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A B S T R A C T   

Section 1115 demonstration waivers provide a mechanism for states to implement changes to their Medicaid 
programs. While such waivers are mandated to include evaluations of their impact, randomization – the gold 
standard for assessing causality – has not typically been a consideration. In a critical departure, the Commonwealth 
of Kentucky opted to pursue a two-arm randomized controlled trial (RCT) for their controversial 2018 Medicaid 
Demonstration waiver, which included work requirements as a condition for the subset of beneficiaries deemed 
able-bodied to maintain eligibility for benefits. Beneficiaries were randomized 9:1 to the new waiver program or a 
control group who would retain their current benefits as part of the existing Medicaid expansion program. To 
address potential bias from differential attrition from the Medicaid program that would accrue from solely ana-
lyzing administrative data, our team designed a rich, prospective, longitudinal survey to collect primary and 
secondary outcomes from six categories of interest to policymakers: insurance coverage, health care utilization and 
quality, health behaviors, socioeconomic measures, personal finances, and health outcomes. At baseline, a subset 
of survey participants was invited to participate in the collection of biometric samples via in-person follow-up 
visits, and a cross-section were also invited to participate in qualitative interviews. While the demonstration waiver 
was terminated before the program began, our study design illustrates that it is possible for other researchers and 
state agencies seeking to evaluate Medicaid demonstration waivers and other demonstration policies to work 
together to implement high quality randomized trials – even for controversial policies.   

1. Introduction 

States are increasingly using Section 1115 waivers to implement 
changes to their Medicaid programs. Consistent with the experimental 
imperative of demonstration waivers, the Centers for Medicare and 
Medicaid Services (CMS) stipulates that states must conduct and report 
the results of evaluations of their waiver programs. Unfortunately, to 
date these evaluations have yielded limited understanding of whether a 
given waiver program has achieved its objectives. A 2018 report by the 
Government Accountability Office (GAO) found §1115 waiver 

evaluation designs have typically lacked rigor and generally fail to 
provide actionable, policy-relevant information [1]. One major reason 
for this massive gap in evidence is that the majority of waivers have not 
employed an experimental strategy that randomizes beneficiaries to the 
new program or an appropriate control. Instead, universal im-
plementation of waiver programs has forced researchers to rely on 
descriptive snapshots of Medicaid access and beneficiary health out-
comes over time. Such analyses cannot reliably measure the impacts of 
a program, since any observed changes in beneficiary health outcomes 
could be attributed to other policy changes in the state or societal 
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trends in health and economic opportunities [2,3]. This ambiguity 
underscores the need for evaluation designs to include carefully con-
sidered comparison groups [4,5]. 

Recognizing the critical need for conducting scientifically rigorous 
waiver evaluations, we worked with state policymakers to design an 
unprecedented randomized controlled trial (RCT) of the 
Commonwealth of Kentucky's §1115 demonstration waiver. The waiver 
program, known as Kentucky HEALTH (“Helping to Engage and 
Achieve Long-Term Health”), sought a variety of changes, most notably 
community engagement requirements and cost-sharing as a condition 
for continued eligibility for adults considered able-bodied. The 
Commonwealth hypothesized that the program would improve bene-
ficiary health as a result of “able-bodied, working age adults [experi-
encing] the dignity of a job, of contributing to their own care, and 
gaining a foothold on the path to independence.” [6] An alternate 

possibility, however, was that the program would lead to coverage 
losses among beneficiaries who did not meet or report their required 
activities, as well as a reduction in program access among potential 
future beneficiaries [7,8]. The types of research designs thus far used in 
evaluations of Medicaid waivers would not allow policymakers to 
credibly distinguish these two possibilities [1,9]. 

In this report, we describe the RCT portion of the evaluation that 
would have been conducted had Kentucky HEALTH been implemented 
as planned on July 1, 2018. Program implementation was delayed 
several times due to litigation, and Kentucky HEALTH was ultimately 
ended by executive order on December 16th, 2019. We discuss design 
and implementation challenges and general lessons that may be re-
levant to evaluations of Medicaid waiver programs – or other public 
programs – in other states. In light of implementation delays before the 
ultimate removal of the waiver, we also include a description of 

Fig. 1. Flow diagram of eligibility, randomization, and participation in the Kentucky Health Experiment Survey (KHES).  
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beneficiary departure from Medicaid by arm in the time between notice 
of randomized group assignment and October 2018. 

