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Abstract

Background: HITEC 2 (Health Improvement through Employee Control 2) is the follow-up to
HITEC, a participatory action research (PAR) program that integrates health and work conditions
interventions designed by the workforce. HITEC 2 compares intervention programs between two
correctional sites, one using a pure workforce level design team and the other using a more
structured and time delineated labor-management kaizen effectiveness team.

Methods: HITEC 2 utilizes a seven step participatory Intervention Design and Analysis
Scorecard (IDEAS) for planning interventions. Consistent with PAR, process and intervention
efficacy measures are developed and administered through workforce representation.

Results: Participation levels, robustness of participatory structures and sophistication of
interventions have increased at each measured interval. Health comparisons between 2008 and
2013 showed increased hypertension, static weight maintenance, and increased ‘readiness to
change’.

Conclusions: The PAR approaches are robust and sustained. Their long-term effectiveness in
this population is not yet clear.

Keywords
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1. Introduction

There are more than half a million COs! in the United States. Although there is
a general paucity of occupational safety and health literature on this population, the
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prevailing evidence is that corrections is associated with high rates of psychological distress
and musculoskeletal and cardiovascular disease risk (Tiesman et al., 2010). Associated
contextual risk factors include physical danger, low autonomy, and work-family conflict
(Bourbonnais et al., 2007; Schaufeli and Peeters, 2000). HITEC? 1 (2006-2011) and
HITEC? 2 (2012-present) is an intervention research program initiated with the Connecticut
Department of Correction. It features an integration of preventive occupational health,
directed to the physical and organizational work environment, with workplace health
promotion (WHP) (Punnett et al., 2009).

Because the methods employed in HITEC? 2 are an evolution within an ongoing study,

its design can be appreciated through an overview. The HITEC2 1 approach entailed
comparison of an administratively conceived ergonomics and WHP/best practices or
professional program at one corrections facility with an intervention program entirely
directed by a C0? dominated DT3 at a second corrections facility. The DT3 was internally
generated from the workforce, and adhered to principles of participatory action research
(PAR) (Henning et al., 2009; Punnett et al., 2013). In HITEC? 1, health outcomes were
measured by survey, focus groups and interviews, by physiologic function and performance
testing, and by a standardized Health Risk Appraisal (HRA). The WHP/best practices prison
facility (Site A) and the DT3 represented prison facility (Site B) were selected from 19
candidate prisons on the basis of comparable size, security level, staffing, physical plant,
and from a preliminary survey of supervisors. The supervisor survey aided site selection by
identifying inter-site congruence, particularly around measures of openness to interventions
and ‘readiness to change’.

In HITEC? 1, the WHP/best practices prison facility (Site A) had limited success:
attendance was modest at individual health coaching, weight loss, and chronic disease
prevention classes, and participation in a labor-management advisory committee was sparse.
At Site B, the DTS met regularly 1-2 times per month on protected work time, and
conducted its own surveys and recruitments. Innovative DT3 programs included improved
inter-officer conduct (civility program), footwear revision, and DT3-directed weight loss
configured to work schedules. A clear differential in health outcomes between the two sites
for participants engaged continuously from 2008-2013 was not readily obvious.

There were other important findings from HITEC? 1 that informed HITEC? 2. Serious
emotional health problems among COs! were widespread with ominous indicators
appearing in the first years of employment (Obidoa et al., 2011). Approximately one third
(31%) had scores of 10 or more on the Center for Epidemiologic Studies Depression Scale
(CES-D) an indication of the presence of significant depressive symptoms (Radloff, 1977),
and work family conflict was identified in the majority of respondents. A high prevalence of
obesity also appeared to emerge early in work tenure (Figure 1). Figure 1 also suggests that
the obese pattern is persistent, changing little over the 20-25 year career of a CO?. Perhaps
more striking are the findings on hypertension which are presented in Figure 2. In the

1co = correction Officer(s)
2HITEC = Health Improvement through Employee Control
3pT= Design Team
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US male population, hypertension is an age related disorder with prevalence accumulating
progressively between the 3" and 4t decades. Contrarily, in COs, hypertension follows
the pattern of early presentation in work life, being elevated between the ages of 20-34,
compared with national rates, and remaining high in subsequent working years.

The participatory interventions at Site B proved feasible and were superior to the WHP/
best practices approach at Site A in terms of efficacy and workforce engagement and
participation levels. HITEC2 2 incorporated these outcomes by replacing the more top-
down professional interventions at Site A with a task driven successor based on joint
labor-management KET#. The KET# construction was borrowed from industrial experience
(Glover et al., 2011; Farris et al., 2009). To better understand the KET4 composition, its
internal process and its differentiation from the pure workforce directed DT at Site B, it

is useful to review the HITEC? governance and action process. In PAR, study structure and
outcomes are developed within the study process, and the study population is a party to
design and execution (Reason and Bradbury, 2001; Small, 1995). Recognized strengths of
PAR include incorporation of worker knowledge of hazards and feasibility of interventions,
and a high potential for workforce participation, effectiveness and sustainability (Small,
1995). Major obstacles include maintaining consistency of scientific design and endpoints.
HITEC’s? operational governance has followed PAR principles, involving the DT3 at

Site B, Facility Specific Steering Committee at both sites, and a Study Wide Steering
Committee consisting of Department of Correction administrators, site managers (wardens
and deputies) and labor union representatives. The Facility Specific Steering Committee
provides oversight and feasibility assessment at the facility level. The Study Wide Steering
Committee has decision making authority over most study programmatics, but with critical
exceptions. These exclusions, which remain within the authority of the research team,
involve human subjects and data protection, the conduct of testing and evaluation, and
adherence to specific ‘study metrics’ which are essential to scientific design and evaluation
of effectiveness. The role of the Study Wide Steering Committee was critical in the evolution
of HITEC2 1 into HITEC2 2. The Study Wide Steering Committee requested that the
research team replace the top-down WHP/best practices approach at Site A with a more
participatory format. The result was the restructuring of intervention planning at Site A.
The top-down or administrative best practices approach was replaced with a multi-level
participatory form, translated from manufacturing, called a kaizen effectiveness team. The
organizational structure of HITEC? 2 is presented in the following Methods section and is
introduced here for orientation as Figure 3.

