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Abstract

The effects of work and the conditions of employment on health behaviors and intermediate health
conditions have been demonstrated, to the extent that these relationships should be addressed in ef-
forts to prevent chronic disease. However, conventional health promotion practice generally focuses
on personal risk factors and individual behavior change. In an effort to find solutions to the myriad
of health challenges faced by the American workforce, the U.S. National Institute for Occupational
Safety and Health (NIOSH) established the Total Worker Health® (TWH) program. Originally organ-
ized around the paradigm of integrating traditional occupational safety and health protections with
workplace health promotion, TWH has evolved to a broader emphasis on workplace programs for
enhancing worker safety, health, and well-being. Among the research programs and approaches de-
veloped by investigators at NIOSH Centers of Excellence forTWH and elsewhere, definitions of ‘inte-
gration’ in workplace interventions vary widely. There is no consensus about which organizational or
individual outcomes are the most salient, how much to emphasize organizational contexts of work,
or which program elements are necessary in order to qualify as ‘Total Worker Health’. Agreement
about the dimensions of integration would facilitate comparison of programs and interventions
which are self-defined as TWH, although diverse in content. The specific criteria needed to define in-
tegration should be unique to that concept—i.e. distinct from and additive to conventional criteria for
predicting or evaluating the success of a workplace health program. We propose a set of four TWH-
specific metrics for integrated interventions that address both program content and process: (i) co-
ordination and interaction of workplace programs across domains; (ii) assessment of both work and
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non-work exposures; (iii) emphasis on interventions to make the workplace more health-promoting;
and (iv) participatory engagement of workers in pivotal ways during intervention prioritization and
planning to develop self-efficacy in addressing root causes, skill transfer, building program owner-
ship, empowerment, and continuous improvement. Thus we find that integration requires organiza-
tional change, both to engage two managerial functions with different goals, legal responsibilities,
and (often) internal incentives & resources, and also to orient the organization toward salutogenesis.
Examples from research activity within the Center for the Promotion of Health in the New England
Workplace illustrate how these criteria have been applied in practice.

Keywords: CPH-NEW, intervention; participatory; salutogenesis; Total Worker Health; well-being; work organization

Introduction

The Total Worker Health® (TWH) program of the U.S.
National Institute for Occupational Safety and Health
(NIOSH) seeks to improve workforce health through
integration of ‘health protection’—i.e. preventing work-
related disease, injury, and disability—with ‘activities that
advance their overall well-being’ (NIOSH, 2018a; Tamers
et al., 2019). The initial paradigm for ‘integration’ em-
phasized the administrative coordination of employer
programs for occupational safety and health (OSH) pro-
tection and worksite health promotion (WHP). OSH was
characterized as workplace-specific activities prioritized
according to the standard hierarchy of controls (NIOSH,
2018b) (in descending order): hazard elimination, product
substitution, engineering controls, administrative controls,
and personal protective equipment. (Note that for or-
ganizational stressors—unlike chemical exposures—job
redesign would likely be classified under ‘administrative
controls’, so the classic hierarchy does not perfectly map
onto more modern concerns.) WHP was defined in terms
of its traditional practice as individualized health inter-
vention, with an emphasis on health education and policy
and environment supports of behavior change to achieve
goals such as weight loss, blood pressure control, smoking
cessation, and chronic disease screening.

With few exceptions (e.g. DeJoy and Wilson, 2003),
these two types of programs have traditionally operated
independently in U.S. employer organizations (Hymel
et al., 2011), without a common reporting structure or
formal coordination of program goals and activities.
The divide in institutional responsibility is sufficient
to impede implementation of a combined approach,
even when upper management supports the concept
(Cherniack and Lahiri, 2010; Cherniack et al., 2010).
While successful WHP programs may also include at-
tention to workers’ compensation, injury care and duty
modification, these have been far less typical elements
(Stave et al., 2003). Arguments for combining these
two domains range from greater efficiency of resource

allocation to greater effectiveness in workforce health
and organizational sustainability.

The NIOSH TWH program acknowledges that
health problems previously considered unrelated to
occupation are affected by the conditions of work,
including organizational characteristics such as con-
trol over decision-making that traditionally fall into
a managerial rather than occupational health frame-
work. There is also explicit recognition of mechan-
isms by which work and employment conditions
affect socioeconomic disparities in health (Schulte
et al.,2012; Tamers et al., 2019).

