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ABSTRACT

Purpose: Occupational safety and health (OSH) risks in construction of healthy housing (HH) have not been examined and
collaboration between HH and OSH professionals is inadequate. The World Health Organization is developing international
HH guidelines and the International Labour Organization is working to improve OSH in construction globally.
Methods: We searched for exemplary reports (including gray literature) on construction hazards; preventive measures for
occupants and workers; OSH frameworks, laws, and regulations; definitions; and HH.
Results: Healthy housing construction typically improves ventilation, moisture and mold, pest control, injury hazards, clean-
ability, maintenance, accessibility, thermal conditioning, and avoidance of toxic building materials. To date, this work is done
without explicit requirements for worker health. Construction is among the most hazardous sectors around the globe,
although protective measures are well known, including engineering and administrative controls and provision of personal
protective equipment. Residential construction, renovation, repair, and maintenance are fragmented, consisting mostly of
small companies without proper OSH training, equipment, and knowledge of HH principles. Residential construction is of-
ten undertaken by informal or unauthorized workers, putting them at high risk. Reduced exposure to toxic building materials
is an example of a benefit for both workers and occupants if OSH and HH collaboration can be improved. By recognizing that
homes under new construction or renovation are both a workplace and a residence, HH and OSH initiatives can apply public
health principles to occupants and workers simultaneously. This article publishes key definitions, hazards and interventions
common to both fields.
Conclusions: A global increase in residential construction and renewed global interest in HH poses both risks and oppor-
tunities for primary prevention. Policy and practice interventions can benefit the health of occupants and those who work
on their homes. Improvements in legislation, regulation, and international frameworks are needed to maximize OSH and
HH collaboration and realize significant cobenefits. Occupational safety and health and HH standards should include re-
quirements to protect both workers and occupants. Because homes can also be workplaces, both workers and housing
occupants will receive important cobenefits when OSH and HH standards use proven interventions to protect workers and
occupants.
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Responsibility for creating healthy housing
(HH) is fragmented and diffuse, placing both
workers and occupants at risk of preventable

disease and injury. In part, this is because such re-
sponsibility is typically shared by owners, occupants,
designers, architects, engineers, financial institutions,
workers (who construct, renovate, repair, demolish,
and maintain homes), and others. Indeed, both work-
ers and occupants have a shared need to ensure that
homes are safe and healthy because homes under
new construction or renovation are both a workplace
and a residence. It makes little sense to build healthy
homes to promote occupant health and safety if those
who work on such homes are placed at needless risk
of injury and disease. This article identifies existing in-
ternational interventions that, if widely implemented,
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promise to support the health of both occupants and
the workers who construct or renovate their homes.

Some of the world’s earliest laws dating back to
3000 BCE (Code of Hammurabi) included prohibi-
tions of inadequate housing construction, for exam-
ple, “If a builder has built a house for a man and
his work is not strong, and if the house he has built
falls in and kills the householder, that builder shall be
slain.”1 Although the penalty is drastic compared with
today’s norms, the importance of housing clearly has a
legacy that still resounds today. Indeed, today’s hous-
ing codes had their origins in the sanitation movement
that began in England around the 1830s and spread to
the United States in the latter part of the 1800s with
the publication of Jacob Riis’ book How the Other
Half Lives; the sanitation movement is credited with
improved housing ventilation, reduced crowding, and
other conditions related to tuberculosis, typhoid, and
cholera.2,3

Although the connection between health and hous-
ing is still not well recognized, recent international
developments have sought to reinvigorate the is-
sue. The World Health Organization (WHO) is de-
veloping international HH guidelines.4 In 2014, the
National Healthy Housing Standard (an update of
the 1985 Basic Housing Standard) was released in
the United States.5 Great Britain has implemented a
National Healthy Housing Rating System in 20066

and New Zealand has implemented the HH in-
dex around 20077 among others. The International
Labour Organization (ILO) has also recently devel-
oped initiatives to improve occupational safety and
health (OSH) in the construction sector.8