The lack of applicability of several commonly used survey instruments covering job strain,
stress, and work-family conflict was another important finding from HITEC? 1 (Obidoa et
al., 2011). Mental health was evaluated both by the Mental Component Score of the Short
Form 12 (SF-12) (Ware et al., 2002; Obidoa et al., 2010) and the Center for Epidemiological
Studies Depression (CES-D) scale (Radloff, 1977). Focus groups substantiated high levels
of depression and bi-directional influences of work family conflict (WFC). Focus groups
and physical testing identified deficits in health, but physical and emotional scores on

4KET = Kaizen Effectiveness Team
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the SF-12 equaled or exceeded national averages and were correlated only weakly with
elevated depression (r<0.20). Neither the Job Content Questionnaire subscales nor the HRA
were associated with the depression scores. The limitations of the SF-12 for longitudinal
tracking of employed populations has been noted (Obidoa et al., 2010), but the discordance
between reduced physical performance and self-assessed capacity was unanticipated. Similar
problems with the bluntness of conventional survey instruments when translated into
corrections was noted by Schaufeli and Peeters (2000) in their review of CO? health. The
HITEC? 2 survey was modified, accordingly, by introducing more ‘concrete’ questions on
health status.

2. Methods

2.1. Kaizen Effectiveness Team and Design Team

The involvement of study population representatives in selection of outcome measures
introduces two potential problems. First, differences in the content of interventions can
weaken inter-group comparisons of effectiveness. Second, participant-selected outcome
measures may differ from parameters that are either more effectively measured or preferred
by the study team. In HITECZ 2, the problem is approached through a mixed methods
approach.

In order to remain consistent with the PAR approach while maintaining approximate
comparability of the interventions, the KET# and the DT were each assigned four basic task
areas, determined by the Study Wide Steering Committee. These are described with their
pertinent acronyms in Table 1. BILD® is essentially an ergonomics and work environment
program. W-2 BFIT® was intended to introduce participatory problem solving to fitness for
duty, an area that has reflexively provoked labor-management discord in hazardous duty
work, where the assurance of long-term fitness and job security are potentially in conflict.
BFED? was first proposed by the DT3 in HITECZ 1 and is meant to address the problems
of excessive calorie intake that in this population appears to be affected by stress, overtime
and shiftwork, and the general requirement for sedentary vigilance (Ferraro et al., 2013).
SWIPES was intended to encourage the exploration and solution to a pattern of greater
injury severity and lost work time in inmate provoked codes or assaults.

By design, it falls to the Study Wide Steering Committee to determine the sequence of
the interventions at Site A. Each KET# was provided a 120 day time window to complete
the project. The study team and Study Wide Steering Committee were responsible for
inviting outside experts, conducting technical investigations, and bringing State budgetary
officers and other key personnel to the KET# sessions. Otherwise, internal representation
was determined by the Facility Specific Steering Committee. The intention was to arrange
all KET# sessions during formal work hours. Because non-CO? personnel generally work
and meet during daytime hours, this practically meant first shift assignment.

SBILD = Building Improvement Linked to Design

6w-2 BFIT = Work to be Fit

TBFED = Better Food through Education and Design

8SWIPE = Structured Work-related Injury Prevention through Ergonomics
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The DT3 at Site B had a different and more fluid work plan. The order and duration of the
four interventions were left to be determined by the DT3. Based on HITEC? 1 experience
where the joint attendance of supervisors and line officers was thought to be inhibiting,

the DT3 consisted of line officers only. Because senior officers prefer and select first shift
assignments, but are also nearer to their retirement, the Study Wide Steering Committee
chose to hold all DT3 sessions at the start of the 2" shift in order to insure inclusion of
younger officers and promote sustainability. Meetings were to be scheduled with release
time, at least monthly. Coincident with the ethos for joint labor management cooperation,
both the bargaining unit and Connecticut Department of Correction administration agreed
that DT3 members would contribute 50% of their time in the format of pre or post- shift
attendance with the remaining 50% of time being covered by Connecticut Department of
Correction. By consensus, these arrangements were kept outside of the collective bargaining
agreement. In the history of HTEC?, there has never been a formal tenure limit for the

DT3. Retirements and transfers require natural replacement. Because rotating work shifts
vitiate non-interrupted attendance by the same personnel, the DT3 maintains a membership
of 12 COs? with the understanding that at least 34 will be available for every meeting. A
designated facilitator, an essential element for the DT3, was provided by the academic study
team.

Figure 3 depicts reporting and decision making processes. The DT3 work is iterative,
whereby proposals for activities are reviewed between the Facility Specific Steering
Committee Committee, the Study Wide Steering Committee, and the KET4 or DT3. An
Upper Level Design and Planning Team is also introduced in Figure 3. Upper level

design process is recognition of contingency: some executive decision making, technical
expertise within State government, and fiscal authority for non-budgeted activities exceed
Connecticut Department of Correction purview or authority. Accordingly, a non-Department
of Correction group of senior administrators convenes to vet and fund (or provide matching
funds for) project proposals that are recommended and budgeted by the KET4 or DT and
the Study Wide Steering Committee.

For point of clarification, this was not a randomized trial within a single population. The
sites were geographically and programmatically distinct. Randomization within a single site
was not feasible for two reasons: 1) the close quarters of COs makes blinding unfeasible and
2) exclusivity within a site is not compatible with PAR methods, which allow for variable
levels of involvement.

