure 58.  568 

 569 

Synthesis of results 570 
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 571 

We will neither produce any summary measures, nor synthesise the evidence quantitatively. The 572 

included evidence will be presented in what could be described as an ‘evidence map’. All included data 573 

points from included studies will be presented, together with meta-data on the study design, number of 574 

participants, characteristics of population, setting, and exposure measurement of the data point. 575 

 576 

Quality of evidence assessment 577 

 578 

There is no agreed method for assessing quality of evidence in systematic reviews of the prevalence of 579 

occupational and/or environmental risk factors. We will adopt/adapt from the latest Navigation Guide 580 

instructions for grading 35, including criteria (Appendix D). We will downgrade for the following five 581 

reasons from the Grading of Recommendations Assessment, Development and Evaluation (GRADE) 582 

approach: (i) risk of bias; (ii) inconsistency; (iii) indirectness; (iv) imprecision; and (v) publication bias 583 
59. We will grade the evidence, using the three Navigation Guide quality of evidence ratings: “high”, 584 

“moderate” and “low” 35. Within each of the relevant reasons for downgrading, we will rate any concern 585 

per reason as “none”, “serious” or “very serious”. We will start at “high” for non-randomized studies 586 

and will downgrade for no concern by nil, for a serious concern by one grade (-1), and for a very serious 587 

concern by two grades (-2). We will not up-grade or down-grade the quality of evidence for the three 588 

other reasons normally considered in GRADE assessments (i.e. large effect, dose-response and 589 

plausible residual confounding and bias), because we consider them irrelevant for prevalence estimates. 590 

 591 

All quality of evidence assessors (BAE, LMH and DG) will trial the application of our instructions and 592 

criteria for quality of evidence assessment until their understanding and application is synchronized. At 593 

least two review authors (LMH and DG) will independently judge the quality of evidence for the entire 594 

body of evidence by outcome. A third review author (GS) will resolve any conflicting judgments. In 595 

the systematic review, for each outcome, we will present our assessments of the risk for each GRADE 596 

domain, as well as an overall GRADE rating. 597 

 598 

Strength of evidence assessment 599 

 600 

To our knowledge, no agreed method exists for rating strength of evidence in systematic reviews of 601 

prevalence studies. We (AD and GS) will rate the strength of the evidence for use as input data for 602 

estimating national-level exposure to the risk factor. Our rating will be based on a combination of the 603 

following four criteria: (i) quality of the entire body of evidence; (ii) population coverage of 604 

evidence (WHO regions and countries); (iii) confidence in the entire body of evidence; and (iv) 605 

other compelling attributes of the evidence that may influence certainty. We will rate the strength 606 

of the evidence as either “potentially sufficient” or “potentially inadequate” for use as input data 607 

(Appendix E). 608 

 609 

Systematic Review 2 610 

 611 

Eligibility criteria 612 

 613 

The PECO 39 criteria are described below. 614 

 615 

Types of populations 616 

 617 
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We will include studies of the working-age population (≥  15 years) in the formal and informal 618 

economy. Studies of children (aged ˂ 15 years) and unpaid domestic workers will be excluded. Data on 619 

the formal and informal economy that the workers work in will be extracted. Participants residing in 620 

any WHO and/or ILO Member State and any industrial setting or occupational group will be included. 621 

We note that occupational exposure to long working hours may potentially have further population 622 

reach (e.g. across generations for workers of reproductive age) and acknowledge that the scope of our 623 

systematic reviews will not be able capture these populations and impacts on them.  624 

Appendix F provides a complete, but briefer overview of the PECO criteria. 625 

 626 

Types of exposures 627 

 628 

We will include studies that define long working hours in accordance with our standard definition 629 

(Table 1). We will again prioritize measures of the total number of hours worked, including in both of: 630 

main and secondary jobs, self-employment and salaried employment and informal and formal jobs. We 631 

will include all studies where long working hours were measured, whether objectively (e.g. by means 632 

of time recording technology), or subjectively, including studies that used measurements by experts 633 

(e.g. scientists with subject matter expertise) and self-reports by the worker or workplace administrator 634 

or manager.. If a study presents both objective and subjective measurements, then we will prioritize 635 

objective measurements. We will include studies with measures from any data source, including registry 636 

data, in the same analyses and description. 637 

 638 

Regarding years of data coverage in our systematic review, we will include studies that define exposure 639 

to long working hours in accordance with our standard definition (Table 1). Studies from any year will 640 

be included. 641 

 642 

Types of comparators 643 

 644 

The included comparator will be participants exposed to the theoretical minimum risk exposure level 645 

(Table 1). We will exclude all other comparators. 646 

 647 

Types of outcomes 648 

 649 

We will include studies that define ischaemic heart disease in accordance with our standard definition 650 

of this outcome (Table 2). Other coronary-related unspecific symptoms (e.g. chest pain) will be 651 

excluded. We expect that most studies examining exposure to long working hours and its effect on 652 

ischaemic heart disease have documented ICD-10 diagnostic codes. In the remaining cases, methods 653 

that approximate ICD-10 criteria will ascertain ischaemic heart disease. 654 

 655 

The following measurements of ischaemic heart disease will be regarded as eligible: 656 

i) Diagnosis by a physician with imaging. 657 

ii) Hospital discharge records. 658 

iii) Other relevant administrative data (e.g. records of sickness absence or disability). 659 

iv) Medically certified cause of death. 660 

All other measures will be excluded from this systematic review. 661 

 662 

Objective and subjective measures of the outcome will be eligible. If a study presents both objective 663 

and subjective measurements, then we will prioritize the objective ones. 664 
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 665 

Types of studies 666 

 667 

We will include studies that investigate the effect of long working hours on ischaemic heart disease for 668 

any years. Eligible study designs will be randomized controlled trials (including parallel-group, cluster, 669 

cross-over and factorial trials), cohort studies (both prospective and retrospective), case-control studies, 670 

and other non-randomized intervention studies (including quasi-randomized controlled trials, controlled 671 

before-after studies and interrupted time series studies). We included a broader set of observational 672 

study designs than is commonly included, because a recent augmented Cochrane Review of complex 673 

interventions identified valuable additional studies using such a broader set of study designs 60. As we 674 

have an interest in quantifying risk and not in qualitative assessment of hazard 61, we will exclude all 675 

other study designs (e.g. uncontrolled before-and-after, cross-sectional, qualitative, modelling, case and 676 

non-original studies). 677 

 678 

Records published in any year and any language will be included. Again, the search will be conducted 679 

using English language terms, so that  records published in any language that present essential 680 

information (i.e. title and abstract) in English will be included. If a record is written in a language other 681 

than those spoken by the authors of this review or those of other reviews in the series 6-13, then the record 682 

will be translated into English. Published and unpublished studies will be included. 683 

 684 

Studies conducted using unethical practices will be excluded. 685 

 686 

Types of effect measures 687 

 688 

We will include measures of the relative effect of a relevant level of long working hours on the risk of 689 

having, developing or dying from ischaemic heart disease, compared with the theoretical minimum risk 690 

exposure level. Included relative effect measures are risk ratios and odds ratios for prevalence and 691 

mortality measures and hazard ratios for incidence measures (e.g., developed or died from ischaemic 692 

heart disease). Measures of absolute effects will be excluded (e.g. mean differences in risks or odds). 693 

Measures of absolute effects (e.g. mean differences in risks or odds) will be converted into relative 694 

effect measures, but if conversion is impossible, they will be excluded. To ensure comparability of 695 

effect estimates and facilitate meta-analysis, if a study presents an odds ratio, then we will convert it 696 

into a risk ratio, if possible, using the guidance provided in the Cochrane Collaboration’s handbook for 697 

systematic reviews of interventions 62. 698 

 699 

As shown in our logic framework (Figure 1), we a priori consider the following variables to be potential 700 

effect modifiers of the effect of long working hours on ischaemic heart disease: country, age, sex, 701 

industrial sector, occupation and formality of employment. We consider age, sex and socio-economic 702 

position to be potential confounders. Potential mediators are: smoking, alcohol use, physical inactivity, 703 

unhealthy diet, impaired sleep, poor recovery, autonomous nervous system activity and immune system 704 

activity,. 705 

 706 

If a study presents estimates for the effect from two or more alternative models that have been adjusted 707 

for different variables, then we will systematically prioritize the estimate from the model that we 708 

consider best adjusted, applying the lists of confounders and mediators identified in our logic model 709 

(Figure 1). We will prioritize estimates from models adjusted for more potential confounders over those 710 

from models adjusted for fewer. For example, if a study presents estimates from a crude, unadjusted 711 

model (Model A), a model adjusted for one potential confounder (Model B) and a model adjusted for 712 
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two potential confounders (Model C), then we will prioritize the estimate from Model C. We will 713 

prioritize estimates from models unadjusted for mediators over those from models that adjusted for 714 

mediators, because adjustment for mediators can introduce bias. For example, if Model A has been 715 

adjusted for two confounders, and Model B has been adjusted for the same two confounders and a 716 

potential mediator, then we will choose the estimate from Model A over that from Model B. We 717 

prioritize estimates from models that can adjust for time-varying confounders that are at the same time 718 

also mediators, such as marginal structural models 63 over estimates from models that can only adjust 719 

for time-varying confounders, such as fixed-effects models 64, over estimates from models that cannot 720 

adjust for time-varying confounding. If a study presents effect estimates from two or more potentially 721 

eligible models, then we will explain specifically why we prioritized the selected model. 722 

 723 

Information sources and search 724 

 725 

Electronic academic databases 726 

 727 

At a minimum, we (CB, EC and PL) will search the eight following electronic academic databases: 728 

1. International Clinical Trials Register Platform (to May 31st 2018). 729 

2. Ovid MEDLINE with Daily Update (1946 to May 31st 2018). 730 

3. PubMed (1946 to May 31st 2018). 731 

4. EMBASE (1947 to May 31st 2018). 732 

5. Scopus (1788 to May 31st 2018). 733 

6. Web of Science (1945 to May 31st 2018). 734 

7. CISDOC (1901 to 2012). 735 

8. PsychInfo (1880 to May 31st 2018). 736 

 737 

The Ovid Medline search strategy for Systematic Review 2 is presented in Appendix G. We will 738 

perform searches in electronic databases operated in the English language using a search strategy in the 739 

English language. We will adapt the search syntax to suit the other electronic academic and grey 740 

literature databases. When we are nearing completion of the review, we will search the PubMed 741 

database for the most recent publications (e.g., e-publications ahead of print) over the last six months. 742 

Any deviation from the proposed search strategy in the actual search strategy will be documented. 743 

 744 

Electronic grey literature databases 745 

 746 

At a minimum, we (GS and AT) will search the two following two electronic academic databases: 747 

1. OpenGrey (http://www.opengrey.eu/) 748 

2. Grey Literature Report (http://greylit.org/) 749 

 750 

Internet search engines 751 

 752 

We (GS and MMF) will also search the Google (www.google.com/) and GoogleScholar 753 

(www.google.com/scholar/) Internet search engines and screen the first 100 hits for potentially relevant 754 

records. 755 

 756 

Organizational websites 757 

 758 

The websites of the seven following international organizations and national government departments 759 

will be searched for both systematic reviews by GS and HP: 760 

http://www.opengrey.eu/
http://greylit.org/
http://www.google.com/
http://www.google.com/scholar/
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1. International Labour Organization (www.ilo.org/). 761 

2. World Health Organization (www.who.int). 762 

3. European Agency for Safety and Health at Work (https://osha.europa.eu/en). 763 

4. Eurostat (www.ec.europa.eu/eurostat/web/main/home). 764 

5. China National Knowledge Infrastructure (http://www.cnki.net/). 765 

6. Finnish Institute of Occupational Health (https://www.ttl.fi/en/).  766 

7. United States National Institute of Occupational Safety and Health (NIOSH) of the United 767 

States of America, using the NIOSH data and statistics gateway 768 

(https://www.cdc.gov/niosh/data/). 769 

 770 

Hand-searching and expert consultation 771 

 772 

We (GS and JL) will hand-search for potentially eligible studies in: 773 

 Reference list of previous systematic reviews. 774 

 Reference list of all included study records. 775 

 Study records published over the past 24 months in the three peer-reviewed academic journals 776 

with the largest number of included studies. 777 

 Study records that have cited the included studies (identified in Web of Science citation 778 

database). 779 

 Collections of the review authors. 780 

 781 

Additional experts will be contacted with a list of included studies, with the request to identify 782 

potentially eligible additional studies. 783 

 784 

Study selection 785 

 786 

Study selection will be carried out with the Rayyan Systematic Reviews Web App 45. All study records 787 

identified in the search will be downloaded and duplicates will be identified and deleted. Afterwards, 788 

at least two review authors (PLS and JL), working in pairs, will independently screen titles and abstracts 789 

