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Abstract

IMPORTANCE People with disabilities experience pervasive health disparities driven by adverse
social determinants of health, such as unemployment. Section 14(c) of the 1938 Fair Labor Standards
Act has been a controversial policy that allows people with disabilities to be paid below the prevailing
minimum wage, but its impact on employment remains unknown despite ongoing national debates
about its repeal.

OBJECTIVE To estimate whether state-level repeal of Section 14(c) was associated with
employment-related outcomes for people with cognitive disability.

DESIGN, SETTING, AND PARTICIPANTS This quasi-experimental, synthetic difference-in-
differences study used individual-level data from the 2010-2019 American Community Surveys.
Outcomes before and after subminimum wage law repeal in 2 states (New Hampshire and Maryland)
that repealed Section 14(c) were compared with a synthetic group of control states that did not
implement repeal. Individuals aged 18 to 45 years who reported having a cognitive disability were
included. Data were analyzed from May 2023 to May 2024.

EXPOSURE Repeal of Section 14(c) in New Hampshire (2015) and Maryland (2016).

MAIN OUTCOMES AND MEASURES Primary outcomes were labor force participation and
employment rates. Secondary outcomes were annual wages, annual hours worked, hourly wages,
and proportion earning above state minimum wage among employed individuals.

RESULTS The sample included 450 838 individuals. Of these, 253 157 (55.7%) were male, and the
mean (SD) age was 31.3 (8.4) years. In state-specific analyses, New Hampshire’s labor force
participation and employment had a statistically significant increase by 5.2 percentage points
(β = 0.05; 95% CI, 0-0.10; P = .04) and 7 percentage points (β = 0.07; 95% CI, 0.01-0.13; P = .03),
respectively, following Section 14(c) repeal. Labor force participation and employment both
increased in Maryland, although estimates were not statistically significant. Pooling both states,
Section 14(c) repeal was associated with a statistically significant 4.7–percentage point (β = 0.05;
95% CI, 0.01-0.08; P = .01) increase in labor force participation and a nonsignificant 4.3–percentage
point (β = 0.04; 95% CI, 0-0.09; P = .07) increase in employment.

CONCLUSIONS AND RELEVANCE In this study, repeal of Section 14(c), a policy allowing
subminimum wages for people with disabilities, led to increases in labor force participation, though
with heterogeneity at the state level. These findings suggest the importance of state-level factors
in shaping program effects, especially as national-level Section 14(c) repeal is being debated.

JAMA Health Forum. 2024;5(11):e244034. doi:10.1001/jamahealthforum.2024.4034

Key Points
Question Does repeal of an 85-year-old

law—Section 14(c) of the Fair Labor

Standards Act—that allows for people

with cognitive disabilities to be paid

subminimum wages affect social

determinants of health in this

marginalized population?

Findings In this difference-in-

differences study including 450 838

individuals from 2 states (New

Hampshire and Maryland) that repealed

Section 14(c), repeal was associated

with a statistically significant increase

in employment-related outcomes for

people with cognitive disabilities in

New Hampshire but not Maryland.

Meaning In this study, repeal of Section

14(c) led to improved employment-

related outcomes in people with

cognitive disabilities, although effects

varied by state.
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Introduction

People with disabilities face significant barriers to accessing quality health care and experience poor
health outcomes. Compared with people without disabilities, people with disabilities are less likely
to receive preventive services,1-3 have higher rates of chronic health conditions,3 and have overall
poorer self-reported health3,4 and mental health.4,5 People with disabilities are more likely to be
unemployed,6 poor,7 and food insecure.8 These socioeconomic factors are critical drivers of health
among people with disabilities: in a 2018 study,9 32% of mental health disparities among
working-age people with disabilities were explained by employment and financial hardship and were
found to be more impactful than health behaviors. Other studies have linked unemployment and
lower levels of education with greater psychological distress.10,11 These and other findings suggest
that policies that target socioeconomic outcomes among people with disabilities may be important
levers to improving health in this population.12