As noted in a recent systematic review, the meaning
of program ‘integration’ and the criteria for its assess-
ment are essential for defining what is and is not in-
cluded, and thus how to assess the value of TWH
(Bradley et al., 2016; Feltner et al., 2016). A consensus
definition is needed to reduce ambiguity about which
programs belong under the TWH umbrella (regard-
less of how they are labeled) and facilitate comparison
of goals and findings from diverse research studies and
projects. Agreement about the necessary elements of an
integrated program would also support programs in the
formative stage to establish a yardstick and help prac-
titioners, management and labor assess their potential
value (Lax, 2016).

Sorensen and Barbeau (2012) have asked a funda-
mental question: whether independent, well-functioning
OSH and WHP programs should be assessed as ‘inte-
grated’ merely on the basis of programmatic coexistence.
A derivative set of questions has moved us toward a
deeper consideration of the TWH potential in workplace
programs. These include, in particular, what is unique
about integrated programs; how to measure the extent
and quality of integration; how to define consistency of
goals between (previously separate) functions; how to
determine the quality of added value from integration;
and how to characterize the organizational changes in-
herent to the integration process.
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Scientific justification for ‘integrated’ TWH
programs: overlap of work and non-work health
risk factors
When NIOSH extended the domain of TWH to work-
force health and well-being broadly, the set of causes
under study by occupational health scientists was ex-
panded. Working conditions, home and community life,
and personal health behaviors and conditions all con-
tribute to the risk of injury and disease (Fig. 1). Many
possible interactions among these remain unexamined.
A substantial literature documents the impact of
working conditions on health outcomes not traditionally
attributed to work. The importance of work quality and
organization to health has been especially articulated
for psychosocial job strain and cardiovascular disease
outcomes such as myocardial infarction (Bosma et al.,
1997; Belkic et al., 2004; Taouk et al., 2020). One im-
portant mediating relationship is through the association
of organizational stressors with contributory behaviors
such as physical inactivity and smoking (Albertsen et al.,
2006; Choi et al., 2010; Heikkila et al., 2012a; Nyberg
et al., 2013; Miranda et al., 2015; Nobrega et al., 2016).
Job strain also reduces sleep quality and quantity (Zhang
et al., 2016)—in turn potentially influencing eating and
exercise habits—and may increase alcohol intake for
self-medication (Heikkild et al., 2012b; Barnes and
Zimmerman, 2013). Chronic health conditions affected
by job strain, overtime, and night shifts, and lack of

CPH-NEW Total Worker Health®
“Integration” Model

Home / Community
Environment

Workplace Workplace
Psychosocial Physical /
Conditions Chemical
Environment

Personal
Health Behaviors

Figure 1. The CPH-NEW Total Worker Health model of
integration.

control over work schedules include hypertension (Babu
et al., 2014), obesity (Gram Quist et al., 2013), mental
health (Virtanen et al., 2008; Marchand and Blanc,
2010; Too et al., 2019), sleep disorders (Kalimo et al.,
2000), and diabetes (Nyberg et al., 2014). Conversely,
social networks—including those at work—have posi-
tive buffering effects on mental health and overall mor-
tality (Holt-Lunstad et al., 2010). Another problem is
excessive noise at work, responsible for hearing loss and
safety problems through interference with communica-
tion and loss of mental concentration (Mital et al., 1992;
Ljungberg et al., 2007). Noise also causes hypertension,
sleep disruption, and psychological stress (Miinzel et al.,
2014; Skogstad et al., 2016). The high-level implication
of this literature, taken together, is that occupational
conditions represent generally unrecognized risk factors
for unhealthy behaviors that are traditionally classified
purely as individual choices or ‘personal lifestyle’, and
for chronic disease outcomes that are rarely recognized
as work-related. This point underlies the second and
third criteria proposed below for defining Total Worker
Health.

The 21st century trends toward longer work weeks,
proliferation of contingent work, diminished stable in-
come, and the decline of the self-contained firm have
introduced job insecurity, loss of employment benefits,
underemployment, and a more transitory association
between workers and managers (Weil, 2014; Howard,
2017). These dynamic transformations in work rela-
tionships (variously described as the ‘gig’ economy, pre-
carious employment, the postcapitalist long wave, and
creative or permanent disruption) have important ef-
fects on mental health (Kim et al., 2015; Milner et al.,
2016; Julid et al., 2017; Milner and LaMontagne, 2017)
as well as other chronic disease risks (Monsivais et al.,
2015; Hougaard et al., 2017; Waynforth et al., 2018;
Wahrendorf et al., 2019). Extended and irregular sched-
ules impact personal time for rest and family life, fur-
ther affecting health and well-being of workers (Obidoa
et al.,2011) as well as that of their children (Schneider
and Harknett, 2019). Employed family caregivers re-
port increased work—family conflict from coincident care
of older adults and children (Hammer et al., 2008), a
sometimes-overlooked stressor with additional adverse
physical and psychological health effects (Fortinsky
etal.,2007).

