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Purpose: To identify predictors of patient engagement in a care coordination program for individuals with work disabilities, using
a continuum-based definition of engagement and the PROGRESS-Plus framework.

Patients and Methods: This observational analysis used deidentified data from the Vermont RETAIN Phase II program, a cluster-
randomized controlled trial testing the impact of early delivery of evidence-based stay-at-work (SAW) and return-to-work (RTW)
strategies on employment outcomes of individuals with work-limiting physical or mental health conditions recruited from the primary
care setting. We included 429 intervention participants with complete data on patient engagement and relevant predictors in this
analysis. Based on care manager assessment, we categorized patient engagement into four ordinal levels (none, low, medium, and
high). We conducted bivariable analyses to identify potential predictors of engagement, followed by multivariable ordinal logistic
regression. Variables were defined according to the PROGRESS-Plus framework, encompassing sociodemographic, clinical, and
work-related characteristics.

Results: Having an injury or illness-related absence from work significantly predicted higher odds of engagement (OR = 2.87, 95%
CI: 1.81-4.56), while unemployment predicted lower engagement (OR = 0.43, 95% CI: 0.27-0.63) compared to employer-based job.
Participants with a high school education or less (OR = 0.40, 95% Cl: 0.23-0.69), followed by college education (OR = 0.52, 95% Cl:
0.31-0.88) engaged less than those with post-graduate education. Also, poor or fair self-rated health (OR = 1.87, 95% Cl: 1.31-2.68)
and age (OR = 1.02 per year, 95% CI: 1.01-1.04) significantly predicted higher engagement odds. Multivariate model diagnostics
supported the proportional odds assumption (x*(14) = 18.5, p = 0.183).

Conclusion: These findings highlight the importance of tailored work disability prevention strategies based on health, work, and
educational profiles to optimize patient engagement.
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Introduction

Engaging patients in work disability interventions has remained an elusive challenge within the healthcare community,
with little research exploring influential factors.'” Conventional definitions of patient engagement typically assess
success based only on measurable outcomes, such as return-to-work (RTW) and stay-at-work (SAW) statistics.>’
These outcome-focused definitions often overlook the broader nature of patient engagement, which extends beyond
whether a person returns to or remains in the workforce. Instead, the overall effectiveness of the intervention depends on
the unfolding of the engagement process over time, including active involvement, communication with care coordinators,
and adherence to treatment protocols.' Individuals facing work disability encounter a unique set of barriers that extend
beyond clinical recovery or stabilization that profoundly impact their ability to remain involved in care programs.®
Focusing solely on SAW and RTW outcomes neglects the complex, evolving interaction between patients and their care
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teams, which is central to understanding and improving engagement in work disability programs. In light of this, the
complexities of patient engagement throughout the care coordination process are vastly underexplored.’

Many common engagement measures such as enrollment numbers or session attendance fail to address the complex
nature of engagement including that level of engagement does not necessarily correlate with frequency of contact.'®”
?Engagement can be viewed through a continuum framework, including the influence of psychological readiness,
motivation, healthcare resources, social support and healthcare system interactions.'”> Patient engagement can be
conceptualized in three interconnected phases: recruitment and commitment, active participation, and sustained retention.
These phases have the potential for engagement fluctuations, acknowledging that temporary disengagement and re-
engagement patterns are typical, especially among individuals experiencing the interplay of health and occupational
challenges.” Therefore, this framework embraces the notion that engagement is an ongoing, evolving process that can ebb
and flow throughout a care program. Moreover, patients may engage in their care plan in ways that do not require
frequent care coordinator contact.

Prior studies suggest that engagement with case management (support for those managing health conditions) and
work reintegration services (which help employees RTW after injury or illness) depends on individual, work, and
program factors and need to be further explored.'® Individually, higher education/health literacy (the ability to process
health information), as well as older age, support sustained participation.® '*'* In contrast, pain, limitations, depression,
and multimorbidity (two or more health conditions) are barriers.'> At work, supervisor support, early coordination, and
flexibility encourage plan adherence, while high demands and low control reduce engagement.'® Additionally, structured
intake, shared goals, frequent monitoring, multidisciplinary access, and rapid problem-solving in interventions promote
participant engagement.'’