(step 1) and then full texts (step 2) of potentially relevant records. A third review author (JS) will resolve 790 

any disagreements between the two review authors. If a study record identified in the literature search 791 

was authored by a review author assigned to study selection or if an assigned review author was 792 

involved the study, then the record will be re-assigned to another review author for study selection. The 793 

study selection will be documented in a flow chart in the systematic review, as per PRISMA guidelines 794 
39. 795 

 796 

Data extraction and data items 797 

 798 

A data extraction form will be developed and trialled until data extractors reach convergence and 799 

agreement. At a minimum, two review authors (RR and JL) will extract data on study characteristics 800 

(including study authors, study year, study country, participants, exposure and outcome), study design 801 

(including summary of study design, comparator, epidemiological models used and effect estimate 802 

measure), risk of bias (including selection bias, reporting bias, confounding, and reverse causation) and 803 

study context (e.g. data on contemporaneous exposure to other occupational risk factors potentially 804 

relevant for deaths or other health loss from ischaemic heart disease). A third review author (JS) will 805 

resolve conflicts in data extraction. Data will be entered into and managed with the Review Manager, 806 

Version 5.3 (RevMan 5.3) 46 or DistillerSR 47 softwares, but the Health Assessment Workspace 807 

http://www.ilo.org/
http://www.who.int/
http://www.ec.europa.eu/eurostat/web/main/home
https://www.ttl.fi/en/
https://www.cdc.gov/niosh/data/
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Collaborative (HAWC, http://hawc.readthedocs.io/en/latest/) 65 may also be used in parallel or to 808 

prepare data for entry into RevMan 5.3.  809 

 810 

We will also extract data on potential conflict of interest in included studies. For each author and 811 

affiliated organization of each included study record, we will extract their financial disclosures and 812 

funding sources. We will use a modification of a previous method to identify and assess undisclosed 813 

financial interest of authors 48. Where no financial disclosure or conflict of interest statements are 814 

available, we will search the name of all authors in other study records gathered for this study and 815 

published in the prior 36 months and in other publicly available declarations of interests 49,50. 816 

 817 

We will request missing data from the principal study author by email or phone, using the contact details 818 

provided in the principal study record. If we do not receive a positive response from the study author, 819 

we will send follow-up emails twice, at two and four weeks. 820 

 821 

Risk of bias assessment 822 

 823 

Standard risk of bias tools do not exist for systematic reviews for hazard identification in occupational 824 

and environmental health, nor for risk assessment. The five methods specifically developed for 825 

occupational and environmental health are for either or both hazard identification and risk assessment, 826 

and they differ substantially in the types of studies (randomized, observational and/or simulation 827 

studies) and data (e.g. human, animal and/or in vitro) they seek to assess 56. However, all five methods, 828 

including the Navigation Guide 35, assess risk of bias in human studies similarly 56.  829 

 830 

The Navigation Guide was specifically developed to translate the rigor and transparency of systematic 831 

review methods applied in the clinical sciences to the evidence stream and decision context of 832 

environmental health 34, which includes workplace environment exposures and associated health 833 

outcomes. The guide is our overall organizing framework, and we will also apply its risk of bias 834 

assessment method in Systematic Review 2. The Navigation Guide risk of bias assessment method 835 

builds on the standard risk of bias assessment methods of the Cochrane Collaboration 58 and the US 836 

Agency for Healthcare Research and Quality 66. Some further refinements of the Navigation Guide 837 

method may be warranted 67, but it has been successfully applied in several completed and ongoing 838 

systematic reviews 68-75. In our application of the Navigation Guide method, we will draw heavily on 839 

one of its latest versions, as presented in the protocol for an ongoing systematic review 35. Should a 840 

more suitable method become available, we may switch to it. 841 

 842 

We will assess risk of bias on the individual study level and on the body of evidence overall. The nine 843 

risk of bias domains included in the Navigation Guide method for human studies are: (i) source 844 

population representation; (ii) blinding; (iii) exposure assessment; (iv) outcome assessment; (v) 845 

confounding; (vi) incomplete outcome data; (vii) selective outcome reporting; (viii) conflict of interest; 846 

and (ix) other sources of bias. While two of the earlier case studies of the Navigation Guide did not 847 

utilize outcome assessment as a risk of bias domain for studies of human data 68-71, all of the subsequent 848 

reviews have included this domain 35,72-75. Risk of bias or confounding ratings will be: “low”; “probably 849 

low”; “probably high”; “high” or “not applicable” 35. To judge the risk of bias in each domain, we will 850 

apply a priori instructions (Appendix H), which we have adopted or adapted from an  ongoing 851 

Navigation Guide systematic review 35). For example, a study will be assessed as carrying “low” risk 852 

of bias from source population representation, if we judge the source population to be described in 853 

sufficient detail (including eligibility criteria, recruitment, enrollment, participation and loss to follow 854 

up) and the distribution and characteristics of the study sample to indicate minimal or no risk of 855 

http://hawc.readthedocs.io/en/latest/
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selection effects. The risk of bias at study level will be determined by the worst rating in any bias 856 

domain for any outcome. For example, if a study is rated as “probably high” risk of bias in one domain 857 

for one outcome and “low” risk of bias in all other domains for the outcome and in all domains for all 858 

other outcomes, the study will be rated as having a “probably high” risk of bias overall. 859 

 860 

All risk of bias assessors (EC, AT and PL) will jointly trial the application of the risk of bias criteria 861 

until they have synchronized their understanding and application of these criteria. At least two study 862 

authors (EC and AT) will independently judge the risk of bias for each study by outcome. Where 863 

individual assessments differ, a third author (PL) will resolve the conflict. In the systematic review, for 864 

each included study, we will report our study-level risk of bias assessment by domain in a standard 865 

‘Risk of bias’ table 58. For the entire body of evidence, we will present the study-level risk of bias 866 

assessments in a ‘Risk of bias summary’ figure 58. 867 

 868 

Synthesis of results 869 

 870 

We will conduct meta-analyses separately for estimates of the effect on incidence and mortality. Studies 871 

of different designs will not be combined quantitatively. If we find two or more studies with an eligible 872 

effect estimate, two or more review authors (JS and JL) will independently investigate the clinical 873 

heterogeneity of the studies in terms of participants (including country, sex, age and industrial sector or 874 

occupation), level of risk factor exposure, comparator and outcomes. If we find that effect estimates 875 

differ considerably by country, sex and/or age, or a combination of these, then we will synthesise 876 

evidence for the relevant populations defined by country, sex and/or age, or combination thereof. 877 

Differences by country could include or be expanded to include differences by country group (e.g. 878 

WHO region or World Bank income group). If we find that effect estimates are clinically homogenous 879 

across countries, sexes and age groups, then we will combine studies from all of these populations into 880 

one pooled effect estimate that could be applied across all combinations of countries, sexes and age 881 

groups in the WHO/ILO joint methodology.  882 

 883 

If we judge two or more studies for the relevant combination of country, sex and age group, or 884 

combination thereof, to be sufficiently clinically homogenous to potentially be combined quantitatively 885 

using quantitative meta-analysis, then we will test the statistical heterogeneity of the studies using the 886 

I2 statistic 76. If two or more clinically homogenous studies are found to be sufficiently homogenous 887 

statistically to be combined in a meta-analysis, we will pool the risk ratios of the studies in a quantitative 888 

meta-analysis, using the inverse variance method with a random effects model to account for cross-889 

study heterogeneity 76. The meta-analysis will be conducted in RevMan 5.3, but the data for entry into 890 

these programmes may be prepared using another recognized statistical analysis programme, such as 891 

Stata. We will neither quantitatively combine data from studies with different designs (e.g. combining 892 

cohort studies with case-controls studies), nor unadjusted and adjusted models. We will only combine 893 

studies that we judge to have a minimum acceptable level of adjustment for confounders.  If quantitative 894 

synthesis is not feasible, then we will synthesise the study findings narratively and identify the estimates 895 

that we judged to be the highest quality evidence available. 896 

 897 

Additional analyses 898 

 899 

If we source micro-data on exposure, outcome and potential confounding variables, we may conduct 900 

meta-regressions to adjust optimally for potential confounders. 901 

 902 
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If there is evidence for differences in effect estimates by country, sex, age, industrial sector and/or 903 

occupation, or by a combination of these variables, then we will conduct subgroup analyses by the 904 

relevant variable or combination of variables, as feasible. Where both studies on workers in the informal 905 

economy and in the formal economy are included, then we will conduct sub-group analyses by formality 906 

of economy. Findings of these subgroup analyses, if any, will be used as parameters for estimating 907 

burden of disease specifically for relevant populations defined by these variables. We will also conduct 908 

subgroup analyses by study design (e.g. randomized controlled trials versus cohort studies versus case-909 

control studies). 910 

 911 

We will perform a sensitivity analyses that will include only studies judged to be of “low” or “probably 912 

low” risk of bias from conflict of interest; judged to be of “low” or “probably low” risk of bias; and 913 

with documented or approximated ICD-10 diagnostic codes. We may also conduct a sensitivity analysis 914 

using an alternative meta-analytic model, namely the inverse variance heterogeneity (IVhet) model 77. 915 

 916 

Quality of evidence assessment 917 

 918 

We will assess quality of evidence using a modified version of the Navigation Guide quality of evidence 919 

assessment tool 35. The tool is based on the GRADE approach 59 adapted specifically to systematic 920 

reviews in occupational and environmental health 78. Should a more suitable method become available, 921 

we may switch to it. 922 

 923 

At least two review authors (JS and JL) will assess quality of evidence for the entire body of evidence 924 

by outcome, with any disagreements resolved by a third review author. We will adopt or adapt the latest 925 

Navigation Guide instructions (Appendix D) for grading the quality of evidence 35. We will downgrade 926 

the quality of evidence for the following five GRADE reasons: (i) risk of bias; (ii) inconsistency; (iii) 927 

indirectness; (iv) imprecision; and (v) publication bias. If our systematic review includes ten or more 928 

studies, we will generate a funnel plot to judge concerns on publication bias. If it includes nine or fewer 929 

studies, we will judge the risk of publication bias qualitatively. To assess risk of bias from selective 930 

reporting, protocols of included studies, if any, will be screened to identify instances of selective 931 

reporting.  932 

 933 

We will grade the evidence, using the three Navigation Guide standard quality of evidence ratings: 934 

“high”, “moderate” and “low” 35. Within each of the relevant domains, we will rate the concern for the 935 

quality of evidence, using the ratings “none”, “serious” and “very serious” . As per Navigation Guide, 936 

we will start at “high” for randomized studies and “moderate” for observational studies. Quality will be 937 

downgrade for no concern by nil grades (0), for a serious concern by one grade (-1) and for a very 938 

serious concern by two grades (-2). We will up-grade the quality of evidence for the following other 939 

reasons: large effect, dose-response and plausible residual confounding and bias. For example, if we 940 

have a serious concern for risk of bias in a body of evidence consisting of observational studies (-1), 941 

but no other concerns, and there are no reasons for upgrading, then we will downgrade its quality of 942 

evidence by one grade from “moderate” to “low”. 943 

 944 

Strength of evidence assessment 945 

 946 

We will apply the standard Navigation Guide methodology 35 to rate the strength of the evidence. 947 

The rating will be based on a combination of the following four criteria: (i) quality of the body of 948 

evidence; (ii) direction of the effect; (iii) confidence in the effect; and (iv) other compelling 949 

attributes of the data that may influence our certainty. The ratings for strength of evidence for the 950 
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effect of long working hours on ischaemic heart disease will be “sufficient evidence of 951 

toxicity/harmfulness”, “limited of toxicity/harmfulness”, “inadequate of toxicity/harmfulness” and 952 

“evidence of lack of toxicity/harmfulness” (Appendix I). 953 

 954 

 955 

 956 
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Appendix A: Overview of inclusion and exclusion criteria, Systematic Review 1 1201 

 1202 

Include 1203 

 1204 

1. Quantitative studies of any design, including cross-sectional studies, on the prevalence of relevant levels 1205 
of long working hours for the years 2005 to 2018 1206 

2. Studies of the working-age population (≥ 15 year), including workers in the informal economy 1207 
3. Studies on populations residing in any Member States of WHO and/or ILO and any industrial sector or 1208 

occupational group setting 1209 
4. Studies on the prevalence of relevant levels of long working hours, if the prevalence is disaggregated by 1210 

WHO region, sex (two categories: female, male), age group and industrial sector or occupation 1211 
5. Studies published between 2005-2018 and any language with essential information (title and abstract) in 1212 

English 1213 
 1214 
Exclude 1215 

 1216 

1. Studies of unpaid domestic workers  1217 
2. Studies of children (aged ˂ 15 years) 1218 
3. Studies with data only on years other than between 2005 and 2018 1219 
4. Qualitative, modelling, and case studies, as well as non-original studies without quantitative data (e.g. 1220 

letters, commentaries and perspectives) 1221 
 1222 

 1223 
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Appendix B: Ovid Medline search strategy, Systematic Review 1 

 

 

Population 

 

No search string  

 

Exposure 

 

1. exp "personnel staffing and scheduling"/ 

2. "personnel staffing and scheduling".ti,ab,kw. 