2. Materials and methods 

2.1. Intervention – Kentucky HEALTH 

The Kentucky HEALTH demonstration waiver aimed to introduce 
community engagement (work requirements) and cost-sharing re-
quirements, as well as remove vision and dental benefits except as ac-
cessed through health behavior incentives via the My Rewards pro-
gram. The program was intended for beneficiaries aged 18–64 
considered able-bodied (i.e., not pregnant, disabled, or medically frail). 
A more detailed description of all Kentucky HEALTH program compo-
nents can be found in the original study protocol that was submitted to 
the Centers for Medicare and Medicaid services (see Supplementary 
Material). 

2.2. Control group 

Beneficiaries assigned to the control group would not be subject to 
any of the requirements of Kentucky HEALTH. 

2.3. Eligibility for randomization 

Currently enrolled Medicaid beneficiaries between age 18–64 with 
either a valid address or phone number were eligible for randomization. 
Exclusion criteria included having an address outside of Kentucky, 
being suspended from Medicaid, being medically frail or in long term 
care, Medicare dual-eligible individuals, and pregnant women. 

2.4. Randomization 

A total of 378,829 Medicaid beneficiaries met the study eligibility 
criteria as of February 2, 2018. 90% of eligible participants were ran-
domized to the intervention (N = 340,951) and 10% to the control 
group (N = 37,878). Assignment of 10% to the control group, instead 
of the typical 50% (which would maximize statistical power) was done 
based on the Commonwealth's stated policy preference to involve as 
many individuals as possible in the intervention. In addition, rando-
mization was applied at the individual, rather than household, level due 
to administrative challenges in identifying (fluid) households. 
Randomization was conducted by National Opinion Research Center at 
the University of Chicago (NORC), details of which are provided in the 
Supplementary Material. The flow diagram in Fig. 1 contains details 
about the number of individuals in the population who met exclusion 
criteria and the number of eligible individuals who were randomized. 

2.5. Primary outcomes and hypotheses 

Primary outcome measures for the study were identified after con-
sidering the Commonwealth's objectives in seeking to implement 
Kentucky HEALTH, guidance from the Centers for Medicare and 
Medicaid Services (CMS), and the scientific literature on the impacts of 
Medicaid on health and socioeconomic outcomes. This literature is re-
viewed in depth in Sommers, Gawande, and Baicker (2017), which 
broadly focuses on access to coverage; utilization; self-reported health; 
health outcomes such as glycated hemoglobin, blood pressure, choles-
terol levels, depression, diabetes, and cancer; and mortality [10]. Based 
on these sources, we deemed six core categories of outcome measures to 
be of greatest policy interest: insurance coverage, health care utilization 
and quality, health behaviors, socioeconomic measures, personal fi-
nances, and health outcomes; Table 1 shows each category with the 
primary outcome in bold. For each core outcome category, the Com-
monwealth's primary goal for the Kentucky HEALTH program is shown 
with the associated two-tailed evaluation hypothesis. All outcomes 

were beneficiary-level measures, given that beneficiary health was the 
primary goal of the waiver. We determined the total sample size for 
prospective data collection based on the six primary outcomes. 

2.6. Secondary outcomes and hypotheses 

The non-bolded outcomes in Table 1 comprise our secondary out-
comes. Included in the secondary outcomes were biomarker measure-
ments, described further below, which were collected from a subset of 
high-risk individuals who indicated a diagnosis of diabetes and/or hy-
pertension in the baseline survey. 

Built into the evaluation plan was the opportunity to identify, (pre-) 
specify, and conduct additional analyses in future years. This is critical, 
as new hypotheses of interest may have emerged from surveys and 
qualitative interviews or from changes in demonstration waivers or 
implementation. Information obtained from analysis of data for in-
dividuals entering the waiver at the time of first implementation would 
be useful for structuring hypotheses, data collection efforts, and re-
search designs for future randomizations to examine waiver impacts 
among individuals who first entered the program after initial im-
plementation, when program features and implementation strategies 
had stabilized. In this context, the goal of the current document was to 
balance pre-specification (which minimizes prospects of data mining) 
and the opportunity to continually learn from the data in a policy re-
levant manner. 