Despite the increasing recognition of patient engagement as critical to healthcare success, substantial gaps remain in
our understanding of how engagement unfolds, particularly in programs designed for individuals facing work disability.
Several factors have been shown to influence engagement in work disability prevention programs, including socio-
economic status, health literacy, perceived self-efficacy, employer support, and workplace accommodations.® '
However, there is limited research on the influence of such factors throughout the intervention process.” Moreover,
few studies have examined whether subgroups of patients, such as those with comorbid conditions, lower socioeconomic
status, or high perceived job insecurity, face disproportionate barriers to sustained engagement.®'"'® In addition, most
existing models of engagement focus on treatment adherence rather than considering engagement as a multi-phase
process that accounts for fluctuations in patient commitment.>’ These findings are derived mainly from cross-sectional or
qualitative studies, limiting their long-term applicability in healthcare settings. The absence of longitudinal analyses
further limits the ability to predict disengagement risks and identify critical intervention points.'''?

Given the relative paucity of studies directly measuring engagement in care coordination settings, we sought to
identify social determinants of health (SDOH) that are associated with patient engagement, by applying a continuum-
based definition of engagement drawn from related RTW and case-management literature to inform our a priori
hypotheses and covariate models that distinguishes between early dropout and sustained adherence, informing targeted
interventions for at-risk groups.

Materials and Methods
Vermont (VT) RETAIN Phase Il Program

The Retaining Employment and Talent After Injury/Illness Network (RETAIN) initiative is a collaborative effort between
the US Department of Labor’s (DOL) Office of Disability Employment Policy (ODEP), DOL’s Employment and
Training Administration (ETA), the Social Security Administration (SSA) focused on evaluating evidence-based early
intervention strategies to improve SAW and RTW outcomes for individuals facing work disability, defined as the inability
to work because of a health condition."’

The Vermont (VT) RETAIN care coordination program (NCT05146362)* presents a unique opportunity to investi-
gate factors influencing patient engagement from case management initiation to study completion, thereby advancing our
understanding of real-world barriers and facilitators to sustained participation in work disability interventions.
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Study Design and Population

The VT RETAIN Phase II program was a structured, parallel-group, cluster-randomized trial with primary care practices
as the unit of allocation. The allocation ratio was 1:1, randomly assigning 119 primary care clinics as participant clusters
to the intervention or control groups. VT RETAIN recruited clinics through the state’s Accountable Care Organization
(ACO), OneCare Vermont, which maintains a list of practices that serve the target population in all 14 counties, including
the 12 counties with designated Opportunity Zones.>' The study population was adults aged 18 and older who were either
working or out of work but wanted to work and who had a work-limiting mental or physical health condition. Healthcare
providers from enrolled sites, employers, and workforce development agencies could refer individuals to the VT
RETAIN program or individuals could self-refer. Enrolled sites were in both urban centers and rural areas of Vermont,
US Outreach and recruitment efforts eased access to the program through posters in medical offices and community
spaces and through newspaper and social media advertisements.

Ethical Approval and Consent to Participate

This study was conducted in accordance with the ethical principles outlined in the Declaration of Helsinki. The
Institutional Review Board (IRB) at Dartmouth Health reviewed and approved the VT RETAIN Phase II program
protocol and all recruitment materials and deemed the program exempt (STUDY00031704); therefore, signed written
consent was not required. However, to ensure ethical compliance and participant autonomy, verbal informed consent was
obtained from all participants prior to enrollment. Participants also signed a HIPAA-compliant authorization form
permitting communication between the RETAIN intervention team, their primary care provider, and other individuals
they selected to participate in their SAW and RTW care team. The Human Research Protection Office IRB at the
University of Pittsburgh approved the VT RETAIN program protocol for the Data Coordinating Center
(STUDY21080174) and separately approved the Center on Health Services Training and Research (CoHSTAR)
(STUDY23080195) pilot grant for secondary analysis of deidentified VT RETAIN data. All data used in this study
were deidentified prior to analysis, and participant confidentiality was maintained throughout the research process.

Care Coordination and Partnerships

The VT RETAIN Phase II program, in partnership with Mathematica—with expertise in long-term employment out-
comes and Social Security Disability Insurance (SSDI) claims—performed statistical analyses to assess sample size and
detect meaningful changes in disability proportions using SSA claims at one year post-enrollment. Recognizing that VT
RETAIN is spearheading a crucial statewide initiative to standardize questionnaires that incorporate the burden of work
as a vital SDOH, CoHSTAR was poised to leverage this moment by evaluating the barriers and facilitators of
engagement—a key focus of CoHSTAR’s expertise in implementation science and quality improvement research—
deepening our insights and potentially transforming the way we support individuals on their path to recovery from work
disability and reintegration into the workforce.

