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Abstract: Total Worker Health® (TWH) is a framework for integrating worker and workplace safety,
health, and well-being, which has achieved success in European and US settings. However, the
framework has not been implemented in Latin America or in agricultural sectors, leaving large and
vulnerable populations underrepresented in the implementation and evaluation of these strategies
to improve safety and promote health and well-being. This study presents a case study of how a
TWH approach can be applied to a multinational Latin American agribusiness. We describe the
process and adaptation strategy for conducting a TWH assessment at multiple organizational levels
and in multiple countries. We follow this with a description of a TWH leadership training that was
conducted based on the results of the assessment. Finally, we describe our methods to make corporate
recommendations for TWH policies and programs that were informed by the TWH assessment and
leadership trainings. With this case study we aim to demonstrate the importance and feasibility of
conducting TWH in Latin America.

Keywords: health promotion; agriculture; health climate; safety climate; health risk assessment;
occupational health and safety

1. Introduction

The United States National Institute for Occupational Safety and Health defines Total
Worker Health® (TWH) as the policies, programs and practices that integrate work-related
safety and health hazard protection with promotion of injury and illness prevention efforts
to advance worker well-being [1]. This approach aims to integrate traditional occupa-
tional safety and health programs, broadening it to include other job-related factors (e.g.,
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wages, benefits, workload, stress) [1]. Although recent reviews show that TWH approaches
have some global reach, the vast majority of TWH intervention research has been con-
ducted in the United States and European countries [2–4]. Some organizations as well as
governmental entities in Latin America acknowledge the importance of this integrated
approach to occupational health and safety [5–9], but to our knowledge there are no studies
exploring the implementation of the TWH approach in Latin America, a region which
encompasses many low- and middle-income countries and diverse cultures. Therefore, the
benefits derived from successful implementation of TWH interventions have been limited
to predominantly white populations in developed economies from western Europe and the
United States. When implemented in low-income settings, such as manufacturing plants in
India, it has proved to be challenging to implement such interventions [10]. Furthermore,
TWH interventions have focused mostly on the manufacturing [11–13], construction [14,15],
health services [16–18], and transportation sectors [19,20], while the agricultural sector
has largely been absent from this research [21]. This study contributes to the literature
by examining the application of TWH interventions in the agricultural sector [22] and
empirically testing the cross-cultural applicability of the TWH approach.

The World Bank Organization [23] estimates that workers in Latin America comprise
approximately 9% of the global labor sector, representing 317 million workers. Economic
development in Latin American countries relies primarily on the mining, construction,
agriculture, and fishing sectors, which are also occupational sectors with high levels of risk
for work-related injuries and fatalities [24]. Indeed, the Pan American Health Organization
reported that as of 2010, 40–60% of the workforce in Latin America is routinely exposed to
occupational hazards, and estimated that about 11% of the global burden of occupational
fatalities happen in Latin American countries [25]. The Latin American workforce is
therefore both large and vulnerable. Although TWH strategies may be promising avenues
to protect and promote the health of this population, they have rarely been applied to
this setting.

In this paper we illustrate how to apply the TWH approach to the Latin American
agriculture industry using a case study from a large multinational agribusiness conducted
from 2018 to 2020. We used the case study to explore three novel concepts: the applicability
of TWH theories in a Latin American cultural setting, the applicability of TWH in a
vertically integrated agribusiness, and the relevance and applicability of the TWH approach
within a multinational organization. Here we present our TWH conceptual model, an
overview of our TWH assessment strategy, and an overview of the TWH leadership
trainings aimed to improve the culture of health and safety of the organization through
leadership skill development. We also present recommendations for corporate TWH
policies and programs that were informed by the data collected during the TWH assessment.
Due to the volume of data gathered through this assessment, this paper will focus on the
methodological and conceptual approach of this work, while future manuscripts will
present more detailed analysis of the data collected.

This case study represents a way to reach thousands of vulnerable workers in a large
Latin American agribusiness and the opportunity to explore the applicability of TWH
research, translation, and dissemination across different countries and cultures.

Conceptual Model

Although a number of TWH conceptual models and frameworks have been devel-
oped [3,26], we based our model on work done by Schwatka et al. [27] due to its applica-
bility for the diversity of businesses and the necessity for such flexibility in this setting.
In this model, four operational levels (National/Country, Organizational, Department,
and Employee) were used to represent the TWH practices of a multinational organization
and the possible areas of intervention to ultimately influence workforce safety, health and
well-being outcomes (see Figure 1). Similar to many TWH frameworks, we draw upon
the socioecological model to focus on the conditions of work that give rise to health [3].
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Specifically, we adapt the multi-level model of safety described by Burke and Signal [28] to
demonstrate the influence of social systems on workforce outcomes.
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Figure 1. International Total Worker Health (TWH) Conceptual Model.

At the national level, each country is influenced by cultural values, political and
economic structures, and available community resources. These characteristics may vary
across countries and thereby generate differences in health and safety work practices
within an international organization operating across culturally diverse locations. These
national/country level characteristics in turn influence the organizational level, as cultural
values shape senior leadership attitudes towards the development of TWH policies and
programs and their implementation in practice as manifested by a culture of TWH in
the entire organization. Especially in large organizations that operate across countries,
there may be departmental differences in the implementation of TWH initiatives. As
such, leadership and culture may vary by department. It is at the organizational and
department levels where we can use TWH interventions to facilitate transactional changes
in the organization via the implementation of TWH policies and programs. Furthermore,
lasting transformational change can also be implemented at these levels through leadership
development and promotion of effective transformational leadership practices [27–30].
Ultimately, our goal was to influence employee level outcomes through the adoption and
implementation of organizational and department level TWH interventions with the aim
to improve employees’ perceptions of the health and safety climates (i.e., perceptions that
their organization/department is committed to their health and safety) as well as their
knowledge of TWH.

In the present paper, we provide an example of how this conceptual model can
be operationalized with a multinational agribusiness situated in Central America. This
paper outlines our assessment and survey processes. In doing so, we aim to demonstrate
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what information should be collected to assess how the company is implementing the
TWH approach at the department, organizational, and country levels as well as what
information should be collected from employees to assess program impact. We then detail
the trainings and recommendations that were informed by the assessments. Noting that,
per the socioecological model, the trainings and recommendations focused on changing
the organization through leadership training and program development, not on changing
employee behavior. We conclude with a reflection and discussion of lessons learned for
moving forward with TWH research and research-to-practice in international settings.