The relationship between the workplace and the
community is also relevant to population health
and well-being. Not all of these issues can be cap-
tured by measures of integration, but evaluators of
TWH programs should be alert to the potential ef-
fects of regional demographics, employment patterns,
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and community resources as powerful external modi-
fiers of morbidity and mortality. Population data show
strong associations between the quality of community
and family life and mental health (Strine et al., 2009).
Workplace-specific influences on health and disease in-
evitably interact with other social mechanisms such as
unsafe neighborhoods, lack of access to exercise facil-
ities or healthy food choices in the community, and so-
cial discrimination (Largo-Wight, 2011; Bennett and
Tetrick, 2013). Simultaneously and not coincidentally,
there are important health trends in the American adult
population, including high rates of drug overdoses, sui-
cide, and cirrhosis (Case and Deaton, 2015) and ra-
cial/ethnicity disparities in severe maternal morbidity
(Leonard et al., 2019) which demonstrate persistent and
increasing health inequalities by region, race/ethnicity,
and socioeconomic status.

Prior models of ‘integrated’ workplace programs
The NIOSH publication, ‘Fundamentals of Total Worker
Health® Approaches’ (2016), provided relatively modest
guidance on integration, centered on a baseline assess-
ment of ‘existing workplace policies, programs, and
practices relevant to safety, health, and well-being.” Five
defining elements were listed: (i) leadership commitment,
(ii) workplace design to promote health and lower risk,
(iii) worker engagement, (iv) confidentiality, and (v) in-
tegration of relevant systems. The document illustrated
multiple possible meanings of integration, such as that
between previously separate programs or services, labor
and management decision-making, and prescribed sets
of risk factors.

The American Heart Association’s Position Statement
on Effective Worksite Wellness Programs (Carnethon
et al., 2009) called for ‘supportive social and physical
environments’ at work as one component. This element
emphasized both facilitating healthy behaviors and min-
imizing hazards in the workplace. Similarly, the World
Health Organization (2010) endorsed the concept of the
‘health-promoting workplace’, wherein the conditions of
employment protect against physical and psychosocial
risks in the workplace. These models place some respon-
sibility for workforce health on working conditions,
including but going beyond the workplace as a venue for
WHP service delivery.

The American College of Occupational and
Environmental Medicine proposed an Integrated Health
and Safety (IHS) Index, a performance assessment tool
with three categorical domains: economics, metrics, and
environment (Loeppke et al., 2015). The quantifying and
synthesizing of both OSH and WHP functions is exem-
plified by hazard recognition (volume of inspections and

reports); recognition of chronic health conditions (health
risk stratification); and assessment of presenteeism
(simple coefficients for weighting specific health condi-
tions). The THS Index is a managerially oriented frame-
work for placing implicit value on workforce health and
well-being; it does not assess integration directly or pro-
pose a formula for combining OSH and WHP.

Sorensen et al. (2013; 2016) offered an overall
framework and metric focusing on organizational and
program characteristics: Leadership commitment, ac-
countability, and resources; Program participation
at multiple levels; Policies, programs, and practices
for positive working conditions; Adherence to ethical
norms, federal and state regulations; and Data-driven
change. These conditions are all desirable and may be
necessary to achieve meaningful improvement, but sev-
eral are not specific to the definition of TWH—i.e. they
could apply equally to any form of workforce health or
safety program. Further, an effort that is truly integrative
might fail to obtain leadership buy-in precisely because
it identifies the workplace as the source of health prob-
lems not previously recognized as work-related.

Another approach to defining TWH scope re-
quired that individual worker health outcomes should
be drawn from both the ‘work-related” and the ‘non-
work-related’ categories (Anger et al., 2015). Since
the scientific rationale for TWH begins with the fact
that exposures and hazards from all areas of life im-
pact health, the attribution of chronic health condi-
tions to either work or non-work causes necessarily
implies that these are mutually exclusive. Thus, using
the choice of health outcomes as indicative of an inte-
grated approach would be incompatible with the cur-
rent state of the science.