2.7. Data sources 

The primary data source would have been a prospective, long-
itudinal survey of individuals sampled from both the waiver and control 
arms of the RCT population – the Kentucky HEALTH Experiment Survey 
(KHES). We opted for primary data collection for two reasons. First, 
Kentucky – like many other states – does not have an all payer claims 
database capable of tracking health utilization by individuals across 
changing sources of insurance. Furthermore, among states that do have 
all payer claims databases, many are limited to inpatient care. As it is 
critical to follow beneficiaries who leave the Medicaid program to un-
derstand both positive and negative program effects – and to mitigate 
bias from differential attrition - reliance on Medicaid claims alone could 
have provided biased estimates of health and utilization effects. Second, 
administrative data generally have blind spots, including the lack of 
validated self-reported physical and mental health measures and in-
formation on labor force participation. These topics have been reliably 
interrogated in a number of large-scale surveys. 

Survey activities (sampling, fielding the survey, and providing de- 
identified data to the evaluation team) were contracted out to NORC. 
The initial KHES assessment, which was planned as a baseline for the 
original implementation date, attempted to contact 34,191 individuals 
from the intervention group and 22,556 from the traditional Medicaid 
control group from April to August 2018, in order to obtain a target 
sample of 5400 intervention and 3600 control group completed surveys 
at baseline. In total, NORC obtained 9396 completed baseline surveys, 
including 5590 from the intervention group and 3806 from the control 
group (Fig. 1). Although an equal number of samples from the two arms 
would have been preferred to maximize power for hypothesis testing, 
NORC anticipated the need to contact a large portion of the 10% ran-
domized to the control arm in order to obtain an adequate number of 
completed surveys over time. This prompted our team to prescribe a 
60/40% composition of intervention/control completed surveys in the 
survey study design. 

Notably, planning an RCT requires careful sample size calculations 
that assume realistic survey response rates. For the initial KHES survey, 
the yield rate was 16.7%; using the various response rate formulas 
compiled by the American Association of Public Opinion Research 
(AAPOR), the response rate for this study ranges from 29.1% (definition 
1) to 48.9% (definition 4) [11,12]. Yield rate is calculated from the total 
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number of sources attempted to be reached, while, the AAPOR response 
rate formulas vary the denominator by dropping cases for various fac-
tors such as changed address with no forwarding, disconnected phone, 
or ineligibility for survey. In some cases, the number of unreachable 
cases that would have been ineligible had they been reached is esti-
mated and removed from the denominator in the response rate calcu-
lation. 

Whether they remained in Medicaid or not, our design specified that 
baseline survey respondents would be re-surveyed at six months after 
Kentucky HEALTH implementation to capture immediate waiver ef-
fects, one year after implementation, and yearly thereafter for a total of 
five years. The five-year follow up would allow for an unprecedented 
long-run examination of the health and socioeconomic trajectories of a 
low-income population in the Medicaid program and the opportunity to 
evaluate health outcomes that may require years to develop (e.g., 
chronic disease severity or mortality) [17–19]. 

Randomized individuals who were 60 years of age or older as of 
July 1, 2018 were not eligible for participation in the longitudinal 
survey. The upper age limit was chosen so that all survey participants 
had the potential to be exposed to the intervention or control for the full 
five years of follow up. Recipients of Temporary Assistance for Needy 
Families (TANF) and the Supplemental Nutrition Assistance Program 
(SNAP) were randomized but excluded from the longitudinal survey, 
since these individuals were already subject to work requirements and 
therefore would not experience the full impact of the waiver's new 
conditions. 

During baseline survey data collection, 2921 individuals were eli-
gible for bio-measure collection based on their responses on the KHES 
which self-reported presence of diabetes, hypertension, or both. From 
this high-risk population, NORC sampled and collected 1434 (846 in-
tervention and 588 control) complete bio-measure panels that included 
blood pressure, pulse, weight, height, waist and hip circumference, and 

Table 1 
Kentucky HEALTH program goals, primary hypotheses, and primary and secondary outcomes for the RCT.     

Kentucky HEALTH program goal Primary evaluation hypothesisa Primary and secondary outcomes 
(Primary in bold)  

1. To increase transition of current beneficiaries to 
employer-sponsored health insurance 

Beneficiaries moved into Kentucky HEALTH will experience 
differential changes in insurance coverage (duration, type) 
compared to traditional Medicaid beneficiaries. 

Current insurance status 
Current Medicaid enrollment 
Current insurance source 
Access to employer-sponsored insurance 
Uptake of employer-sponsored insurance 
Months on Medicaid/non-Medicaid/ 
uninsured in the past year 
Frequency and duration of lockouts 
Timing of changes in insurance 

2. To improve beneficiaries' engagement in preventive 
health care and encourage appropriate use of medical 
services 

Beneficiaries moved into Kentucky HEALTH will have 
significantly different uptake of preventive health care services, 
compared to traditional Medicaid beneficiaries. 