2. Case Study: A Model to Apply the TWH Approach to Latin America
2.1. Collaboration Background

Pantaleon is a multinational agribusiness headquartered in Guatemala with operations
in four other countries within Latin America. In 2018, Pantaleon ranked 11th in the world
for the production of sugar from sugar cane and was the second largest producer in Latin
America, employing 13,994 people on average annually and exceeding 21,200 workers
during the 6-month harvest season [31]. In 2016, prior to the start of the collaboration
with the Center for Health, Work & Environment (CHWE) based at the Colorado School of
Public Health, Pantaleon had already invested in efforts to improve their safety culture by
hiring safety consultants and a corporate level environmental health and safety manager,
as well as through adoption and continuous improvement of safety policies, practices,
communications, and training programs. The company also had some existing health
programs available to workers and their families including onsite health and dental clinics
staffed by a team of occupational health nurses and physicians, chronic disease screening,
health fairs, and health education programs. However, safety and health teams were
not well integrated. Prior to the start of the collaboration, the safety program and health
promotion program operated as separate entities in different departments of the company.
The company sought to collaborate with CHWE to develop TWH approaches that expanded
and integrated their established safety culture with an enhanced health culture.

In 2016, Pantaleon approached CHWE to learn how they could apply TWH principles
to address the wide variety of health and safety hazards that commonly affect workers in
the agriculture industry. Pantaleon and CHWE signed a memorandum of understanding
with the main purpose of evaluating and improving the health, safety and well-being
of Pantaleon’s diverse workforce using a TWH approach. As the collaboration evolved,
CHWE researchers assisted the company with identifying priorities and in addressing
several of them, such as Chronic Kidney Disease of unknown cause (CKDu), hearing
conservation & noise mitigation in the sugar processing mills, worker nutrition, hydration,
and injury and illness surveillance [32–37]. While progress was made in these specific areas,
it was clear that the company could benefit from a comprehensive TWH needs assessment
and leadership assessment to identify additional priorities for intervention.

For the purpose of this case study, we focus on our collaborative work to complete
TWH needs and leadership assessments and the delivery of a leadership training program
based on the results of these assessments as an effort to institute transformational change
across all levels of the organization. CHWE adapted these activities from existing TWH
research and practice activities conducted amongst small- and medium-sized businesses in
the United States [27,38].

This case study was performed as a consulting project. The protocol was reviewed
by the Colorado Multiple Institutional Review Board (COMIRB, #20-1158) and approved
under category 4 exemption. In order to ensure confidentiality, all data analyses were
performed by the team at CHWE. Pantaleon received only aggregated data summaries.

2.2. Assessment of Total Worker Health

Pantaleon, like other multinational agribusinesses, is a multifaceted and complex
organization, which required a system-wide approach with the flexibility to meet a variety
of TWH needs in multiple countries and departments. The focus for this study was on three
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of the six countries in which Pantaleon operates (Guatemala, Nicaragua, and Mexico), with
the largest number of employees, including field workers, mill workers, and office workers.
The organizational leadership structure of Pantaleon has a single corporate office directing
operations in all three countries, within which department managers oversee department
heads, who oversee the operational workforce (see Figure 2). The TWH assessment was
conducted at each level of the organization, and included five main components: (1) key
informant interviews and focus groups, (2) organizational assessment, (3) leadership self-
assessment, (4) employee health and safety culture assessment, and (5) employee health
risk assessment.
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Figure 2. Pantaleon Organizational Chart. The needs assessment was conducted at all levels of the organization, including
headquarters and all departments within each national branch. Footnotes indicate employees who participated in (1) the
organizational assessment (human resource managers only), (2) key informant interview and focus groups, and leadership
self-assessment, and (3) the employee health and safety culture survey and the health risk assessment.

The purpose of the TWH assessment was to obtain a baseline estimate of the current
state of TWH at the company as a whole as well as in each of its parts (different countries
and departments). The results of the assessment were used to: (a) inform recommendations
for new and changes to existing health and safety programs, policies and practices, and
(b) assess leaders’ understanding of TWH and, in turn, develop and implement TWH
leadership training for company management to help leaders utilize the results of the
assessment.

CHWE investigators evaluated the current state of TWH policies, practices, and
outcomes at each national branch in Guatemala, Nicaragua, and Mexico, as well as at the
corporate headquarters in Guatemala City. The assessment was made up of the several
components that are listed in Figure 3 and described below. The methods were based
on a comprehensive approach we developed and used with small- and medium-sized
businesses in the United States [27], which focuses on collecting information from all levels
of the organization to obtain multiple perspectives. The following is an overview of our
assessment strategy as adapted to this new setting. All assessments were administered
between November 2018 and July 2019.
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Figure 3. Timeline of TWH Needs Assessment and Leadership Trainings at Pantaleon.

Assessment questionnaires were administered via multiple modalities, online using
Qualtrics (Qualtrics, Provo, UT, USA), and in person using electronic tablets; details re-
garding each assessment are described below. For the development, coordination of survey
administration and follow up, we worked closely with the communications and medical
teams at each national branch. We acknowledged the cultural and organizational diversity
between countries, and thus recognized the need to have input from our local collabora-
tors in the design and development of each survey. All assessments were adapted to be
culturally and linguistically appropriate and relevant to the populations being interviewed.
For a complete timeline of the assessment process see Figure 3.

2.2.1. Key Informant Interviews and Focus Groups

To begin the needs assessment, we conducted semi-structured focus groups and
interviews with 171 key informants in three countries, including corporate managers,
department managers, and department heads. The purpose was to gain a broad under-
standing of leadership’s perspective about the organization’s current efforts to promote
and maintain the health, safety and well-being of all employees, as well as their own
individual efforts and actions taken as leaders for employees in their respective areas of
work. These activities allowed for a qualitative evaluation of engagement and knowl-
edge, as well as to establish buy-in for TWH participation among leaders via leadership
training (described below). Participants included corporate managers, their subordinate
department managers, and department heads who oversee the field operations, which
include administrative and operational workers across six main departments existing in all
countries (agriculture, industrial, finance, human resources, logistics, and general manage-
ment), plus six other departments unique to Guatemala (laboratory, occupational health
and safety, civil engineering, business management, security, and information technology)
and four departments unique to Mexico (agriculture management, mechanized harvest,
AMAJAC, and TRE) (Figure 2). We conducted one hour-long in-person focus groups with
department heads (n = 142), keeping each group to an average of 5 participants in order to
facilitate a dynamic exchange of thoughts and perspectives as well as to be efficient with
leaders’ time, interviews were conducted in Spanish. Next, we interviewed corporate and
department managers (n = 29) in one-on-one 30-min-long meetings to allow for candid
discussion of their perceptions regarding the state of TWH at the organization and their
own leadership skills related to health and safety, interviews were conducted in Spanish
and English depending on the leaders’ comfort. The same questions were used for both
focus groups and interviews. The interviews and focus groups also gave the CHWE team
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the opportunity to explain the upcoming assessment process that would take place with
their employees in order to gain buy-in and promote participation.