2.2. Assessment Tools

There are 5 assessment tools designated for HITEC? 2: 1) the HITEC? core survey; 2)
scripts and tools for qualitative assessment; 3) short pre- and post- tracking instruments to
evaluate participation and intervention effectiveness; 4) a physical assessment examination
protocol; and 5) workplace exposure assessment protocols.

The physical assessment was unchanged from HITEC? 1. It consists of measurement of
height, weight, waist circumference, blood pressure, hand grip strength, body fat content
and exercise capacity assessed by bicycle ergometry. Tests were re-administered in 2013
and will be administered in 2016. The core survey is a multi-dimensional questionnaire
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whose key domains address mental health and depression, workplace conditions, work and
family relationships, and general health and wellbeing. It has been described elsewhere
(Obidoa et al., 2011; Faghri et al., 2010). It was amended in HITEC2 2 to include more
‘concrete’ items on symptoms, types and frequency of medical treatments, reactions to
noise and the physical environment, and sleep and alcohol use patterns. In addition, there
were new question batteries that included pre-intervention and outcomes measures the four
interventions: BILD®, W-2 BFITS, BFED?, and SWIPES. These included greater detail

on physical injury, on speech communications, and on diet. The survey was vetted by a
designated sub-group of the Study Wide Steering Committee, with each Facility Specific
Steering Committee acting as a focus group.

The use of short surveys and related instruments reflects an effort to enable participatory
teams and committees to assess the process changes and intervention effects. Accordingly
responses are measured over short intervals without requiring the longer duration and more
multiply influenced outcomes that are essential to a longitudinal research study. Completion
time of short surveys varies from 5-10 minutes compared to more than 30 minutes for the
longer HITEC2 core survey. Short surveys and KET4or DT3 generated interviews fall into
a category termed ‘team metrics’, Their development provides working results and requires
active administration and supervision by the KET4 or DT3. “Team metrics’ are usually
customized for within-site assessment. They also addressed an intrinsic problem with PAR,
since it poses barriers to more traditional controlled study design. Two such transgressions
to conventional research design are privacy and the need to delineate a firm threshold
between participatory activity and research design integrity (Israel et al., 2001; Koelen et
al., 2001). The short-survey mechanism followed in HITEC? 2 involves the development of
modular blinded surveys with the modules developed with the study team and the KET4

or DT3. Respondents identify themselves by an idiosyncratic code (phone digits + PIN).
These ‘team metrics’ rest on the supposition that sampling and ascertainment for follow-up
will be incomplete, that results are only semi-quantitative, and process indicators, such as
willingness to participate and to follow-up are at least as important as traditional outcomes.
Generally, ‘team metrics’are intervention-specific in order to document the effectiveness of
each project, apart from more general and longer-term study metrics, defined as study Aims.

For HITEC? 2, iteratively developed ‘team metrics’have been developed for 1AQY
assessment, noise and barriers and communications, job stress, work organization and
inter-staff civility, and tracking of weight loss and its institutional obstacles. Short surveys
developed for HITEC? 1 and available to HITEC? 2 also include the 1AS10, the NPAQ1L,
and the Food and Physical Activity Liking Survey. 1AS10 js an <10 question health and
workplace change instrument; NPAQ11 is a food knowledge questionnaire; and NPALS™®
is a psychometric “ food-liking’ instrument developed to assist in participatory weight

loss programs (Duffy et al., 2009). These instruments are further detailed in manuscripts
produced from HITEC? 1; their inclusion introduces the general format applicable to all
short surveys (Faghri et al., 2012). “Team metric” surveys are refined and piloted by either

9IAQ = Indoor Air Quality
101A = Intervention Assessment Survey
11NPAQ = Nutrition and Physical Activity Questionnaire
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the KET# or DT3 with study team input. To date, all instruments have been developed in a
pre- and post- intervention format. To further distinguish, the core survey and the physical
testing contribute to what are termed ‘study metrics’. These are the standardized cohort
assessment instruments, first used in HITEC? 1. “Study metrics’also include study-driven
qualitative assessments, such as periodic scripted focus groups and key interviews that will
inform interpretation of quantitative results. In Table 2, *study metrics’and ‘team metrics’
are presented for the four interventions. The priori “feam metrics’, and by default, the
associated ‘study metrics’, are necessarily incomplete due to the PAR nature of the project.
Accordingly, the ‘team metrics’are deliberately unspecified. The more exacting ‘study
metrics’are not answerable until full re-evaluation of the workforce in 2016.

2.3. Intervention Design and Analysis Scorecard

The PAR approach poses essential challenges for inter-site comparison due to the inherent
potential of divergent priorities and operational approaches that potentially divide Site

A from Site B. The four thematic intervention areas were one solution to achieving
comparability. A second was the provision of using the same structured intervention
planning approach at both sites. The IDEASL2 Tool is part of a larger suite of Research-
to-Practice tools developed by the Center for the Promotion of Health in the New England
Workplace (CPH-NEW) to support healthy workplace participatory programs (Robertson et
al., 2013). CPH-NEW is a NIOSH funded Total Worker Health (TWH) center of excellence
and is the parent organization for HITEC2. A seven-step intervention planning process

was developed through multi-site beta testing, including introduction in HITECZ. This
stepwise scorecard approach to develop, evaluate, rank, and select the most effective and
affordable intervention ideas and solutions is available to the public domain and can be
referenced on the CPH-NEW website (http://www.uml.edu/Research/Centers/CPH-NEW/
Healthy-Work-Participatory-Program/default.aspx). A simplified illustration documenting
the process and interaction with upper level design is presented in Figure 3. The process
which involves a DT3 (or KET# in HITEC? 2) that interacts with an organizational

steering committee carries interventions from an open problem identification phase through
intervention implementation and evaluation is multi-component and generates intervention
alternatives that can be systematically reviewed and selected by the Facility Specific
Steering Committee. The IDEASL2 was used at both Site A and Site B. The Facility
Specific Steering Committee, Study Wide Steering Committee, and Upper Level Design and
Planning Team are not presented in Figure 4 but their incorporation is implicit in what are
termed activities of the Steering Committee. Fidelity to the delineated steps of the Ideas Tool
is further maintained KET# reports to the Study Wide Steering Committee at the onset and
conclusion of the intervention (coherence with the 3 priority areas). Having no specified
timeline, the DTS had a different reporting expectation. The Study Team met on a weekly
basis to insure that the facilitator prevented divergence from the main project theme.