Annual wellness visit (physical exam) 
Number of emergency department visits 
Reasons for emergency department visits 
Hospitalizations 
Hospitalizations for ambulatory care 
sensitive conditions 
Hospitalizations for SUD 
Number of primary care visits 
Number of specialist visits 
Number of dental care visits 
Number of vision care visits 
Usual place of care 
Type of regular care provider 
Prescription medication use 
Foregone medical care 
Foregone dental care 
Foregone prescription medications 

3. To improve health behaviors among beneficiaries Beneficiaries moved into Kentucky HEALTH will engage in 
significantly different health behaviors, compared to traditional 
Medicaid beneficiaries. 

Smoking 
Substance use 

4. To foster socioeconomic advancement among 
beneficiaries 

Beneficiaries moved into Kentucky HEALTH will have 
significantly different labor force participation and income, 
compared to traditional Medicaid beneficiaries. 

Currently employed 
Months employed in the past year 
Hours worked per week 
Volunteerism (Hours/week) 
Wages 
Family income 

5. NAc Beneficiaries moved into Kentucky HEALTH will have 
significantly different amounts of debt and differential banking 
status, compared to traditional Medicaid beneficiaries. 

Consumer and medical debt (composite) 
Banking status 

6. To improve health outcomes among beneficiaries Beneficiaries moved into Kentucky HEALTH will have 
significantly different health outcomes, compared to traditional 
Medicaid beneficiaries. 

Self-reported overall health 
Physical health days 
Self-reported mental health 
Mental health days 
Self-reported dental health 
Self-reported changes in health status 
Mortality 
Biometricsb 

Abbreviations: HEALTH, Helping to Engage and Achieve Long-Term Health; RCT, Randomized Controlled Trial; SUD, Substance Use Disorder. 
a All tests of evaluation hypotheses will consider “beneficiaries” to include all who are beneficiaries in each group at baseline. That is, beneficiaries who transition off 

the Medicaid program during the 5-year waiver period will be included in analyses, for both the Kentucky HEALTH group and the traditional Medicaid control group. 
b Compared in a high-risk sample that included all individuals who indicated they carried a diagnosis of diabetes and/or hypertension. 
c The evaluation team suggested this category, so there is no associated Kentucky HEALTH Program Goal.  
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blood spot data. These data were used to calculate BMI, systolic and 
diastolic blood pressure, total cholesterol levels, and glycated he-
moglobin (A1c, a marker of blood sugar control). Further details about 
the sampling strategy and power calculations are included in the 
Supplementary Material. 

Drawing on the survey sample, we also purposively recruited a 
cohort of 127 individuals to complete a one-on-one qualitative inter-
view by phone, which discussed healthcare utilization, health status, 
experiences with Medicaid, labor force and volunteering, financial 
circumstances, and perceptions of the Kentucky HEALTH program 
features. We planned to contact these individuals once per year during 
the duration of the waiver to discuss experiences with the program and 
any changes in insurance status. Qualitative data collection was 
planned for additional groups of beneficiaries, healthcare providers, 
and program staff in later years. 

Administrative data collected and maintained by the 
Commonwealth was expected to serve as a secondary data source, and 
it includes basic demographic characteristics (e.g., age, gender, race, 
level of education, location), family income (continuous percentage as a 
function of FPL), pre-existing diagnosis codes for medical comorbidities 
(e.g., diagnoses of chronic diseases), employment history in the year 
prior to waiver, health service utilization, and assignment to interven-
tion (waiver) or control (traditional Medicaid) group in the RCT. This 
dataset is updated on a quarterly basis and includes indicators for on-
going Medicaid program participation, reasons for nonparticipation 
(e.g., enrollment in employer-sponsored insurance premium assistance, 
program lockout), and current employment status. 

Since administrative utilization data is only observed for bene-
ficiaries during periods of Medicaid participation, the KHES would have 
been critical for capturing utilization outcomes from beneficiaries who 
transitioned to employer-sponsored insurance, experienced lockouts, or 
left the Medicaid program for other reasons. Fig. 2 provides a timeline 
of randomization and planned data collection. 

2.8. Sample size 

Randomization for the RCT was applied at the population level to all 
378,829 Medicaid beneficiaries who met the study eligibility criteria as 
of February 2, 2018. A portion of randomized beneficiaries from each 
arm of the RCT were sampled for longitudinal survey data collection. 
The sample size for the KHES was ultimately decided based on bud-
getary considerations and response rate projections by the NORC, 
which led our team to target a 60/40% composition of intervention/ 
control completed surveys. An initial survey sample size of N = 9000 
was projected by NORC to provide a total sample size of N = 7250 
completed surveys at the five year follow up time point, assuming ap-
proximately 20% attrition across five years. 