2.2.2. Organizational Assessment

The organizational assessment was completed by the four lead human resource
managers, including one at each of the three countries and at corporate headquarters
(see Table 1). We adapted the organizational assessment from the Healthy Workplace
AssessmentTM developed by Health Links™, a community-based TWH program focused
on building the culture of health, safety and well-being in businesses of all sizes [38]. The
Health Links assessment includes six benchmarks to measure the organization’s level of
engagement around health and safety policies and programs: (1) organizational supports,
(2) workplace assessments, (3) health policies and programs, (4) safety policies and pro-
grams, (5) engagement, and (6) evaluation (Table 1). The tool was developed by distilling
constructs from the CDC Worksite Health Score Card [39], NIOSH TWH approach [1], and
the WHO Healthy Workplace Framework [40].

Table 1. TWH Assessment components and their constructs.

Assessment Components

Assessment
Constructs

Organizational
Assessment

TWH Leadership
Self-Assessment

Employee Health and
Safety Culture

Employee Health
Risk Assessment

Organizational Supports Leadership Supports Leadership Supports Employee well-being
Health Policies and
Programs

Employee Workplace
Assessment Organizational supports Overall health

Safety Policies and
Programs

Support for Health
Programs and Policies

Health and Safety
motivations Work stress

Engagement Support for Safety
Programs and Policies

Organizational commitment
to health and safety Tobacco use

Evaluation Leadership Engagement Health and safety climate Physical activity
Health and Safety
Program Evaluation Health and safety behaviors Absenteeism

Leadership Practices Psychological safety Presenteeism
Department
Demographics

Leadership commitment to
health and safety Fatigue

Access to benefits
Perceived work hazards

We adapted the assessment from the Health Links™ version based on our knowledge
and experience working with the organization during the prior 3 years. We added demo-
graphic questions targeted to the diversity of the working population including field and
office workers, as well as seasonal workers and contractors. We also included questions
aimed to measure the organization’s efforts to address specific health risks affecting the
workers, such as consumption of alcohol, chronic disease, and infectious diseases. Finally,
the workplace assessment benchmark, which measures employee surveys and employee
health risks factors, was changed to be unscored given that the organization was just
beginning to address this benchmark through the administration of these assessments. The
version adapted for the current case study was an online assessment, administered via
Qualtrics and consisted of 67 questions that took approximately 30–40 min to complete.
Once the survey was completed and analyzed, a report card containing the results was
generated and shared with each of the human resource managers. The report card was also
later used in the leadership training, described below.

2.2.3. Leadership Self-Assessment

Corporate managers, department managers, and department heads in each coun-
try completed a leadership self-assessment. This survey was adapted from three main
sources (1) the Health Links Healthy Workplace Assessment as just described, (2) the
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Small+Safe+Well (SSWell) study, which aims to measure organizational change through
the implementation of organizational-level TWH practices [27], and (3) the qualitative
information gathered during the in-person key informant interviews and focus groups,
where we identified the need for more detailed questions from the leadership (i.e., number
of workers in their department, and worker demographics). The aim of this assessment was
to measure leaders’ commitment to and promotion of health, safety and well-being in their
respective departments. The online assessment administered in Spanish via Qualtrics was
72 questions and took approximately 25–35 min for leaders to complete. The assessment
was distributed among all leaders in the organization including corporate (N = 40) and
department managers and department heads in all locations (Guatemala = 53, Nicaragua =
38, Mexico = 36). A total of 167 leaders (response rate: 84%) completed this survey. See
Table 1 for a complete description of survey constructs.

2.2.4. Employee Health and Safety Culture Assessment

Administrative employees, including supervisors, coordinators and administrative
assistants, and operations staff completed an employee health and safety culture assessment
(Figure 2). We adapted this assessment from the SSWell study, as described above [27]. The
survey sought to assess the culture of health, safety and well-being at the organization from
the employee’s perspective. Survey questions focused on both health and safety measures
(Table 1).

Due to the large size of the workforce totaling over 17,200 during the 2018–19 har-
vest season, we took a two-pronged approach to administer this assessment. The first
format was an online survey for office-based work units, which was administered through
Qualtrics. The online survey was sent out to all administrative employees with access to a
computer in all three countries. This survey was 120 questions long and took 30–40 min to
complete. A total of 346 employees participated in the assessment (response rate: 40%). The
second format was administered in-person to operational workers by local interviewers
who we trained to record data on portable tablets. This second format was used in order
to accommodate the range of education and literacy levels among operational employees
without computer access (e.g., field and industrial mill workers). The CHWE team worked
together with the organization’s local medical teams to simplify the in-person survey
questions while still incorporating all of the assessment constructs. Once translated to
Spanish, the questions were reviewed by the medical teams at each site, who are in close
daily contact with the target populations. Based on their input, modifications included
visual analog scales to administer all Likert scale questions. Finally, we conducted a pilot
of the assessment with a small group of field workers, who pointed out additional ad-
justments needed to account for language, cultural and educational differences. The final
in-person culture survey was 70 questions long and took 25–35 min to complete. Surveys
were conducted on a 20% convenience sample from each department, except the largest
department, Agriculture, from whom we collected a convenience sample of 297 workers
(3% of the 9744 Agriculture Department workers), bringing the total in-person surveys
conducted to 1541.

2.2.5. Employee Health Risk Assessment and Evaluation of Clinical Consult Data

Furthermore, as part of the employee health and safety culture assessment, employees
also completed a brief health risk assessment (HRA) questionnaire adapted from the
SSWell study [27]. Questions pertained to perceived overall health and well-being, physical
activity, stress, behaviors including tobacco and alcohol use, fatigue, absenteeism and
presenteeism (Table 1). The combined data from the HRA and clinical consults provided
the opportunity to evaluate the most critical health outcomes affecting the workforce at
each site. Finally, because we were working with a large, self-insured company, we were
able to obtain aggregate data on employee clinic visits from the three national branches
(Guatemala, Nicaragua and Mexico). De-identified data collected included reasons for
medical visits and diagnoses from years 2017–2019.
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2.3. Total Worker Health Leadership Training

Understanding that leadership and climate significantly contribute to the TWH culture
of the organization [41], we aimed to leverage the role of leaders to stimulate a sustainable
organizational culture transformation. Informed by the results of the assessments, CHWE
designed a TWH leadership training specifically tailored to Pantaleon leaders at each
national branch including corporate and department managers, and department heads.
Trainings were delivered from September through December 2019 following the completion
of the assessments (Figure 3). Trainings followed the same format for all national branches.
Participating leaders in each country received educational packets, which included their
assessment results pertinent to their country and department, along with a goal setting
activity sheet that was used throughout the training as described below. The class size was
limited to 20 leaders from all departments per training and lasted 4 h. A total of 120 leaders
participated in the training (Guatemala = 51, Nicaragua = 27, Mexico = 31, Corporate = 11).