Yet despite this long history and clear common in-
terests, collaboration between OSH and HH profes-
sionals is limited. Occupational safety and health is
defined as

the science of the anticipation, recognition, evalua-
tion and control of hazards arising in or from the
workplace that could impair the health and well-
being of workers, taking into account the possible
impact on the surrounding communities and the
general environment.9

Clearly, “surrounding communities” includes hous-
ing occupants. Similarly, the definition of HH is

A house that is located, designed, built, renovated,
and maintained in ways that support the health
of both its residents and the workers who labor
to create and maintain that home, providing mois-
ture control, ventilation and thermal conditioning,
pest control, physical safety from injuries, avoid-
ance of building materials with toxic materials (eg,

lead-based paint, formaldehyde), accessibility and
security, and cleanability.

See Supplemental Digital Content Table 1, available
at http://links.lww.com/JPHMP/A362, for key defini-
tions of terms common to both HH and OSH.

Yet no HH standards contain explicit OSH require-
ments, and residential construction requirements for
OSH contain no provisions for protecting housing
occupants. This is also reflected in the “green build-
ing” standards such as LEED or Enterprise Com-
munity Standards, none of which have explicit OSH
elements, despite the belief that “green” is innately
“healthy.”10 In short, the housing sector has limited
awareness about OSH and similarly the OSH field has
limited awareness of HH methods and standards, al-
though each has goals and concepts in common. This
is exacerbated by the fact that virtually all building
codes and housing laws are local, not national, in con-
trast to overarching environmental and public health
regulations.

The aim of this article is to identify common con-
cepts in both the OSH and HH fields by (1) elucidat-
ing key definitions of terms used by both construc-
tion and HH professionals (see Supplemental Digi-
tal Content Table 1, available at http://links.lww.com/
JPHMP/A362); (2) identifying populations that are at
risk from either their work or from their unhealthy
housing; (3) assessing data on the global residential
construction sector; and (4) reviewing international
and national frameworks, laws, and regulatory au-
thorities for both OSH and HH. This article also pro-
vides recommendations and information on both haz-
ards and interventions for those implementing HH
guidelines to ensure both worker and occupant health.
(Supplemental Digital Content Table 2, available at
http://links.lww.com/JPHMP/A363, lists specific con-
struction tasks, trades, and associated OSH hazards
and interventions in housing generally, and Supple-
mental Digital Content Table 3, available at http://
links.lww.com/JPHMP/A364, lists specific HH work
tasks and associated interventions.)

Methods

We identified international data on construction ac-
tivity, injuries and illnesses, model interventions, as
well as typical HH principles and work. We also re-
viewed selected ILO OSH programs, existing norms,
regulations, laws, standards, and recommendations,
and assessed feasibility and implementation barriers.
A literature search in PubMed using the key words
“occupational safety and health” and “healthy hous-
ing” yielded only 39 articles, and none were a review
of both OSH and HH. Therefore, we undertook a
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qualitative assessment of construction activity, in-
juries and illnesses, and interventions employed in
both the OSH and healthy homes fields, including re-
ports from the WHO and the ILO. The articles we
examined were identified through key word searches
and on WHO and ILO Web sites. The goal of this
initial examination is intended to lay the foundation
for more systematic collaboration between the 2 fields
and research projects that examine both HH and OSH
holistically.

Findings

This section discusses international frameworks (eg,
laws, regulations, international conventions, and best
practices), current trends in housing construction, in-
jury and disease burden, and interventions. Implemen-
tation is examined in the “Discussion” section.

Frameworks

The ILO Global Action for Prevention program in-
cludes construction as one of the high-risk sectors.8

But legal frameworks of laws, regulations, codes,
or guidelines in building construction (in general)
and housing construction (in particular) vary widely
around the globe. Enforcement of such frameworks
is widely viewed as deficient in both developing and
developed economies.11,12

These local frameworks involve (1) permitting from
governmental bodies (which can include review and
approval of whether housing should be constructed
at a given location; whether its design, durability, and
sustainability are adequate; compliance with codes,
construction, and/or rehabilitation specifications; and
listing of materials and procedures); (2) purchase
of insurance (workers’ compensation and public lia-
bility); (3) contractual agreements (between housing
owners and the contracting company and between the
contracting company and the workers) that specify
responsibilities and terms of payment; (4) OSH over-
sight; and (5) requirements for trained and specialized
workforces.