3. shift work schedule.ti,ab,kw. 

4. work schedule tolerance.ti,ab,kw. 

5. workload.kw. 

6. workday shifts.ti,ab,kw. 

7. overwork*.ti,ab,kw. 

8. overtime.ti,ab,kw. 

9. workweek*.ti,ab,kw. 

10. (work* adj3 hour*).ti,ab,kw. 

11. (work* adj3 schedul*).ti,ab,kw. 

12. work* ad3 roster.ti,ab,kw. 

13. (work* adj3 organi#ation).ti,ab,kw. 

14. (work* adj3 time*).ti,ab,kw. 

15. (work* adj3 overload*).ti,ab,kw. 

16. (work* adj3 extend*).ti,ab,kw. 

17. (work* adj3 compress*).ti,ab,kw. 

18. (work* adj3 week*).ti,ab,kw. 

19. (work* adj3 day?).ti,ab,kw. 

20. (job? adj3 hour*).ti,ab,kw. 

21. (job? adj3 schedul*).ti,ab,kw. 

22. (job? adj3 roster).ti,ab,kw. 

23. (job? adj3 organi#ation).ti,ab,kw. 

24. (job? adj3 time*).ti,ab,kw. 

25. (job? adj3 overload*).ti,ab,kw. 

26. (job? adj3 extend*).ti,ab,kw. 

27. (job? adj3 compress*).ti,ab,kw. 

28. (job? adj3 week*).ti,ab,kw. 

29. (job? adj3 day?).ti,ab,kw. 

30. (shift? adj3 hour*).ti,ab,kw. 

31. (shift? adj3 schedul*).ti,ab,kw. 

32. (shift? adj3 roster).ti,ab,kw. 

33. (shift? adj3 organi#ation).ti,ab,kw. 

34. (shift? adj3 time*).ti,ab,kw. 

35. (shift? adj3 overload*).ti,ab,kw. 

36. (shift? adj3 extend*).ti,ab,kw. 
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37. (shift? adj3 compress*).ti,ab,kw. 

38. (shift? adj3 week*).ti,ab,kw. 

39. (shift? adj3 day?).ti,ab,kw. 

40. (work* and (life* or live*) and (balances* or imbalances* or unbalances* or interference*)).ti,ab,kw. 

41. (work* and famil* and conflict*).ti,ab,kw. 

42. or/1-41 

 

Study design 

 

43. prevalence.tw. 

44. incidence.tw. 

45. epidemiol*.tw. 

46. survey.tw. 

47. rapid assessment.tw. 

48. situation assessment.tw. 

49. situational assessment.tw. 

50. rar.tw. 

51. cohort.tw. 

52. surveillance.tw. 

53. seroprevalence.tw. 

54. seroincidence.tw. 

55. seroepidemiol*.tw. 

56. screening.mp. 

57. exp epidemiologic methods/ 

58. exp epidemiologic studies/ 

59. exp sentinel surveillance/ 

60. exp seroepidemiologic studies/ 

61. exp cohort studies/ 

62. exp cross-sectional studies/ 

63. exp longitudinal studies/ 

64. exp follow-up studies/ 

65. exp prospective studies/ 

66. or/43-65 

 

67. 42 and 66 
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Appendix C: Rate risk of bias, Systematic Review 1 

 

Tool development 

 

Departing from the Navigation Guide risk of bias tool 35, we first selected the five relevant risk of bias domains 

(i.e., selection bias, performance bias, exposure measurement, conflict of interest, and other bias), and we adopted 

or adapted the relevant considerations and criteria for ratings. Second, we integrated key considerations from the 

GATHER Guidelines 51 and existing checklists for prevalence studies 52,57. Third, we integrated relevant criteria for 

ratings for the exposure measurement domain from the US Office of Health Assessment and Translation / National 

Toxicology Program risk of bias tool 79. Finally, systematic review methodologists from all systematic reviews in 

the series 6-8,10-14 jointly improved the preliminary tool, and they will further refine and test it over the course of the 

systematic reviews. If a more suitable method becomes available over the course of the systematic review, then we 

may switch to it. 

 

Instructions 

 

 Please evaluate each individual study for the following five risk of bias domains, indicated by one 

key question each.  

 For each risk of bias domain, please rate the risk as “low”; “probably low”; “probably high”; 

“high”; or “not applicable”.  

 For each risk of bias domain, please provide a justification for your rating. 

 If there is empirical evidence or other knowledge that informs the direction of bias, please include 

this in your answer. However, if there is not enough information to robustly indicate direction of a 

potential bias, please do not guess the direction of the bias. 

 Some internal validity issues could potentially be appropriately captured in considerations for 

several different risk of bias domains. In this situation, please select the single most appropriate 

domain to evaluate this potential bias, to avoid double-counting the same internal validity concern. 

 

1. Is there a risk that exposures captured in the study sample do not represent exposures in the target population 

in a manner that might introduce selection bias? 

 

The target population is defined as the population, for which study investigators aim to assess 

exposures.  

 

Examples of considerations for this risk of bias domain include: 

1. the study sample is an adequate representation of the target population 

2. the study sample and the target population have similar characteristics (e.g., sociodemographic 

characteristics, occupation and disease status) 

3. participant inclusion and exclusion were appropriately defined 

4. the sampling frame is representative of the target population 

5. either the study sample was drawn at random, or a census was undertaken 

6. the proportion of persons invited to participate in the study who did participate in the study 

was acceptable 

7. the proportion of persons invited to participate in the study who did participate in the study 

was comparable across exposure levels 

8. the reasons for non-participation in the study were acceptable 

9. the proportion of study participant who participated in the exposure assessment was acceptable 
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10. the proportion of study participant who participated in the exposure assessment was 

comparable across exposure levels 

11. the reasons for  non-participation in exposure assessment were acceptable 

 

If feasible, please also access and consider information reported in other study records from the study. 

 

Criteria for a rating of LOW risk of bias (i.e., the answer to Question 1 above is: “No”): 

 

a) The descriptions of the target population, inclusion/exclusion criteria, recruitment and 

enrollment procedures (including sampling frame), participation/response rates are 

sufficiently detailed, and adequate data were supplied on the distribution of relevant study 

sample and population characteristics, so that you judge the risk of selection effects to be 

low. 

 

OR 

 

b) The descriptions and/or data as indicated in “a)” above do suggest the potential for selection 

effects. However, adequate information was given that you can judge any potential selection 

effects as not differential across sub-groups defined by exposure levels. 

 

OR 

 

c) The descriptions and/or data as indicated in “a)” above do suggest the potential for selection 

effects, and there was no information suggesting that potential selection effects were not 

differential across sub-groups defined by exposure levels. However, drivers of selection 

effects were well-understood, these drivers of selection effects were measured in the data 

set, and appropriate post-hoc statistical methods were used to control for potential selection 

bias. 

 

Criteria for the rating of PROBABLY LOW risk of bias (i.e., the answer to Question 1 above is: 

“Probably No”): 

 

There is insufficient information about participant selection to permit you to judge the risk of 

bias to be low. However, indirect evidence suggests that inclusion/exclusion criteria, 

recruitment and enrollment procedures, and participation/response rates were consistent across 

groups as described by the criteria for a rating of low risk of bias. 

 

Criteria for the rating of PROBABLY HIGH risk of bias (i.e., the answer to Question 1 above is: 

“Probably Yes”): 

 

There is insufficient information about participant selection to permit you to judge the risk of 

bias to be high. However, indirect evidence suggests that inclusion/exclusion criteria, recruitment 

and enrollment procedures, and participation/response rates were inconsistent across groups, as 

described by the criteria for a rating of high risk of bias. 

 

Criteria for the rating of HIGH risk of bias (i.e., i.e., the answer to Question 1 above is: “Yes”): 
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a) The descriptions of the target population, inclusion/exclusion criteria, recruitment and 

enrollment procedures, participation/response rates and/or data on the distribution of 

relevant study sample and population characteristics suggest that the risk of selection 

effects was substantial; 

 

AND 

 

b) No information was provided to indicate that potential selection effects were not 

differential across sub-groups defined by exposure level;  

 

AND 

 

c) No appropriate post-hoc techniques were used to control for potential selection bias. 

 

Criteria for the rating of NOT APPLICABLE (Question 1 is not applicable to the study): 

 

There is evidence that participant selection is not an element of study design capable of 

introducing risk of bias in the study. 

 

2. Were exposure assessors and other study personnel blinded to relevant participant characteristics 

(e.g. occupation and/or disease status) or could exposure assessors’ or other study personnel’s prior 

knowledge of participant characteristics have influenced the exposure assessment in a manner that 

might introduce performance bias? 

 

Criteria for a rating of LOW risk of bias (i.e., the answer to Question 2 above is: “No”): 

 

a) Exposure assessors and study personnel were blinded to relevant participant 

characteristics (e.g. occupation and/or disease status), and the blinding was probably not 

broken. 

 

OR 

 

b) Exposure assessors and study personnel were not blinded to relevant participant 

characteristics. However, this lack of blinding is unlikely to have influenced the exposure 

measurement (e.g., it was likely that exposure was systematically assessed similarly across 

sub-groups defined by participant characteristic); 

 

Criteria for the rating of PROBABLY LOW risk of bias (i.e., the answer to Question 2 above is: 

“Probably No”): 

 

The information on blinding is insufficient to permit a rating of low risk of bias. However, 

indirect evidence suggests that the exposure assessors and study personnel were adequately 

blinded, as described by the criteria for a rating of low risk of bias.  

 

Criteria for the rating of PROBABLY HIGH risk of bias (i.e., the answer to Question 2 above is: 

“Probably Yes”): 

 

The information on blinding is insufficient to permit a rating of high risk of bias. However, 
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indirect evidence suggests that the exposure assessors and study personnel were not adequately 

blinded, as described by the criteria for a rating of high risk of bias. 

 

Criteria for the rating of HIGH risk of bias (i.e., the answer to Question 2 above is: “Yes”): 

 

 Exposure assessors and study personnel were not at all blinded or incompletely blinded, 

and the exposure measures are likely to be influenced by the lack of blinding (e.g., 

exposure was systematically assessed differentially for sub-groups defined by participant 

characteristics). 

 

OR 

 

 Blinding of exposure assessors and study personnel was attempted, but may have been 

broken, and the breaking of the blinding may have introduced bias. 

 

Criteria for the rating of NOT APPLICABLE (Question 2 is not applicable to the study): 

 

There is evidence that blinding is not an element of study design capable of introducing risk 

of bias in the study. 

 

3. Is there a risk that the methods for assessing exposure might consistently over- or under-estimate exposure in 

a manner that might introduce misclassification bias? 

 

The following list of potential considerations is a collection of factors that may potentially systematically 

influence the internal validity of the exposure assessment (not those that may randomly affect overall study 

results). These considerations should be interpreted only as suggested ones and not as a scoring or a checklist.  

 

List of potential considerations: 

 

Quality of exposure measurement: 

 

1. Was the case definition used in the exposure measurement appropriate and consistently applied? 

2. Was the exposure self-reported by the participant for whom the exposure was measured? 

3. In self-reported exposure measurement, were study participants aware of their own health status? 

4. Was the exposure measure in other ways dependent on study participants’ characteristics (e.g. 

occupation and/or disease status) ? 

5. Was the exposure assessment based on individual exposure measurements (e.g. personal dosimetry) or 

aggregate environmental/ambient/area exposure assessment? 

6. Was the exposure assessment influenced by non-occupational exposure (e.g., the environmental 

concentration of an occupational risk factor)? 