Policies that affect employment among people with disabilities may be particularly important
given the importance of work for social integration and financial stability. However, barriers to
employment and economic mobility for people with disabilities are pervasive. In addition to lack of
supports and accommodations, discriminatory attitudes about productivity limit economic
opportunities among people with disabilities.13,14 These attitudes have informed policymaking, as in
the case of Section 14(c) of the Fair Labor Standard Act of 1938, which allows employers (who hold
certificates issued by the US Department of Labor) to pay people with disabilities below the federal
minimum wage. Workers employed in Section 14(c) jobs generally have intellectual and
developmental disabilities (IDDs) and work in facility-based programs with controlled work
environments. Work in these sheltered workshops, which ideally allow people with disabilities to
acquire skills and services that would move them into more general work settings, typically involve
repetitive activities, such as folding cardboard boxes, packaging products, and sorting recycling
materials.

Section 14(c) is controversial. Proponents argue that repealing Section 14(c) would
disincentivize employers from hiring people with disabilities, thereby decreasing their economic
opportunities.15 Opponents of Section 14(c) cite potentially discriminatory and segregatory practices
and lack of worker protections16 and argue that, with more investment in training, people with
disabilities can be placed in integrated employment with equal wages. In this context, several states
have repealed Section 14(c) in recent years, and the policy was recently scrutinized in a Government
Accountability Office report finding significant federal labor law violations and $15 million in unpaid
back wages by Section 14(c) employers.17 Further, a federal bill was introduced in Congress in 2021 to
phase out all Section 14(c) jobs nationwide.18 Despite the long history of Section 14(c) legislation and
contemporary debates about its continued appropriateness, little is known about the effects of
repealing Section 14(c)—or the effects of policies targeting employment among people with
disabilities more generally—on economic outcomes among people with disabilities. We assess the
effects of state-level Section 14(c) repeals on key social determinants of health—labor force
participation, employment, and earnings—using a quasi-experimental research design.

Methods

Data Sources and Study Population
We used survey data from the Integrated Public Use Microdata Series (IPUMS) US Census Bureau’s
American Community Survey (ACS).19 The ACS is an annual, cross-sectional survey of 1% of US
households, collecting information on social, economic, housing, and demographic characteristics.
Race and ethnicity data were self-reported by participants in the ACS using a combination of
checkboxes and write-in responses. We examined the period of 2010 to 2019, which begins after the
Great Recession and before the COVID-19 pandemic, the latter of which introduced data collection
challenges in the ACS and resulted in historic breaks in labor market outcomes among people with
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disabilities.20 Institutional review board review was not required given use of public deidentified
data. This study followed the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guideline for cross-sectional studies.

We focused on individuals with IDD, who comprise most workers (90%) in Section 14(c) jobs.17

However, no large-scale data source has consistently identified people with IDD at the state level.
To distinguish this population in our study, we focused on adults aged 18 to 45 years answering yes to
the ACS question, “Because of a physical, mental, or emotional problem, do you have serious
difficulty remembering, concentrating, or making decisions?” We chose this age range for 2 reasons.
First, cognitive disabilities beyond the age of 45 years are more likely to include acquired and
age-related causes, like stroke and dementia, which are less relevant to Section 14(c). Second,
analysis of the National Health Interview Survey demonstrated that nearly 70% of individuals aged
18 to 45 years answering yes to the census-based measure of cognitive disability were reported to
have intellectual disabilities, a proportion higher than for other age groups (eMethods in
Supplement 1); this method of identifying the population of interest when direct markers are not
available follows other work.21

Outcomes
Our primary outcomes were labor force participation and employment. Labor force participation is a
binary measure denoting whether the individual was working or actively looking for work in the 4
weeks prior to survey. Employment is a binary variable denoting whether the individual was
employed at the time of survey. We also examined annual earned wages, total hours worked annually,
and hourly wages—all calculated among employed workers reporting annual wages more than zero
dollars—as secondary outcomes. Total hours worked was calculated by multiplying hours worked per
week and weeks worked in the year. Annual earned wages were respondents’ total pretax wage,
salary, commission, cash bonus, tip, and other income received as an employee for the previous
12 months. Hourly wages were calculated by dividing annual wages and total hours worked. All wages
were adjusted for inflation (2019 US dollars).

Exposure
We considered those living in 2 states that independently repealed Section 14(c) during our study
period, New Hampshire (in 2015) and Maryland (in 2016), as exposed.