There are also international frameworks for OSH.
For example, the Seoul Declaration on Safety and
Health at Work called on governments to develop a
“national preventive safety and health culture” to sys-
tematically improve safe workplace performance and
to provide an enforceable health standard.13 Several
ILO frameworks are noteworthy (Table 1). The WHO
Global Plan of Action on workers’ health14 recom-
mended establishing national policies for all work-
ers that include interventions and basic occupational
health services for the primary prevention of work-
related diseases and injuries. That plan identified

TABLE 1
International Labour Organization Frameworks and
Conventions

Framework
Number Title
C155 Occupational Safety and Health Convention, 1981
R164 Occupational Safety and Health Recommendation,

1981
C187 Promotional Framework for Occupational Safety and

Health Convention, 2006
R197 Promotional Framework for Occupational Safety and

Health Recommendation, 2006
C161 Occupational Health Services Convention, 1985
C167 Safety and Health in Construction Convention, 1988
R175 Safety and Health in Construction Recommendation,

1988
C162 Asbestos Convention, 1986
R172 Asbestos Recommendation, 1986
R171 Occupational Health Services Recommendation, 1985

universal coverage for all working people, adapta-
tion to local conditions, affordability, and employer
and public sector collaboration to ensure universal
coverage.

Frameworks may also include Occupational Expo-
sure Limits15 or Threshold Limit Values16 or others
for chemical, physical, and biological agents and are
sometimes promulgated and enforced by individual
governments. However, in many cases, the legal lim-
its are outdated or do not exist at all for the many
chemicals and other hazardous agents typically found
on construction sites. For example, the US Occupa-
tional Safety and Health Administration’s Permissible
Exposure Limits were mostly established in the 1970s
and are widely perceived to be out of date and not
protective.

Importantly, no international frameworks have
been codified for HH, which is the gap that the WHO
International Healthy Housing Guidelines will at-
tempt to fill.

Current trends in housing construction

Although data on the magnitude of global construc-
tion and surveillance of its injuries and illnesses are
limited and need updating, the following trends are
clear17:

• Expansion in total construction output and em-
ployment, despite the recent economic downturn.

• Expansion in the residential sector due in part to
a backlog of unmet housing needs, especially in
developing countries.

• Increasing prevalence of small firms.
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Total construction output worldwide will likely
grow from $7.4 trillion in 2010 to $10.3 trillion
in 2020 (2010 US$).18 Global construction demand
is predicted to increase until at least 2030.19 China,
India, and the United States together could make up
60% of all global construction growth. Construction
activity in emerging markets may make up about 63%
of total construction profits by 2025 and about 75%
of construction workers are in developing countries.17

In short, construction is an indicator of investment
and economic growth.20,21

Residential work is a large percentage of all con-
struction activity due to increasing demand and a
shortage of affordable housing. Supplemental Digital
Content Figure 1, available at http://links.lww.com/
JPHMP/A365, shows that in the United States new
construction of homes and home improvement made
up about 52% of the total dollar value in 2015. Sup-
plemental Digital Content Figure 2, available at http://
links.lww.com/JPHMP/A365, shows that in 2012 the
percentage of workers in construction involved in the
residential sector varied from about 10% to 66%, de-
pending on the trade involved.22

The need for additional housing construction is
currently, and will continue to be, large. By 2030,
about 3 billion people will need proper housing
and water, sanitation, power, and other systems. UN
Habitat estimates that up to 80% of the population
lives in slums in some cities and 55 million new
slum dwellers have appeared since 2000. The data
are startling: Sub-Saharan Africa has a slum popula-
tion of 199.5 million, South Asia has 190.7 million,
East Asia has 189.6 million, Latin America and the
Caribbean has 110.7 million, Southeast Asia has 88.9
million, West Asia has 35 million, and North Africa
has 11.8 million.23 In 2010, an estimated 828 million
people lived in urban areas.24 In short, providing ade-
quate and healthy housing, particularly in developing
nations, will continue to be a major development
problem.