7. Did the exposure assessment appropriately take into account the adoption of protective gear and other 

preventive strategies? 

8. If technical devices were used for exposure assessment, did the technical requirements of the devices 

used to perform the exposure measurement meet specific and established standards (e.g. devices were 

properly calibrated)? 

9. Has the exposure measurement been validated for relevant populations and settings? 

 

Data collection: 
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10. Were data collected directly from the participants (as opposed to by proxy)? 

11. Was the same data collection mode used for measuring exposure among all study participants? 

 

Sample size 

 

12. Was the size of the total study sample appropriate? 

13. Was the size of the study sub-samples for each exposure level was appropriate 

 

Validity of prevalence calculation: 

 

14. Was the length of the shortest prevalence period for the assessed exposure appropriate (e.g. the 

shortest prevalence period covered was at least one full working day)? 

15. Were the numerator and denominator for the prevalence estimate appropriate? 

 

Missing data: 

 

16. Were missing data appropriately accounted for (e.g., missing data were appropriately imputed)? 

 

Criteria for a rating of LOW risk of bias (i.e., the answer to Question 3 above is: “No”): 

 

The reviewers judge that there is low risk of exposure misclassification, i.e.: 

 

a) There is high confidence in the accuracy of the exposure measurement method (e.g., the 

methods have been tested for validity and reliability in measuring the targeted exposure). 

In other words, direct evidence suggests that exposure was consistently assessed (i.e., under 

the same method and time-frame) using well-established methods that directly measure 

exposure; the exposure measurement assessed relevant levels of the exposure over relevant 

reporting periods. 

 

OR 

 

b) Less-established or less direct exposure measurements are validated against well-

established or direct methods. For example, the exposure was assessed using less-

established methods that directly measure exposure, but the methods are validated against 

well-established methods; exposure was assessed for a relevant reporting period; the exposure 

measurement assessed relevant levels of the exposure over relevant reporting periods. 

 

Criteria for the rating of PROBABLY LOW risk of bias (i.e., the answer to Question 3 above is: 

“Probably No”): 

 

There is insufficient information about the exposure measurement methods to permit a rating 

of low risk of bias. However, there is indirect evidence that exposure measurement methods 

were accurate, as described by the criteria for a rating of low risk of bias: 

 

a) Indirect evidence suggests that the exposure was consistently assessed using well-

established methods that directly measure exposure 

 

OR  
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b) Exposure was assessed using indirect measures (e.g., questionnaire or occupational 

exposure measurement by a certified occupational health and safety professional) that 

have been validated or empirically shown to be consistent with methods that directly 

measure exposure (i.e., inter-methods validation: one method vs. another). And the 

exposure measurement assessed relevant levels of the exposure over relevant reporting 

periods. 

 

Criteria for the rating of PROBABLY HIGH risk of bias (i.e., the answer to Question 3 above is: 

“Probably Yes”): 

 

There is insufficient information about the exposure measurement methods to permit a rating 

of high risk of bias, but there is indirect evidence that suggests that methods were not robust, 

as described by the criteria for a rating of high risk of bias: 

 

a) Indirect evidence that the exposure was assessed using poorly validated methods that 

directly measure exposure. 

 

OR 

 

b) There is evidence that the exposure was assessed using indirect measures that have not 

been validated or empirically shown to be consistent with methods that directly measure 

exposure (e.g., questionnaire, job-exposure matrix or self-report without validation). 

 

OR 

 

c) Insufficient information is provided about the exposure measurement method, including 

validity and reliability, but there is no evidence for concern about the exposure 

measurement method used. 

 

Criteria for the rating of HIGH risk of bias (i.e., the answer to Question 3 above is: “Yes”): 

 

 Direct evidence suggests that the exposure was assessed using methods with poor validity. 

 

OR 

 

 Evidence suggests exposure misclassification (e.g., differential recall of self-

reported exposure). 

 

OR 

 

 It is unclear how exposure measurement was obtained. 

 

Criteria for the rating of NOT APPLICABLE (Question 3 is not applicable to the study): 

 

There is evidence that exposure measurement methods are not capable of introducing risk of bias 
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in the study. 

 

4. Did the study receive any support from a company, study author or other entity with a potential 

financial interest in the exposures assessed? 

 

Criteria for a judgment of LOW risk of bias Financial conflicts of interest are defined per the July 2010 version 

of the International Committee of Medical Journal Editors uniform disclosure form for potential conflicts of interest 

and included: concurrent or former board membership, concurrent or former consultancy work, concurrent or 

former industry employment, expert testimony, industry grants (issued or pending), payment for lectures including 

service on speakers bureaus, payment for manuscript preparation, patents (planned, pending, or issued), royalties, 

payment for development of educational presentations, stock or stock options, and travel reimbursement, or other 

relations with relevant industries (ICMJE 2010).  

 

Criteria for a rating of LOW risk of bias (i.e., the answer to Question 4 above is: “No”): 

 

The study did not receive support from a company, study author or other entity that had a 

financial interest in the outcome of the study. Examples include the following: 

 Funding source is limited to government, non-profit organizations or academic 

grants funded by government, foundations and/or non-profit organizations; 

 Treatment used in the study (if any) was purchased from a supplier; 

 Company-affiliated staff are not mentioned in the acknowledgements section; 

 Authors were not employees of a company with a financial interest in the outcome of 

the study; 

 Company with a financial interest in the outcome of the study was not involved in the 

design, conduct, analysis or reporting of the study and authors had complete access 

to the data; 

 Study authors make a claim denying conflicts of interest; 

 Study authors are unaffiliated with companies with financial interest, and there is no 

reason to believe a conflict of interest exists; 

 All study authors are affiliated with a government agency (are prohibited from 

involvement in projects, for which there is a potential conflict of interest). 

 

Criteria for the rating of PROBABLY LOW risk of bias (i.e., the answer to Question 4 above is: 

“Probably No”): 

 

There is insufficient information to permit a rating of low risk of bias, but there is indirect 

evidence which suggests the study was free of support from a company, study author, or other 

entity having a financial interest in the outcome of the study, as described by the criteria for a 

rating of low risk of bias. 

 

Criteria for the rating of PROBABLY HIGH risk of bias (i.e., the answer to Question 4 above is: 

“Probably Yes”): 

 

There is insufficient information to permit a rating of high risk of bias, but there is indirect 

evidence which suggests the study was not free of support from a company, study author, or 

other entity having a financial interest in the outcome of the study, as described by the criteria 

for a rating of high risk of bias. 
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Criteria for the rating of HIGH risk of bias (i.e., the answer to Question 4 above is: “Yes”): 

 

The study received support from a company, study author or other entity that had a financial 

interest in the outcome of the study. Examples of support include: 

 Research funds; 

 Chemicals, equipment or testing provided at no cost; 

 Writing services; 

 Author/staff from the study was an employee or otherwise affiliated with a company 

with a financial interest; 

 Company limited author access to the data; 

 Company was involved in the design, conduct, analysis or reporting of the study; 

 Study authors claim a conflict of interest 

 

Criteria for the rating of NOT APPLICABLE (Question 4 is not applicable to the study): 

 

There is evidence that conflicts of interest are not capable of introducing risk of bias in the study. 

 

5. Did the study appear to have other problems that could put it at a risk of bias? 

 

Criteria for a rating of LOW risk of bias (i.e. the answer to Question 5 above is: “No”): 

 

The study appears to be free of other sources of bias. 

 

Criteria for the rating of PROBABLY LOW risk of bias (i.e., the answer to Question 5 above is: 

“Probably No”): 

 

There is insufficient information to permit a rating of low risk of bias, but there is indirect 

evidence which suggests the study was free of other threats to validity. 

 

Criteria for the rating of PROBABLY HIGH risk of bias (i.e., the answer to Question 5 above is: 

“Probably Yes”): 

 

There is insufficient information to permit a rating of high risk of bias, but there is indirect 

evidence which suggests the study was not free of other threats to validity, as described 

by the criteria for a rating of high risk of bias. 

 

Criteria for the rating of HIGH risk of bias (i.e., the answer to Question 5 above is: “Yes”): 

 

There is at least one important other risk of bias. For example, the study: 

 Had a potential source of bias related to the specific study design used; 

 Stopped early due to some data-dependent process (including a formal-stopping 

rule); 

 The conduct of the study is affected by interim results (e.g. recruiting additional 

participants from a sub-group showing greater or lesser effect); 

 Has been claimed to have been fraudulent; and/or 

 Had some other risk of bias. 
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Appendix D: Instructions for grading the quality of evidence, Systematic Reviews 1 and 2 

 

Most of the text from these instructions and criteria for judging risk of bias has been adopted verbatim or adapted 

from one of the latest Navigation Guide systematic reviews 35. 

 

A. Grading Quality 

 

Each of the categories to consider in downgrading or upgrading the evidence is described in detail below. 

Please record your results on the chart at the end of each category, including a brief explanation for your 

ratings. 

 

Category 1. Quality of Study Limitations (Risk of Bias) 

 

Possible ratings: 0=no change; -1 or -2 downgrade 1 or 2 levels 

 

The evidence from studies can be rated down if most of the relevant evidence comes from studies that 

suffer from a high risk of bias. Risk of bias is rated by outcome across studies. Study limitations for 

each outcome for individual studies and across studies are summarized in the heat maps. GRADE 

outlines the following principles for moving from risk of bias in individual studies to rating quality of 

evidence across studies. 

 

1. In deciding on the overall quality of evidence, one does not average across studies (for instance if 

some studies have no serious limitations, some serious limitations, and some very serious limitations, 

one does not automatically rate quality down by one level because of an average rating of serious 

limitations). Rather, judicious consideration of the contribution of each study, with a general guide 

to focus on the high-quality studies is warranted.1 

 

2. This judicious consideration requires evaluating the extent to which each study contributes 

toward the estimate of magnitude of effect. The contribution that each study makes will usually 

reflect study sample size and number of outcome events. Larger studies with many events will 

contribute more, much larger studies with many more events will contribute much more. 

 

3. One should be conservative in the judgment of rating down. That is, one should be confident that  

there is substantial risk of bias across most of the body of available evidence before one rates down 

for risk of bias. 

 

 

                                                           
1 a Note: Limitations to GRADE’s risk of bias assessments as stated by GRADE: “First, empirical evidence supporting 
the criteria is limited. Attempts to show systematic difference between studies that meet and do not meet specific 
criteria have shown inconsistent results. Second, the relative weight one should put on the criteria remains 
uncertain. The GRADE approach is less comprehensive than many systems, emphasizing simplicity and parsimony 
over completeness. GRADE’s approach does not provide a quantitative rating of risk of bias. Although such a rating 
has advantages, we share with the Cochrane Collaboration methodologists a reluctance to provide a risk of bias 
score that, by its nature, must make questionable assumptions about the relative extent of bias associated with 
individual items and fails to consider the context of the individual items.” 
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4. The risk of bias should be considered in the context of other limitations. If, for instance, reviewers 

find themselves in a close-call situation with respect to two quality issues (risk of bias and, say, 

precision), GRADE suggests rating down for at least one of the two. 

 

5. Notwithstanding the first four principles, reviewers will face close-call situations. You should 

acknowledge that you are in such a situation, make it explicit why you think this is the case, and 

make the reasons for your ultimate judgment apparent. 

 

Rating for Risk of Bias (Study Limitations) 

0 no change 

-1 decrease quality 1 level 

-2 decrease quality 2 levels 

Rationale for your judgment 

Human   

 

Category 2. Indirectness of Evidence 

 

Possible ratings: 0=no change; -1 or -2 downgrade 1 or 2 levels 

 

Quality of evidence (your confidence in estimates of effect) may decrease when substantial differences 

exist between the population, exposure, or outcomes measured in the research studies under 

consideration in the review. 

 

Evidence is direct when it directly compares the exposures in which we are interested in the 

populations in which we are interested and measures outcomes important to the study question (in 

GRADE the outcomes must be important to patients). 

 

Based on GRADE (Guyatt et al. 2011), evidence can be indirect in one of three ways.2 

 

1. The population studied differs from the population of interest (the term applicability is often 

used for this form of indirectness). GRADE states that in general, one should not rate down 

for population differences unless one has compelling reason to think that the biology in the 

population of interest is so different than the population tested that the magnitude of effect 

will differ substantially. According to GRADE, most often, this will not be the case. 