Several European colleagues have taken an approach
to workforce health that addresses both the hazards
faced by many in the work environment and the poten-
tial benefits of well-designed jobs and workplaces. In
particular, Jenny et al. (2017) have advanced the con-
cept of ‘salutogenesis’ at work, meaning that job de-
sign could ‘not only... mitigate the pathogenic effects of
stressors at work, but have a distinct effect on positive
health outcomes,’ especially through optimizing job de-
mands and increasing job resources to enhance sense of
coherence. von Thiele Schwarz et al. (2015) explicitly
seek to evaluate the possible effects of integrating work-
place health protection and health promotion. They have
involved employees in participatory design of interven-
tions for continuous improvement in both domains, with
management responsible for larger and more difficult
changes in work organization that could not be made at
the unit level.
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New proposed core indicators of
‘integration’

Investigators in the Center for the Promotion of Health
in the New England Workplace (CPH-NEW), a TWH
Center of Excellence, have formulated four indicators
arising from the core concept of combining approaches
from two domains that have predominantly been im-
plemented separately. The focus is on efforts to create
a health-promoting work environment and work organ-
ization in ways that are specific and unique to the con-
struct of integration. These indicators are drawn from
our direct experience in field interventions, contrasted
with other experience with traditional occupational
health and safety or workplace health promotion. These
criteria should be equally useful for evaluating employer
services and researcher-designed programs.

1. Coordination of goals and activities between the oc-
cupational safety and the health promotion functions,
e.g. using a common reporting structure and system-
atic examination of how risk factors from the two
domains interact with each other.

2. Assessment activities are designed to identify both
work and non-work hazards that impact employee
safety, health, and well-being.

mitigation of

workplace contributors to poor health, safety, or

3. Interventions seek to prioritize
well-being, such as improving organizational safety
and health policies and practices, to make the work-
place health-promoting.

4. Participatory engagement processes empower workers
to collaborate to prioritize goals, identify root causes,
join in decision-making about intervention activities
and design of programs, and interpret findings in light
of both labor and management perspectives.

These criteria have been operationalized and applied
across CPH-NEW research and outreach activities (e.g.
Robertson et al., 2015; Dugan et al., 2016; Nobrega
et al., 2017). They are incorporated into the program
implementation and evaluation materials of our Healthy
Workplace Participatory Program (HWPP) and its step-
by-step, interactive guide for the participatory design of
interventions, the ‘IDEAS Tool” (www.uml.edu/Research/
CPH-NEW/Healthy-Work-Participatory-Program). We
use the term ‘Design Teams’ (DTs) to designate employee
groups who apply this program to engage in problem
identification, root causes analysis, and intervention
design, implementation, and evaluation. This approach
to involving line-level employees is modeled after par-
ticipatory ergonomics (Cherniack and Punnett, 2019).
A management ‘Steering Committee’ reviews proposals
developed by the DT and presented in a business case

format; the managers are responsible for marshaling
resources and providing oversight of interventions ap-
proved for implementation. Our experience with HWPP
illustrates that it is feasible to train workers and super-
visors to develop participatory structures to support
quality of work life and quality of life interventions
within the workplace. However, effective facilitation
of the HWPP with its two-committee structure is not
without its challenges, especially if Steering Committee
support is inadequate (e.g. Strickland ez al., 2019). In our
projects, workers have readily grasped the concept of in-
tegration, as their own lived experiences of health and
safety problems do not necessarily involve partitioning
between working conditions and non-work factors.

The examples that follow illustrate how the above
core indicators can be operationalized in utilizing the
proposed definition of TWH.

1. Coordination of programs and activities

Total Worker Health refers to ‘policies, programs, and
practices that integrate protection from work-related
safety and health hazards with promotion of injury and
illness prevention efforts to advance worker well-being’
(NIOSH, 2018a). While program coordination is not
sufficient, it was the original concept defining TWH. It is
common practice for employer organizations to manage
OSH programs and policies separately from health pro-
motion and behavioral health programs which address
‘wellness’ or ‘well-being’. It follows that coordination
of these program areas would be necessary to compre-
hensively and coherently address safety, health, and
well-being. However, simply having parallel programs is
not sufficient; there must be opportunities for each one
to inform and influence the other recursively over time.