Injury and disease burden in construction

Construction is among the most hazardous of sectors,
with approximately 1 in 6 fatal accidents reported
globally and 60 000 fatalities per year.17 Injury and
disease burden in construction is directly related to the
skill level of the workforce. Low skill workers such as
general laborers tend to have more hazardous expo-
sures and less knowledge, but specialized trades are,
by definition, populated by workers with experience
and training in their work. Generally, the construction
industry provides employment for those with low
educational attainment as well as immigrants who
are often unauthorized to work. Workers who are

employed directly and permanently are the core work-
ers of general contractors and public sector construc-
tion. Lower education and immigrant status mean
that employment arrangements are more precarious,
which have demonstrated negative health effects.25

Disease and injury burden is exacerbated by reduc-
tions in the directly employed workforce and increases
in those employed temporarily and casually by sub-
contractors. These work arrangements often fail to
create a health and safety culture, typically manifested
by not providing information on new materials; not
training the workforce on health and safety; inhibiting
injury and illness reporting; and shifting cost and risk
to the workers themselves and to public safety nets.26

Construction work often provides a way of entering
the labor market for migrant and low-skilled workers.
Half of migrant workers on construction sites in Bei-
jing, China, have received no more than primary edu-
cation with at least 10% illiterate.27 Globally, 15%
of the world’s 100 million labor migrants work in
construction,28 with skirting of laws around formal
employment; skills, knowledge, and language limita-
tions; and disincentives for employers to follow la-
bor and OSH regulations, particularly on training and
provision of safety equipment.

In developed countries, construction workers are
3 to 4 times more likely than other workers to die
from work-related accidents, with higher rates of
occupational health problems, including respiratory
disease, musculoskeletal disorders (especially back
disorders), noise-induced hearing loss, and skin prob-
lems (see Supplemental Digital Content Figures 3 and
4, available at http://links.lww.com/JPHMP/A365).22

In developing countries, construction work is 3
to 6 times more hazardous than that in devel-
oped countries.28 This may be due in part to the
more fragmented nature of residential construction;
in the United States, about 80% of construction
companies had 1 to 9 employees, 12% used day
laborers, 22% of employer firms had no full-time
employees, and 8% hired temporary workers (see
Supplemental Digital Content Figure 5, available at
http://links.lww.com/JPHMP/A365).22

The number of fatalities and injuries in construc-
tion, overall, is high and even higher in residential
construction (Table 2). In 2012, nonfatal injury and
illness rates involving days away from work in resi-
dential construction were 177 injuries per 10 000 em-
ployees versus 147 injuries per 10 000 employees for
the construction industry as a whole. From 1992 to
2010, 44% of construction deaths occurred in work-
places with less than 11 employees.30 Falls, overex-
ertion, and contact with objects together caused
more than 90% of nonfatal construction injuries in
the United States in 2015 (see Supplemental Digital
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TABLE 2
Fatal and Nonfatal Injuries in US Construction by Trade, 2013a

Nonfatal Injuries With
Fatalities Days Away From Work

Trade No. Workers Rate/100 000 FTE No. Workers Rate/10 000 FTE
Laborer/helper 200 15 17 510 156.3
Carpenter 73 4.8 8950 143.2
Roofer 70 35 1680 121.9
Electrician 57 3.9 6490 150.7
Foreman 17 1 3940 99.5
Power line installer 14 50 1020 390.5
Ironworker 10 22 650 211.5
Welder 10 10 890 107.3
Painter 8 0.7 3150 105.6
Plumber 6 0.5 6870 207.2

Abbreviation: FTE, full-time equivalent worker.
aAdapted from Wang et al.29

Content Figure 4, available at http://links.lww.com/
JPHMP/A365).22 Construction hazards can also cause
respiratory disease from inhaling dust (including silica
from cutting stone tiles and other construction mate-
rials), cancer (including asbestos and radon), neuro-
logical and other toxic effects (from exposure to lead,
volatile organic compounds, and other substances in
glues, paints, and other products), musculoskeletal
disorders, noise-induced hearing loss, skin problems,
injuries, and deaths associated with transportation of
(and other work with) construction materials.