 

2. The intervention (exposure) tested may differ from the exposure of interest, i.e., a difference 

in the chemical, route and/or dose. Decisions regarding indirectness of populations and 

exposure depend on an understanding of whether biological or social factors are sufficiently 

different that one might expect substantial differences in the magnitude of effect. GRADE 

also states, “As with all other aspects of rating quality of evidence, there is a continuum of 

similarity of the intervention that will require judgment. It is rare, and usually unnecessary, for 

the intended populations and interventions to be identical to those in the studies, and we should 

                                                           
2 GRADE includes a fourth type of indirectness that occurs when there are no direct (i.e., head-to-head) 
comparisons between two or more interventions of interest. This criterion is not relevant to our study question; it 
could be relevant to future case studies. 



 

43 
 

only rate down if the differences are considered sufficient to make a difference in outcome 

likely.” 

 

3. Outcomes may differ from those of primary interest; for instance, surrogate outcomes that are 

not themselves important, but measured in the presumption that changes in the surrogate 

reflect changes in an important outcome. The difference between desired and measured 

outcomes may relate to time frame. When there is a discrepancy between the time frame of 

measurement and that of interest, whether to rate down by one or two levels will depend on 

the magnitude of the discrepancy. Another source of indirectness related to measurement of 

outcomes is the use of substitute or surrogate endpoints in place of the exposed population’s 

important outcome of interest. In general, the use of a surrogate outcome requires rating down 

the quality of evidence by one, or even two, levels. Consideration of the biology, mechanism, 

and natural history of the disease can be helpful in making a decision about indirectness. 

Surrogates that are closer in the putative causal pathway to the adverse outcomes warrant rating 

down by only one level for indirectness. GRADE states that rarely, surrogates are sufficiently 

well established that one should choose not to rate down quality of evidence for indirectness. 

In general, evidence based on surrogate outcomes should usually trigger rating down, whereas 

the other types of indirectness will require a more considered judgment. 

 

Rating for Indirectness 

0 no change 

-1 decrease quality 1 level 

-2 decrease quality 2 levels 

Rationale for your judgment 

Human   

 

Category 3. Inconsistency of Evidence 

 

Possible ratings: 0 = no change; -1 or -2 downgrade 1 or 2 levels 

 

According to Cochrane, “when studies yield widely differing estimates of effect (heterogeneity or 

variability in results) investigators should look for robust explanations for that heterogeneity. 

…When heterogeneity exists and affects the interpretation of results, but authors fail to identify a 

plausible explanation, the quality of the evidence decreases.” 

 

Based on GRADE (Guyatt et al. 2011), a body of evidence is not rated up in quality if studies yield 

consistent results, but may be rated down in quality if inconsistent. Their stated reason is that a 

consistent bias will lead to consistent, spurious findings. 

 

GRADE suggests rating down the quality of evidence if large inconsistency (heterogeneity) in study results 

remains after exploration of a priori hypotheses that might explain heterogeneity. Judgment of the extent of 

heterogeneity is based on similarity of point estimates, extent of overlap of confidence intervals, and 

statistical criteria. GRADE’s recommendations refer to inconsistencies in effect size, specifically to 

relative measures (risk ratios and hazard ratios or odds ratios), not absolute measures. 

Based on GRADE, reviewers should consider rating down for inconsistency when: 
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1. Point estimates vary widely across studies; 

 

2. Confidence intervals 80 show minimal or no overlap;  

 

3. The statistical test for heterogeneity-which tests the null hypothesis that all studies in a meta- 

analysis have the same underlying magnitude of effect- shows a low P-value; 

 

4. The I2 -which quantifies the proportion of the variation in point estimates due to among-

study differences-is large. (I.e., the I2 index quantifies the degree of heterogeneity in a meta-

analysis).  

 

GRADE states that inconsistency is important only when it reduces confidence in results in relation 

to a particular decision. Even when inconsistency is large, it may not reduce confidence in results 

regarding a particular decision. For example, studies that are inconsistent related to the magnitude of 

a beneficial or harmful effect (but are in the same direction) would not be rated down; in instances 

when results are inconsistent as to whether there is a benefit or harm of treatment, GRADE would 

rate down the quality of evidence as a result of variability in results, because the meaning of the 

inconsistency is so relevant to the decision to treat or not to treat. 

 

Rating for Inconsistency 

0 no change 

-1 decrease quality 1 level 

-2 decrease quality 2 levels 

Rationale for your judgment 

Human   

 

Category 4. Imprecision of Evidence 

 

Possible ratings: 0=no change; -1 or -2 downgrade 1 or 2 levels 

 

Cochrane states that when studies have few participants and few events, and thus have wide confidence 

intervals 80, authors can lower their rating of the quality of evidence. These ratings of precision are 

made as judgments by review authors. The ratings are made by looking across studies, or, if available, 

on the results of a meta-analysis. 

 

GRADE defines evidence quality differently for systematic reviews and guidelines. For systematic 

reviews, quality refers to confidence in the estimates of effect. For guidelines, quality refers to the 

extent to which confidence in the effect estimate is adequate to support a particular decision (Guyatt 

et al. 2011). For the purpose of step 3 of Navigation Guide, we will use the systematic review 

definition, because the decision phase does not occur until step 4 when recommendations for 

prevention are made. Thus, when reviewing the data for imprecision, evaluate your confidence in the 

estimate of the effect. 

 

According to GRADE, to a large extent, CIs inform the impact of random error on evidence quality. 

Thus, when considering imprecision, the issue is whether the CI around the estimate of exposure effect 

is sufficiently narrow. If it is not, GRADE rates down the evidence quality by one level (for instance, 
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from high to moderate). If the CI is very wide, GRADE might rate down by two levels.  

 

Rating for Imprecision 

0 no change 

-1 decrease quality 1 level 

-2 decrease quality 2 levels 

Rationale for your judgment 

Human   

 

Category 5. Publication Bias 

 

Possible ratings: 0 = no change; -1 or -2 downgrade 1 or 2 levels 

 

GRADE (Guyatt et al. 2011) and Cochrane (Higgins and Green 2011) assess publication bias in a 

similar manner. Whereas “selective outcome reporting” is assessed for each study included in the 

review as part of the risk of bias assessment, “publication bias” is assessed on the body of evidence. 

GRADE states that “when an entire study remains unreported and the results relate to the size of the 

effect- publication bias- one can assess the likelihood of publication bias only by looking at a group 

of studies.” 

 

Cochrane’s definition of publication bias is “the publication or non-publication of research findings 

depending on the nature and direction of the results.” Cochrane and GRADE are primarily concerned with 

overestimates of true effects of treatments or pharmaceuticals, especially related to “small studies effects”, 

i.e., the tendency for estimates of an intervention to be more beneficial in smaller studies. There is empirical 

evidence in the clinical sciences that publication and other reporting biases result in over estimating the 

effects of interventions (Higgins and Green 2011). 

 

In contrast, in environmental health, we are primarily concerned with underestimating the true effects 

of a chemical exposure, since in many cases population wide exposure has already occurred. We are 

also concerned that studies finding no association are less likely to be published because journals are 

less likely to publish “negative” findings. 

 

Applying this inverted concern to GRADE’s assessment for publication bias, leads to these 

considerations when rating publication bias: 

 Early negative studies, particularly if small in size, are suspect. (GRADE is concerned with 

early positive studies). 

 Authors of systematic reviews should suspect publication bias when studies are uniformly 

small, particularly when sponsored by the industry. (Same as GRADE) 

 Empirical examination of patterns of results (e.g., funnel plots) may suggest publication bias but 

should be interpreted with caution. (Same as GRADE) 

 More compelling than any of these theoretical exercises is authors’ success in obtaining the 

results of some unpublished studies and demonstrating that the published and unpublished data 

show different results. (Same as GRADE) 

 Comprehensive searches of the literature including unpublished studies, i.e., the grey 

literature, and a search for research in other languages are important to addressing publication 

bias. Note that Cochrane also states “comprehensive searching is not sufficient to prevent some 
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substantial potential biases.” 

 

Rating for Publication Bias 

0 no change 

-1 decrease quality 1 level 

-2 decrease quality 2 levels 

Rationale for your judgment 

Human   

 

Upgrade Categories 

 

GRADE states that the circumstances for upgrading likely occur infrequently and are primarily relevant 

to observational and other non-randomized studies. Although it is possible to rate up results from 

randomized controlled trials, GRADE has yet to find a compelling circumstance for doing so (Guyatt et 

al. 2011). GRADE specifies 3 categories for increasing the quality of evidence (Guyatt et al. 2011) 

 

Category 6. Large Magnitude of Effect 

 

Possible ratings: 0 = no change; +1 or +2 upgrade 1 or 2 levels 

 

Modeling studies suggests that confounding (from non-random allocation) alone is unlikely to explain 

associations with a relative risk (RR) greater than 2 (or less than 0.5), and very unlikely to explain 

associations with an RR greater than 5 (or less than 0.2). Thus, these are the definitions of “large 

magnitude of effect” used by GRADE to upgrade 1 or 2 levels, respectively. Also, GRADE is more 

likely to rate up if the effect is rapid and out of keeping with prior trajectory; usually supported by 

indirect evidence. GRADE presents empirical evidence to support these conclusions, and states that 

“although further research is warranted, both modeling and empirical work suggest the size of bias 

from confounding is unpredictable in direction but bounded in size. 

 

Hence, the GRADE group has previously suggested guidelines for rating quality of evidence up by one 

category (typically from low to moderate) for associations greater than 2, and up by two categories for 

associations greater than 5.” 

 

Applying the GRADE definitions of large magnitude of effect i.e., RR greater than 2 or 5 is 

problematic in environmental health because for dichotomous outcomes RR is a function of the 

exposure comparator; these definitions also are not applicable to results from continuous variables. 

At present, we do not have an empirically defined “large magnitude of effect.” Therefore, for the 

purpose of this case study, review authors should assess whether the results indicate a large magnitude 

of effect using their expert judgment of “large effects” in environmental health and state their 

definition for discussion by the group. 

 

Rating for Large Magnitude of Effect 

0 no change 

+1 increase quality 1 level 

+2 increase quality 2 levels 

Rationale for your judgment 
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Human   

 

Category 7. Dose-response 

 

Possible ratings: 0 = no change; +1 or +2 upgrade 1 or 2 levels 

 

Possible considerations include consistent dose response gradients in one or multiple studies, and/or 

dose response across studies, depending on the overall relevance to the body of evidence.  

 

Rating for Dose-Response 

0 no change 

+1 increase quality 1 level 

+2 increase quality 2 levels 

Rationale for your judgment 

Human   

 

Category 8. Residual Confounding Increases Confidence  

 

Possible ratings: 0=no change; +1 or +2 upgrade 1 or 2 levels 

 

Upgrade if consideration of all plausible residual confounders, biases, or effect modification would 

underestimate the effect or suggest a spurious effect when results show no effect. If a study reports an 

association despite the presence of residual confounding, biases or effect modification that would 

diminish the association, confidence in the association is increased (National Toxicology Program 

2015). GRADE provides an illustrative example related to bias: rating up observational evidence 

finding lack of association between vaccination and autism, which occurred despite empirically 

confirmed bias that parents of autistic children may be more likely to remember their vaccine 

experience. The negative findings despite this form of recall bias suggest rating up the quality of 

evidence (Guyatt et al. 2011).88  

 

Rating for Residual Confounding Increases Confidence 

0 no change 

+1 increase quality 1 level 

+2 increase quality 2 levels 

Rationale for your judgment 

Human   

 

The results of the reviewers’ ratings by population will be compiled and discussed leading to a 

final decision on overall quality of human evidence. The rationale for the decision will be fully 

documented. 

 

Final decision on overall quality of human evidence: 

 

(Example: Moderate quality is upgraded 1 step to high for XYZ reason(s)) 

 

---- High 
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---- Moderate 

 

---- Low 
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Appendix E: Rate the strength of evidence, Systematic Review 1 1 

 2 

The strength of evidence for use as input data will be rated based on a combination of four criteria: (1) quality 3 

of the entire body of evidence; (2) population coverage of evidence (WHO regions and countries); (3) 4 

confidence in the entire body of evidence; and (4) other compelling attributes of the evidence that may 5 

influence certainty. The strength of evidence ratings are summarized below, where their meaning is further 6 

defined. 7 

 8 

Potentially sufficient 

evidence for use as input 

data 

The body of evidence was rated as being of high or moderate quality; it covers at least 

one country each from at least two WHO regions; the review authors had confidence 

in the feasibility of using the evidence as input data; and there are no compelling 

attributes of the evidence that may reduce certainty in it. 