CPH-NEW case examples

A study of nursing home employee health was conducted
in a large long-term care company (Zhang et al., 2011,
2014; Miranda, 2015). The larger organization instituted
programs to reduce manual resident handling, dissem-
inate personal health information, and improve quality
of supervision through training of key facility personnel.
In three centers, the investigators assisted in devel-
opment of worker teams to brainstorm root causes of
health problems and possible interventions. These teams
committed to activities to support workers’ healthy be-
haviors both at and away from work, including commu-
nity gardens, improved offerings in vending machines,
facility kitchens selling food (e.g. salads) to staff mem-
bers, recipe swaps, and weight loss campaigns. Despite
obstacles to long-term program sustainability in a low-
wage and precarious sector (Kotejoshyer et al., 2019),
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there was a high level of employee interest and creativity.
The integration concept had high face validity for par-
ticipants and program coordination was feasible within
the organization at both the facility and corporate levels.

Building on those experiences, the ‘Safety and Health
through Integrated Facilitated Teams’ study (2016-21)
seeks to evaluate HWPP effectiveness in the healthcare
sector. DTs are explicitly instructed to include both oc-
cupational and non-occupational risk factors for work-
force health, spanning topics that are traditionally
addressed separately in OSH and WHP. The program
has been integrated into the existing organizational
safety or Environment of Care committees, with the goal
of broadening the scope of safety interventions to in-
corporate prevention activities that might ordinarily be
developed and managed through human resource func-
tions. In this way, the occupational safety activities now
overlap organizationally with the health promotion ac-
tivities in each institution.

2. Assessment of work and non-work exposures
affecting health, safety, and well-being

Because working conditions affect risk of health out-
comes not usually attributed to work, as discussed
above, it follows that an integrated program needs to
identify risk factors inside as well as outside the work-
place. Exposure assessment should span chemical, phys-
ical, and psychosocial domains, as combined exposures
have consequences for appropriate selection of work-
place intervention approaches. Multiple instruments and
methods are needed to pinpoint where risks are located,
along with their upstream determinants. Organization-
level assessment often begins with a global inventory
of the organization and any safety or health programs
as described by upper and middle management. It is
essential also to assess the qualitative experience of in-
dividual workers to understand the workplace factors
that underlie health and safety issues but which may
be unrecognized. Upstream determinants could be any
workplace policies and practices that lead to unhealthy
behaviors, whether intentionally or not. For example, ir-
regular work schedules may interfere with leisure-time
exercise, and unpredictable meal breaks lead people to
over-eat in order to avoid becoming hungry later in the
shift (Nobrega et al., 2016). Low participation in WHP
activities has been associated with low job control in
combination with high physical and emotional demands
(Jorgensen et al., 2016). In Connecticut Department of
Corrections facilities, a policy intended to ensure ad-
equate staffing prohibits corrections officers (COs) from
refusing extra shifts if they are on site when a staffing
gap arises (Namazi et al., 2019). This induces COs to

leave the premises as quickly as possible when their
shifts end, rather than utilizing the facility gym during
permitted hours.

CPH-NEW case examples

A survey of health and safety committee (HSC) mem-
bers in Connecticut showed that an integrated approach
to exposure assessment was generally lacking. The
Connecticut Council on Occupational Safety and Health
(ConnectiCOSH), a coalition of labor unions, health and
technical professionals, evaluated HSCs in organizations
where members were employed and served as labor rep-
resentatives. Survey items covering the four CPH-NEW
TWH integration indicators were developed and pre-
tested. These asked whether the HSC assessed phys-
ical risk factors such as ergonomic hazards, noise, and
chemical exposures; organizational factors including
shift work, scheduling, work pace, job control, and over-
time; social/interpersonal factors including incivility,
harassment, and bullying; and well-being factors trad-
itionally considered non-work related, such as chronic
health conditions, sleep, and substance abuse. The 116
respondents (48% workers, 52% management) reported
that hazard assessments and interventions addressed
the first set of traditional health and safety topics but
less often work organization, social/interpersonal risk
factors, or worker well-being. These data were used to
inform ConnectiCOSH training to increase HSC aware-
ness and practice of TWH. Similar surveys elsewhere
could identify the level and extent of employer TWH
practice, to guide outreach and resource planning.