Organizational and logistical factors common in
construction include shift work, outdoor work in the
elements, site congestion, multiple employers on one
site, time pressure, and others; these are all recognized
risk factors, but because they are not the proximate
cause of an accident on a construction site, they are
not well studied.31

Although hazards are prevalent throughout the
construction sector, the groups most vulnerable
include

• women workers;
• child workers;
• new workers without experience and training;
• workers in small firms and the self-employed;
• workers with preexisting illnesses and injuries;
• those workers or volunteers responding to a dis-

aster who may not be adequately trained;
• those without the necessary protective equip-

ment; and
• so-called “do-it-yourselfers” (amateurs) or occu-

pants who undertake repair, renovation, or con-
struction projects for which they have inadequate
experience or training.

Injury and disease burden in housing

The burden of disease for occupants associated with
inadequate housing has been estimated by WHO
for dampness, mold, crowding, lead, radon, noise,
injuries, and other housing-related factors. For Eu-
rope alone, this totals more than 2 million disability-
adjusted life years. Such estimates are needed for
other regions. The report identifies children, the el-
derly, those with preexisting health conditions, and
other populations who spend more time in the home
environment and states, “to realize the large health
potential associated with adequate, safe and healthy
homes, joint action of health and non-health sectors
is required.”32 Low-income housing and racial and
ethnic disparities also contribute to higher rates of
housing-related diseases and injuries for occupants.33

A series of articles previously published in this journal
reviews the literature on housing-related diseases and
injuries, such as (but not limited to) fire-related fatal-
ities from absence of smoke alarms, increased asthma
from pests and other triggers, mold-induced illness
from dampness, cancer from radon, and injuries from
falls.34-37

Interventions

Supplemental Digital Content Table 2, available at
http://links.lww.com/JPHMP/A363, identifies exam-
ples of interventions to improve OSH in housing
construction, renovation, and repair by trade. Sup-
plemental Digital Content Table 3, available at
http://links.lww.com/JPHMP/A364, identifies exam-
ples of HH interventions and associated OSH hazards
and interventions. To our knowledge, this is the first
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time that interventions in the 2 fields (OSH and
HH) have been published together. The interventions
include some that can be expected to benefit both
workers and occupants. For example, avoiding the use
of wood cabinets with added formaldehyde will bene-
fit both. Similarly, installing railings on stairways and
eliminating uneven surfaces will help reduce falls and
trip hazards for both workers and occupants. A cur-
rent database for owners, contractors, and workers of
construction work hazards, trades, tasks, and practi-
cal control measures to reduce or eliminate hazards is
available at http://www.cpwrconstructionsolutions.
org/. The evidence base for HH interventions has been
systematically reviewed previously in this journal.34-37

Healthy housing work can include design, devel-
opment, codes, specifications, and underwriting stan-
dards. For example, the Healthy Housing Rating Sys-
tem in Great Britain6 and the National Healthy Hous-
ing Standard in the United States5 contain elements of
these, but neither has explicit OSH requirements.

Surveillance of housing construction–related dis-
eases and injuries, as well as surveillance of inad-
equate housing at the national and global levels
would help target interventions but is lacking espe-
cially in the developing countries. Surveillance data
should be included in the next UN World Popula-
tion and Housing Census program (see http://unstats
.un.org/unsd/demographic/sources/census/2010_PHC/
default.htm).

Another key intervention is to minimize the use of
toxic chemicals and agents in materials to construct
HH. For example, at least 45 countries are still man-
ufacturing lead-based paint, which has spawned the
Global Alliance to End Lead Paint, chaired by WHO
and the United Nations Environment Program. The
ILO was among the first to ban the use of lead in res-
idential paint in 1924, an example of how collabora-
tion between OSH and housing sectors can produce
benefits for each.38

The Figure shows a few of the key healthy homes
interventions.