Potentially insufficient 

or inadequate evidence 

for use as input data 

The body of evidence was rated as of low quality; it covered fewer than one country 

each from at least two WHO regions; the review authors were very uncertain about 

the feasibility of using the evidence as input data or had no confidence in it; and/or 

there are compelling attributes of the evidence that may reduce certainty in it. 

 9 
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Appendix F: Overview of inclusion and exclusion criteria, Systematic Review 2 10 

 11 

Include 12 

 13 

1. Studies of working-age population (≥ 15 year), including workers in the informal economy 14 
2. Studies on populations residing in any Member States of WHO and/or ILO and any occupational group or 15 

industrial setting 16 
3. Studies that defined ischaemic heart disease in accordance with our standard definition 17 
4. Studies with the following designs: randomized controlled trials (including parallel-group, cluster, cross-18 

over and factorial ones), prospective and retrospective cohort studies, case-control studies and other non-19 
randomized intervention studies that estimate the effect of long working hours on ischaemic heart 20 
disease, for any years 21 

5. Studies with measures of the relative effect of a relevant level of long working hours on the risk of 22 
having, getting or dying from ischaemic heart disease, compared with the theoretical minimum risk 23 
exposure level of working 35-40 hours/week 24 

6. Included measures are relative effect measures, risk ratios and odds ratios for prevalence and mortality 25 
measures and hazard ratios for incidence measures 26 

7. Studies published in any year and any language with essential information (title and abstract) in English 27 
 28 
Exclude 29 

 30 

1. Studies of unpaid domestic workers  31 
2. Studies of children (˂ 15 years) 32 
3. Studies reporting on measures of absolute effects (e.g. mean differences in risks or odds), if they cannot 33 

be converted into eligible relative measures 34 
4. Cross-sectional studies, qualitative, modelling, and case studies, as well as non-original studies without 35 

quantitative data (e.g. letters, commentaries and perspectives) 36 
 37 
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Appendix G: Ovid Medline search strategy, Systematic Review 2 38 

 39 

Population 40 

 41 

No search string  42 

 43 

Exposure 44 

 45 

1. exp "personnel staffing and scheduling"/ 46 

2. "personnel staffing and scheduling".ti,ab,kw. 47 

3. shift work schedule.ti,ab,kw. 48 

4. work schedule tolerance.ti,ab,kw. 49 

5. workload.kw. 50 

6. workday shifts.ti,ab,kw. 51 

7. overwork*.ti,ab,kw. 52 

8. overtime.ti,ab,kw. 53 

9. workweek*.ti,ab,kw. 54 

10. (work* adj3 hour*).ti,ab,kw. 55 

11. (work* adj3 schedul*).ti,ab,kw. 56 

12. work* ad3 roster.ti,ab,kw. 57 

13. (work* adj3 organi#ation).ti,ab,kw. 58 

14. (work* adj3 time*).ti,ab,kw. 59 

15. (work* adj3 overload*).ti,ab,kw. 60 

16. (work* adj3 extend*).ti,ab,kw. 61 

17. (work* adj3 compress*).ti,ab,kw. 62 

18. (work* adj3 week*).ti,ab,kw. 63 

19. (work* adj3 day?).ti,ab,kw. 64 

20. (job? adj3 hour*).ti,ab,kw. 65 

21. (job? adj3 schedul*).ti,ab,kw. 66 

22. (job? adj3 roster).ti,ab,kw. 67 

23. (job? adj3 organi#ation).ti,ab,kw. 68 

24. (job? adj3 time*).ti,ab,kw. 69 

25. (job? adj3 overload*).ti,ab,kw. 70 

26. (job? adj3 extend*).ti,ab,kw. 71 

27. (job? adj3 compress*).ti,ab,kw. 72 

28. (job? adj3 week*).ti,ab,kw. 73 

29. (job? adj3 day?).ti,ab,kw. 74 

30. (shift? adj3 hour*).ti,ab,kw. 75 

31. (shift? adj3 schedul*).ti,ab,kw. 76 

32. (shift? adj3 roster).ti,ab,kw. 77 

33. (shift? adj3 organi#ation).ti,ab,kw. 78 

34. (shift? adj3 time*).ti,ab,kw. 79 

35. (shift? adj3 overload*).ti,ab,kw. 80 

36. (shift? adj3 extend*).ti,ab,kw. 81 

37. (shift? adj3 compress*).ti,ab,kw. 82 

38. (shift? adj3 week*).ti,ab,kw. 83 

39. (shift? adj3 day?).ti,ab,kw. 84 
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40. (work* and (life* or live*) and (balances* or imbalances* or unbalances* or interference*)).ti,ab,kw. 85 

41. (work* and famil* and conflict*).ti,ab,kw. 86 

42. or/1-41 87 

 88 

Study design 89 

 90 

43. exp Clinical Trial/ 91 

44. trial$.tw.  92 

45. experiment$.tw 93 

46. (intervention adj3 (study or studies or analys$)).tw. 94 

47. Epidemiologic Studies/ 95 

48. Observational Study/ 96 

49. ((observational or epidemiologic$) adj (study or studies or analys$)).tw. 97 

50. exp Cohort Studies/ 98 

51. cohort$.tw. 99 

52. (panel$ adj3 (study or studies or analys$ or data)).tw. 100 

53. (follow up adj (study or studies or analys$)).tw. 101 

54. (repeat$ adj measure$).tw. 102 

55. longitudinal$.tw. 103 

56. retrospective$.tw. 104 

57. exp Case Control Studies/ 105 

58. (case$ adj3 control$).tw. 106 

59. (exposure$ adj4 (study or studies or analys$)).tw. 107 

60. before-after.tw 108 

61. pre-post.tw 109 

62. nonexperimental.ti,ab. 110 

63. non-experimental.ti,ab. 111 

64. nonrandomized.ti,ab. 112 

65. nonrandomised.ti,ab. 113 

66. non-randomized.ti,ab. 114 

67. non-randomised.ti,ab. 115 

68. or/43-67 116 

 117 

Outcome 118 

 119 

69. exp Myocardial Ischemia/ 120 

70. Heart Diseases/ 121 

71. angina.tw. 122 

72. (heart adj3 disease$).tw. 123 

73. (coronary adj3 disease$).tw. 124 

74. (isch?emic adj disease*).tw. 125 

75. myocardial infarct$.tw. 126 

76. (heart adj3 infarct$).tw. 127 

77. ((artery occlusion* or artery disease* or arterioscleros* or atheroscleros*) adj2 coronary).ti,ab. 128 

78. (IHD or CHD or CAD or AMI or MI).ti,ab. 129 

79. exp Myocardial Revascularization/ 130 

80. (coronary adj3 bypass$).tw. 131 
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81. (coronary adj3 angioplast$).tw. 132 

82. cabg.tw. 133 

83. ptca.tw. 134 

84. or/69-83 135 

 136 

85. 42 and 68 and 84 137 

 138 

 139 

  140 
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Appendix H: Instructions for making risk of bias determinations, Systematic Reviews 2 141 

 142 

Most of the text from these instructions and criteria for judging risk of bias has been adopted verbatim 143 
or adapted from one of the latest Navigation Guide systematic reviews 35. 144 

 145 

Instructions: 146 

 147 

 Please evaluate each individual study for the following nine risk of bias domains. 148 
Please answer “low risk,” “probably low risk,” “probably high risk,” “high risk,” 149 
or “not applicable” and provide details/justification for your rating. If there is 150 
empirical evidence or other knowledge that informs the direction of bias, please 151 
include this in your answer as well; however, if there is not enough information 152 
to do so please do not guess at the direction of bias.  153 

 Additionally, please note that some internal validity issues could potentially be 154 
appropriately captured in several different risk of bias considerations. In this 155 
situation, please select the single most appropriate domain to evaluate this 156 
potential bias, to avoid double-counting the same internal validity concern. 157 

 158 

2. Are the study groups at risk of not representing their source populations in a manner 159 
that might introduce selection bias? 160 

 161 

The source population is viewed as the population for which study investigators are 162 
targeting their study question of interest. Examples of considerations for this risk of bias 163 
domain include: 1) level of detail reported for participant inclusion/exclusion (including 164 
details from previously published papers referenced in the article for an existing cohort); 165 
2) participation rates and whether this differed by exposure or outcome group; 3) attrition 166 
rates and reasons; and 4) comparisons of study characteristics between the study population 167 
and full cohort. 168 

 169 

Criteria for a judgment of LOW risk of bias (i.e. 170 
answer: “No”): EITHER: 171 

a) The descriptions of the source population, inclusion/exclusion criteria, 172 
recruitment and enrollment procedures, participation and follow-up rates were 173 
sufficiently detailed, and adequate data were supplied on the distribution of 174 
relevant study sample and population characteristics to support the assertion that 175 
risk of selection effects was minimal. 176 

 177 

OR 178 

 179 

b) Although the descriptions and/or data as indicated in “a” above suggested the 180 
potential for selection effects, adequate support was given indicating that potential 181 
selection effects were not differential across both exposure and outcome. 182 

 183 

OR 184 

 185 

c) Although the descriptions and/or data as indicated in “a” above suggested the 186 
potential for selection effects and there was no support indicating that potential 187 
selection effects were not differential across both exposure and outcome, selection 188 
factors appeared to be well-understood, were measured in the data set, and 189 
appropriate adjustment post hoc techniques were used to control for selection bias. 190 

 191 
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Criteria for the judgment of PROBABLY LOW risk of bias (i.e. answer: “Probably No”): 192 

 193 

There is insufficient information about participant selection to permit a judgment 194 
of low risk of bias, but there is indirect evidence which suggests that 195 
inclusion/exclusion criteria, recruitment and enrollment procedures, and 196 
participation and follow-up rates were consistent across groups as described by the 197 
criteria for a judgment of low risk of bias. 198 

 199 

Criteria for the judgment of PROBABLY HIGH risk of bias (i.e. answer: “Probably Yes”): 200 

 201 

There is insufficient information about participant selection to permit a judgment of 202 
high risk of bias, but there is indirect evidence which suggests that inclusion/exclusion 203 
criteria, recruitment and enrollment procedures, and participation and follow-up rates 204 
were inconsistent across groups, as described by the criteria for a judgment of high 205 
risk of bias. 206 

 207 

Criteria for the judgment of HIGH risk of bias (i.e. answer: “Yes”): 208 

 209 

d) There were indications from descriptions of the source population, 210 
inclusion/exclusion criteria, recruitment and enrollment procedures, 211 
participation and follow-up rates, or data on the distribution of relevant study 212 
sample and population characteristics that risk of selection effects were 213 
substantial; and 214 

e) There was no support to indicate that potential selection effects were not 215 
differential across both exposure and outcome; and 216 

f) Adjustment post hoc techniques were not used to control for selection bias. 217 

 218 

Criteria for the judgment of NOT APPLICABLE (risk of bias domain is not applicable to 219 
study): 220 

 221 

There is evidence that participant selection is not an element of study design capable 222 
of introducing risk of bias in the study. 223 

 224 

3. Was knowledge of the group assignments inadequately prevented (i.e. blinded or 225 
masked) during the study, potentially leading to subjective measurement of either 226 
exposure or outcome? 227 

 228 

Criteria for a judgment of LOW risk of bias (i.e. 229 
answer: “No”): Any of the following: 230 

 No blinding, but the review authors judge that the outcome measures as well 231 
as the exposure measures are not likely to be influenced by lack of blinding 232 
(such as differential outcome assessment where the outcome is assessed using 233 
different measurement or estimation metrics across the exposure groups, or 234 
differential exposure assessment where exposure is assessed using different 235 
measurement or estimation metrics across the diagnostic or outcome groups); 236 
or 237 

 Blinding of key study personnel was ensured, and it is unlikely that the 238 
blinding could have been broken; or 239 

 Some key study personnel were not blinded, but exposure and outcome 240 
assessment was blinded and the non-blinding of others is unlikely to 241 
introduce bias. 242 
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 243 

Criteria for the judgment of PROBABLY LOW risk of bias (i.e. answer: “Probably No”): 244 

 245 

There is insufficient information about blinding to permit a judgment of low risk of 246 
bias, but there is indirect evidence which suggests the study was adequately blinded, 247 
as described by the criteria for a judgment of low risk of bias. For example, 248 
investigators were effectively blinded to the exposure and/or outcome groups if the 249 
exposure was measured by a separate entity and the outcome was obtained from a 250 
hospital record. 251 

 252 

Criteria for the judgment of PROBABLY HIGH risk of bias (i.e. answer: “Probably Yes”): 253 