New Hampshire passed its bill prohibiting employers from employing individuals with
disabilities at an hourly rate lower than the federal minimum wage, except for practical experience or
training programs and family businesses.22 Maryland passed its bill with stipulations that, as of
October 1, 2016, no work center should pay employees with disabilities a subminimum wage unless
it was authorized to do so before this date. Indicating a phase-out process over 4 years, the bill stated
that as of October 1, 2020, no centers should pay a subminimum wage under any circumstances.23

Although other states eliminated Section 14(c) in recent years (Alaska in 2018, Oregon in 2019,
and Washington, Colorado, California, and Delaware in 2021), we did not include these repeals in our
analyses because of their temporal proximity to the COVID-19 pandemic24 and the limited availability
of posttreatment years of data. We also excluded Vermont, which eliminated Section 14(c) in 2002,
and Alaska and Oregon, which eliminated Section 14(c) in 2018 and 2019, respectively, from the
sample as they would not be pure controls.

Statistical Analysis
We used synthetic difference-in-differences (DID)25 to compare changes in primary outcomes before
and after Section 14(c) repeal in states that repealed the policy vs the same changes in states that did
not. Synthetic DID combines the advantages of DID and synthetic control methods. The DID
component of synthetic DID allows the preintervention period to have different outcome levels
between the treatment and the control units. The synthetic control component of synthetic DID
reweights all control units in the preintervention period to create a single matched synthetic unit that
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imposes parallel trends by construction, addressing a key assumption of DID required to support
causal inference. Synthetic DID differs from traditional DID in that the control group is generated
using unit-specific and time-specific weights that are calculated to generate comparisons that follow
the same trends in outcomes (not necessarily levels) in the preperiod. The unit weights impose
parallel trends and time weights improve precision by reducing outsize effects of time periods that
are highly different relative to posttreatment periods. Synthetic DID differs from traditional synthetic
control methods in its use of unit-fixed effects and time-specific weights. Unit-fixed effects (in this
case, state-fixed effects) improve robustness by adjusting for unobserved state-specific
characteristics of control states. Additionally, synthetic DID does not impose equal levels of
outcomes in the preperiod as synthetic control does. The synthetic DID estimator has been used in
other policy evaluation studies,26 and simulations suggest efficiency that weakly dominates DID or
synthetic controls alone.25

To facilitate computation, we collapsed our individual-level ACS data to the state-year level,
using ACS sampling weights to compute averages. We conducted state-specific analyses considering
each treated state as an individual unit, where the other treated state was excluded from the control
group. We also conducted analyses pooling both states using a staggered adoption design for
synthetic DID.25 For inference, we used permutation testing to calculate SEs, a conservative
procedure which is appropriate given the small number of treated units.

Sensitivity Analysis
First, we used falsification tests to verify whether other policy changes that occurred during Section
14(c) may confound our estimates. We compared primary outcomes among people with no cognitive
disability between treated states and synthetic controls. We also compared outcomes among people
with noncognitive disabilities between treated states and synthetic controls. We expected null
findings in both falsification checks, as Section 14(c) does not explicitly cover these groups of workers
and the workforce with IDD is small enough that we would not expect their entry into the labor
market to displace other workers. Second, we also repeated state-specific and pooled analyses for all
outcomes using a standard synthetic control design.

In analyses of annual and hourly wages and proportion above state minimum wage, we included
the year-specific state minimum wage as a time-varying covariate in the synthetic DID estimation.
Exact tests were used to calculate P values. All hypotheses were 2-tailed, with P < .05 considered
statistically significant. Stata/MP version 18.0 (StataCorp) was used for analyses. Data were analyzed
from May 2023 to May 2024.