Discussion

Integration

Incorporation of OSH into HH guidelines and stan-
dards (and vice versa) is likely to result in improved
health for both workers and occupants, but barriers
are significant. Integration of OSH and HH will mit-
igate fragmentation,39 which has hampered both HH
and construction standard development and OSH.
Unlike other environmental media such as air and wa-
ter, most housing is privately owned and thus not part
of the “shared commons” that is the foundation of

most environmental regulations. This means that vir-
tually all building codes and housing laws are local,
not national, in contrast to environmental and pub-
lic health regulations. National housing or building
codes are the exception, not the rule. Labor frame-
works, codes, regulations, and laws also exist, but they
typically do not contain specific HH issues. This frag-
mentation means that consistent outreach, training,
hazard recognition, and hazard control standards and
guidelines are needed for both HH and OSH.

Overcoming such fragmentation may be difficult,
but there are programs that address it. For example,
the ILO Safety and Health in Construction Conven-
tion of 1988, No. 167 includes40

• promoting cooperation between employers and
workers in making workplaces safe and healthy;

• ensuring that all parties including designers and
planners of a construction contract have respon-
sibilities;

• ensuring that the prime (principal) contractor is
responsible for coordinating OSH requirements,
with each subcontractor responsible for his or her
own workers; and

• giving workers the duty to report risks and their
right to remove themselves from a dangerous
situation.

The Convention includes inspections and penal-
ties. Beyond that, the European Union has gone fur-
ther than ILO Convention No. 167, with duties for
the client, which could be the occupant or housing
provider.

Better integration could also be achieved through
collaboration of health institutions and OSH. For ex-
ample, a Thailand pilot project41 integrated primary
health care units (PCU) with the Bureau of Occupa-
tional and Environmental Diseases. The project pro-
moted worker initiative in improving occupational
health; linked occupational health issues with food
and product quality; provided risk assessment and
advice on workplace health and safety; conducted
surveillance of work-related and chronic diseases and
education; and provided safety equipment.

Enforcement

Integration of OSH into HH guidelines could also
stimulate increased policing by both labor and hous-
ing inspectors. For example, Malaysia developed a
“stop work order” on projects deemed unsafe, with
a report that contractors quickly responded to safety
advice when threatened with a shutdown.42

Inspectors are few, especially in housing where
the number of sites requiring inspection can be very
large. And housing inspectors and labor inspectors are
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FIGURE Summary of Selected Healthy Homes Interventions.
Abbreviations: HEPA, high efficiency particle air; VOC, volatile organic compounds.

usually located in entirely different organizations with
little or no opportunity for collaboration. Large firms
are increasingly expected to “police” themselves in
compliance with ISO 9000 requirements. Mentoring
of small firms by large ones can be particularly ef-
fective, for example, as part of contracting between
financial institutions that fund housing construction
and housing construction firms.

Labor and housing inspectors can help inform
workers, employers, and occupants in prevention. The
causes of most injuries and ill health in the construc-
tion industry and in housing are both known and pre-
ventable (see Supplemental Digital Content Tables 2

and 3, available at http://links.lww.com/JPHMP/
A363 and available at http://links.lww.com/JPHMP/
A364). With appropriate training, inspections could
also be performed by trade unions and community
groups (such as tenants’ unions) interested in increas-
ing the supply of HH.

Some countries are now experimenting with “safety
cards,” which could become a requirement in HH
standards. For example, Malaysia makes every
construction worker take a 1-day safety and health
course to get a “green card.” Those without the card
may not enter worksites. In addition, contractors must
train their management. A similar system operates
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in Singapore, Australia, Ireland, and the United
States.20

Underwriting standards present another interven-
tion opportunity to increase collaboration between
OSH and HH. Such standards typically carry the force
of law because they are part of the contract or in-
surance policy. Of course, this would require housing
contractors to purchase insurance, which is required
in most developed countries but not necessarily in de-
veloping nations.

