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1 Supplementary Table 1. Sources of evidence identified for this review, n = 315. 

Ser

. 

Reference 

& year 
Reference title 

Reference 

type 

Publication 

type 

Evidence 

type 

Evidence 

category 

1 
Abuhadida 

et al, 2022 

Return on Investment from 

the Prevention of Orphan 

Diseases in Kuwait 

Topic-

related 

Journal 

article 

Original 

research 

article 

Primary 

2 
Adachi et 

al, 2023 

Enhancing Equitable 

Access to Rare Disease 

Diagnosis and Treatment 

around the World: A 

Review of Evidence, 

Policies, and Challenges 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

3 
Adama et 

al, 2023 

The psychosocial impact of 

rare diseases among 

children and adolescents 

attending mainstream 

schools in Western 

Australia 

Topic-

related 

Journal 

article 

Original 

research 

article 

Primary 

4 
Adams et 

al, 2024 

Addressing diagnostic gaps 

and priorities of the global 

rare diseases community: 

Recommendations from the 

IRDiRC diagnostics 

scientific committee 

Topic-

related 

Journal 

article 

Recommen

dations 
Secondary 

5 
Ali et al, 

2021 

The quality evaluation of 

rare disease registries—an 

assessment of the essential 

features of a disease 

registry 

Topic-

related 

Journal 

article 

Original 

research 

article 

Primary 

6 

American 

Public 

Health 

Association

, 2023 

What is public health? 
Topic-

related 

Professional 

website 

Online 

briefing 
Secondary 

7 

American 

thrombosis 

and 

hemostasis 

Community Counts: CDC 

Public Health Surveillance 

Project For Bleeding 

Disorders 

Topic-

related 

Professional 

website 

Online 

briefing 
Secondary 
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network, 

2023 

8 
Andreu et 

al, 2022 

The burden of rare 

diseases: an economic 

evaluation 

Topic-

related 
Report Overview Secondary 

9 
Angelis et 

al, 2015 

Socio-economic burden of 

rare diseases: A systematic 

review of cost of illness 

evidence 

Topic-

related 

Journal 

article 

Systematic 

review 
Secondary 

10 
Angin et al, 

2024 

Coding undiagnosed rare 

disease patients in health 

information systems: 

recommendations from the 

RD-CODE project 

Topic-

related 

Journal 

article 

Recommen

dations 
Secondary 

11 
Annemans 

et al, 2017 

Recommendations from the 

European Working Group 

for Value Assessment and 

Funding Processes in Rare 

Diseases (ORPH-VAL) 

Topic-

related 

Journal 

article 

Recommen

dations 
Secondary 

12 
Armeni et 

al, 2021 

Reflections on the 

Importance of Cost of 

Illness Analysis in Rare 

Diseases: A Proposal 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

13 
Arnold et 

al, 2015 

The role of globalization in 

drug development and 

access to orphan drugs: 

orphan drug legislation in 

the US/EU and in Latin 

America 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

14 

Atkins and 

Padgett, 

2024 

Living with a Rare Disease: 

Psychosocial Impacts for 

Parents and Family 

Members – a Systematic 

Review 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

15 

Atrash and 

Carpentier, 

2012 

The evolving role of public 

health in the delivery of 

health care 

Topic-

related 

Journal 

article 
Overview Secondary 



  Supplementary Material 

 4 

16 
Austin et 

al, 2018 

Future of Rare Diseases 

Research 2017-2027: An 

IRDiRC Perspective. 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

17 

Australian 

Governmen

t, 2015 

Orphan drugs program 

discussion paper 

Topic-

related 

Governmenta

l document 

Governmen

tal report 
Secondary 

18 
Aymé et al, 

2008 

Empowerment of patients: 