In a rural community hospital, an Occupational
Health and Safety Nurse Manager used the HWPP
Toolkit to initiate a DT of nurses in one hospital unit
with a high patient handling injury rate. They imple-
mented a root causes analysis exercise and surveyed
nurses on the unit to identify key factors on and off the
job that might lead to patient handling injuries. The
team identified key risk factors as inaccessibility of lift
equipment (slings and lift equipment), staff scheduling
gaps that prevented rest breaks, and fatigue from inad-
equate sleep caused by 12-h shifts closely spaced and ir-
regular rotation schedules. The intervention proposed by
the DT included improvements in shift scheduling rules
and education about sleep hygiene. Engaging the nurses
was essential to identify work organization issues that
had not been previously recognized. According to the
nurse manager, ‘We had no clue about the scheduling,
the amount of sleep people get, and that these guys don’t
actually schedule breaks and coverage for breaks. That
turned out to be the biggest issue we needed help with,
which was a surprise to everyone.’
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3. Interventions to mitigate workplace contributors to
poor safety, health, and well-being

This criterion reflects the increasing evidence about the
role of healthy work organization as a necessary precon-
dition for worker health, as briefly summarized above. It
follows that genuine efforts to mitigate workplace safety
and health risk factors represent a necessary precondi-
tion to more effective health promotion in the occupa-
tional setting. Prioritization of interventions should first
seek to eliminate or mitigate workplace contributions to
chronic health outcomes, before focusing on individual-
level behaviors. As in the hierarchy of controls, changes
at higher levels, such as elimination of a hazard, should
be prioritized over changes in employee behavior. For
example, work schedules and sleep—rest patterns should
be intervened upon before relying upon individual relax-
ation practices to improve sleep hygiene or reduce blood
pressure.

CPH-NEW case examples

A property management firm supported their building
maintenance technicians to develop a DT (Robertson
et al., 2015). Following administration of surveys and
focus groups, the technicians prioritized job stress from
work overload for interventions, highlighting problems
with organizational communication, such as unpredict-
able and duplicate work orders. They recommended
(and helped with developing) education for residents
and office staff. They also recommended policy and
practice standards for adhering to the company’s com-
puterized work order system. The technicians identi-
fied these interventions as critical for addressing the
underlying drivers of stress and overwork on the job.
Correctional workers have high rates of work—family
conflict, depression, anxiety substance misuse, stress-
related health problems and suicide (Cherniack et al.,
2016). In our corrections research, three different DTs
are developing interventions to improve personnel mental
health, with primary focus on workplace risk factors. One
intervention included policies and procedures to reduce
workforce stress and trauma following critical incidents
such as assaults. The DTs also sought improve interper-
sonal relationships, in a harsh work climate with systemic
pressures not to show vulnerability, as a way to buffer the
health impacts of stress and trauma. One DT coordinated
with clinical experts to increase peer proficiency in recog-
nizing signs, symptoms, and causes of trauma and mental
health difficulties. Immediate goals are to increase mental
health literacy, reduce stigma, and provide resources for
treatment, while seeking to facilitate identification and
treatment in a work environment that prizes confidentiality

and emotional suppression (i.e. restricting the display of
emotions). Longer-term goals include procedures for con-
flict de-escalation, improved inter-workforce communica-
tions, and targeted response to traumatic events.

4. Farticipatory research processes

If addressing workplace barriers to health is a founda-
tional principle of Total Worker Health, then participa-
tory engagement of workers is essential for identifying
those barriers and conceptualizing meaningful, practical
solutions that are complete and sustainable. In the ex-
ample of COs who cannot legally refuse extra shifts
while they are physically on campus, this is an admin-
istrative staffing policy rather than a health-directed
policy. Without worker input, we might not have recog-
nized that it interferes with usage of physical exercise fa-
cilities before and after work.

We have observed numerous examples of creative
ideas developed to address root causes. The structure
provided by the HWPP facilitates communication and
mutual learning between workers and management; we
observe that workers’ opinions are delivered more ef-
fectively and have more credibility as a result. Placing
workers at the center of the intervention design pro-
cess has many benefits: identifying a wider scope of
intervention targets, improving intervention fit with
the workplace context, enhanced opportunities for or-
ganizational learning, and enhancing workers’ sense of
ownership and self-efficacy (belief in one’s own cap-
acity to improve and maintain health). The very act of
participating in a team that is empowered to take deci-
sions and make changes can improve social capital in
the work environment and thus be health-promoting
(Henning et al., 2009; Punnett et al., 2009, 2013;
Cherniack et al., 2016). Taken together, these benefits
of participatory interventions can offer greater impact
than those initiated top-down.

CPH-NEW case examples

A correctional supervisors’ DT developed and admin-
istered a comprehensive survey to assess correctional
supervisors’ health, in collaboration with the super-
visors’ bargaining unit. A high prevalence of sleep
problems emerged, along with novel survey findings
about financial pressures to work extended hours.
Three-quarters of the supervisors were interested in
making behavior changes to improve sleep. The DT cre-
ated a union-based sleep education training program
to improve sleep quantity and quality through prac-
ticing sleep hygiene and guided meditation, which was
delivered to 101 supervisors. The DT also worked with
a university programmer to develop a smartphone app
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and trained supervisors in its use. The full intervention
was incorporated into the collective bargaining agree-
ment as a sleep training day with attendance and con-
tent monitored by the union. With strong advocacy by
the supervisors’ union, senior administration has fully
accommodated coverage and designated training time.