VT RETAIN delivered its Phase II program through a multi-institutional collaboration involving Dartmouth Health,
the University of Pittsburgh, the Vermont DOL, and additional statewide partners. Clinical teams, including WHCs and
study coordinators (SCs), oversaw participant recruitment, intake, and program adherence to ensure fidelity. The
University of Pittsburgh DCC managed data collection, quality assurance, and reporting. This structure ensured
consistency in enrollment, data capture, and program delivery across clinical sites.

All practices received evidence-based SAW and RTW information, training, and resources, including access to an
“Occ Doc Hotline.” All enrolled participants received a list of work-health resources and SAW and RTW tips to self-
navigate their RTW process.

VT RETAIN Phase Il Program Initiative

VT RETAIN provided up to six months of individualized work health coaching to participants with work disability,
delivered primarily via phone or mobile application, with in-person support available as needed. Work-health coaches
(WHC)—licensed professionals with expertise in SAW and RTW—conducted structured intake assessments, identified
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health-job mismatches, and collaboratively developed SAW and RTW plans with participants and their care teams.
Additionally, WHCs facilitated weekly multidisciplinary hub team meetings to provide access to expertise in areas such
as occupational medicine, vocational rehabilitation, employment law, and rapid referral pathways for mental health or
social service crises, as well as community resources, while monitoring progress toward participants’ work and health
goals. Discharge for participants occurred either after they achieved their work and health goals or after six months, with
referrals made to ongoing services as needed.

Data Collection

Participants were enrolled through structured participant self-report surveys, standardized screening instruments, and
WHC documentation. Demographic and socioeconomic characteristics (including age, sex, race and ethnicity, rural or
urban residence, education level, employment status, occupation, monthly income, and workers’ compensation status)
were self-reported. Health predictors included the presence of comorbidities (such as back pain, hypertension,
diabetes, or depression), general health status assessed using a single-item self-rated health question, and behavioral
health risk evaluated through the Behavioral Screening and Intervention (BSI) tool. The BSI incorporated validated
instruments, including the Patient Health Questionnaire-2 (PHQ-2)**"* for depression, the Generalized Anxiety
Disorder-2 (GAD-2) for anxiety,”* and a brief mental health screening tool for substance use disorders,”* symptoms,
mood, sleep, and motivation. An outgrowth of the VT RETAIN program continues to integrate SDOH questionnaires
with the inclusion of a question that helps to quickly and easily identify work disability to aid in more timely
identification and intervention, such as injury or illness-related work absence, time since last worked, and industry
classification, collected during structured intake interviews and verified when available with clinical or employer
documentation.

Data Management

We used Research Electronic Data Capture (REDCap) and a customized electronic data capture system (EDC) to collect,
manage, and store all evaluation data. REDCap was used to manage all primary care practice data, including clinic
contact information, clinic size, clinician lists, and randomization status. The EDC, a customized web application, was
used to store all participant-level data and was built using the .NET and Angular development stack with Microsoft
Windows Server for an operating system, SQL Server for a relational database system, and the C# programming
language. Access to both the REDCap project and the customized EDC was password-protected with each user having
a unique login and role-based access. Participant-level data was stored on a secure server and maintained by the DCC.
Data entry was completed by WHCs and SCs, with oversight from the DCC, and structured in alignment with
requirements from the US DOL to ensure comparability across RETAIN demonstration projects.

PROGRESS-Plus Framework

The PROGRESS-Plus framework was initially proposed to support interventions targeting disparities in health outcomes
and has since been expanded to guide the routine collection and classification of participant-level data in observational
and interventional research.”> The acronym PROGRESS refers to: Place of residence, Race/ethnicity/culture/language,
Occupation, Gender/sex, Religion, Education, Socioeconomic status, and Social capital. The “Plus” component extends
the framework to include additional context-specific factors such as age, disability, and other personal characteristics that
may contribute to health inequities.