lessons from the rare 

diseases community 

Topic-

related 

Journal 

article 
Perspective Secondary 

19 
Baba et al, 

2018 

Public Health, Population 

Health, and Planning: Ideas 

to Improve Communities 

Topic-

related 

Journal 

article 
Perspective Secondary 

20 
Bajaj et al, 

2019 

Genomics of rare genetic 

diseases—experiences from 

India 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

21 
van Balen 

et al, 2021 

Patient-relevant health 

outcomes for hemophilia 

care: Development of an 

international standard 

outcomes set 

Topic-

related 

Journal 

article 

Systematic 

review 
Secondary 

22 
Barton and 

Grant, 2006 

A health map for the local 

human habitat 

Topic-

related 

Journal 

article 
Perspective Secondary 

23 
Baynam et 

al, 2017 

Improved diagnosis and 

care for rare diseases 

through implementation of 

precision public health 

framework 

Topic-

related 
Textbook 

Book 

chapter 
Secondary 

24 
Baynam et 

al, 2020 

A call for global action for 

rare diseases in Africa 

Topic-

related 

Journal 

article 

Commentar

y 
Secondary 

25 
Belzer et al, 

2022 

Psychosocial 

Considerations for the 

Child with Rare Disease: A 

Review with 

Recommendations and 

Calls to Action 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 
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26 
Berntorp et 

al, 2021 
Haemophilia 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

27 

Bhattachar

ya et al, 

2021 

Rare diseases research and 

policy in Australia: On the 

journey to equitable care 

Topic-

related 

Journal 

article 
Perspective Secondary 

28 
Bilkey et 

al, 2019 

Optimizing Precision 

Medicine for Public Health 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

29 
Birkelund, 

2019 

Rare disease thresholds-An 

analysis of different 

definitions, laws and 

arguments 

Topic-

related 
Thesis 

Literature 

review 
Secondary 

30 
Blonda et 

al, 2021 

How to Value Orphan 

Drugs? A Review of 

European Value 

Assessment Frameworks 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

31 
Bolous et 

al, 2022 

Gene Therapy and 

Hemophilia: Where Do We 

Go from Here? 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

32 
Bouwman 

et al, 2020 

Regulatory issues for 

orphan medicines: A 

review 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

33 
Bradley et 

al, 2018 

Toward a Contemporary 

Definition of Health 

Topic-

related 

Journal 

article 
Perspective Secondary 

34 

Braveman 

and 

Gottlieb, 

2014 

The social determinants of 

health: it's time to consider 

the causes of the causes 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

35 
Brooks, 

2024  

The Bespoke Gene Therapy 

Consortium: facilitating 

development of AAV gene 

therapies for rare diseases 

Topic-

related 

Journal 

article 

Commentar

y 
Secondary 

36 

Bruckner-

Tuderman, 

2021 

Epidemiology of rare 

diseases is important 

Topic-

related 

Journal 

article 

Commentar

y 
Secondary 
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37 
Budhwar et 

al, 2016 

Regulations of orphan 

drugs in USA, EU and 

India-A comparative study 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

38 
Burke et al, 

2021a 

Clinical, humanistic, and 

economic burden of severe 

hemophilia B in the United 

States: Results from the 

CHESS US and CHESS 

US+ population surveys 

Topic-

related 

Journal 

article 

Original 

research 

article 

Primary 

39 
Burke et al, 

2021b 

Clinical, humanistic, and 

economic burden of severe 

haemophilia B in adults 

receiving factor IX 

prophylaxis: findings from 

the CHESS II real-world 

burden of illness study in 

Europe 

Topic-

related 

Journal 

article 

Original 

research 

article 

Primary 

40 
Byams et 

al, 2023 

Building the foundation for 

a community-generated 

national research blueprint 

for inherited bleeding 

disorders: research 

priorities in health services; 

diversity, equity, and 

inclusion; and 

implementation science 

Topic-

related 

Journal 

article 
Perspective Secondary 

41 
CADTH, 

2016 

Drugs for rare diseases: 

evolving trends in 

regulatory and health 

technology assessment 

perspectives 

Topic-

related 

Governmenta

l document 

Governmen

tal report 
Secondary 

42 
Capili, 

2021 
Cross-Sectional Studies 

Topic-

related 

Journal 

article 
Overview Secondary 

43 

Capital 

Area Public 

Health 

Network, 

2023 

What is public health? 
Topic-

related 

Professional 

website 

Online 

briefing 
Secondary 
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44 
Carvalho et 

al, 2021 

Patient access to gene 

therapy medicinal products: 