Given the projection of N = 7250 completed surveys at the con-
clusion of the study, we report here the minimum detectible effect size 
for a simple comparison of binary outcomes across the two arms 
(Kentucky HEALTH vs. traditional Medicaid) at a single wave of follow- 
up using the KHES. Of our six primary outcomes, insurance status, 
annual wellness visit, current smoking status, and labor force partici-
pation are naturally binary. The primary analysis would dichotomize 
debt as none or more than $0 USD. Physical and mental health would 
be dichotomized as 14 or fewer poor health days in the past 30 days for 
each. In the effect size calculation, we wanted to achieve at least 90% 
power to reject the null hypothesis using a two-sided test of two in-
dependent proportions. Conservatively, we used a Bonferroni adjusted 
Type I error to control the family wise error (FWE) for six tests, i.e., one 
for each of the primary outcomes. 

Under these specifications, we would have over 90% power to de-
tect a difference in proportions of a primary outcome between arms of 
approximately 0.05 if the proportion in one group is 0.5 (i.e., the most 
conservative setting) in year five. Differences in proportions of 0.05 
would constitute policy-meaningful effects; for example, a reduction of 

the percentage of Medicaid beneficiaries who respond “Every Day” or 
“Some Days” to the question, “Do you now smoke cigarettes every day, 
some days, or not at all?” from the baseline rate of approximately 68% 
to 63% would correspond to 20,000 beneficiaries quitting smoking. The 
subsequent reductions in heart disease, stroke, and cancer would likely 
translate into reduced costs and burden on the medical system. 
Furthermore, we would have greater power for testing outcomes with 
baseline proportions greater or less than 0.5, as well as greater power in 
waves prior to year five when the expected level of attrition would be 
lower than 20%. Effect size calculations for the bio-measure study are 
provided in the Supplementary Material. 

2.9. Analysis plan 

Here we provide an overview of the statistical analysis plan for the 
KHES data. The full waiver evaluation plan, which includes analysis 
specifications for observational administrative data and the qualitative 
surveys, can be found in the draft evaluation plan that was submitted to 
CMS (Section 5) that is provided in the Supplementary Material. Our 
primary approach specified an intent-to-treat (ITT) analysis that would 
target the effect of being randomized to the waiver group relative to 
control, regardless of each beneficiary's level of exposure to Kentucky 
HEALTH. For each outcome, a generalized estimating equation (GEE) 
would be fit with terms for intervention arm, each follow up survey 
wave, and interactions between wave and arm. We would also include 
in the model several pre-specified baseline variables that are listed in 
the Supplementary Material. We would report robust sandwich var-
iance estimators that account for individual level clustering, and in-
ference would focus on the interactions between wave and intervention 
arm. Our primary approach for multiple comparison adjustment would 
be to create a composite outcome based on all survey questions within 
each of the six outcome domains and perform one hypothesis test for 
each based on the GEE model. A Bonferroni adjustment would then be 
used for the six hypothesis tests. As a secondary approach, we would 
report unadjusted p-values for tests of every primary and secondary 
outcome as well as adjusted p-values using a method that controls the 
family-wise error rate at 0.05 for all tests within each outcome domain. 
Additional details are given in the Supplementary Material. 

2.10. Ethical approval and trial registration 

The RCT is built into the roll-out of the Section 1115 Medicaid 
demonstration project, which was being implemented by Kentucky and 
overseen by the Secretary of HHS. The waiver was considered to be a 
“demonstration project. .. subject to the approval of department or 
agency heads. .. that [is] designed to study, evaluate, improve, or 
otherwise examine public benefit or service programs.” As such, the 
randomized implementation of the waiver was exempt from internal 
review board (IRB) approval under 45C.F.R. § 46.104(d)(5), and human 
subjects concerns are part of review of the waiver by the Secretary [20]. 
NORC obtained separate IRB approval for all original data collection 
efforts. Our trial was registered at https://clinicaltrials.gov under 
identifier NCT03602456 on July 26, 2018 [21]. 