Study Sample and Cohort Selection

The study sample includes intervention participants who met the inclusion criteria for the Vermont RETAIN Phase
II program, enrolled from May 31, 2022, until May 16, 2024, and have complete data for variables relevant to the
PROGRESS-Plus framework. Participants assigned to control clinics during the enrollment period did not receive
care coordination services, resulting in no measure of engagement; therefore, they were excluded from this
analysis.
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Sample Size Considerations

We performed no independent power calculation since the VT RETAIN program determined the sample size. The
original cluster-randomized controlled trial was powered to detect differences in RTW outcomes between intervention
and control clinics. Specifically, assuming a control rate of 25% of participants out of work at one year, an intra-cluster
correlation coefficient of 0.02, and alpha of 0.05, the planned enrollment of 1,020 participants per group (34 clinic
clusters with about 30 participants each) provided 85% power to detect a 27.5% relative reduction (absolute difference of
6.8%) in work disability between groups.”® Although the present analysis includes only intervention participants, the
achieved sample size was adequate for multivariable modeling, as indicated by the stability of estimates and model
diagnostics.

Study Variables
Potential Predictors
To guide the selection of potential predictors in our analysis, we included a selection of PROGRESS-Plus variables based
on data availability and relevance to our care coordination context. These included Place of Residence [Rural vs Urban];
Race/Ethnicity/Culture/Language [White vs Non-White, Hispanic vs Non-Hispanic]; Occupation [current employment
status, North American Industry Classification System (NAICS) recategorized as manual vs non-manual labor,*® and
Standard Occupational Classification (SOC)];*” Sex [female vs male]; Education (high school or less vs college vs post-
graduate); Socioeconomic Status [<$1000 vs >$1000 income per month], workers’ compensation claim [yes vs no],
health insurance [yes vs no], PLUS indicators (age [at enrollment], general health [poor/fair vs good/very good/
excellent], and mental health disorder, including psychoactive substance related disorders [yes vs no], Injury or illness-
related absence from work [yes vs no], program-eligible condition [injury vs illness], condition chronicity [new onset
condition vs worsening of an existing condition]. PROGRESS-Plus data on Religion and Social Capital (community
engagement, social support, or networks) were unavailable.

We characterized rural-urban residence using a spatial join to classify Zip Code Tabulation Areas (ZCTAs) as urban
or rural based on the spatial relationship between ZCTA boundaries and the US Census Urban Area boundaries, using
shapefiles from the TIGER/Line dataset.”®

Outcome

The primary outcome variable was based on the WHC’s response to the statement “Please check the option that best
describes the enrollee’s level of engagement with the WHC and their SAW and RTW plan.” The WHC served as the care
coordinator in VT RETAIN. Allowing for engagement to be measured on a continuum—adapted from the ODEP
questions on employer and healthcare provider engagement—response options were on a four-point ordinal scale
including no engagement, low engagement, medium engagement, or high engagement based on the WHC’s
perspective. WHCs received formal training on the use of this scale, including examples and case vignettes to ensure

consistency across sites:

e None: Participant were either lost to contact (LTC) at enrollment with SCs, did not complete the case management
intake process with WHCs, withdrew immediately, or had no meaningful interaction beyond enrollment.

e Low: Participant completed enrollment with SCs and case management intake with WHCs but had limited
interaction thereafter, demonstrated minimal follow-through on agreed tasks, and did not actively collaborate on
a SAW and RTW plan.

e Medium: Participant maintained some follow-through interactions following enrollment and case management
intake, collaborated with WHCs on a SAW and RTW plan, and addressed at least one barrier or resource referral,
though engagement throughout the 6-month period was inconsistent.

e High: Participant actively collaborated with the WHC throughout the 6-month period, consistently followed through
on SAW and RTW planning tasks, addressed multiple barriers (eg, health, workplace, or social), engaged during
resource referrals and demonstrated self-advocacy in work-health management.
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Engagement scoring was based on WHC documentation in structured progress notes. WHCs promoted scoring consis-
tencies during weekly multidisciplinary hub meetings to enhance inter-rater reliability across WHCs and minimized
variability in engagement ratings.

This framework captures varying levels of participant involvement in achieving successful employment outcomes in
a care coordination setting.

Statistical Analyses

Descriptive statistics summarized the study sample’s baseline characteristics. Means (+ standard deviations) or medians
(+ interquartile ranges) provided summary statistics for continuous variables. Counts and percentages summarized
categorical variables. Additionally, we reported the distribution of the WHC-reported level of engagement to provide
an overview of overall patient engagement.

We first examined each potential predictor (based on the PROGRESS-Plus framework) in isolation to determine its
association with the WHC-reported level of engagement. We assessed associations comparing engagement levels using
ANOVA for continuous predictors and Pearson’s Chi-square tests (or Fisher’s exact tests, as appropriate) for categorical
predictors.