Results

Sample Characteristics
The sample included 450 838 people with cognitive disabilities aged 18 to 45 years in 47 states and
the District of Columbia between 2010 and 2019 (weighted, 3.9% of all those aged 18 to 45 years in
the sample states). Of these, 253 157 (55.7%) were male, and the mean (SD) age was 31.3 (8.4) years.
Table 1 provides characteristics of the population with and without cognitive disability in the
common pretreatment period of 2010 to 2014 across the 2 treated states (New Hampshire and
Maryland) and the control states. A higher proportion of people with cognitive disability in the
treated states vs the control states were in the labor force (adjusted percentage, 43.8% [95% CI,
43.5-44.2] in New Hampshire, 43.1% [95% CI, 42.9-43.3] in Maryland, and 38.2% [95% CI,
38.2-38.2] in control states) and employed (adjusted percentage, 31.6% [95% CI, 31.3-31.9] in New
Hampshire, 31.1% [95% CI, 30.9-31.2] in Maryland, and 26.9% [95% CI, 26.9-26.9] in control states).
Compared with people with no cognitive disability, a higher proportion of those with cognitive
disabilities were not in the labor force and were unemployed in both the treated and control states.
People with cognitive disabilities worked fewer hours and had lower annual and hourly wages.
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A lower proportion of people with cognitive disabilities completed any college education and
received insurance other than Medicaid or Medicare.

Synthetic DID Estimates
In analyses focusing on New Hampshire relative to its synthetic control group (Table 2), both labor
force participation and employment rates increased significantly by 5.2 percentage points (β = 0.05;
95% CI, 0-0.10; P = .04) (Figure 1A) and 7 percentage points (β = 0.07; 95% CI, 0.01-0.13; P = .03)
(Figure 1B), respectively, following repeal. Unit (state) and time weights computed to generate
synthetic DID control groups are presented in eTables 1 to 4 and eFigures 3 to 6 in Supplement 1. The
estimates for labor force participation and employment represent a weighted 11.9% (4856 workers)
and 21.9% (6434 workers) increase, respectively, relative to their prerepeal means. There were no
significant changes in total hours worked, annual and hourly wages, or proportion earning above the

Table 1. Baseline Characteristics of People Aged 18 to 45 Years With and Without Cognitive Disabilities Included in the Estimation Sample, 2010 to 2014a

Characteristic

No. (%)

New Hampshire Maryland
All other states (except Vermont, Maryland,
New Hampshire, Alaska, and Oregon)b

No cognitive
disability

Cognitive
disability

No cognitive
disability

Cognitive
disability

No cognitive
disability

Cognitive
disability

Total, No. 20 188 880 96 900 3448 4 862 029 210 418

Age, mean (SD), y 31.6 (8.5) 30.6 (8.5) 31.5 (8.2) 30.8 (8.4) 31.2 (8.2) 31.3 (8.4)

Sex

Female 10 273 (50.3) 394 (42.7) 49 676 (50.9) 1476 (42.7) 2 440 766 (49.9) 92 427 (44.5)

Male 9915 (49.7) 486 (57.3) 47 224 (49.1) 1972 (57.3) 2 421 263 (50.1) 117 991 (55.5)

Race and ethnicityc

American Indian or Alaska
Native

43 (0.2) 3 (0.1) 268 (0.3) 20 (0.5) 53 695 (0.8) 3585 (1.4)

Asian 651 (3.4) 8 (0.9) 6993 (7.0) 91 (3.0) 305 808 (6.3) 4717 (2.2)

Black 251 (1.4) 15 (2.1) 25 479 (30.5) 1237 (37.7) 537 335 (12.9) 34 851 (17.4)

Hispanicd 551 (3.7) 30 (4.2) 8759 (11.4) 150 (4.6) 839 428 (20.1) 27 628 (14.4)

White 18 334 (89.5) 792 (88.9) 53 085 (48.5) 1817 (50.3) 3 020 957 (57.6) 132 215 (61.1)

Other racee 358 (1.8) 32 (3.6) 2316 (2.3) 133 (3.9) 104 806 (2.1) 7422 (3.6)

Insurance

Medicaid 1131 (5.8) 429 (47.4) 9491 (10.4) 1853 (54.9) 526 740 (10.9) 108 660 (50.9)

Medicare 198 (1.1) 199 (22.2) 800 (0.9) 475 (14.6) 45 787 (0.9) 37 037 (17.2)

No insurance 3204 (17.5) 151 (19.3) 14 289 (17.3) 500 (13.4) 1 068 664 (24.2) 44 440 (20.9)

Any college education 12 277 (59.4) 237 (27.2) 59 735 (59.3) 909 (26.7) 2 703 619 (55.1) 52 151 (25.8)