a comprehensive review 

Topic-

related 

Journal 

article 

Systematic 

review 
Secondary 

45 CDC, 2015 Definition of Policy 
Topic-

related 

Official 

website 

Online 

briefing 
Secondary 

46 CDC, 2018 
Introduction to Public 

Health Surveillance 

Topic-

related 

Official 

website 

Online 

briefing 
Secondary 

47 CDC, 2020 
The 10 Essential Public 

Health Services 

Topic-

related 

Official 

website 

Online 

briefing 
Secondary 

48 CDC, 2022 
Social Determinants of 

Health at CDC 

Topic-

related 

Official 

website 

Online 

briefing 
Secondary 

49 CDC, 2023 What is Public Health? 
Topic-

related 

Official 

website 

Online 

briefing 
Secondary 

50 
Chan et al, 

2020 

Access and Unmet Needs 

of Orphan Drugs in 194 

Countries and 6 Areas: A 

Global Policy Review With 

Content Analysis 

Topic-

related 

Journal 

article 

Systematic 

review 
Secondary 

51 
Chang et al, 

2022 

A survey of registered 

pharmacological clinical 

trials on rare neurological 

diseases in children in 

2010-2020 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

52 
Chigbu et 

al, 2023 

The Science of Literature 

Reviews: Searching, 

Identifying, Selecting, and 

Synthesising 

Methodolo

gical 

Journal 

article 
Overview Secondary 

53 
Chernyi et 

al, 2024 

Recent Advances in Gene 

Therapy for Hemophilia: 

Projecting the Perspectives 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

54 Choi, 2012 

The past, present, and 

future of public health 

surveillance 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 



  Supplementary Material 

 8 

55 
Choon et 

al, 2024 

Artificial intelligence and 

database for NGS-based 

diagnosis in rare disease 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

56 
Chung et 

al, 2022 

Rare disease emerging as a 

global public health priority 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

57 
Chung et 

al, 2023 

Socio-economic costs of 

rare diseases and the risk of 

financial hardship: a cross-

sectional study 

Topic-

related 

Journal 

article 

Original 

research 

article 

Primary 

58 
Coffin et al, 

2023 

The World Federation of 

Hemophilia World 

Bleeding Disorders 

Registry: insights from the 

first 10,000 patients 

Topic-

related 

Journal 

article 

Original 

research 

article 

Primary 

59 

Columbia 

University, 

2021 

Public Health Policy: 

Definition, Examples, and 

More 

Topic-

related 

Official 

website 

Online 

briefing 
Secondary 

60 

Committee 

for 

Advanced 

Therapies, 

2021 

Guideline on quality, non-

clinical and clinical aspects 

of medicinal products 

containing genetically 

modified cells - Revision 1 

Topic-

related 

Official 

website 

Online 

briefing 
Secondary 

61 

Congressio

nal Budget 

Office, 

2023 

The Demographic Outlook: 

2023 to 2053 

Topic-

related 

Official 

website 

Online 

briefing 
Secondary 

62 
Coppola et 

al, 2022 

Current choices and 

management of treatment in 

persons with severe 

hemophilia A without 

inhibitors: a mini-Delphi 

consensus 

Topic-

related 

Journal 

article 

Recommen

dations 
Secondary 

63 
Cornel et 

al, 2021 

Neonatal and carrier 

screening for rare diseases: 

how innovation challenges 

screening criteria 

worldwide 

Topic-

related 

Journal 

article 
Overview Secondary 
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64 

countryeco

nomy.com, 

n.d. 

Japan - Population 
Topic-

related 

Professional 

website 

Online 

briefing 
Secondary 

65 

County of 

Los 

Angeles, 

2004 

Public Health Core 

Functions and Essential 

Services 

Topic-

related 

Governmenta

l document 

Online 

briefing 
Primary 

66 
Cox et al, 

2022 

Editorial: Prevention, 

diagnosis and treatment of 

rare disorders 

Topic-

related 

Journal 

article 
Editorial Secondary 

67 
Cunico et 

al, 2023 

Initiatives to promote 

access to medicines after 

publication of the Brazilian 

Policy on the 

Comprehensive Care of 

People with Rare Diseases 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

68 
Czech et al, 

2019 

A Review of Rare Disease 

Policies and Orphan Drug 

Reimbursement Systems in 

12 Eurasian Countries 

Topic-

related 

Journal 

article 

Systematic 

review 
Secondary 

69 
Czech et al, 

2019 

Bridging East with West of 

Europe – A comparison of 

orphan drug policies in 

Poland, Russia and the 

Netherlands 

Topic-

related 

Journal 

article 

Systematic 

review 
Secondary 

70 

Czerska 

and 

Skweres-

Kuchta, 

2021 

Integrative medicine as a 

new treatment model and 

the future of health care 

systems in the world in the 

context of rare diseases 

Topic-

related 

Journal 

article 
Overview Secondary 

71 
Dale et al, 

2014 
Rare Disease Registries 

Topic-

related 
Textbook 

Book 

chapter 
Secondary 

72 Dang, 2023 
Real-World Evidence: A 

Primer 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

73 
David et al, 

2023 
The Plight of Rare Diseases 

in Southern Africa: Health 

Topic-

related 

Journal 

article 
Perspective Secondary 
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and Social Services Policy 