12\bEAS = Intervention Design and Analysis Scorecard
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3. Results

Results to date fall into two categories: 1) the activity of both the KET# or DT3

determined by their own and external evaluation criteria, and 2) health outcomes provided

at baseline of HITECZ 2 (YYear 7 of HITECZ). This is a practical division. While the

baseline health data can be compared to HITEC? 1, either as a repeated cross-section or

as a prospectively followed inception cohort, the follow-up ‘study metric’ data is not yet
available. Accordingly, HITEC2 2 efficacy can be evaluated at this point only in terms of its
participatory metrics. Nevertheless, critical baseline health data, and comparisons with early
evaluations were provided to the Study Wide Steering Committee, the KET4 and the DT3. A
summary of longitudinal health outcomes follow.

3.1. Health Outcomes

Although the general outline of program interventions was established by the study team and
the Study Wide Steering Committee prior to HITEC? 2 interventions, the baseline health
survey and testing had ramifications that were absorbed into participatory study approaches
and metrics. In Table 3, blood pressure, BMI and BIA (body fat) are compared for 2008

and 2013 (HITEC? 2 baseline). The larger population in 2013 (n=326), compared with 2008
(n=198) reflects the open enrollment and replacement nature of the study, allowing new
participants to join at each testing interval. Accordingly, these results are best understood

as a comparison of two cross sections, although continuous data is available at all testing
periods for participants who have continued from project inception. Although BMI and

BIA were not significantly different at the two test periods, the prevalence of COs! with
hypertension increased from 27.3% to 54.6% for the combined participant population when
2013 is compared to 2008. In 2013, between site differences were small. Overall CVD risk
calculations, based on BIA were elevated in 53.1% of COs! at Site A and 50.8% at Site B.
Table 3 also includes information on the members of the workforce who have participated
continuously from Year 2 — Year 7 (2008-13).

Table 4 (Readiness to Change) combines participants at Site A and B. It reflects the
continuing interest of the workforce in making health and work related-changes, and the
cognitive awareness of obstacles. As Figure 5 demonstrates, the mental health of COs!
remains a significant barrier to change. The prevalence of major depression, determined by
the CES-D, was elevated in 2013 (16.3%) compared to 12.1% in the concluding survey for
HITEC2 1 in 2011. Figures 6a and 6b provide additional evidence of a stressed workforce.
As depicted in figure 6a, 68.2% of the col workforce report 6 or less hours of sleep per
night or day during the work week. This reflects a 15% increase in this fewest hours of
sleep category compared with 2011. Contrarily, 71.3% of COs? indicated that they required
7 or more hours of sleep per night. In Figure 6b, drinking patterns are presented. The
reliability and validity of alcohol reporting is sometimes problematically regarded, although
the volume equivalents used here appear preferable (DelBaco and Darkes, 2003; Stockwell
et al., 2004).

There was no change over the 2 year interval from 2010 (Year 5) to 2013 (Year 7) in the
frequency of participants denying heavy drinking (6 or more drinks at a session), the level
being 44% in both years. However, among the 56% who reported episodic heavy drinking,
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the frequency distribution changed substantially. There was an almost doubling in reported
episodes of heavy drinking at least once per month --30.2% in 2013 compared with 16.5%
in 2011. This between-year difference was entirely attributable to the decline in reports of
heavy drinking occurring less than once per month --25.6% in 2013 compared with 39.4% in
2011.

Increased levels of hypertension, a greater prevalence of heavy drinking, relatively increased
levels of depression and few hours of sleep were not, however, conclusive evidence of an
indifference to lifestyle risk factors or diffidence towards workplace health promotion. The
frequency of current smoking was unchanged, 17.3% in 2011 and 17.1% in 2013. There are
various explanations of underlying reasons for these more ominous health indicators. These
include greater candor towards repeated surveys and budgetary and staffing constraints.
There is no single identifiable association at this time.

3.2. Process Change and Evaluation Outcomes

DT3 and KET# process goals are represented in Table 5. The different intervention content
and ordering of priority mitigates against exact comparison of evaluation metrics between
sites.

Site A.—the BILD® ‘team metric’ evolved considerably as walk-through and interviews
established that principal problems were less related to hearing acuity, the original focus
group complaint, than to elevated background noise from inmate activities and often
deliberate efforts to override CO? radio communications. The same approach lead to the
creation of an 1AQ° survey and air quality evaluation by study team industrial hygienists.
Thirty-two officers participated in identifying noise and IAQ9 problem areas. There were
two 1AQ9 process goals: purchasing and scheduled utilization of HVAC cleaners, and
modification of the air duct and cleaning schedules. The KET# identified two problems
affecting noise and communications: poor design of the €01 radio shoulder-worn speakers
and poor sound damping in critical areas. Three areas and appropriate damping and noise
cancelling panels were identified as pilot locations. A final decision on location and follow-
up evaluation rests on current budgetary allocation. Substitute radio headsets and earbuds
were reviewed by the KET#. Five combinations, including contoured devices were selected
for pre- and post- evaluation. The entire process has transpired over more than a year is still
not yet complete.