 254 

There is insufficient information about blinding to permit a judgment of high risk 255 
of bias, but there is indirect evidence which suggests the study was not adequately 256 
blinded, as described by the criteria for a judgment of high risk of bias. 257 

Criteria for the judgment of HIGH risk of bias (i.e. answer: 258 
“Yes”): Any of the following: 259 

 No blinding or incomplete blinding, and the outcome measures or exposure 260 

measures is likely to be influenced by lack of blinding (i.e. differential 261 
outcome or exposure assessment); or 262 

 Blinding of key study personnel attempted, but likely that the blinding 263 
could have been broken so as to introduce bias; or 264 

 Some key study personnel were not blinded, and the non-blinding of 265 
others was likely to introduce bias. 266 

 267 

Criteria for the judgment of NOT APPLICABLE (risk of bias domain is not applicable to 268 
study): 269 

 270 

There is evidence that blinding is not an element of study design capable of 271 
introducing risk of bias in the study. 272 

 273 

4. Were exposure assessment methods lacking accuracy? 274 

 275 

The following list of considerations represents a collection of factors proposed by experts in 276 
various fields that may potentially influence the internal validity of the exposure assessment 277 
in a systematic manner (not those that may randomly affect overall study results). These 278 
should be interpreted only as suggested considerations, and should not be viewed as scoring 279 
or a checklist. 280 

 281 

List of Considerations: 282 

 283 

Possible sources of exposure assessment metrics: 284 

1) Official Records (Ministry of Labour or other official sources) 285 

2) Organization 286 

3) Self reported 287 

4) Combination of the above options 288 

 289 

For each, overall considerations include: 290 

1) What is the quality of the source of the metric being used? 291 

2) Is the exposure measured in the study a surrogate for the exposure? 292 
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3) What was the temporal coverage (i.e. short or long-term exposure)? 293 

4) Did the analysis account for prediction uncertainty? 294 

5) How was missing data accounted for, and any data imputations incorporated? 295 

6) Were sensitivity analyses performed? 296 

 297 

In particular, for exposure assessment models: 298 

1) Were the input data in the study suspected to systematically under- or over-299 
estimate exposure? 300 

2) What type of model was used?  301 

3) What was geographic/spatial accuracy (county, census tract, organization, 302 
individual residence)? 303 

4) What was the temporal specificity and variation? 304 

5) What was the space-time coverage of the model? 305 

6) Were time-activity patterns accounted for? 306 

 307 

Criteria for a judgment of LOW risk of bias (i.e. answer: “No”): 308 

 309 

The reviewers judge that there is low risk of exposure misclassification, i.e.: 310 

 There is high confidence in the accuracy of the exposure assessment 311 
methods, such as methods that have been tested for validity and reliability 312 
in measuring the targeted exposure. 313 

 314 

Criteria for the judgment of PROBABLY LOW risk of bias (i.e. answer: “Probably No”): 315 

 316 

There is insufficient information about the exposure assessment methods to permit 317 
a judgment of low risk of bias, but there is indirect evidence that suggests that 318 
methods were robust, as described by the criteria for a judgment of low risk of bias. 319 

 320 

Criteria for the judgment of PROBABLY HIGH risk of bias (i.e. answer: “Probably Yes”): 321 

 322 

There is insufficient information about the exposure assessment methods to permit 323 
a judgment of high risk of bias, but there is indirect evidence that suggests that 324 
methods were not robust, as described by the criteria for a judgment of high risk of 325 
bias. 326 

 327 

Criteria for the judgment of HIGH risk of bias (i.e. answer: “Yes”): 328 

 329 

The reviewers judge that there is high risk of exposure misclassification and any one 330 
of the following: 331 

 There is low confidence in the accuracy of the exposure assessment methods; 332 
or 333 

 Less-established or less direct exposure measurements are not validated 334 
and are suspected to introduce bias that impacts the outcome assessment; 335 
or 336 

 Uncertain how exposure information was obtained. 337 

 338 

Criteria for the judgment of NOT APPLICABLE (risk of bias domain is not applicable to 339 
study): 340 

 341 
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There is evidence that exposure assessment methods are not capable of introducing 342 
risk of bias in the study. 343 

 344 

5. Were outcome assessment methods lacking accuracy? 345 

 346 

Criteria for a judgment of LOW risk of bias (i.e. answer: “No”): 347 

 348 

The reviewers judge that there is low risk of outcome misclassification, i.e.: 349 

 350 

 Outcomes were assessed and defined consistently across all study 351 
participants, using valid and reliable measures (all non-fatal or fatal 352 
ischaemic heart disease events (ICD-10 codes I20–I25) with solid medical 353 
records). Note that all outcome assessment measures captured in the 354 
PECO statement are considered beforehand to be valid and reliable, unless 355 
other information provided within the study warrants a consideration 356 
otherwise; or 357 

 Less-established or less direct outcome measurements are validated 358 
against well- established or direct methods; or 359 

 Appropriate sensitivity analyses were conducted that suggest the 360 
influence of outcome misclassification would be minimal 361 

 AND, if applicable, appropriate QA/QC for methods is 362 
described and is satisfactory. 363 

 364 

Criteria for the judgment of PROBABLY LOW risk of bias (i.e. answer: “Probably No”): 365 

 366 

There is insufficient information about the outcome assessment methods to permit 367 
a judgment of low risk of bias, but there is indirect evidence which suggests that 368 
methods were robust, as described by the criteria for a judgment of low risk of bias. 369 
Appropriate QA/QC for methods are not described but the review authors judge 370 
that the outcome and the outcome assessment are objective and uniform across 371 
study groups. 372 

 373 

Criteria for the judgment of PROBABLY HIGH risk of bias (i.e. answer: “Probably Yes”): 374 

 375 

There is insufficient information about the outcome assessment methods to permit a 376 
judgment of high risk of bias, but there is indirect evidence which suggests that 377 
methods were not robust, as described by the criteria for a judgment of high risk of 378 
bias. 379 

 380 

Criteria for the judgment of HIGH risk of bias (i.e. answer: “Yes”): 381 

 382 

The reviewers judge that there is high risk of outcome misclassification and any one 383 
of the following: 384 

 385 

 There is low confidence in the accuracy of the outcome assessment methods; 386 
or 387 

 Less-established or less direct outcome measurements are not validated 388 
and are suspected to introduce bias that impacts the outcome assessment 389 

 Uncertain how outcome information was obtained 390 

 391 
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Criteria for the judgment of NOT APPLICABLE (risk of bias domain is not applicable to 392 
study): 393 

 394 

There is evidence that outcome assessment methods are not capable of introducing 395 
risk of bias in the study. 396 

 397 

6. Was potential confounding inadequately incorporated? 398 

 399 

List of important potential confounders, collectively generated by review authors prior 400 
to the initiation of screening for studies based on expert opinion and knowledge 401 
gathered from the literature: 402 

Tier I: Important confounders 403 

 Age, sex and socioeconomic position. 404 

 405 

Tier II: Other potentially important confounders: 406 

None identified. 407 

Criteria for a judgment of LOW risk of bias (i.e. answer: “No”): 408 

 409 

The study appropriately assessed and accounted for (i.e. matched, stratified, 410 
excluded certain populations or statistically controlled for) all important 411 
confounders (Tier I) using appropriate statistical techniques, or reported that 412 
important confounders were evaluated and omitted because inclusion did not 413 
substantially affect the results. The determination of specific confounders may also 414 
be informed by, but not limited to, the studies included in the overall review, 415 

 416 

AND the study appropriately assessed and accounted for (i.e. matched, stratified, 417 
or statistically controlled for) other potentially important confounders relevant 418 
(Tier II) using appropriate statistical techniques, or reported that these confounders 419 
were evaluated and omitted because inclusion did not substantially affect the 420 
results, 421 

AND the important potential confounders were measured consistently across study 422 
groups using valid and reliable methods, or the influence of covariate measurement 423 
error was determined, through sensitivity analysis, to be minimal. 424 

 425 

 426 

Criteria for the judgment of PROBABLY LOW risk of bias (i.e. answer: “Probably No”): 427 

 428 

The study appropriately accounted for most but not all of the important confounders 429 
(Tier 430 

I) or used appropriate statistical techniques; 431 

 432 

AND some of the other potentially important confounders relevant (Tier II) using 433 
appropriate statistical techniques, 434 

OR reported that these confounders were evaluated and omitted because inclusion 435 
did not substantially affect the results; 436 

AND this is not expected to introduce substantial bias. 437 

 438 

Criteria for the judgment of PROBABLY HIGH risk of bias (i.e. answer: “Probably 439 
Yes”): The study evaluated some but not all of the important confounders (Tier I),  440 

AND some but not all of the other potentially important confounders relevant (Tier 441 
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II), OR used questionable statistical techniques for confounder adjustment; 442 

AND this is expected to introduce substantial bias. 443 

 444 

Criteria for the judgment of HIGH risk of bias (i.e. answer: “Yes”): 445 

 446 

The study did not account for or evaluate multiple important confounders (Tier I), 447 

AND did not account for or evaluate multiple other potentially important confounders 448 
relevant (Tier II), 449 

OR the important potential confounders were inappropriately measured and/or 450 
inappropriately analyzed across study groups. 451 

 452 

Criteria for the judgment of NOT APPLICABLE (risk of bias domain is not applicable to 453 
study): 454 

 455 

There is evidence that outcome assessment methods are not capable of introducing 456 
risk of bias in the study. 457 

 458 

7. Were incomplete outcome data inadequately addressed? 459 

 460 

Criteria for a judgment of LOW risk of bias (i.e. answer: “No”): 461 

 462 

Participants were followed long enough to obtain outcome measurements 463 

 464 

OR any one of the following: 465 

 466 

 No missing outcome data; or 467 

 Reasons for missing outcome data unlikely to be related to true 468 
outcome (for survival data, censoring unlikely to introduce bias); or 469 

 Attrition or missing outcome data balanced in numbers across exposure 470 
groups, with similar reasons for missing data across groups; or 471 

 For dichotomous outcome data, the proportion of missing outcomes 472 
compared with observed event risk not enough to have a relevant 473 
impact on the exposure effect estimate; or 474 

 For continuous outcome data, plausible effect size (difference in means or 475 
standardized difference in means) among missing outcomes not enough 476 
to have a relevant impact on the observed effect size; or 477 

 Missing data have been imputed using appropriate methods 478 

 479 

Criteria for the judgment of PROBABLY LOW risk of bias (i.e. answer: “Probably No”): 480 

 481 

There is insufficient information about incomplete outcome data to permit a 482 
judgment of low risk of bias, but there is indirect evidence which suggests 483 
incomplete outcome data was adequately addressed, as described by the criteria for 484 
a judgment of low risk of bias. 485 

 486 

Criteria for the judgment of PROBABLY HIGH risk of bias (i.e. answer: “Probably Yes”): 487 

 488 

There is insufficient information about incomplete outcome data to permit a 489 
judgment of high risk of bias, but there is indirect evidence which suggests 490 
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incomplete outcome data was not adequately addressed, as described by the criteria 491 
for a judgment of high risk of bias. 492 

 493 

Criteria for the judgment of HIGH risk of bias (i.e. answer: “Yes”): 494 

 495 

Participants were not followed long enough to obtain outcome 496 
measurements OR any one of the following: 497 

 Reason for missing outcome data likely to be related to true outcome, with 498 
either imbalance in numbers or reasons for missing data across exposure 499 
groups; or 500 

 For dichotomous outcome data, the proportion of missing outcomes 501 
compared with observed event risk enough to induce biologically 502 
relevant bias in intervention effect estimate; or 503 

 For continuous outcome data, plausible effect size (difference in 504 
means or standardized difference in means) among missing outcomes 505 
enough to induce biologically relevant bias in observed effect size; or 506 

 Potentially inappropriate application of imputation. 507 

 508 

Criteria for the judgment of NOT APPLICABLE (risk of bias domain is not applicable to 509 
study): 510 

 511 

There is evidence that incomplete outcome data is not capable of introducing risk 512 
of bias in the study. 513 

 514 

8. Does the study report appear to have selective outcome reporting? 515 

 516 

Criteria for a judgment of LOW risk of bias (i.e. answer: “No”): 517 

 518 

All of the study’s pre-specified (primary and secondary) outcomes outlined in the pre- 519 
published protocol or the published manuscript’s methods, abstract, and/or 520 
introduction section that are of interest in the review have been reported in the pre-521 
specified way. 522 