Recommendations 

74 
Decker et 

al, 2023 

Novel approach to decision 

making for orphan drugs 

Topic-

related 

Journal 

article 
Overview Secondary 

75 
Delaye et 

al, 2022 

Valuing the "Burden" and 

Impact of Rare Diseases: A 

Scoping Review 

Topic-

related 

Journal 

article 

Scoping 

review 
Secondary 

76 
Derayeh et 

al, 2018 

National information 

system for rare diseases 

with an approach to data 

architecture: A systematic 

review 

Topic-

related 

Journal 

article 

Systematic 

review 
Secondary 

77 

Devleessch

auwer et al, 

2014 

Calculating disability-

adjusted life years to 

quantify burden of disease 

Topic-

related 

Journal 

article 
Overview Secondary 

78 

Dharmaraja

n et al, 

2014 

Out-of-pocket and 

catastrophic expenditure on 

treatment of haemophilia 

by Indian families 

Topic-

related 

Journal 

article 

Original 

research 

article 

Primary 

79 
Dharssi et 

al, 2017 

Review of 11 national 

policies for rare diseases in 

the context of key patient 

needs 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

80 
Dias et al, 

2023 

Rarecare: A policy 

perspective on the burden 

of rare diseases on 

caregivers in Latin America 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

81 

Doherty 

and 

Kelley, 

2023 

Bleeding Disorders 
Topic-

related 
Textbook 

Book 

chapter 
Secondary 

82 
Dolan et al, 

2014 

Enhancing haemophilia 

care through registries 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

83 
Dolley, 

2018 

Big Data’s Role in 

Precision Public Health 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 
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84 
Dugger et 

al, 2018 

Drug development in the 

era of precision medicine 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

85 

Edelstein 

and 

Yoder, 

2016 

The Child in Context of the 

Family, Community, and 

Society 

Topic-

related 
Textbook 

Book 

chapter 
Secondary 

86 
Edu et al, 

2024 

Burden of rare diseases in 

Africa: Recommendations 

for improving access to 

medications and healthcare 

Topic-

related 

Journal 

article 

Letter to 

the Editor 
Secondary 

87 
Eichler et 

al, 2023 

Orphan drugs’ clinical 

uncertainty and prices: 

Addressing allocative and 

technical inefficiencies in 

orphan drug reimbursement 

Topic-

related 

Journal 

article 
Overview Secondary 

88 

El-Sayed 

and Bolous, 

2024 

Economic Burden of 

Haemophilia from a 

Societal Perspective: A 

Scoping Review 

Topic-

related 

Journal 

article 

Scoping 

review 
Secondary 

89 
Encina et 

al, 2019 

Rare diseases in Chile: 

challenges and 

recommendations in 

universal health coverage 

context 

Topic-

related 

Journal 

article 

Position 

statement  
Secondary 

90 
Epps et al, 

2022 

Global Regulatory and 

Public Health Initiatives to 

Advance Pediatric Drug 

Development for Rare 

Diseases 

Topic-

related 

Journal 

article 

Literature 

review 
Secondary 

91 
Ertok et al, 

2023 

RARE DISEASES IN 

TURKEY 

Topic-

related 
Report Overview Secondary 

92 

EUROCAT 

Central 

Registry, 

2012 

EUROCAT Special Report: 

Congenital Anomalies are a 

Major Group of Mainly 

Rare Diseases 

Topic-

related 

Official 

document 

Official 

report 
Secondary 

93 

European 

Commissio

n, 2018 

INNOVATIVE 

PAYMENT MODELS 

FOR HIGH-COST 

INNOVATIVE 

Topic-

related 

Official 

document 

Official 

report 
Secondary 
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MEDICINES. Report of the 