We used a liberal p-value threshold of p < 0.20 from the bivariable analyses to retain variables for multivariable
model inclusion, consistent with best variable selection practices.”” We evaluated the final models using Akaike
Information Criterion (AIC) values to compare relative model fit. We also excluded variables that worsened the model
fit (ie, increased AIC) unless justified by theoretical or clinical relevance. We further evaluated multicollinearity using
Variance Inflation Factors (VIFs). We ensured that predictors exhibiting a VIF of more than five were not in the same
multivariate model. Lastly, we assessed the score test for the proportional odds assumption during the analysis.
A nonsignificant test statistic indicated that the assumption holds, and therefore the relationship between predictors
and the odds of higher engagement levels was consistent across thresholds.

We conducted all analyses using SAS 9.4, employing appropriate procedures to run the statistical analyses and to
estimate effect size. We also used ArcGIS Pro version 3.4.3 to characterize urban-rural residence. We evaluated statistical
significance at a two-tailed alpha level of 0.05.

Results

Of the 798 program-eligible participants within the enrollment period, 56.4% (n = 450) were assigned to the intervention
group. Ninety five percent (n = 429) Vermonters receiving the intervention had complete data on either level of
engagement or LTC status from before and after case management intake and at discharge. For these participants, all
predictor variables were complete, and no imputation was required.

The most significant proportion of patients were highly engaged, 35.7% (n = 153), followed by low engagement at
24.7% (n = 106), no engagement at 22.4% (n = 96), and medium engagement at 17.2% (n = 74). Program participants
were primarily female (61.9%, n = 255), White (91.4%, n = 392), and non-Hispanic/Latino (95.6%, n = 410) (Table 1).
Age (at enrollment), program-eligible primary condition (injury vs illness), general health status (poor/fair vs good/very
good/excellent), injury or illness-related absence from work (yes vs no), and employment status (employer-based vs [not
employed and self-employed]) were significantly associated with engagement, while presence of mental health disorders,
including psychoactive substance related disorders was marginally significant.

Engagement levels appeared evenly distributed across rural and urban settings (Table 1). The mean age of participants
increased progressively from lower to higher engagement levels (p = 0.010). Participants with employer-based jobs
demonstrated the highest engagement compared to those who were self-employed and unemployed (p = 0.020).
Similarly, injury or illness-related absence from work was significantly associated with higher engagement levels than
those without (p = 0.002). Also, individuals with post-graduate education demonstrated higher engagement levels than
those with a high school education or less (p = 0.006). Individuals reporting poor or fair health had higher engagement
compared to those who reported good, very good, or excellent health (p = 0.019). Moreover, participants with illnesses
had higher engagement than those with injuries (p = 0.036). However, those with a mental health diagnosis had lower
engagement levels, although it was marginally significant (p = 0.080).
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Table | Bivariable Analyses of Baseline Characteristics by Level of Engagement

PROGRESS-Plus Subcategory (n, %) Total Levels of Engagement
(n = 429)
No Low Medium High P-value
(n=96) (n=106) (n=174) (n=153)

Age at Enrollment Mean years (SD) 41.8 (13.3) 39.3 (133) 389 (12.6) 43.1 (13.1) | 44.2(13.34) 0.010

Place of Residence Rural 198 (46.2) 45 (22.7) 47 (23.7) 38 (19.2) 68 (34.3) 0.766
Urban 231 (53.8) 51 (22.1) 59 (25.5) 36 (15.6) 85 (36.8)

Race White 392 (91.4) 88 (22.4) 95 (24.2) 70 (17.9) 139 (35.5) 0.807
Non-White 27 (6.3) 6 (22.2) 8 (29.6) 3(1L0) 10 (37.0)

Ethnicity Hispanic/Latino 16 (3.7) 2 (12.5) 6 (37.5) 3(18.8) 5(313) 0.565
Non-Hispanic/Latino 410 (95.6) 4 (22.9) 98 (23.9) 70 (17.1) 148 (36.1)

Sex Female 255 (59.4) 52 (20.4) 61 (23.9) 50 (19.6) 92 (36.1) 0213
Male 157 (36.6) 43 (274) 40 (25.5) 21 (13.4) 53 (33.8)

Injury or illness-related absence from work Yes 101 (23.5) 9 (8.9) 26 (25.7) 19 (18.8) 47 (46.5) 0.002
No 328 (76.5) 87 (26.5) 80 (24.4) 55 (16.8) 106 (32.3)