3. Results 

3.1. Analysis of beneficiary departures from Medicaid 

In any Medicaid population, employment, income, and other life 
changes can cause a portion of beneficiaries to transition in and out of 
the program, known as churning. We compared rates of departure from 
Medicaid by arm of the RCT and with respect to several key subgroups; 
departure was defined as absence of active enrollment as of August 
2019. 

As of August 19th, 2019, 26.6% of the randomized study cohort had 
unenrolled in Medicaid, including 26.7% of the arm assigned to 
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Kentucky HEALTH and 26.1% of the control arm. Of the survey sample, 
23.4% had unenrolled overall. The proportion of beneficiaries who had 
unenrolled was only slightly lower in the control arm at 23.2% versus 
23.5% in the intervention arm. Table 2 displays demographic char-
acteristics of the RCT cohort separately by Medicaid enrollment status 
and treatment arm. Overall, former beneficiaries who were no longer 
enrolled in Medicaid tended to be younger and more likely to be male 
and employed. We do not report p-values because of the large sample 
sizes both in the full randomized cohort and survey sample, noting that 
statistical significance of the differences may not reflect practical or 
meaningful differences between arms. With the potential for mean-
ingful differences in mind, we designed the KHES to include beneficiary 
interviews regardless of whether they were enrolled or unenrolled in 
Medicaid throughout the follow up period to allow for an unbiased 
comparison of the intervention and control arms. 

4. Discussion 

This article presents an overview of the protocol for what is argu-
ably the first RCT developed to prospectively evaluate the effects of a 
Section 1115 Medicaid Demonstration Waiver. The study design ad-
dressed significant gaps in research designs used to evaluate demon-
stration programs to date, particularly around assessing causal effects of 
Medicaid innovations on beneficiary health. The study design aimed to 
provide rigorous evidence about the total effects of a multi-component 
intervention. 

Within the broader research design of our evaluation, we embedded 
original data collection to address gaps in the administrative records 
typically used in waiver evaluations, natural experiments to isolate the 
effects of individual different program components, and a large quali-
tative study (including interviews with current and former Medicaid 

Fig. 2. Timeline of randomization and planned data collection for the Kentucky HEALTH evaluation.  

Table 2 
Administrative demographic characteristics by enrollment and intervention arm for the overall waiver population (N = 378,828).          

Not enrolled in Medicaid (Percent) Still in Medicaid (Percent) 

Overall Intervention Control Overall Intervention Control  

Age, mean (SD) 36.7 (13.0) 36.7 (13.0) 36.8 (13.1) 38.0 (12.5) 38.0 (12.5) 37.9 (12.5) 
Female 44.45 44.48 44.20 49.70 49.73 49.39 
Race a       

White 72.86 72.81 73.28 75.83 75.87 75.50 
Black 11.32 11.36 10.99 10.40 10.36 10.68 
Asian 1.39 1.38 1.45 1.31 1.31 1.33 
Native American 0.18 0.18 0.16 0.15 0.16 0.12 
Hawaiian and Pacific Islander 0.11 0.11 0.11 0.07 0.07 0.07 

Managed Care Organization a       

Aetna Better Health 12.51 12.55 12.14 12.93 12.97 12.55 
Anthem Blue Cross Blue Sheild 16.96 16.95 17.01 14.14 14.12 14.31 
Humana – CareSource 15.96 16.04 15.31 15.48 15.46 15.63 
Passport Health Plan 24.27 24.20 24.99 24.50 24.49 24.61 
WellCare of Kentucky 30.14 30.11 30.41 32.86 32.86 32.81 
SNAP Active 20.95 20.84 22.02 30.69 30.75 30.08 

Employed 29.24 29.25 29.15 23.41 23.41 23.49 
Has substance use disorder 1.63 1.63 1.60 1.32 1.32 1.38 
Number of adults in household, mean 1.5 1.5 1.5 1.5 1.5 1.4 

a Categories may not add up to 100% due to missing values.  
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beneficiaries, providers, and Medicaid program staff) to better elucidate 
effect mechanisms. Given our plan to follow a cohort of beneficiaries 
prospectively, regardless of program enrollment status, our design 
would have allowed for the addition of secondary outcomes and cor-
responding survey questions at later follow up times based on in-
formation obtained from qualitative interviews or relevant changes in 
current events. For example, at the 3- and 4-year follow up time points 
originally planned for July 2020 and 2021, we could have asked KHES 
participants about the impact of COVID-19 on their ability to access 
care, self-reported health and mental health, and labor force partici-
pation. This flexibility was a strength of our design that would have 
provided timely information to policymakers looking to propose a re-
newal, extension, amendment, or expansion of the demonstration. 