Separately, in a high security-level correctional fa-
cility, a DT of non-supervisory correctional staff investi-
gated the root causes of workers’ respiratory symptoms
through an employee survey and industrial hygiene
consultation. They identified air quality problems and
convection shifts from a dusty, antiquated air-handling
system. They also discovered that furniture was being
used to block air vents in order to prevent over-cooling
in some areas. They proposed three intervention com-
ponents: heating, ventilation and air conditioning
(HVAC) maintenance with certification for inmates and
officers; a zone-based approach to environmental con-
trol; and replacement of the HVAC system. The DT’s
persistence resulted in HVAC housekeeping shared by
staff and inmates, which continues to the present day,
and an eventual agreement by management to replace
the entire system. Without collecting the experience of
the front-line officers, and the structured participatory
process that built a foundation for respectful commu-
nication, system overhaul would likely never have been
seriously considered.

Discussion

The four criteria proposed here for defining ‘integration’
are specific to the core idea of combining approaches
from at least two domains of activity (OSH and WHP)
that are predominantly implemented separately. The
proposed criteria recognize the contributory roles of
work, the individual and the community in health and
well-being; and the company as a hierarchical, largely
economic, entity and as a social organization. The con-
cept of integration has meaning only if it applies to co-
ordination of parallel programs in such a way that each
one informs and influences the other. Worker health
programs, regardless of which corporate function owns
them, should attend to the influence of working con-
ditions as risk factors, regardless of whether or not
the outcomes may traditionally have been classified as
‘work-related’.

We have intentionally not included criteria re-
lated to program efficacy or effectiveness, or ethical
considerations, which can equally well be applied to
other types of worker health or safety programs. For
example, the factor of management support is a gen-
eric indicator of the likely success of any program,

regardless of its particular health or safety goal or
domain. This concept of leadership commitment is
reflected in NIOSH’s Fundamentals of Total Worker
Health Approaches (NIOSH, 2016), and it is im-
portant to establish at the beginning of and during an
intervention study, but it is not per se a defining fea-
ture of ‘integration’.

There are certainly overlaps between our four indi-
cators and TWH criteria suggested by others. These in-
clude synthesis of organizational structures, attention to
worker engagement, bringing a holistic perspective to
the work-relatedness of health and disease, and commu-
nications within the workplace and with the community.
However, unlike many other authors in this domain, we
require attention to the causal contribution of occupa-
tional exposures and upstream organizational character-
istics, in order to go beyond traditional WHP practice
and create conditions that support healthy behaviors
(salutogenesis). In this regard, we find the closest parallel
to be the work of von Thiele Schwarz et al. (2015) and
Jenny et al. (2017) noted above, because of their explicit
attention to the effects of work on a broad set of health
outcomes and their emphasis on workers as agents of
change.

The emphasis on worker empowerment and skill
transfer through participatory processes is a signature
feature of the CPH-NEW definition of TWH. It goes
beyond simply obtaining buy-in from management and
workers (Henning et al., 2009; Robertson et al., 2015).
We believe that integration cannot be achieved without
a mechanism for learning from workers about their ex-
periences of risk factors, how those interact with each
other, and what obstacles they experience to being
healthy and safe. We have built the HWPP approach
on a foundation of engaging workers in the entire pro-
cess, from needs assessment to selecting health and/or
safety goals, to prioritization of intervention alterna-
tives, to program evaluation and learning from the re-
sults to inform the next effort. This requires that they
are afforded the opportunity to systematically look into
and learn about health and safety issues most salient
to them. Noting that they may lack organizational ex-
perience, confidence, or awareness of fiscal and material
constraints, the HWPP communications structure seeks
to bridge those gaps over time.

The needs expressed by workers themselves are often
similar among workplaces, but the solutions may be
unique to each setting because of local features. Thus,
worker involvement is also necessary to understand spe-
cific job characteristics and work processes that impede
health behaviors or participation in specific activities
(Jorgensen et al., 2016) and what solutions would be
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feasible and meaningful for them. The potential benefits
involve not only the immediate impact of specific work-
place interventions, but also general improvement in the
psychosocial work environment.