Time Since Last Worked <12 weeks 371 (86.5) 79 (21.3) 94 (25.3) 63 (17.0) 135 (36.4) 0.494
212 weeks 58 (13.5) 17 (29.3) 12 (20.7) 11 (19.0 18 (31.0)

Employment Status Employer-based 283 (66.0) 62 (21.9) 61 (21.6) 46 (16.3) 114 (40.3) 0.020
Not employed 100 (23.3) 25 (25.0) 35 (35.0) 15 (15.0) 25 (25.0)
Self-employed 46 (10.7) 9 (19.6) 10 (21.7) 13 (28.3) 14 (30.4)

Occupation Classification Management/Professional 187 (43.6) 40 (21.4) 37 (19.8) 32 (17.1) 78 (41.7) 0.375
Service 137 (31.9) 31 (22.6) 40 (29.2) 21 (15.3) 45 (32.8)
Sales and office 34 (7.9) 8(23.5) 8 (23.5) 10 (29.4) 8(23.5)
Construction/Maintenance 37 (8.6) 7 (189) 12 (32.4) 7 (189) 11 (29.7)
Production/Transportation 34 (7.9) 10 (29.4) 9 (26.5) 4(11.8) 11 (32.4)

Industry Classification Manual labor 272 (63.4) 60 (22.1) 70 (25.7) 44 (16.2) 98 (36.0) 0.832
Non-manual labor 157 (36.6) 36 (22.9) 36 (22.9) 30 (19.1) 55 (35.0)

Education Level High school or less 162 (37.8) 39 (24.1) 47 (29.0) 34 (21.0) 42 (25.9) 0.006
2 to 4-year college 198 (46.2) 48 (24.2) 47 (23.7) 27 (13.6) 76 (38.4)
Post-graduate 69 (l6.1) 9 (13.0) 12 (17.4) 13 (18.8) 35 (50.7)

Monthly Salary >$1000 Yes 333 (77.6) 71 (21.3) 83 (24.9) 54 (16.2) 125 (37.5) 0.368
No 96 (22.4) 25 (26.0) 23 (24.0) 20 (20.8) 28 (29.2)

Workers' Compensation Claim Yes 25 (5.8) 7 (28.0) 6 (24.0) 1 (4.0) 11 (44.0) 0.308
No 404 (94.2) 89 (22.0) 100 (24.8) 73 (18.1) 142 (35.1)

Health Insurance Yes 409 (95.3) 92 (22.5) 98 (24.0) 72 (17.6) 147 (35.9) 0413
No 20 (4.7) 4 (20.0) 8 (40.0) 2 (10.0) 6 (30.0)

Program-Eligible Condition Injury 85 (19.8) 27 (31.8) 14 (16.5) 11 (12.9) 33 (38.8) 0.036
lliness 344 (80.2) 69 (20.1) 92 (26.7) 63 (18.3) 120 (34.9)

(Continued)
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Table 1 (Continued).

PROGRESS-Plus Subcategory (n, %) Total Levels of Engagement
(n = 429)
No Low Medium High P-value
(n=96) (n=106) (n=174) (n=153)
Condition Chronicity New onset condition 74 (17.2) 21 (284) 20 (27.0) 10 (13.5) 23 31.1) 0410
Worsening existing condition 355 (82.8) 75 (21.1) 86 (24.2) 64 (18.0) 130 (36.6)
General Health Status Fair/Poor 219 (51.0) 37 (16.9) 52 (23.7) 44 (20.1) 86 (39.3) 0.019
Good/Very Good/Excellent 210 (49.0) 59 (28.1) 54 (25.7) 30 (14.3) 67 (31.9)
Mental Health Disorders, including Psychoactive Substance Related Disorders Yes 191 (44.5) 40 (20.9) 55 (28.8) 38 (19.9) 58 (30.4) 0.080
No 238 (55.5) 56 (23.5) 51 (21.4) 36 (15.1) 95 (39.9)

Notes: Occupation classification was based on the SOC.?’ Industry classification is based on the NAICS:* Information (print publishing, software publishing, recording,
broadcasting, telecommunications, data processing); Finance, Insurance, Real Estate, and Leasing; Professional, Management, or Administrative Services (legal, accounting,
engineering, design, consulting, R&D, advertising, management of companies, office/business support, facilities/janitorial, travel, temp work, security); Education; Health Care;
Accommodation, Food Services, Arts, and Entertainment; Other Services (repair, laundry, religious or civil organizations, personal care, death care, servants); and Public
Administration were collapsed as non-manual labor, while Agriculture or Mining; Construction or Utilities; Manufacturing, Retail Trade and Wholesale Trade; and
Transportation and Warehousing were collapsed as manual labor. Mental health disorders, including psychoactive substance related disorders comprise ICD-10 codes
F19 through F99.