A number of challenges arise when surveying Medicaid populations, 
and many methods have been proposed to minimize non-response [13]. 
Low-income populations tend to have higher rates of illiteracy and 
lower reading comprehension skills than the general population, which 
can influence response rates and the quality of the data collected from 
responders [14,15]. Low income populations also tend to be more 
mobile than the general population and often live in non-standard 
housing. In light of these factors, our team partnered with NORC to 
implement several evidence-based measures [16] that aimed to max-
imize survey response rates: 1) a pre-survey mailer notified bene-
ficiaries that they would be contacted at a later time and given the 
opportunity to participate in the KHES; 2) the mailer also explained the 
value of the data that would be collected for informing future decisions 
about Kentucky HEALTH and ensured beneficiaries that all individual- 
level responses would be confidential and not shared with the Com-
monwealth; 3) the survey was designed to take no longer than 20 min 
on average; and 4) individuals could participate by phone or by filling 
out the survey questions online. Despite planning similar measures for 
future waives of the KHES, loss to follow-up due to out-of-date contact 
information would have been a concern. NORC planned to use the 
Accurint locating service to obtain updated contact information for all 
baseline respondents. Since Accurint relies on credit records as a pri-
mary source of contact information, this could have introduced a po-
tential source of bias if contact information was found to be less com-
plete for lower-income survey participants. 

Although Kentucky HEALTH was ultimately not implemented, our 
study design can serve as a resource to other states and research teams 
planning evaluations of Medicaid waivers. In the following section, we 
briefly describe several alternative designs our team considered during 
the planning stage. First, we sought to randomize specific components 
of Kentucky HEALTH, so as to more reliably isolate the causal con-
sequences of each component. We considered using a factorial design as 
an efficient approach to estimating main effects and interactions among 
the waiver components [22]. However, after discussions with the 
Commonwealth, such a design was ultimately deemed too complicated 
logistically from an administrative standpoint and likely to increase 
burden and confusion among beneficiaries who would be randomized 
to different subsets of the program components. We also contemplated 
using cluster randomization to assign households as opposed to in-
dividuals to the intervention or control. Although this design may have 
benefitted from higher social acceptability among beneficiaries by 
avoiding discordant assignment to intervention and control within 
households, it would have been challenging to correctly identify and 
track members of dynamic household units. Prior to the Common-
wealth's decision to randomize beneficiaries, we also considered a 
stepped wedge study design where roll out of KY HEALTH would be 
staggered across areas [23–25]. However, we ultimately concluded that 
the small number of workforce areas in Kentucky would not provide 
sufficient power and that the RCT would be more robust to confounding 
by changes and trends over time in program administration, labor force, 
and other factors. 

In March 2019 - more than a year after we randomized Medicaid 
beneficiaries in Kentucky - CMS issued a document recommending that 

evaluations “be rigorous, incorporate baseline and comparison group 
assessments, as well as statistical significance testing.” [26] The 
guidelines call for thoughtful evaluation plans that clearly detail how 
the proposed design will ensure hypotheses about waiver performance 
can be tested. The prescribed structure for evaluation plans broadly 
mimics the typical format of an RCT protocol, requiring specification of 
the main hypotheses of interest, study design, target population and 
control group, primary and secondary outcomes including time points 
at which they will be tested, data sources, and analytic strategy. The 
guidance recommends a discussion of study limitations and how the 
chosen design will minimize them. Following the section on limitations, 
CMS requires that states justify any analysis plan that does not include a 
comparison group or baseline data analysis. The implication is that less- 
rigorous, non-randomized study designs for new, untested program 
modifications should be the exception, not the rule. By encouraging the 
use of randomization when possible and emphasizing research design 
best practices, CMS is inviting high quality waiver evaluations that will 
help policymakers design evidence-based modifications to Medicaid 
programs in the future. The study design presented in this paper can be 
used by other researchers as an example of how to meet these new CMS 
requirements. 