BFED’ was selected as the second project. The new KET4 no overlapping members with
the BILD® KET#. There have been 6 active members, including a deputy warden and

2 supervisors. The KET4 met every two weeks and strictly adheres to planning steps

in the IDEASL2, While it is too early to consider outcomes, as Table 5 demonstrates,

there are already significantly improvements in engagement compared with the BILD®
predecessor. Adopted measures have included, changes in vending choices, contracting with
area restaurants to construct healthier menus, and an extensive information campaign with
workforce designed posters and materials. These are elaborated on in the Discussion section.
The W-2 BFIT8 and SWIPE? interventions are pending.
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Overall, KET4 representation has followed HITEC? 2 projections. The KET# that was
assigned the BILD® project included the warden, maintenance engineers, COs, supervisors,
and senior administrative personnel. A key evaluation metric, completion of the task within
120 days, has not been met. A principal obstacle has been the problem of aligning schedules,
which has reduced the frequency of KET# session to <1/month. Use of the State vendor
system further delayed actions despite expectations that the KET# approach could overcome
procurement obstacles. Another key evaluation metric, team membership continuity and
consistency, has not been realized due to staff changes and meeting infrequency. Three of
four COs! and the responsible deputy warden retired or transferred during the KET# project
timeline.

Site B.—The DT3 met its initial evaluation criteria by meeting regularly at least once per
month with 3 or more COs! in attendance. The general BILD® approach was addressed

in two proposed projects: 1) I1AQY assessment leading to changes in the cleaning schedule
and improvement in temperature variability, 2) stress reduction by alterations in the physical
environment. The 1AQ? initiative was readily adopted by the Facility Specific Steering
Committee. A proposal to improve officer safety and awareness through strategic placement
of mirrors was rejected by the FSC®, after exploration, due to concern with security from
mirrors being weaponized. A program to construct stress reduction area(s) was initially
rejected by the Facility Specific Steering Committee because of concerns over abandoned
posts and limited available space. However, the iterative IDEAS12 process is functioning
with engagement of the Study Wide Steering Committee.

One critical outcome of the DT3 process has been reinforcement of the necessarily
structured participatory approach to intervention planning. The assiduous application of the
IDEAS1Z is a prolonged, even permanent process, as each intervention focus requires the
development of three alternative approaches to increase the likelihood of Facility Specific
Steering Committee support, including development by the DTS of evaluation and selection
criteria (Step 3) which are applied to each intervention alternative. For point of illustration,
in Figure 7, the specific content for Step 2 and Step 4 that were generated by the DT3

are posted for the 1AQY project. To appreciate the sophistication of the DT’s3 approach,

it should be noted that DT3 members requested and received specific training in IAQ®
assessment by the State of Connecticut. The DT3 also worked with the study team to
design and administer a short survey identifying both problematic work areas and respiratory
complaints in the active workforce. The DT3 was also able to avail itself of data on
respiratory symptoms reported in the baseline survey. Within the col population, 15%
reported either a diagnosis of asthma or met criteria for a diagnosis of asthma (DeMarco et
al., 2000; European Survey 2002). Among non-CO? staff, the level was higher — 27%.

The DT has also been running its own weight loss and nutrition program, entitled Weight
no More. 1t administered its own survey based on HITEC? materials. A potential flaw of
participatory interventions is the loss of morale on the part of the engaged members of the
workforce because of the long duration and often partial successes of interventions. In this
context, the weight loss program is presented as a result for contextual reasons. The program
had been previously developed and did not require the IDEAS12. The DT3 introduced it

to get a quick to investment by the workforce while the longer-term and more complex
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intervention planning efforts were underway. Interestingly, weight loss programs are usually
considered the most easily introduced and reliably successful WHP activities (Benedict and
Arterbum, 2008; Heaney and Goetzel, 1997). In this case, the DT3 approached weight loss
as a process, and part of a longer term strategy, rather than an outcome. At the current

time, the DT has had a sustainable process for reaching program goals (see Table 5). This
is particularly illustrated by the stability of the team meeting process, use of direct col
participatory communications, such as roll calls, and more effective use of problem solving
instruments.

4. Discussion

This current and second phase of intervention research in corrections began with
uncertainties. A primary concern was that the KET#4 and DT3 approaches were insufficiently
dissimilar and would decant into a convergent intervention program. Another concern was
that the KET4, with its emphasis on shorter-term measurable outcomes, would too naturally
align with the Connecticut Department of Correction culture of problem-directed initiatives,
such as lock downs for weapon and drug searches. This professional cultural bias, along
with the greater and more immediate access to upper level design and decision making
seemed to give the KET# structural advantages over the DTS3. To date, however, events have
not supported the superiority of the KET# approach.

The IDEAS!2 has proven to be effective at Site B because of its detailed staging which
obliges local and central administration to respond to the DT3 at each completed step.
While the detailed, security-driven, and procedural nature of work in corrections naturally
invites structured and contingent planning by officers and administrators, the translation of
the IDEAS!2 to the KET# was not automatic for the BILD® intervention. At Site A, the
IDEAS2 was used sporadically and none of the selected BILD® interventions progressed
beyond Step 2. Completing the design steps in order had become an imposition, rather than
an intuitively applicable planning aid.

The greater intervention planning effectiveness to date at Site B has several apparent
explanations. First, the responsibility for each intervention plan along with the solicitation
of external technical consultants rested entirely with COsL. While realization depended
and still depends on responsiveness to recommendations at more senior levels, there is no
reflexive deference to managers for decision making; furthermore failed execution cannot
be attributed to a supervisor. Second, the attendance by experts and senior administrators at
KET4 meetings favored a process of executive or administrative decision making. While
specific solutions could be realized or rejected over a shortened process, line officer
engagement took a more customary form of censoring and deference to information
provided by higher authority. Third, the frequency and intensity of planning sessions and
continuity of attendance came more easily to the DTS site. Redundant membership and
substitution by team members was more practical for a DT> composed of CO? peers,
rather than a multi-organizational KET#, where critical absences by non-facility based key
personnel compromised team function.
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Nevertheless, it is too early to conclude that a DT3 will continue to be superior to a KET4

in corrections, particularly since, consistent with PAR, KET# shortcomings are continuously
corrected. Some of the difficulties at the KET# site may have been related to the choices