Abbreviations: SOC, standard occupational classification; NAICS, North American Industry Classification System.

Guided by the p-value threshold of p < 0.20 from the bivariate analyses, we constructed a multivariable ordinal
regression, including the potential predictors as listed in Table 2. Model 1 and Model 2 excluded mental health diagnosis
and program-eligible primary condition, respectively, because they were not significant, worsened the logit model fit, and
violated the proportional hazard assumption.

In the final model (Model 3), participants with a injury or illness-related absence from work had significantly higher odds
of engagement compared to those without a health-related work absence (OR = 2.87, 95% CI: 1.81-4.56), while being
unemployed was associated with significantly lower odds of engagement compared to those with employer-based jobs (OR =
0.43, 95% CI: 0.27-0.67). Compared to participants with post-graduate education, those with a high school education or less
(OR = 0.40, 95% CI: 0.23-0.69) and those with some college education (OR = 0.52, 95% CI: 0.31-0.88) had significantly
lower odds of engagement. In contrast, reporting poor or fair health (OR = 1.87, 95% CI: 1.31-2.68) and being older (OR =
1.02 per year increase, 95% CI: 1.01-1.04) were associated with significantly higher odds of engagement.

Table 2 Multivariable Modeling of Predictors of Engagement

Variables Subcategory Model | Model 2 Model 3
(OR, 95% CI) (OR, 95% CI) (OR, 95% CI)

Age at Enrollment Age 1.02 (1.01,1.04) 1.02 (1.01, 1.04) 1.02 (1.01,1.04)

Injury or lliness-related Absence from Work Yes 3.01 (1.87,4.82) | 3.00 (1.87,4.82) | 2.87 (1.81,4.56)

No (Reference)

Employment Status

Not employed

0.42 (0.26, 0.66)

0.42 (0.26, 0.66)

0.43 (0.27,0.67)

Self-employed 0.67 (0.37,1.19) | 0.67 (0.37, 1.19) | 0.66 (0.37,1.19)
Employer-based (Reference) | [ |
Education Level High school or less 0.41 (0.23,0.71) | 0.41 (0.23,0.71) | 0.40 (0.23, 0.69)

2 to 4-year college

0.53 (0.31,0.90)

0.53 (031, 0.90)

0.52 (031, 0.88)

Post-graduate (Reference)

(Continued)
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Table 2 (Continued).

Variables Subcategory Model | Model 2 Model 3
(OR, 95% CI) (OR, 95% CI) (OR, 95% CI)
Program-Eligible Condition lliness 1.30 (0.78, 2.16) | 1.29 (0.82, 2.02) -
Injury (Reference) | |
General Health Status Fair/Poor 1.83 (1.27, 2.65) | 1.84 (1.28,2.63) | 1.87 (1.31, 2.68)
Good/Very Good/Excellent | | |
(Reference)
Mental Health Disorders, including Psychoactive Yes 0.99 (0.65, 1.50) - -
Substance Related Disorders
No (Reference) |
Model Diagnostics AIC 1122.06 1120.06 1119.21
SC/BIC 1170.80 1164.74 1159.82
—2 Log Likelihood 1098.06 1098.06 1099.21
Concordance (%) 66.4 66.4 66.0
Gamma 0.33 0.33 0.33
R2 (c-statistic) 0.61 0.67 0.66
Score Test for Proportional | % (18) = 30.6, 2 (16) = 283, $* (14) = 185,
Odds p =0.032 p = 0.029 p=0.183

Notes: Model | includes all predictors of engagement from the bivariable analyses with a threshold p-value of p < 0.20; Model 2 excludes mental health diagnosis, which was
not significant in Model I; Model 3 (final model) excludes the program-eligible primary condition, which was not significant in Model 2.
Abbreviations: AIC, Akaike Information Criterion; SC, Schwarz Criterion; BIC, Bayesian Information Criterion.