Training

Insurance can also be used to stimulate training by
offering a lower premium for reduced claims through
improved training or an increase on higher-cost claims
where training did not occur. This system is in place
in Switzerland and Germany.17 In countries where in-
surance is less developed, the costs of OSH training
could be required in bids for construction projects or
contract costs.43

To be effective, training should be required, de-
sired, and feasible. Markets, occupants, employers,
and workers must all demand and value OSH and
HH. Training should be focused on key players. One
project examined which entities were most influen-
tial in the view of workers, NGOs, industry, and re-
searchers; it identified project owners, workers’ com-
pensation insurance, government, and inspectors.30

Perversely, the cost of a death, injury, or illness on
a construction site is sometimes built into the prime
bid for the job, while costs of prevention are not
included.44 Some employers may perceive OSH re-
quirements such as training to increase the cost of
housing construction, without careful examination of
the offset experienced through reduced costs from
avoided medical treatment and death benefits. Train-
ing and outreach costs are generally a tiny fraction of
the cost of construction; indeed, if financial institu-
tions require the use of trained workers, incremental
costs can be folded into long-term financing.

Construction skills are often acquired through
an informal apprenticeship system in developing
countries instead of using more formal training
operations.20 This suggests that OSH and HH training
should be an adjunct to (not a replacement of) appren-
ticeship programs. In the Philippines and Egypt, an es-
timated 95% and 85%, respectively, of construction
workers are in informal apprenticeship programs.45

Vocational training schools exist in many countries,
but compensation for training time is not well estab-
lished. High turnover of workers poses a considerable
barrier to training. Options include putting training
costs into contractor bids and/or to finance training
publicly.

Implications for Policy & Practice

■ OSH and HH standards should include requirements to pro-
tect both workers and occupants.

■ Residential construction, renovation, repair, and mainte-
nance work are widespread but also fragmented, consisting
mostly of small companies that lack proper OSH training and
equipment. This results in a high burden of disease and in-
jury worldwide for both workers and occupants that is pre-
ventable.

■ Improvements in legislation, regulation, and international
frameworks are needed to maximize collaboration in both
fields and realize the cobenefits each field offers.

■ The supply of HH is inadequate and needs to be expanded.
This expansion should be accompanied by proven interven-
tions for both OSH and HH that are enforced. The produc-
tion and preservation of HH can be maximized by a trained,
equipped, and safe workforce because there will be less time
lost to avoidable injury and disease.

■ Both workers and occupants are likely to realize important
cobenefits of integrating HH and OSH. Further research is
needed to enable both sectors to increase collaboration and
maximize those benefits.

Workforce housing

The connection between HH and workforce housing
is seen in some types of housing construction where
employers provide housing on-site for workers and
migrants.46,47 In China, where much of the construc-
tion workforce is from rural areas, housing and other
facilities are required to be made available on-site.
However, there are reports that such housing is of-
ten dirty and overcrowded; is infested by mosquitoes,
rats, and other pests; is poorly ventilated or heated;
has no eating areas; and has high levels of settled and
airborne dust.27

Similarly, 82% of foreign workers in Malaysia were
found to live in worksite buildings that were over-
crowded, lacked basic sanitation, had poor water
drainage and inadequate trash disposal, and report-
edly led to dengue fever.42 In industrialized countries
such as the United States, such housing is also linked
to negative mental and physical health outcomes of
residents and is often crowded; infested with mold,
mildew, and other allergens; is contaminated with pes-
ticides; and has structural deficiencies.46

Research needs

Research needs in both the OSH and HH fields are
numerous. A systematic review of OSH48 examined
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13 studies and found only limited, low-quality ev-
idence that a multifaceted safety campaign and a
multifaceted drug workplace program reduces non-
fatal injuries among construction workers. Another
review 49 found “… a need to invest in more in-depth
evaluation of [research to practice (r2p)] efforts that
gauge audience reach, adoption, and implementation
in addition to safety and health impact.” Observa-
tional studies can provide evidence about the preva-
lence of workplace hazards, the injuries associated
with them, and likely strategic directions for injury
prevention and hazard reduction.

There have been systematic reviews of HH
interventions,34-37 but these are now outdated and not
linked to the OSH systematic reviews.

Global surveillance of both housing quality and oc-
cupational disease and injury in the residential and
HH setting is needed, as are more systematic re-
views of interventions. This is particularly important
for emerging issues such as nanomaterials used in
construction materials, which can release dust dur-
ing building and demolition. Construction pro-
cesses that contain nanomaterials have begun to
be listed, but more work is needed, especially on
interventions.50
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