for the initial intervention program. The sequence of BILD®, followed by BFED’, was
determined by the Study Wide Steering Committee. The assumption was that an ergonomic
program directed principally to the external environment would be a more acceptable
starting point than a lifestyle oriented intervention. A second assumption was that key State
personnel in facilities and engineering who were essential to BILD® should be represented
at all KET# sessions. The physical environment may have been too diffuse a target. IAQY,
noise and communications, and physical work conditions are each complex and necessitate
discrete intervention efforts. Qualitative follow-up suggests that a committed participatory
action team can accept the 7-step IDEAS2 intervention planning approach but the approach
remains cumbersome whenever there are too many complex issues, infrequent meetings, and
limited team continuity. The BFED intervention, which is currently underway, may prove
to be a more accessible platform for the KET# because of tighter, single theme focus. Other
factors include the reduced expectations on attendance of senior offsite personnel and the
inclusion of supervisory personnel who were more distant from expected retirement.

Some of the barriers for all participatory work in corrections stem from the complexities of
scheduling and the difficulty of aligning C01 schedules with those of managers, supervisors
and extra Department of Correction resources. Currently 76% of COs! who are study
participants are working > 9 hours per week of voluntary overtime and for 48%, the weekly
commitment is in excess of 17 hours. The term “voluntary’ must be prefaced by appreciation
that overtime is treated as a futures market with forced holdovers being an undesired

option, but with withdrawal from schedule hours being penalized. Issues around overtime
are complex, being the product of both highly structured and participatory negotiation and
the ongoing public sector budgetary crises’ that discourage the creation of new positions or
even full replacement of retirees. Because of the complexity of overtime and scheduling and
limited back-up personnel, there are major impediments to scheduling labor-management
cooperative engagement. Overtime and shift work are process issue that are endemic

to corrections and complicate participatory activity; they also introduce potential health
issue because of effect on sleep, stress, fatigue, and work-family conflict. These issues

are currently under study in HITEC? 2. Connecticut Department of Correction and its
bargaining unit have been very flexible in accommodating a mutually valued program.
However, the perpetual short staffing and overtime demands pose a structural problem
whose resolution will require a significant change in both the culture of corrections and in
the ability of the State to liberalize employment policies.

Connecticut Department of Correction and its bargaining unit have been very flexible in
accommodating the mutually valued health promotion program. However, the perpetual
short staffing and overtime demands pose a structural problem whose resolution will require
a significant change in the culture of corrections by requiring balancing of personal and
family perspective with income and in the culture of public sector allocations by monetizing
the quality of work life.
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The factors that most motivate the DT3, KET#, Facility Specific Steering Committee

and Study Wide Steering Committee are the severity of the health risk profiles, and the
young age at their expression. As Table 3 presented, the col population is at risk for
cardiovascular and mental health disorders, and the risk profile has not improved over

the lifespan of HITEC2. While all of this evidence contributes to a perception of overall
awareness and concern, problems remain intractable, structural or implicit in the corrections
culture. Budget cuts have been continuous for the past 5 years. Structural problems are not,
however, impermeable barriers. Focus groups and key interviews demonstrate a growing
recognition that cultural change is a long-term investment and these types of health and
work life related interventions are new to corrections. Such investments have a longer
history in other hazardous duty services, such as police (Parks and Steelman, 2008) and

fire (Dishman et al., 1998; Cowen, 2010), where it has taken several decades to build the
appropriate research and intervention base, and familiarity and fluency within the profession.

To date, the entire HITEC? study can be summarized as successful, when measured by
participatory engagement, but, at best, equivocal in its documentable effect on key adverse
health parameters in cosl. A longer-term view that placed particular value on quality

of work or recognized the extended timeframe that may underlie change in work and
professional culture, particularly in a constrained work environment, may be a legitimate
explanation for the uncertainty with health outcomes. But, explanation is not a result.

At many organizational levels, personnel in the Connecticut Department of Correction
recognize the problems of stress, premature mortality, and suicide in COsl, and have
invested time and resources in a variety of efforts to improve the physical and mental health
of corrections staff. These include, health and safety committees, work stress committees,
quality of life committees, an extensive Employee Assistance Program, crisis management
committees, administratively initiated mentoring of new cadets, and a crisis management
team. Therefore, it may not be altogether obvious why HITEC? 2 should continue to
generate support and engagement given existing and abandoned parallel efforts. There

are multiple signs of organizational commitment and change that appear to be evolving
independently of measured health parameters. The BFED? intervention, which the KET#
renamed Eating for Action’has been adopted throughout the Department of Correction
system. The supervisors have begun their own health improvement program that involves the
study staff, but is internally managed, while reporting to the Study Wide Steering Committee
and the still evolving interventions around fitness and injury are both complex and thorough.
There are at least four likely explanations for growing adherence and commitment.

First, the long tenure (25 years to full retirement benefits) of COs! and common experiences
of COsl, supervisors, and administrators, personalizes and localizes the health and disease
of the workforce. Funerals of co-workers are widely attended; home visits to personnel
deployed abroad in the National Guard or Reserves are performed and valued; and rank

and status tend to dissolve around non-work personal hardship. The work is recognized

both for its stresses and by its perceived societal disdain. The actual levels of morbidity
were not known to the workforce before HITECZ, but the results have reinforced the notion
that solutions are both difficult and long-term. Second, determining a beginning point has
been elusive. As Table 3, demonstrates, over 5 years the number of engaged personnel has
increased by 65%. At Site B, there was an original prohibition of lieutenants and captains
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from the staff DT because of the concern with supervisory censoring and confidentiality.

