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This comprehensive global assessment provides insights on the health impacts that could be 
avoided through healthier and safer workplaces. It is estimated that 2.1% of all deaths and 
2.7% of the disease burden worldwide can be attributed to quantified occupational risks. 
These and the effects from many more unquantified risks are outlined. 

Noncommunicable diseases contribute 70% to the total disease burden from occupational 
risks, with chronic pulmonary disease and cancers causing the highest work-related death 
toll, joined by back and neck pain when considering disease burden. Workers in low- and 
middle-income countries bear the largest share of deaths and disability from workplace 
exposures. 

The report also clearly identifies that prevention strategies are available to avoid a significant 
percentage of work-related deaths and of the disease burden. Implementing such strategies 
is important in efforts to attain the Sustainable Development Goals. Targeted action towards 
healthier and safer workplaces will contribute to sustainably improving and protecting the 
lives of millions around the world. 





PREVENTING DISEASE THROUGH 
A HEALTHIER AND SAFER 
WORKPLACE
J Wolf, A Prüss-Ustün, I Ivanov, S Mudgal, C Corvalán, R Bos, M Neira



Preventing disease through a healthier and safer workplace

ISBN 978-92-4-151377-7

© World Health Organization 2018

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 IGO licence (CC BY-NC-SA 3.0 
IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo).
 
Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes, provided the work is appropriately cited, 
as indicated below. In any use of this work, there should be no suggestion that WHO endorses any specific organization, products or services. The use 
of the WHO logo is not permitted. If you adapt the work, then you must license your work under the same or equivalent Creative Commons licence. If 
you create a translation of this work, you should add the following disclaimer along with the suggested citation: “This translation was not created by 
the World Health Organization (WHO). WHO is not responsible for the content or accuracy of this translation. The original English edition shall be the 
binding and authentic edition”. 

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation rules of the World Intellectual Property 
Organization.

Suggested citation. Wolf J, Prüss-Ustün A, Ivanov I, Mudgal S, Corvalán C, Bos R et al. Preventing disease through a healthier and safer workplace. 
Geneva: World Health Organization; 2018. Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit requests for commercial use and queries 
on rights and licensing, see http://www.who.int/about/licensing. 

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as tables, figures or images, it is your 
responsibility to determine whether permission is needed for that reuse and to obtain permission from the copyright holder. The risk of claims resulting 
from infringement of any third-party-owned component in the work rests solely with the user.

General disclaimers. The designations employed and the presentation of the material in this publication do not imply the expression of any opinion 
whatsoever on the part of WHO concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its 
frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or recommended by WHO in preference 
to others of a similar nature that are not mentioned. Errors and omissions excepted, the names of proprietary products are distinguished by initial capital 
letters.

All reasonable precautions have been taken by WHO to verify the information contained in this publication. However, the published material is being 
distributed without warranty of any kind, either expressed or implied. The responsibility for the interpretation and use of the material lies with the reader. 
In no event shall WHO be liable for damages arising from its use. 

The named authors alone are responsible for the views expressed in this publication.
 

Design and layout: L’IV Com Sàrl

Printed in Switzerland



CONTENTS

ACKNOWLEDGEMENTS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

ACRONYMS AND ABBREVIATIONS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi

EXECUTIVE SUMMARY.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

INTRODUCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

METHODS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Synthesis of disease burden.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Review of interventions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

OCCUPATIONAL RISKS BY DISEASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Infectious and parasitic diseases. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Respiratory infections.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Intestinal infections.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Malaria. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Schistosomiasis.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Chagas disease.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Lymphatic filariasis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Onchocerciasis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Leishmaniasis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Dengue.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Japanese encephalitis.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
HIV/AIDS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Sexually transmitted diseases. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Hepatitis B and C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Tuberculosis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Other infectious and parasitic diseases. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Noncommunicable diseases.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Cancers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Mental, behavioural and neurological disorders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Cataracts.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Hearing loss. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Ischaemic heart disease. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Stroke.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Chronic obstructive pulmonary disease.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Asthma. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Pneumoconiosis.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Musculoskeletal diseases.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Neonatal conditions.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Congenital anomalies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Occupational skin diseases.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
Other noncommunicable diseases.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

i i i



Risks factors for noncommunicable diseases from other areas but related to
the work environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

Overweight and obesity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
Physical inactivity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

Unintentional injuries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Road traffic accidents.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Unintentional poisonings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Falls	 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
Fires, heat and hot substances.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
Drownings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
Other unintentional injuries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Intentional injuries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
Self-harm.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
Interpersonal violence.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

DISCUSSION.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

The workplace, health and the Sustainable Development Goals. . . . . . . . . . . . . . . . . . . . 56

CONCLUSIONS: TOWARDS HEALTHIER AND SAFER WORKPLACES.. . . . . . . . . . . . . . . . . . . . . . . . . 59

Key findings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
Reducing the burden of unhealthy workplaces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

REFERENCES.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

ANNEX. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

Methods: Estimating the occupational burden of disease. . . . . . . . . . . . . . . . . . . . . . . . . . 76
What is meant by the population attributable fraction of a risk factor?. . . . . . . . . . . 76
Calculation of population attributable fractions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Estimating the population attributable fraction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
Estimating the burden of disease attributable to the environment. . . . . . . . . . . . . . . 79
Estimating uncertainties.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Table A1. Examples of interventions for worker protection . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Table A2. Deaths attributable to occupation, by region, 2015 . . . . . . . . . . . . . . . . . . . . . . . 82
Table A3. DALYs attributable to occupation, by region, 2015 . . . . . . . . . . . . . . . . . . . . . . . . 84

PHOTO CREDITS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

PREVENTING DISEASE THROUGH A HEALTHIER AND SAFER WORKPLACEiv



ACKNOWLEDGEMENTS

W
e are grateful to the many contributors to the original document, Preventing 
disease through healthy environments, which formed the basis of this report. 
Thanks are also due to Vivien Stone who edited this report.

This publication was prepared with financial support from the WHO cooperative agreement 
with the National Institute for Occupational Health and Safety, Centers for Disease Control and 
Prevention of the United States of America, on implementing resolution WHA 60.26 Workers’ 
health: global plan of action (grant 5E11OH010676-03).

v



ACRONYMS AND 
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BMI	 body mass index
CI	 confidence interval
CMDLD	 coal mine dust lung diseases
COPD	 chronic obstructive pulmonary disease
CRA	 comparative risk assessment
DALY	 disability-adjusted life year
GBD	 global burden of disease
HBV	 hepatitis B virus
HCV	 hepatitis C virus
HIV	 human immunodeficiency virus
IARC	 International Agency for Research on Cancer
IHD	 ischaemic heart disease
MeSH	 medical subject headings
OSHA	 Occupational Safety and Health Administration (United States Department of Labor)
PAF	 population attributable fraction
PCB	 polychlorinated biphenyl
PEP	 post-exposure prophylaxis
PPE	 personal protective equipment
PrEP	 pre-exposure prophylaxis
STDs	 sexually transmitted diseases
REACH	 Regulation, Evaluation, Authorisation and Restriction of Chemicals (European Union)
SDGs	 Sustainable Development Goals
TB	 tuberculosis
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UV	 ultraviolet
UVGI	 ultraviolet germicidal irradiation
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