The purpose of the trainings was to help company leaders learn and incorporate TWH
leadership strategies into their business practices in order to enhance worker health, safety
and well-being [41]. The content of the training incorporated the results of the assessments
and was based in large part on the training developed by the SSWell study [27]. As in the
SSWell training, we focused on validated leadership theories and core TWH principles to
help address the leader’s own health and that of their employees, with the ultimate goal of
improving TWH climate of the organization and departments.

To optimize applicability to this industry and employer, we made five fundamental
modifications in our training adapted from the SSWell study. First, the SSWell training
provides leaders with their results aggregated at the company level, allowing leaders
to reflect on their own self-reported TWH leadership skills, employee’s perspective of a
healthy and safe workplace, and the current TWH policies and programs of the organi-
zation. We expanded upon this approach by addressing the unique cultural differences
between countries, departments, and leaders in our presentation of the assessment results
from the leaders’ own country and department, with the purpose of providing leaders
with personalized tools to aid in their decision making and prioritize action [42]. For
example, we included summarized results (e.g., health and safety motivation, organiza-
tional supports, leadership commitment, levels of self-reported stress) from the employee
health and safety culture assessment by department in the training materials. Additionally,
based on the most common health risks identified in the health risk assessment results, we
focused on three main health promotion priority areas in the training: (1) chronic disease
prevention, (2) sleep hygiene, and (3) preventive stress management and mental health.
Priorities were identified to meet the needs across our conceptual model of organizational,
leader, and employee risk and benefits (Figure 1) weighing the potential risk and severity
of each health outcome with (a) the potential for the company to be able to help prevent
that outcome, (b) the potential benefit to worker health and safety and (c) the potential
benefit to company productivity by reducing the risk.

Notably, while we did include information related to occupational safety, it was not
heavily emphasized, except to reinforce concepts that leaders had learned in safety culture
trainings the prior year. Second, because leaders came from the same organization, we
were able to facilitate a discussion about the similarities and differences in TWH within
and between countries and departments, to encourage cross-pollination of ideas. Third,
the team delivering the training was comprised of three English speakers and one native
Spanish speaker. We hired bilingual facilitators and interpreters from each country to help
us deliver the trainings in a manner that was culturally representative for each country.
The English speakers gave the main didactic portions, while the native Spanish speaker
facilitated the discussions (e.g., goal setting discussions). Fourth, due to the high work
demands at the operations, we adapted the original 8-h training to 4 h to meet the schedule
needs of the leaders. Finally, we used results from the assessment as prompts to facilitate
group discussion in order to generate a list of suggestions of ways in which the corporation
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could better support leaders and their employees in adopting TWH best practices, as
described below.

2.3.1. Total Worker Health Leadership Training Components

The training was divided into four modules (see Table 2 for a detailed description).
The first module focused on the fundamentals of TWH and how it applies to the role of
organizational leaders. The second focused on TWH leadership best practices, including
personal well-being and mental health as well as impacts of fatigue, sleep and chronic
conditions. At the end of the second module, leaders were asked to set a realistic and attain-
able personal goal to improve their own safety, health and well-being. The third module
focused on employees’ perspective of a healthy and safety, relying on the employee culture
assessment results. At the end of this module, leaders were asked to set an attainable goal
on something they could do as leaders to promote the health and well-being of the workers
in their departments. The fourth module focused on TWH and organizational sustainability
through a review of each country’s organizational TWH policies and programs. Because
ultimate decision-making authority resides at a higher organizational stratum, we did not
invite participants to set overall corporate goals.

Table 2. International Total Worker Health Training objectives and description.

Total Worker Health Leadership in-Person Training Objectives and Description—4-h One-Day Training

(1) Increase leaders’ awareness of the business case for worker health and well-being

a. Definition of TWH
b. The role of the organization in creating and promoting a TWH culture
c. Understanding your role as a leader in creating and promoting a TWH culture
d. The 5 practices of successful leaders in creating culture of well-being

(2) Educate leaders about their own health and well-being needs

a. The importance of leaders’ own personal health in order to be effective leaders
b. Impacts of stress, sleep, and physical activity. What can leaders do about it?
c. Needs assessment review: Review of results from leadership assessment with other leaders
d. Activity: Describe your own health and well-being and identify which areas you want to work on as a leader to

demonstrate the 5 practices of successful leaders in creating a culture of well-being
e. Goal setting: Generate a specific, actionable goal for contributing to your personal health and well-being

(3) Educate leaders about their own employees’ health and well-being needs

a. Identifying employees’ value(s) for their health based on survey results
b. Review of employee’s Culture Survey results: views of company and views of leadership
c. Needs assessment review: Review results from employee health and safety culture assessment from each department
d. Activity: Describe your department’s culture and identify which aspect of your department’s culture you want to

work on as a leader to demonstrate the 5 practices of successful leaders in creating a culture of well-being
e. Goal setting: Generate a specific, actionable goal for contributing to your employees’ health and well-being

(4) Educate leaders about TWH from the organizational level and how the organization can improve well-being of the workforce

a. Review of the benchmarks for TWH success
b. Needs assessment review: Review of results from Organizational assessment (benchmarks results)
c. Brainstorming group activity: Ways the organization can promote worker health & well-being at the Organizational

level

As a closing brainstorming exercise, leaders were asked to rank their organization as
a whole, using the six benchmarks addressed in the organizational assessment. Leaders
were then presented with the actual results of the report card from their own national
branch. Discrepancies were used as starting points for open-ended conversation about the
organization’s efforts promoting health and safety and areas for improvement. Leaders
were then invited to provide feedback and suggestions to the organization about how to
improve the culture of health, safety and well-being. These suggestions were distilled into
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major themes and were presented back to the organization’s corporate management in the
form of program and policy recommendations.