Discussion

Our findings reveal that some PROGRESS-Plus factors predicted WHC-reported patient engagement in the care
coordination program. Injury or illness-related work absence, age, and fair or poor self-rated health were associated
with higher engagement. In contrast, not being employed and lower education attainment were linked to lower
engagement. These results underscore the role of individual and social in patient engagement and are consistent with
factors identified in the literature to improve engagement for vulnerable groups.

The VT RETAIN Phase II program showed that injury or illness-related absence from work increased the odds of
engagement by approximately three-fold. While specific studies directly linking health-related work absences to higher
engagement are limited, research indicates that individuals with health-related work absences often have increased healthcare
utilization, which could correlate with higher engagement levels.**! Although unemployed participants were less engaged in
our care coordination program, those reporting poorer health were more engaged. However, prior research has shown that
unemployment predicts poorer self-rated health.** This contrast may reflect heightened healthcare needs among individuals
with poor self-rated health, potentially overriding the disengagement typically associated with unemployment.”

We observed that the odds of higher engagement levels consistently increased with every mean increase in age, even
after accounting for other factors. As individuals age, the prevalence of chronic conditions and the need for regular health
monitoring increase, leading to higher engagement levels with healthcare services, which could account for this finding.**
Also, participants in our program with higher educational attainment had higher engagement levels, consistent with prior
research showing that higher education level correlates with increased patient engagement and that patients with limited
education and low health literacy are at risk for poorer engagement via lower adherence and health behavior changes.*
Encouragingly, education is a modifiable factor; interventions that improve patients’ knowledge and skills (such as
coaching or health literacy programs) have the potential to boost engagement across educational strata.*®
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We did not detect an association between rural or urban residence and engagement. Typically, rural patients are less
engaged due to well-known systemic barriers in rural healthcare, such as extended travel distances to providers,
transportation difficulties, lower access to health information and services, and healthcare workforce shortages.” One
study noted that 24% of rural adults had no primary care visit in the past year, compared to 19% of urban adults,*®
highlighting a gap in engagement with routine care. In addition, rural patients are particularly vulnerable to dropping out
of treatment, such as in substance use disorder programs.*’ Despite these barriers documented in the literature,
participants from rural areas in our care coordination program were as engaged as their urban counterparts. This absence
of a rural-urban disparity could be due to the design of our care coordination intervention delivered via phone or
telehealth, potentially minimizing geographic barriers.*’

This study benefits from a comprehensive analytical framework (PROGRESS-Plus), which provides insight into who is less
engaged and potential reasons in real-world contexts. Also, using an ordinal engagement measure captures gradations of patient
involvement, adding nuance beyond a simple engaged or not engaged dichotomy. Hence, our approach reflects the multifactorial
nature of engagement, isolates the independent effect of predictors, and enhances the internal validity of our findings.

It is important to note that data used in this analysis was observational, so we cannot definitively establish causality for the
associations observed; unmeasured confounders such as patient motivation, health literacy, or intervening circumstances (eg,
caregiving responsibilities, hospitalizations, or family emergencies), study factors such as enrolling solely for the financial
compensation, or program factors such services that were not in the scope of the program that would meet participant needs
might explain some findings. Another limitation is that our study population comes from a specific program context (a
workforce health management setting), which may limit generalizability. In addition, some PROGRESS-Plus dimensions
were not fully represented in our data. For instance, we did not analyze social capital and religious belief systems in depth.
Importantly, all predictor variables were complete for these participants; hence, the regression analyses were on the full
analytic sample without imputation. Given the negligible degree of missingness, bias due to incomplete data is unlikely.

Despite these limitations, our study contributes new knowledge about the predictors of engagement in a coordinated
care setting and offers practical insights for enhancing patient participation. While participants absent from work due to
their health showed increased engagement, this pattern may reflect elevated healthcare needs rather than structural
supports. Future studies with more diverse samples and in different settings should confirm whether these findings hold.
Finally, while we focused on patient engagement as the outcome, we did not directly measure downstream outcomes in
this analysis such as functional improvement or SAW and RTW success. Future studies could show that improving
engagement through the identified factors will translate into better health or work outcomes.

Conclusion

Our study reveals the influence of individual and social factors highlighted through the PROGRESS-Plus framework on
patient engagement in care coordination. Key factors such as employment context, education, age, and self-rated health
significantly shape how patients engage with care coordination. Our findings highlight practical ways to improve
engagement among vulnerable populations and advancing more care coordination strategies.
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