A separate supervisor DT3 was formed and functioned until staffing reductions made
attendance at regular meetings impossible Acceptance of the intervention program has

been gradual. It can be argued that until the program proves its sustainability, there is

not yet a true point of origination. This may be a somewhat contrarian formulation to

the usual dictum that first there is a demonstration of overwhelming effectiveness before
issues of sustainability arise. Third, HITEC? has offered a pathway that is deferential to

but also outside of labor-management negotiations. The difficulties of the Department of
Correction work climate are implicitly understood. Overcrowding is beyond the authority of
inmates or officers. Similarly, restricted budgets have limited new hiring and expansion of
personnel in corrections in many states, including Connecticut. Issues involving the fitness
of COs, work avoidance, and endemic overeating and obesity are recognized and agreement
on underlying factors commonly articulated. Collective bargaining is limited when the
solutions are complex and experimentation is necessary. And, fourth, the commitment of

a university based study team has been magnetic in ways that customary vendor-supplied

or administratively directed programs cannot duplicate. With 7 years of engagement, and
extensive involvement in the organizational structure of the intervention, the research team
has become part of an institutional culture and replaced the usual expectation that prisons are
studied and then left behind. There is also a curious feature of a university research group.
Graduate students and research assistants are inevitably replaced with their successors.
While this introduces new thinking and energy around PAR engagement, it is also replicates
key aspects of Department of Correction work culture, where officers and supervisors are
continuously replaced by trainees due to retirement and transfer. Of course, the intensity and
experimentation that can reside within an academic research program are limited resources.
They require a no less sophisticated process of dissemination.

5. Conclusions

The PAR approaches for workplace intervention planning and implementation within
corrections are robust and sustained. Innovative personal health and work organization
programs have been introduced in key areas. Their long-term effectiveness in an increasingly
stressed population is not yet clear.
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Highlights

A participatory action research project implemented with correctional officers
is described

We examine 2 different participatory approaches that use the IDEAS tool

Outcomes are varied based on intervention theme and implementation

Appl Ergon. Author manuscript; available in PMC 2024 July 14.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Cherniack et al.

Page 18

Mean BMI and Correction Officer Tenure

36

34 A
32

= 30 /

BM

\
28 A/_\J \\

//\ v.‘f

o 1/ Y

/ "4

24 4

22 T T T T T T T T

T T T T T T

T T
1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25

Tenurein Years

1

Figure 1.
BMI status and years of employment in correction officers
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Hypertension in male correction officers: age specific comparison with US norms
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Upper Level Design & Planning Team

e Manage interagency policies and
purchasing

¢ Identify agencies and personal that could /
help in implementing the interventions

Membership: DOC administration, DOC union
leadership, UCONN research staff, Department
of Administrative Services

Corrigan-Radgowski Steering Committee

e Review recommendations from the kaizen
team

e Oversight of the interventions

e Manage sustainability of kaizen intervention

Membership: facility management (Lt., Capt., Dep.
Warden, Warden), correction officer leadership,
UCONN research staff

Page 20

Study Wide Steering Committee

Maintain uniformity of the study design across sites
Review study instruments and ‘team metrics’
Oversight of the interventions

Maintain continuity during facility personnel changes
Act as link between DOC administration, facilities
and teams

e Maintain comp time, certifications, etc.

Membership: DOC administration, DOC union leadership,
UCONN research staff

A\ 4

Cheshire Steering Committee

¢ Review recommendations from the design
team

e Maintain continuity of design team

e Help promote and evaluate interventions

o Develop sustainability program for the facility

Membership: facility management (Lt., Capt., Dep.
Warden, Warden) and correction officer leadership,
UCONN research staff

\ 4
Corrigan-Radgowski Kaizen Team

¢ Mobilize resources for intervention

e Establish ‘team’ metrics for intervention

e Assist in recruiting members who have desire
and skills needed to address proposed
intervention

e Propose sustainability plan to Steering
Committee

Membership: line staff, facility management (Lt.,
Capt., Dep. Warden, Warden), DOC central office
staff, representatives of other State agencies,
UCONN research staff

Figure 3.
Organizational structure and responsibilities

A\ 4

Cheshire Design Team

e Direct timing and sequence of interventions

e Establish 'team’ metrics for intervention

e Assist in recruitment and retention of
personnel

e Propose sustainability plan to Steering
Committee

Membership: any DOC employee assigned to the
facility, UCONN research staff
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Major depression in correction officers (CES-D) 2013
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Step 2: Set Measureable Objectives & Brainstorm Solution Activities Health & Safety Goal/Objective

Fewer officer and inmate complaints with regards to poor

indoor air quality.

f

Solution #1

)
Solution #2

Solution #3

Improve temperature control to reduce
temperature swings between shifts and
areas.

Improve air quality by reducing
circulating levels of allergens and
irritants.

Review maintenance schedule to
come up with solutions to improve
pre-existing schedule, and remove
source of dust that get circulated.

Specific activities/components of
Solution #1

-Keep AC running steady year around,
which can help keep moisture out within
buildings.

-Have officer control of thermostats,
especially those in Housing Control Units
where thermostats are located. In North
Block of the facility, temperature is
controlled by computer.

-Remove pre-existing covers on
thermostats in order to allow for officer
control of temperature.

-Bring outside vendors for purchase of
IAQ related items.

Specific activities/components of
Solution #2

- Come up with vent cleaning
schedule or make adjustments to pre-
existing maintenance schedule.

-Recommend annual duct cleaning as
part of preventative maintenance.

-Recommend annual filter changes or
cleaning of already existing filters.

-Remove and prevent mold.

-Bring outside vendors for purchase
of IAQ related items.
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Specific activities/components of
Solution #3

-Review pre-existing maintenance
schedule.

-Create a maintenance log.

-Teach inmates how to clean vents &
utilization of existing machinery (i.e.
Duct cleaning equipment).