2.3.2. Corporate Recommendations

In addition to the leadership trainings, a key outcome of the company-wide TWH
assessment was the development of organizational program and policy recommendations
related to employee health and well-being. The CHWE team analyzed the results of the
interviews, survey assessments and clinic visit data in order to identify opportunities and
priority areas of focus for the company as a whole and for each country site. This analysis
helped identify priority areas for corporate investment in order to have maximal impact.
Priority areas identified by the CHWE team and Pantaleon leaders were: (1) maintain
the established safety culture in the organization, (2) improve employee health and well-
being through the development of a sustainable health and wellness culture that mirrors
the thoroughness and commitment of the established safety culture, (3) chronic disease
prevention, (4) preventive stress management and mental health, and (5) sleep hygiene
and fatigue. Table 3 outlines the recommendations provided to the organization that
were informed by the data collected in the assessments (see Section 2.3 above for priority
selection). The CHWE team developed and presented to leadership several evidence-
based programs and policy recommendations to help address each priority area. These
included protocols for implementation and evaluation that could then be adapted by the
company at each country site. Country specific recommendations were informed by the
brainstorming group activity held during the training, (see Table 2). Final recommendations
were provided in a series of presentations made to leadership including the executive team,
human resources, the health and safety teams, as well as the company’s advisory board on
responsible development.

Table 3. Recommendations for the implementation of a TWH approach at Pantaleon.

Outline of TWH Recommendations

(1) Maintain established workplace safety programs and policies
(2) Integrate health and safety programs through the inclusion of wellness and wellbeing
programs
(3) Address the prevention of chronic diseases

a. Chronic non-occupational diseases (e.g., Diabetes, hypertension)
b. Physical inactivity
c. Alcohol and tobacco use prevention
d. Nutrition

(4) Address stress and mental health

a. Occupational stress prevention training
b. Work-life balance programs

(5) Address sleep deprivation and fatigue

a. Sleep hygiene programs
b. Administrative changes to reduce fatigue
c. Work schedule revision and improvement

3. Discussion (Lessons Learned)

This case study illustrates how to apply a TWH approach to a large, multinational
agribusiness in Latin America. Through this process, we learned that with a close private-
public collaboration, conscious efforts to obtain buy-in at all levels of the organization, and
attention to appropriate cultural and linguistic differences, a TWH model that we originally
developed for businesses in the United States can be applied to a large agribusiness
operating in multiple Latin American countries. Core concepts around leadership, culture,
health and safety have cross-cultural relevance. However, we learned that the adoption
and implementation of such concepts will vary by country and department. It is important
to adapt and evaluate the implementation of the TWH approach in Latin America as
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the workforce represents a diverse cultural setting with a potentially vulnerable worker
population that has received little attention in the literature.

We propose that our conceptual model in Figure 1 has broad applicability across
borders, industries, and size of business. In our application of it with a multinational
agribusiness in Central America, we made sure to complete the TWH assessments at the
corporate, department, and employee levels. As we discuss above, it required a systematic
strategy to capture information from all levels depicted in Figure 2. The combined findings
then informed our leadership training strategy to train leaders from all company levels in
TWH leadership. This approach produced rich information about how a large, multina-
tional agribusinesses can implement a TWH approach and a mechanism to communicate
this information across all levels of company leadership. The importance of TWH con-
ceptual models have been stressed, but their use is seldom demonstrated in research and
practice [3]. With this case study and our prior work applying it to small business in the
United States [27], we demonstrate that the model has broad applicability. We were suc-
cessful in applying the conceptual model to this setting, but it was more challenging than
when we have applied it to individual small businesses. The large company described in
this case study operates across multiple countries and departments, making it challenging
to devise assessment and training strategies with broad reach and uniform applicability.
We found that we needed to conceptualize each department within the large company
as a “small business.” While all units operate under an overarching corporate structure
and have certain shared values, resources, and business objectives, we observed that each
operational unit has local safe and health culture, much as we see when working with
independent small businesses.

It is important to note that because the company had already spent several years
incorporating safety culture constructs into their business model, including both a safety
management system and previous safety leadership training, we were able to focus on
the gap in health promotion. As such, our TWH assessment process largely focused on
health and well-being and found particular needs in the areas of mental health, sleep, and
chronic health conditions. Had we needed to introduce more content on safety into the
leadership training, the process would have required a reprioritization, more training time,
additional training modules, and additional goal setting. We are currently examining the
corporation’s safety data as part of a parallel research initiative [32].

The timeframe in which we were able to conduct the work described above may
be deceiving. The academic team at CHWE and the partners at Pantaleon were able to
build upon a pre-existing two-year working relationship that had already applied TWH
principles to the specific problem of chronic kidney disease in the workforce [33], and to
collaborate in enhancing their hearing conservation program [37]. The level of trust and
collaboration allowed us to successfully collect data across many levels in the organization,
while building and gaining more buy-in and participation, and at the same time ensuring
protection of workers’ personal health and survey data.

As more work is conducted in culturally diverse settings, it is important for occupa-
tional health and safety researchers and professionals to gain some cultural training [43].
By showing an interest in the culture and maintaining cultural flexibility we were able to
successfully navigate the culture’s intricacies. Our ongoing collaboration with the organi-
zation has allowed us to gain a deeper understanding of the employees’ perceptions and
approaches to health and safety in the organization. This allowed us to more effectively
work cross-culturally in this multinational organization, understanding our own cultural
biases and how the culture at each national branch shapes the organizational climate. In
this case study each country was treated separately, but with the overarching consent to
intervene coming from the central corporate headquarters, permitting a unified approach
while still allowing for unique cultural differences between countries, departments, and
leaders, influenced in part by each country’s political and economic structure.

In addition to examining the impact of TWH leadership training on the business’s
health and safety climate, future research with this workforce will enable us to test hy-
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potheses related to the international TWH conceptual model (Figure 1). For example, we
can examine the underlying work-related determinants of the measured levels of stress
and fatigue from the employee health and culture assessment and evaluate the relationship
with other health, safety and productivity outcomes. We will be relying on the “RE-AIM”
public health evaluation framework [44], in particular, which can be used to both de-
sign interventions as well as evaluate them for reach, efficacy, adoption, implementation,
and maintenance (RE-AIM), including our training and the TWH policies, programs and
practices that derived from this process, as described above.

4. Limitations (Challenges)

It is important to acknowledge that this work represents one of the few documented
examples of the TWH approach in Latin America, and in the agricultural industry generally.
However, this case study is only representative of a single agribusiness in Latin America,
and so the dissemination and generalizability of this approach to other industries, regions,
and businesses will require further study. While participation in the assessments was
promoted by leadership, it was voluntary, therefore selection bias was possible. For
participants of the in-person employee health and safety culture assessment, we collected
information from a convenience sample during work hours. We addressed this limitation
by stratifying our sampling by worker groups and aimed to reach a representative 20%
sample of each.