Worker well-being and quality of life are long-term
outcomes that can only be measured partially at a point
in time and are modified by stage of life. Well-being
includes the freedom from health conditions with a
long latency, which is not the same as an intermediate
outcome evaluable within a 5-year research grant
timeframe. Whereas the costs of an integrated interven-
tion program and its targeted outcomes, such as hospital
admissions or costs of medications, can be evaluated
with a common cost metric, for example, well-being
cannot. Yet well-being is highly relevant to employers.
Australian researchers estimated total national annual
employer costs for lost productivity due to depression
of $AUD 8 billion, most due to mild depression. Their
findings suggest that even subclinical levels of depres-
sion represent a significant productivity and economic
burden not previously recognized (McTernan et al.,
2013). Although ideally TWH would represent employer
commitment throughout work and postwork lifetime,
that would not seem realistic in light of the evolving con-
ditions of employment.

Given the criteria proposed here, two important sec-
ondary questions follow: which characteristics are im-
portant to measure in each of those dimensions; and
what method(s) to use to assess those factors. This is
not a peripheral issue, as the results may be quite dif-
ferent if assessed by managers, workers, or researchers
(Zhang et al., 2011). CPH-NEW projects involve collec-
tion of data from multiple sources over time, in order
to triangulate perspectives from different levels, compare
findings and data quality among methods, and identify
leading indicators of changes in health behaviors and
health conditions. We have elsewhere offered scoring
systems (Dugan et al., 2016) and continue to revise these
with accruing experience.

This proposal for defining TWH programs seeks
to remedy the current lack of consistent measurement
standards and definitions. A recent attempt at system-
atic review and meta-analysis of TWH programs con-
cluded that pooling of results was not feasible because
of the tremendous diversity in goals, methods, and out-
comes (Bradley et al., 2016; Feltner et al., 2016). This
conclusion was not unexpected, as the wide range of
program activities is evident from even a cursory re-
view of the NIOSH-funded Centers of Excellence for
TWH. Ideally, ongoing dialogue among investigators
and with NIOSH would lead over time to development
of a consensus on primary research questions, methods

and outcomes. This would be helpful in focusing the
challenge to future researchers and reviewers, as well
as to practitioners, management and labor with an
interest in adopting TWH programs to tackle challen-
ging problems of workforce health.

This discussion pertains to an approach that is still
under development. Many research questions deserve
more attention to better determine the feasibility and
effectiveness of integrating workforce health protec-
tion and well-being. Participatory health improvement
programs in the workplace face challenges related to
the diversity of perspectives among organizational levels
(Zhang et al., 2011; Hasson et al., 2013) and feedback
control dynamics around intervention priority-setting
and implementation (Cherniack et al., 2019) in the con-
text of power structures within the workplace (Lax,
2016). Evaluation methods are needed to analyze the
ways that management and labor representatives influ-
ence the implementation process and outcomes (Nielsen,
2013). Characterization of factors affecting uptake and
implementation, continuous improvement processes,
and related long-term challenges of program scale-up
and sustainability, can benefit from dissemination and
implementation science approaches (Dugan and Punnett,
2017; Schulte et al., 2017). The manner in which re-
searchers withdraw from field sites at study end is likely
to have specific consequences that affect the viability and
long-term health of these TWH programs (Kotejoshyer
et al., 2019). Beyond creating mechanisms to provide
expert support on demand, what degree of management
involvement in participatory intervention design will
maintain their commitment to program goals and con-
tinuous improvement, while still supporting ‘bottom-up’
root cause analysis and solutions? Additionally, as the
boundary between work and non-work settings becomes
increasingly blurred, distinctions between work and
non-work exposures may become harder to delineate.
As in other areas of occupational health, surveillance
through wearable devices, telecommuting, and other
modern technologies could produce valuable data for
TWH programs but also introduce a host of new privacy
issues that could complicate achievement of fully inte-
grated approaches.

Conclusions

The effectiveness of TWH programs has been difficult to
evaluate, due in part to a lack of established metrics that
clearly define and measure essential program elements
across studies. CPH-NEW has defined a means to assess
TWH integration based on a set of constructs that seek
to identify what is unique about ‘integrated’ programs
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compared to traditional occupational health or health
promotion efforts. By using these criteria for program
design and evaluation, workplace safety and health prac-
titioners can align their activities with TWH principles,
regardless of which health and/or safety outcomes are
under study, and future reviewers will be able to delin-
eate the scope of the relevant literature more clearly.
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