Expert Panel on effective 

ways of investing in Health 

(EXPH) 

94 

European 

Commissio

n, 2022 

Draft proposal for a 

European Partnership under 

Horizon Europe Rare 

Diseases 

Topic-

related 

Official 

document 

Official 

proposal 
Secondary 

95 

European 

Commissio

n, 2023 

Orphan medicinal products 
Topic-

related 

Official 

website 

Online 

briefing 
Secondary 

96 

European 

Economic 

and Social 

Committee, 

2023 

Opinion of the European 

Economic and Social 

Committee on Ensuring 

strong European solidarity 

for rare disease patients 

Topic-

related 

Official 

document 

Official 

report 
Secondary 

97 

European 

Parliament, 

2023 

Public health - Fact Sheets 

on the European Union 

Topic-

related 

Official 

website 

Online 

briefing 
Secondary 

98 

European 

Union, 

2000 

Regulation (EC) No 

141/2000 of the European 

Parliament and of the 

Council of 16 December 

1999 on orphan medicinal 

products 

Topic-

related 

Official 

document 
Regulation Primary 
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Eurostat, 

2006 
Population statistics 

Topic-
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document 

Official 
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Primary 
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2023 
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decrease 

Topic-

related 

Official 

website 

Online 

briefing 
Primary 
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Fantini and 

Vaccaro, 

2019 

Value based healthcare for 

rare diseases: efficiency, 

efficacy, equity 

Topic-

related 

Journal 

article 

Literature 
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Secondary 
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Fermaglich 

and Miller, 

2023 

A comprehensive study of 

the rare diseases and 

conditions targeted by 

orphan drug designations 

and approvals over the 

Topic-

related 

Journal 

article 
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research 

article 
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al, 2017 

Sustainable public health 
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Journal 
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105 
Fischer et 

al, 2014 

Prospective observational 

cohort studies for studying 
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2 Supplementary Table 2. Social determinants of health and their main categories (1–8). 

Ser. Determinant of health Category 

1 
Access to affordable and quality healthcare 

services 
Social and economic environment 

2 Access to green space Physical environment 

3 Access to the internet and information Social and economic environment 

4 Addiction Personal characteristics and behaviors 

5 Bill payment assistance Social and economic environment 

6 Civil participation Social and economic environment 

7 Climate change Physical environment 

8 Colonialism and marginalization Physical environment 

9 Community engagement Social and economic environment 

10 Contraceptive use Personal characteristics and behaviors 

11 Crime and violence Physical environment 

12 Culture or social norms Social and economic environment 

13 Data and surveillance Social and economic environment 

14 Depression Personal characteristics and behaviors 

15 Development agendas Social and economic environment 

16 Early childhood development Personal characteristics and behaviors 

17 Economic stability Social and economic environment 

18 Education access and quality Social and economic environment 

19 Environmental conditions Physical environment 
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20 Evaluation and evidence-building Social and economic environment 

21 Family Social and economic environment 

22 Financial stability Social and economic environment 

23 Food insecurity Social and economic environment 

24 Gender Personal characteristics and behaviors 

25 Health literacy Personal characteristics and behaviors 

26 Immigration Physical environment 

27 Income, its distribution, and social protection Social and economic environment 

28 Incarceration Physical environment 

29 Individual’s legal status Personal characteristics and behaviors 

30 Infrastructure and capacity Physical environment 

31 Insurance status Social and economic environment 

32 Language and literacy Personal characteristics and behaviors 

33 Media Social and economic environment 

34 Oral health Personal characteristics and behaviors 

35 Partnerships and collaboration Social and economic environment 

36 Policy and law Social and economic environment 

37 Political systems Social and economic environment 

38 Poverty Personal characteristics and behaviors 

39 Quality of housing and living conditions Physical environment 

40 Race/ethnicity Personal characteristics and behaviors 
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41 Religion Personal characteristics and behaviors 

42 Sexual orientation Personal characteristics and behaviors 

43 Social norms and community context Social and economic environment 

44 Social inclusion and non-discrimination Social and economic environment 

45 Structural conflict Physical environment 

46 Stress Personal characteristics and behaviors 

47 Time Personal characteristics and behaviors 

48 Transport system Physical environment 

49 Unemployment and job insecurity Social and economic environment 

50 Work conditions Physical environment 
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