5. Conclusions

As the global economy grows and diversifies, expanding TWH to more diverse
audiences will become increasingly important. We present the methodology of this case
study because it suggests the applicability of TWH in Latin America and demonstrates the
feasibility of applying TWH concepts in agribusiness and in cross-cultural settings. We
demonstrate that this approach can be used to identify priority areas for investment and
action in TWH. In the long term, this approach is likely to have a measurable impact on
employee health, safety and well-being, and ultimately productivity. In future research, we
aim to examine the impact of the TWH leadership training on health and safety climates as
well as workforce health and productivity outcomes. We also aim to examine relationships
described in our conceptual model (Figure 1) using data collected during this case study.

Author Contributions: Conceptualization, D.J., L.K., N.V.S. and L.S.N.; methodology, D.J., L.K.,
N.V.S., J.B.-D., M.D., and L.S.N.; formal analysis, M.D.; data curation, D.J; writing—original draft
preparation, D.J.; writing—review and editing, L.K., N.V.S., L.T., G.G.F., R.L.C., E.S., C.A., S.T.,
I.A., M.E.C., A.C., D.P., M.E.Z., M.D., J.B-D. and L.S.N.; visualization, D.J.; supervision, L.S.N.;
project administration, D.J., L.K.; All authors have read and agreed to the published version of
the manuscript.

Funding: This evaluation was supported in part by Pantaleon; the Chancellor, CU Anschutz; Centers
for Disease Control and Prevention (CDC) (U19 OH01127), and Mountain and Plains Education and
Research Center (T42 OH009229). Its contents are solely the responsibility of the authors and do not
necessarily represent the official views of the U.S. Centers for Disease Control and Prevention or the
Department of Health and Human Services.

Institutional Review Board Statement: Ethical review and approval for this study were waived by
the Colorado Multiple Institutional Review Board (COMIRB, #20-1158) under Exemption Category 4
(Secondary research for which consent is not required).

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: University of Colorado has a Memorandum of Understanding with Pantaleon.
Pantaleon provided the University of Colorado investigators with access to employee headcount, and
company grounds to conduct surveys. The funder had no role in data analysis or data interpretation.
The corresponding author had full access to all the raw data and had final responsibility for the



Int. J. Environ. Res. Public Health 2021, 18, 2252 14 of 15

decision to submit for publication. The University of Colorado employed ethical research practices,
research methods in keeping with academic freedom, based conclusions on critical analysis of the
evidence, and reported findings fully and objectively. The terms of this arrangement were reviewed
and approved by the University of Colorado in accordance with its conflict of interest policies.

References
1. NIOSH Total Worker Health; NIOSH; CDC. Available online: https://www.cdc.gov/NIOSH/twh/ (accessed on 11 November

2020).
2. Feltner, C.; Peterson, K.; Weber, R.P.; Cluff, L.; Coker-Schwimmer, E.; Viswanathan, M.; Lohr, K.N. The Effectiveness of Total

Worker Health Interventions: A Systematic Review for a National Institutes of Health Pathways to Prevention Workshop. Ann.
Intern. Med. 2016, 165, 262–269. [CrossRef]

3. Anger, K.W.; Elliot, D.L.; Bodner, T.; Olson, R.; Rohlman, D.S.; Truxillo, D.M.; Kuehl, K.S.; Hammer, L.B.; Montgomery, D.
Effectiveness of Total Worker Health Interventions. J. Occup. Health Psychol. 2015, 20, 226–247. [CrossRef]

4. Pronk, N.P. Integrated Worker Health Protection and Promotion Programs: Overview and Perspectives on Health and Economic
Outcomes. J. Occup. Environ. Med. Coll. Occup. Environ. Med. 2013, 55, S30–S37. [CrossRef] [PubMed]

5. Gastañaga, M.d.C. Salud Ocupacional: Historia y Retos Del Futuro. Rev. Peru. Med. Exp. Salud Publica 2012, 29, 177–178.
[CrossRef] [PubMed]

6. Velandia, M.; Hernando, J.; Pinilla, A. From Occupational Health to Safety and Health Management in the Workplace: More than
Just Semantic, the Transformation of the General Occupational Hazards System. Innovar 2013, 23, 21–32.

7. Hernández Palma, H.; Monterrosa Assia, F.; Muñoz Rojas, D. Cultura De Prevencion Para La Seguridad Y Salud En El Trabajo En
El Ambito Colombiano. Advocatus 2017, 28, 35–45. [CrossRef]

8. Martinez Barranco, M.P.; Yandun Burbano, E.D. Seguridad y Salud Ocupacional En Ecuador: Contribución Normativa a La
Responsabilidad Social Organizacional. INNOVA Res. J. 2017, 2, 58–68. [CrossRef]

9. García, G.; Calderón, E.; Palacios, B.; Serpa, V.; Peñaherrera, S.; Bermúdez, S. Revisión Documental de Las Encuestas Sobre
Condiciones de Seguridad y Salud Ocupacional Realizadas En Países de Centro y Latinoamérica. Hig. Sanid. Ambient. 2016, 16,
1451–1456.

10. Sorensen, G.; Nagler, E.M.; Pawar, P.; Gupta, P.C.; Pednekar, M.S.; Wagner, G.R. Lost in Translation: The Challenge of Adapting
Integrated Approaches for Worker Health and Safety for Low-and Middle-Income Countries. PLoS ONE 2017, 12, e0182607.
[CrossRef]

11. Sorensen, G.; Barbeau, E.; Stoddard, A.M.; Hunt, M.K.; Kaphingst, K.; Wallace, L. Promoting Behavior Change among Working-
Class, Multiethnic Workers: Results of the Healthy Directions—Small Business Study. Am. J. Public Health 2005, 95, 1389–1395.
[CrossRef]

12. Hunt, M.K.; Barbeau, E.M.; Lederman, R.; Stoddard, A.M.; Chetkovich, C.; Goldman, R.; Wallace, L.; Sorensen, G. Process
Evaluation Results from the Healthy Directions-Small Business Study. Health Educ. Behav. 2007, 34, 90–107. [CrossRef]

13. Barbeau, E.; Roelofs, C.; Youngstrom, R.; Sorensen, G.; Stoddard, A.; LaMontagne, A.D. Assessment of Occupational Safety and
Health Programs in Small Businesses. Am. J. Ind. Med. 2004, 45, 371–379. [CrossRef] [PubMed]

14. Hammer, L.B.; Truxillo, D.M.; Bodner, T.; Rineer, J.; Pytlovany, A.C.; Richman, A. Effects of a Workplace Intervention Targeting
Psychosocial Risk Factors on Safety and Health Outcomes. Biomed. Res. Int. 2015, 2015, 836967. [CrossRef]