 523 

Criteria for the judgment of PROBABLY LOW risk of bias (i.e. answer: “Probably No”): 524 

 525 

There is insufficient information about selective outcome reporting to permit a 526 
judgment of low risk of bias, but there is indirect evidence which suggests the 527 
study was free of selective reporting, as described by the criteria for a judgment of 528 
low risk of bias. This includes if a pre-published protocol is not available but the 529 
study’s pre-specified (primary and secondary) outcomes outlined in the published 530 
manuscript’s methods, abstract, and/or introduction section that are of interest in 531 
the review have been reported in the pre-specified way. 532 

 533 

Criteria for the judgment of PROBABLY HIGH risk of bias (i.e. answer: “Probably Yes”): 534 

 535 

There is insufficient information about selective outcome reporting to permit a 536 
judgment of high risk of bias, but there is indirect evidence which suggests the 537 
study was not free of selective reporting, as described by the criteria for a judgment 538 
of high risk of bias. This includes if a pre-published protocol is not available and 539 
the study’s pre-specified (primary and secondary) outcomes outlined in the 540 
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published manuscript’s methods, abstract, and/or introduction section that are of 541 
interest in the review have not been reported in the pre-specified way. 542 

 543 

Criteria for the judgment of HIGH risk of bias (i.e. answer: 544 
“Yes”): Any one of the following: 545 

 Not all of the study’s pre-specified primary outcomes (as outlined in the pre- 546 

published protocol or published manuscript’s methods, abstract, and/or 547 
introduction) have been reported; or 548 

 One or more primary outcomes is reported using measurements, analysis 549 
methods or subsets of the data (e.g. subscales) that were not pre-specified; 550 
or 551 

 One or more reported primary outcomes were not pre-specified 552 
(unless clear justification for their reporting is provided, such as an 553 
unexpected effect); or 554 

 One or more outcomes of interest are reported incompletely 555 

 556 

Criteria for the judgment of NOT APPLICABLE (risk of bias domain is not applicable to 557 
study): 558 

 559 

There is evidence that selective outcome reporting is not capable of introducing 560 
risk of bias in the study. 561 

 562 

9. Did the study receive any support from a company, study author, or other entity having 563 
a financial interest in any of the exposures studied? 564 

 565 

Criteria for a judgment of LOW risk of bias (i.e. answer: “No”): 566 

 567 

The study did not receive support from a company, study author, or other entity 568 
having a financial interest in the outcome of the study. Examples include the 569 
following: 570 

 Funding source is limited to government, non-profit organizations, or 571 
academic grants funded by government, foundations and/or non-profit 572 
organizations; 573 

 Chemicals or other treatment used in study were purchased from a supplier; 574 

 Company affiliated staff are not mentioned in the acknowledgements section; 575 

 Authors were not employees of a company with a financial interest in the 576 
outcome of the study; 577 

 Company with a financial interest in the outcome of the study was not 578 
involved in the design, conduct, analysis, or reporting of the study and 579 
authors had complete access to the data; 580 

 Study authors make a claim denying conflicts of interest; 581 

 Study authors are unaffiliated with companies with financial interest, and 582 
there is no reason to believe a conflict of interest exists; 583 

 All study authors are affiliated with a government agency (are prohibited 584 
from involvement in projects for which there is a conflict of interest or an 585 
appearance of conflict of interest). 586 

 587 

Criteria for the judgment of PROBABLY LOW risk of bias (i.e. answer: “Probably No”): 588 

 589 

There is insufficient information to permit a judgment of low risk of bias, but there 590 
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is indirect evidence which suggests the study was free of support from a company, 591 
study author, or other entity having a financial interest in the outcome of the study, 592 
as described by the criteria for a judgment of low risk of bias. 593 

 594 

Criteria for the judgment of PROBABLY HIGH risk of bias (i.e. answer: “Probably Yes”): 595 

 596 

There is insufficient information to permit a judgment of high risk of bias, but there 597 
is indirect evidence which suggests the study was not free of support from a 598 
company, study author, or other entity having a financial interest in the outcome of 599 
the study, as described by the criteria for a judgment of high risk of bias. 600 

 601 

Criteria for the judgment of HIGH risk of bias (i.e. answer: “Yes”): 602 

 603 

The study received support from a company, study author, or other entity having a 604 
financial interest in the outcome of the study. Examples of support include: 605 

 Research funds; 606 

 Chemicals, equipment or testing provided at no cost; 607 

 Writing services; 608 

 Author/staff from study was employee or otherwise affiliated with 609 
company with financial interest; 610 

 Company limited author access to the data; 611 

 Company was involved in the design, conduct, analysis, or reporting of the 612 
study; 613 

 Study authors claim a conflict of interest 614 

 615 

Criteria for the judgment of NOT APPLICABLE (risk of bias domain is not applicable to 616 
study): 617 

 618 

There is evidence that conflicts of interest are not capable of introducing risk of bias 619 
in the study. 620 

 621 

10. Did the study appear to have other problems that could put it at a risk of bias? 622 

 623 

Criteria for a judgment of LOW risk of bias (i.e. answer: “No”): 624 

The study appears to be free of other sources of bias. 625 

Criteria for the judgment of PROBABLY LOW risk of bias (i.e. answer: “Probably No”): 626 

 627 

There is insufficient information to permit a judgment of low risk of bias, but there 628 
is indirect evidence which suggests the study was free of other threats to validity. 629 

 630 

Criteria for the judgment of PROBABLY HIGH risk of bias (i.e. answer: “Probably Yes”): 631 

 632 

There is insufficient information to permit a judgment of high risk of bias, but 633 
there is indirect evidence which suggests the study was not free of other threats 634 
to validity, as described by the criteria for a judgment of high risk of bias. 635 

 636 

Criteria for the judgment of HIGH risk of bias (i.e. answer: “Yes”): 637 

There is at least one important risk of bias. For example, the study: 638 

 Had a potential source of bias related to the specific study design used; or 639 
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 Stopped early due to some data-dependent process (including a formal-640 
stopping rule); or 641 

 The conduct of the study is affected by interim results (e.g. recruiting 642 
additional participants from a subgroup showing greater or lesser effect); 643 
or 644 

 Has been claimed to have been fraudulent; or 645 

 Had some other problem. 646 

 647 
648 
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Appendix I: Rate the strength of evidence, Systematic Review 2 649 

 650 

The strength of evidence will be rated based on a combination of four criteria: (1) Quality of the 651 

entire body of evidence; (2) Direction of the effect estimate; (3) Confidence in the effect estimate; 652 

and (4) Other compelling attributes of the evidence that may influence certainty. The strength of 653 

evidence ratings are summarized below, where their meaning is further defined. 654 

 655 

Sufficient evidence 

of 

toxicity/harmfulness 

The available evidence usually includes consistent results from well‐
designed, well‐conducted studies, and the conclusion is unlikely to be 

strongly affected by the results of future studies. For human evidence a 

positive relationship is observed between exposure and outcome where 

chance, bias, and confounding, can be ruled out with reasonable confidence. 

Limited evidence of 

toxicity/harmfulness 

The available evidence is sufficient to determine the effects of the exposure, 

but confidence in the estimate is constrained by such factors as: the number, 

size, or quality of individual studies, the confidence in the effect, or 

inconsistency of findings across individual studies. As more information 

becomes available, the observed effect could change, and this change may be 

large enough to alter the conclusion. For human evidence a positive 

relationship is observed between exposure and outcome where chance, bias, 

and confounding cannot be ruled out with reasonable confidence. 

Inadequate evidence 

of 

toxicity/harmfulness 

Studies permit no conclusion about a toxic effect. The available evidence is 

insufficient to assess effects of the exposure. Evidence is insufficient because 

of: the limited number or size of studies, low quality of individual studies, or 

inconsistency of findings across individual studies. More information may 

allow an estimation of effects. 

Evidence of lack of 

toxicity/harmfulness 
The available evidence includes consistent results from well‐designed, well‐
conducted studies, and the conclusion is unlikely to be strongly affected by 

the results of future studies. For human evidence more than one study showed 

no effect on the outcome of interest at the full range of exposure levels that 

humans are known to encounter, where bias and confounding can be ruled out 

with reasonable confidence. The conclusion is limited to the age at exposure 

and/or other conditions and levels of exposure studied. 

 656 
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Appendix J: Parameters for estimating the national and global burden of ischemic heart disease attributable to long-working hours: Protocol for a 657 
systematic review and meta-analysis (Jian Li) 658 

# Item Guidance On page # Author Comments 

Title 

1 Identification Identify the report as a systematic review, or systematic review and meta-analysis, as 

appropriate. 

1  

2 Update If the protocol is for an update of a previous systematic review, identify as such. NA Not an update of a previous systematic 

review 

Registration 

3 Registration If registered, provide the name of the registry (e.g. PROSPERO) and registration number. 4 PROSPERO-ID: CRD42017084243 

Authors 

4 Contact Provide name, institutional affiliation, and e-mail address of all protocol authors; provide 

physical mailing address of corresponding author. 

1-2  

5 Contributions Describe contributions of protocol authors and identify the guarantor of the review. 24  

Amendments 

6 Amendments If the protocol represents an amendment of a previously completed or published protocol, 

identify as such and list changes; otherwise, state plan for documenting important protocol 

amendments. 

NA  

Support 
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# Item Guidance On page # Author Comments 

7 Sources Indicate sources of financial or other support for the review. 24  

8 Sponsor Provide name for the review funder/s and/or sponsor/s 24  

9 Roles Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the 

protocol. 

24  

Introduction 

10 Rationale Describe the rationale for the review in the context of what is already known 5-6  

11 Objectives Provide an explicit statement of the question(s) the review will address, with specific 

reference to: 

 Participants 

 Interventions / Exposures (as appropriate) 

 Comparisons 

 Outcomes 

 Study design 

9  

Methods 

12 Eligibility 

criteria 

Specify the study characteristics (e.g. PICO/PECO, study design, setting, time frame) and 

report characteristics (e.g. years considered, language, publication status) to be used as 

criteria for eligibility for the review. 

11-15  

13 Information 

sources 

Describe all intended information sources (e.g. electronic databases, contact with study 

authors, trial registers, or other grey literature sources) with planned dates of coverage. 

15-16  
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# Item Guidance On page # Author Comments 

14 Search 

strategy 

Present draft of search strategy to be used for at least one electronic database, including 

planned limits, such that it could be repeated. 

15-16, 27-

30 

 

15 Data 

management 

Describe the mechanism(s) that will be used to manage records and data throughout the 

review. 

15-16  

16 Selection 

process 

State the process that will be used for selecting studies (e.g. two independent reviewers) 

through each phase of the review (i.e. screening, eligibility, and inclusion in meta-analysis). 

16-17  

17 Data 

collection 

process 

Describe planned method of extracting data from reports (e.g. piloting forms, done 

independently, in duplicate), any processes for obtaining and confirming data from 

investigators. 

17-18  

18 Data items List and define all variables for which data will be sought (e.g. PICO items, funding sources), 

any pre-planned data assumptions and simplifications 

11-12  

19 Outcomes and 

prioritisation 

List and define all outcomes for which data will be sought, including prioritization of main 

and additional outcomes, with rationale. 

12  

20 Bias in 

individual 

studies 

Describe anticipated methods for assessing risk of bias of individual studies, including 

whether this will be done at the outcome or study level, or both; state how this information 

will be used in data synthesis 

18-20  

21 Data 

synthesis 

criteria 

Describe criteria under which study data will be quantitatively synthesized 21-22  

22 Summary 

measures 

If data are appropriate for quantitative synthesis, describe planned summary measures, 

methods of handling data, and methods of combining data from studies, including any 

planned exploration of consistency (e.g. I2, Kendall’s tau). 

21-22  
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# Item Guidance On page # Author Comments 

23 Additional 

analyses 

Describe any proposed additional analyses (e.g. sensitivity or subgroup analyses, meta-

regression) 

23  

24 Alternative 

synthesis 

If quantitative synthesis is not appropriate, describe the type of summary planned NA  

25 Meta-bias Specify any planned assessment of meta-bias(es) (e.g. publication bias across studies, 

selective reporting within studies) 

20-21  

26 Confidence in 

cumulative 

evidence 

Describe how the strength of the body of evidence will be assessed (e.g. GRADE) 20-21  

 659 

Environment International modified PRISMA-P report adapted from: Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart 660 
LA. Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1. (Changes are minor, 661 
with text edits to accommodate the subject matter of the journal and formatting to fit page.) 662 

 663 