-Increase frequency and oversight of
cleaning by maintenance.
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Step 4: Apply Selection Criteria to Solutions Activities & Create 3 Intervention Alternatives

Intervention Solution #2: Improve air quality by reducing circulating levels of allergens and

Page 26
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overtime over venting
cleaning, they
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existing trained, which
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annual dust - Activity will - Maintain cleanliness | - This - Use of inmates
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already existing and all staff at does not require filters might
filters correctional much time - Change become
facility annually obstacle
- Review annual
filter budget
Figure 7.

IDEAS Graphics: Steps 2 & 4.
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HITEC 2 Interventions

Table 1

Page 27

Name of Intervention

Description

Building Improvement Linked to Design

An ergonomic intervention focused on procurement policies and building design to
support exercise and relaxation

Work to be Fit

A correction officer-developed intervention to improve fitness

Better Food through Education and Design

A weight management intervention aimed at improved nutrition and altering the
environment to affect eating patterns at work

Structured Work-related Injury Prevention

through Ergonomics

A safety intervention addressing correction officer injury related to inmate incidents
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Table 2

Evaluation: Team and Study Metrics for HITEC 2

Intervention

Team Metric

Kaizen Site

Design Team Site

Study Metric

10% | HMsSH ¢ Revised NA >3 dB reduction
BILD?
Ergonomic reassessments In place In place NA
FPALS® and NPAQ” completion rate | NA On-going BIAIA
BFEDY
Weight loss goals NA On-going -
1 5% BIA
WwW-2 BEIT/ To be Determined - -- | 15% MSD
1 10 kcal ergometry
SWIPE/ Program adoption - -- | 20% critical events

aBILD = Building Improvement Linked to Design

b

HMS = Hearing Measurement Scale

DWeinstein and Ventry, 1982

a

BFED = Better Food through Education and Design

eFPALS =Food and Physical Activity Liking Survey

fNPAQ = Nutrition and Physical Activity Questionnaire

gBIA = Bio-impedance Analysis

hW—Z BFIT = Work to be Fit

ISWIPE = Structured Work-related Injury Prevention through Ergonomics
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Table 3
Health Parameters 2008-2013
2008 2013 2008-2013
% (N) 23.2% (46) 10.7% (35) 21.4% (9)
Normal Mean systolic/diastolic | 111.59/73.52 | 112.11/69.03 112.0/66.0
SD 7.416/6.069 5.092/5.399 7.55/3.464
% (N) 52% (103) 34.7% (113) " | 61.9% (26)
Blood Pressure Prehypertension Mean systolic/diastolic | 125.77/81.27 | 129.93/78.76 | 129.15/76.92
SD 6.82/4.705 5.373/6.87 6.581/6.576
% (N) 24.7% (49) | 54.6% (178)" | 16.7% (7)
Hypertension Mean systolic/diastolic | 133.84/92.92 | 151.21/88.01 | 149.13/88.71
SD 8.973/5.431 | 12.272/11.461 | 7.964/10.183
% (N) 0 0.3% (1) 0
Underweight Mean BMI
SD
% (N) 9.6% (19) 15.29% (49) ™ 9.5% (4)
Normal Weight Mean BMI 23.12 23.22 24.55
BMI SD 1.53 1.55 1.02
% (N) 35.4% (70) | 36.2% (117) 47.6(20)
Overweight Mean BMI 27.79 27.93 28.19
sb 1.38 1.38 2.54
% (N) 545% (108) | 48.3% (156) | 42.9% (18)
Obese Mean BMI 34.99 32.55 33.53
SD 4.57 5.24 6.57
Well Below Average Risk | % (N) 13.1% (26) 10.9% (28) 11.1% (3)
Below Average Risk % (N) 15.2% (30) 10.5% (27) 25.9% (7)
Body Fat % Average Risk % (N) 23.2% (46) 23.6% (61) 18.5% (5)
Above Average Risk % (N) 24.2% (48) 28.7% (74) 22.2% (6)
Well Above Average Risk | % (N) 16.7% (33) 26.4% (68) 22.2% (6)

a2013 Participants taking part in all testing procedures from 2008-2013. Comparison is with 2008 baseline.

*
p<0.05

Hok

Page 29

Body Fat percentage category values vary by age and gender Means and Standard Deviation not reported because of wide variance in age and
gender appropriate values.
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Table 4

Readiness to Change on Key Health and Lifestyle Parameters 2013

Page 30

No present Plan to change in Plan to change Recently started Already do this
interest in change | 6 months this month doing this regularly
Be physically active 7.4% 18.8% 17.3% 20.2% 36.4%
Practice good eating habits 7.4% 12.7% 13.9% 24.1% 41.9%
hg:ﬁrge\;\?e*};h‘;r maintain 6.2% 15.0% 16.1% 25.8% 36.8%
Handle stress well 6.3% 12.1% 9.8% 18.4% 53.4%
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Table 5
Status of Process Milestones
Kaizen Site A Design Team Site B
BILD? | BFEDP

Labor-management participation Vv v Stable attendance rates v
Completion of kaizen effectiveness team .
in 90 days y NA Meeting at least monthly w*
Involvement in upper level design v v Use of technical consultation Vv

Participatory

Engagement Complete BILD and BFED in 1 year y NA Schedule conflict resolution v
Use of short surveys Vv NA Inclusion of 4 interventions Vv
Meeting attendance v Design team engaged in dissemination v
Meeting frequency Y

Correction officers released or cross-

Release team for staff v v covered 4
Use of IDEASC v 4 Use of IDEAS 4

Program Poli

ogram Folicy Completion of all IDEAS steps J NA Completion of all IDEAS steps v

Full use of media and roll call W NA Full use of media and roll call v
Compliance with Intervention v NA Compliance with BILD intervention

*
Design team meets 2x per month and has petitioned the Facility Specific Steering Committee for weekly meeting.

aBILD = Building Improvement Linked to Design

bBFED = Better Food through Education and Design

EIDEAS = Intervention Design and Analysis Scorecard

Legend
NAnot applicable
I/fu Ifilled
W
surpassed

Y
not met

Nmajor deficiency
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