15. Sorensen, G.; Barbeau, E.M.; Stoddard, A.M.; Hunt, M.K.; Goldman, R.; Smith, A.; Brennan, A.A.; Wallace, L. Tools for Health:
The Efficacy of a Tailored Intervention Targeted for Construction Laborers. Cancer Causes Control 2007, 18, 51–59. [CrossRef]

16. Caspi, C.E.; Dennerlein, J.T.; Kenwood, C.; Stoddard, A.M.; Hopcia, K.; Hashimoto, D.; Sorensen, G. Results of a Pilot Intervention
to Improve Health and Safety for Health Care Workers. J. Occup. Environ. Med. 2013, 55, 1449–1455. [CrossRef] [PubMed]

17. Olson, R.; Wright, R.R.; Elliot, D.L.; Hess, J.A.; Thompson, S.; Buckmaster, A.; Luther, K.; Wipfli, B. The COMPASS Pilot Study: A
Total Worker HealthTM Intervention for Home Care Workers. J. Occup. Environ. Med. 2015, 57, 406–416. [CrossRef]

18. Von Thiele Schwarz, U.; Augustsson, H.; Hasson, H.; Stenfors-Hayes, T. Promoting Employee Health by Integrating Health
Protection, Health Promotion, and Continuous Improvement: A Longitudinal Quasi-Experimental Intervention Study. J. Occup.
Environ. Med. 2015, 57, 217–225. [CrossRef] [PubMed]

19. Olson, R.; Anger, W.K.; Elliot, D.L.; Wipfli, B.; Gray, M. A New Health Promotion Model for Lone Workers: Results of the Safety
& Health Involvement for Truckers (SHIFT) Pilot Study. J. Occup. Environ. Med. 2009, 51, 1233–1246. [CrossRef]

20. Wipfli, B.; Olson, R.; Koren, M. Weight-Loss Maintenance among SHIFT Pilot Study Participants 30-Months after Intervention. J.
Occup. Environ. Med. 2013, 55, 1–3. [CrossRef]

21. Schenker, M.B. Preventive Medicine and Health Promotion Are Overdue in the Agricultural Workplace. J. Public Health Policy
1996, 17, 275–305. [CrossRef] [PubMed]

22. Donham, K.J.; Meppelink, S.M.; Kelly, K.M.; Rohlman, D.S. Health Indicators of a Cohort of Midwest Farmers: Health Outcomes
of Participants in the Certified Safe Farm Program. J. Agromedicine 2019, 24, 228–238. [CrossRef] [PubMed]

23. The World Bank Labor Force, Total|Data. Available online: https://data.worldbank.org/indicator/SL.TLF.TOTL.IN?end=2020
&name_desc=false&start=2020&type=shaded&view=map (accessed on 11 November 2020).

24. Wadsworth, E.; Walters, D. Safety and Health at the Heart of the Future of Work: Building on 100 Years of Experience; International
Labour Office: Geneva, Switzerland, 2019; ISBN 978-92-2-133152-0.

https://www.cdc.gov/NIOSH/twh/
http://doi.org/10.7326/M16-0626
http://doi.org/10.1037/a0038340
http://doi.org/10.1097/JOM.0000000000000031
http://www.ncbi.nlm.nih.gov/pubmed/24284747
http://doi.org/10.1590/S1726-46342012000200001
http://www.ncbi.nlm.nih.gov/pubmed/22858761
http://doi.org/10.18041/0124-0102/advocatus.28.889
http://doi.org/10.33890/innova.v2.n3.2017.135
http://doi.org/10.1371/journal.pone.0182607
http://doi.org/10.2105/AJPH.2004.038745
http://doi.org/10.1177/1090198105277971
http://doi.org/10.1002/ajim.10336
http://www.ncbi.nlm.nih.gov/pubmed/15029570
http://doi.org/10.1155/2015/836967
http://doi.org/10.1007/s10552-006-0076-9
http://doi.org/10.1097/JOM.0b013e3182a7e65a
http://www.ncbi.nlm.nih.gov/pubmed/24270297
http://doi.org/10.1097/JOM.0000000000000374
http://doi.org/10.1097/JOM.0000000000000344
http://www.ncbi.nlm.nih.gov/pubmed/25654524
http://doi.org/10.1097/JOM.0b013e3181c1dc7a
http://doi.org/10.1097/JOM.0b013e31827db848
http://doi.org/10.2307/3343267
http://www.ncbi.nlm.nih.gov/pubmed/8918020
http://doi.org/10.1080/1059924X.2019.1591316
http://www.ncbi.nlm.nih.gov/pubmed/30849293
https://data.worldbank.org/indicator/SL.TLF.TOTL.IN?end=2020&name_desc=false&start=2020&type=shaded&view=map
https://data.worldbank.org/indicator/SL.TLF.TOTL.IN?end=2020&name_desc=false&start=2020&type=shaded&view=map


Int. J. Environ. Res. Public Health 2021, 18, 2252 15 of 15

25. Veiga de Cabo, J.; Maqueda Blasco, J.; Andrus, J.; Gross, S.; Cassanha Galvao, L.A.; Florencio Corvalan, C.; Fortune, A.-K.; Pages,
A.; Marti, M.C.; Escoto, L.R.; et al. Cooperation Framework between the Pan American Health Organization (PAHO), Regional
Office for the Americas of the Word Health Organization (WHO) and the National School of Occupational Medicine of the Carlos
III Institute on Health and Work Safety. Med. Segur. Trab. (Madr.) 2010, 56, 266–270.

26. Sorensen, G.; McLellan, D.L.; Sabbath, E.L.; Dennerlein, J.T.; Nagler, E.M.; Hurtado, D.A.; Pronk, N.P.; Wagner, G.R. Integrating
Worksite Health Protection and Health Promotion: A Conceptual Model for Intervention and Research. Prev. Med. (Baltim.) 2016,
91, 188–196. [CrossRef]

27. Schwatka, N.V.; Tenney, L.; Dally, M.J.; Scott, J.; Brown, C.E.; Weitzenkamp, D.; Shore, E.; Newman, L.S. Small Business Total
Worker Health: A Conceptual and Methodological Approach to Facilitating Organizational Change. Occup. Health Sci. 2018, 2,
25–41. [CrossRef] [PubMed]

28. Burke, M.J.; Signal, S.M. Workplace Safety: A Multilevel, Interdisciplinary Perspective. Res. Pers. Hum. Resour. Manag. 2010, 29,
1–47. [CrossRef]

29. Thibault, T.; Gulseren, D.B.; Kelloway, E.K. The benefits of transformational leadership and transformational leadership training
on health and safety outcomes. In Increasing Occupational Health and Safety in Workplaces; Edward Elgar Publishing: Cheltenham,
UK, 2019; ISBN 9781788118088.