4.1. Lessons for policymakers and researchers 

During the 12-month planning phase prior to July 2018, our team 
participated in biweekly calls with state health officials to finalize the 
design of the waiver evaluation and work out the logistical details of 
implementation. In addition to biweekly calls, we also traveled as a 
team to Frankfurt, Kentucky to meet with policymakers in person in 
September 2017, January 2018, and May 2018. Early on, our team 
invested time building an understanding of the context and motivation 
for Kentucky HEALTH, which included the twin challenges of poor 
health and labor market outcomes among Medicaid beneficiaries and a 
devastating opioid epidemic. We also spent time in the initial months 
solidifying our knowledge of various logistical aspects that would shape 
our approach to the evaluation such as the algorithm that would be 
used to classify beneficiaries as medically frail and the structure and 
location of different databases containing individual-level beneficiary 
information and claims. After learning about the goals and logistics of 
Kentucky HEALTH, we identified policymakers' main hypotheses about 
the effects of the waiver and began to suggest possible study designs 
that would enable us to test those hypotheses. Throughout these early 
discussions, we conveyed the benefits of a randomized, controlled ex-
periment, emphasizing that it would provide higher-quality evidence 
about the success or failure of the waiver than a set of observational 
study designs tailored to the various outcomes and hypotheses. This 
was particularly important since many other states in the region were 
engaged in significant concurrent policy interventions, making it likely 
that ‘difference in differences’ type analyses would be confounded by 
these concomitant interventions. Importantly, our team benefitted from 
working with a group of scientifically-minded policymakers in 
Kentucky who understood the value and rigor that randomization 
would bring to the evaluation. As a result, state health officials en-
thusiastically supported our recommendation to do an RCT. 

We also obtained buy-in from the state for other design re-
commendations by iterating frequently with policymakers and invol-
ving them in all steps of the decision-making process. As one example, 
we presented several options for the timing and frequency of follow-up 
bio-measure collection that would require different levels of invest-
ment, allowing the state to choose the option that best balanced their 
scientific and budgetary priorities. Flexibility to work within some of 
the state's logistical and budgetary constraints helped build rapport 
between our respective teams, facilitating trust and progress. For in-
stance, though 1:1 randomization is common in clinical trials, policy-
makers in Kentucky wanted as many individuals as possible to be in the 
intervention group and requested a 9:1 allocation ratio between 
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intervention and control [5]. With only 10% of the Medicaid population 
assigned to the control group, our survey sampling partner NORC 
alerted our team that they would not be able to achieve equal group 
sizes for the KHES when accounting for projected response rates. Given 
the state's preference for the 9:1 allocation, we modified our plan for 
the KHES data collection to survey beneficiaries using a 60/40% 
breakdown of intervention/control participants. 

Altogether, our experiences point to several lessons for researchers 
and policymakers seeking to evaluate Medicaid demonstration waivers 
using RCTs: 

1. Start early with pre-implementation collaboration between re-
searchers and state officials: we utilized a lead time of twelve 
months to settle on design features with the Commonwealth and 
plan data collection with NORC. 

2. Find well-placed leaders within state government who are suppor-
tive of scientific approaches to policy evaluation.  

3. Align study design with programmatic goals. For example, while 
researchers might desire a 50/50 randomization, policy priorities 
might dictate a higher proportion be part of the intervention group. 

4. Collect data on Medicaid beneficiaries even after they exit the pro-
gram.  

5. Consider survey response rate and power: states with smaller 
Medicaid populations may need to assign more than 10% of the 
beneficiary population to the control arm, or risk inadequate power 
to compare study arms.  

6. Account for delays: delayed implementation may have important 
effects on study design and may necessitate additional methods to 
keep the original cohort engaged, such as postcard mailings or ad-
ditional follow-up phone calls. 

5. Conclusions 

Randomized evaluations of Medicaid waiver programs – and other 
state policies – are more possible to implement than policymakers and 
researchers may realize. In conjunction with the Commonwealth of 
Kentucky, we designed an RCT that randomized a cross-sectional cohort 
of all enrolled Medicaid members in the Commonwealth of Kentucky in 
February 2018 to continue to receive traditional Medicaid or to receive 
benefits according to Kentucky HEALTH, a Section 1115 Medicaid 
waiver demonstration. As part of our research design, we designed a 
survey to obtain longitudinal data from a subset of the randomized 
individuals over five years of follow up, as well as qualitative interviews 
with beneficiaries and providers. Longitudinal follow-up of a re-
presentative, randomized sample allows for comparison of long-term 
health and labor outcomes between individuals assigned to the waiver 
and those assigned to receive traditional Medicaid benefits. Results 
from RCTs would provide actionable information to CMS and other 
states designing Section 1115 Medicaid waivers to promote the health 
and well-being of the citizens who interact with the Medicaid system. 

Our experiences underscore that it is possible for other researchers 
and state agencies seeking to evaluate Medicaid demonstration waivers 
and other demonstration policies to work together to implement high 
quality randomized trials – even for controversial policies. 
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