30. Burke, W.W.; Litwin, G.H. A Causal Model of Organizational Performance and Change. J. Manag. 1992, 18. [CrossRef]
31. Pantaleon. Reporte Desarrollo Responsable 2019. 2019. Available online: https://www.pantaleon.com/reportes-desarrollo-

responsable/ (accessed on 11 November 2020).
32. Dally, M.; Butler-Dawson, J.; Sorensen, C.J.; Van Dyke, M.; James, K.A.; Krisher, L.; Jaramillo, D.; Newman, L.S. Wet Bulb Globe

Temperature and Recorded Occupational Injury Rates among Sugarcane Harvesters in Southwest Guatemala. Int. J. Environ. Res.
Public Health 2020, 17, 8195. [CrossRef] [PubMed]

33. Butler-Dawson, J.; Krisher, L.; Asensio, C.; Cruz, A.; Tenney, L.; Weitzenkamp, D.; Dally, M.; Asturias, E.J.; Newman, L.S. Risk
Factors for Declines in Kidney Function in Sugarcane Workers in Guatemala. J. Occup. Environ. Med. 2018, 60, 548–558. [CrossRef]
[PubMed]

34. Krisher, L.; Butler-Dawson, J.; Yoder, H.; Pilloni, D.; Dally, M.; Johnson, E.C.; Jaramillo, D.; Cruz, A.; Asensio, C.; Newman, L.S.
Electrolyte Beverage Intake to Promote Hydration and Maintain Kidney Function in Guatemalan Sugarcane Workers Laboring in
Hot Conditions. J. Occup. Environ. Med. 2020, 62, e696–e703. [CrossRef]

35. Butler-Dawson, J.; Krisher, L.; Yoder, H.; Dally, M.; Sorensen, C.; Johnson, R.J.; Asensio, C.; Cruz, A.; Johnson, E.C.; Carlton, E.J.;
et al. Evaluation of Heat Stress and Cumulative Incidence of Acute Kidney Injury in Sugarcane Workers in Guatemala. Int. Arch.
Occup. Environ. Health 2019, 92, 977–990. [CrossRef]

36. Sorensen, C.J.; Butler-Dawson, J.; Dally, M.; Krisher, L.; Griffin, B.R.; Johnson, R.J.; Lemery, J.; Asensio, C.; Tenney, L.; Newman,
L.S. Risk Factors and Mechanisms Underlying Cross-Shift Decline in Kidney Function in Guatemalan Sugarcane Workers. J.
Occup. Environ. Med. 2019, 61, 239–250. [CrossRef]

37. Stumpf, A.M.; Erlandson, G.; Ruths, J.; Meinke, D.K.; Newman, L.S.; Krisher, L.; Pilloni, D.; Cruz, A.; Asensio, C. Noise Exposures
of Sugar Cane Mill Workers in Guatemala. Int. J. Audiol. 2020, 59, S48–S53. [CrossRef]

38. Tenney, L.; Fan, W.; Dally, M.; Scott, J.; Haan, M.; Rivera, K.; Newman, M.; Newman, L.S. Health LinksTM Assessment of Total
Worker Health® Practices as Indicators of Organizational Behavior in Small Business. J. Occup. Environ. Med. 2019, 61, 623–634.
[CrossRef] [PubMed]

39. Centers for Disease Control and Prevention Worksite Health ScoreCard; Workplace Health Promotion; CDC. Available online:
https://www.cdc.gov/workplacehealthpromotion/initiatives/healthscorecard/index.html (accessed on 8 December 2020).

40. Neira, M. Healthy Workplaces: A Model for Action; WHO: Geneva, Switzerland, 2010.
41. Denison, D.R. What Is the Difference between Organizational Culture and Organizational Climate? A Native’s Point of View on a

Decade of Paradigm Wars. Acad. Manag. Rev. 1996, 21, 619–654. [CrossRef]
42. Yanar, B.; Amick, B.C.; Lambraki, I.; D’Elia, T.; Severin, C.; Van Eerd, D. How Are Leaders Using Benchmarking Information in

Occupational Health and Safety Decision-Making? Saf. Sci. 2019, 116, 245–253. [CrossRef]
43. Flynn, M.A.; Castellanos, E.; Flores-Andrade, A. Safety Across Cultures: Understanding the Challenges. Prof. Saf. 2018, 63, 28–32.
44. Glasgow, R.E.; Vogt, T.M.; Boles, S.M. Evaluating the Public Health Impact of Health Promotion Interventions: The RE-AIM

Framework. Am. J. Public Health 1999, 89, 1322–1327. [CrossRef]

http://doi.org/10.1016/j.ypmed.2016.08.005
http://doi.org/10.1007/s41542-018-0013-9
http://www.ncbi.nlm.nih.gov/pubmed/30740514
http://doi.org/10.1108/S0742-7301(2010)0000029003
http://doi.org/10.1177/014920639201800306
https://www.pantaleon.com/reportes-desarrollo-responsable/
https://www.pantaleon.com/reportes-desarrollo-responsable/
http://doi.org/10.3390/ijerph17218195
http://www.ncbi.nlm.nih.gov/pubmed/33171945
http://doi.org/10.1097/JOM.0000000000001284
http://www.ncbi.nlm.nih.gov/pubmed/29370016
http://doi.org/10.1097/JOM.0000000000002033
http://doi.org/10.1007/s00420-019-01426-3
http://doi.org/10.1097/JOM.0000000000001529
http://doi.org/10.1080/14992027.2019.1690171
http://doi.org/10.1097/JOM.0000000000001623
http://www.ncbi.nlm.nih.gov/pubmed/31045750
https://www.cdc.gov/workplacehealthpromotion/initiatives/healthscorecard/index.html
http://doi.org/10.5465/amr.1996.9702100310
http://doi.org/10.1016/j.ssci.2019.03.016
http://doi.org/10.2105/AJPH.89.9.1322

	Introduction 
	Case Study: A Model to Apply the TWH Approach to Latin America 
	Collaboration Background 
	Assessment of Total Worker Health 
	Key Informant Interviews and Focus Groups 
	Organizational Assessment 
	Leadership Self-Assessment 
	Employee Health and Safety Culture Assessment 
	Employee Health Risk Assessment and Evaluation of Clinical Consult Data 

	Total Worker Health Leadership Training 
	Total Worker Health Leadership Training Components 
	Corporate Recommendations 


	Discussion (Lessons Learned) 
	Limitations (Challenges) 
	Conclusions 
	References