In labor forcef 16 615 (83.8) 367 (43.8) 79 245 (83.2) 1384 (43.1) 3 809 818 (79.7) 74 816 (38.2)

Employedg 15 549 (78.0) 267 (31.6) 72 692 (75.7) 992 (31.1) 3 441 603 (71.8) 53 063 (26.9)

Annual wages, mean (SD), $h 18 906.3 (20 716.9) 8600.3 (8775.1) 21 475.3 (21 819.8) 10 798.6 (11 907.3) 17 892.8 (20 702.5) 9632.2 (12 905.5)

Annual hours worked,
mean (SD)i

1840.3 (729.6) 1388.6 (787.8) 1877.5 (704.2) 1427.8 (791.9) 1851.6 (732.1) 1439.3 (866.9)

Hourly wages, mean (SD), $i,j 9.9 (14.0) 5.9 (4.3) 11.1 (12.5) 6.9 (6.2) 9.4 (20.1) 7.1 (60.4)

a The period of 2010 to 2014 was chosen as this was the common period for all listed
states prior to any Section 14(c) repeal.

b Vermont was excluded as it eliminated Section 14(c) in 2002. Alaska and Oregon were
excluded as they eliminated Section 14(c) in 2018 and 2019, respectively, and would
not be pure controls.

c Race and ethnicity were self-reported in the American Community Survey.
d Includes the following categories: Cuban, Mexican, Puerto Rican, Costa Rican,

Guatemalan, Honduran, Nicaraguan, Panamanian, Salvadoran, Argentinian, Bolivian,
Chilean, Colombian, Ecuadorian, Paraguayan, Peruvian, Uruguayan, Venezuelan,
Spaniard, Dominican, and other Hispanic ethnicities not included in above categories.

e The other race category includes all other races that are multiracial and not elsewhere
classified.

f Labor force participation denotes if an individual was working or actively looking for
work in the 4 weeks prior to survey.

g Employment denotes whether the individual was employed at the time of survey.
h All dollar values were adjusted to 2019 US dollars.
i Total hours worked was calculated by multiplying hours worked per week and weeks

worked in the year.
j Hourly earned income was calculated by dividing annual earned income by total hours

worked in the year.
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state minimum wage in the treated population in New Hampshire following Section 14(c) repeal
among those employed (eFigure 1 in Supplement 1).

In analyses focusing on Maryland (Table 2), there were smaller and nonsignificant changes in
labor force participation and employment following the repeal of Section 14(c) in 2016 relative to its
synthetic control group (Figure 2). Similarly, there were no significant changes in secondary
outcomes following Section 14(c) repeal for employed individuals (eFigure 2 in Supplement 1).

In pooled analysis including both treated states (Table 2), following repeal, there was a
statistically significant 4.7–percentage point (β = 0.05; 95% CI, 0.01-0.08; P = .01) increase in labor
force participation among people with cognitive disabilities in the 2 states repealing Section 14(c)
compared with its synthetic control. This is equivalent to a weighted 10.7% (24 575 workers) increase
in labor force participation relative to the mean among both states before the repeal. Employment
rates increased following Section 14(c) repeal by 4.3 percentage points (β = 0.04; 95% CI, 0-0.09;
P = .07). There were no statistically significant changes in the secondary outcomes following repeal
among employed individuals.

Table 2. Synthetic Difference-in-Differences Estimates for New Hampshire and Maryland Following Section 14(c) Repeal Compared With Synthetic Control

Outcome

New Hampshire Maryland Pooled estimates

β (95% CI) P value β (95% CI) P value β (95% CI) P value
Primary outcomes

Labor force participationa 0.05 (0 to 0.10) .04 0.04 (−0.02 to 0.10) .20 0.05 (0.01 to 0.08) .01

Employmentb 0.07 (0.01 to 0.13) .03 0.01 (−0.06 to 0.09) .75 0.04 (0 to 0.09) .07

Secondary outcomes

Annual wages (logged)c −0.04 (−0.30 to 0.22) .76 −0.07 (−0.30 to 0.15) .52 −0.06 (−0.22 to 0.11) .50

Annual hours workedd −48.12 (−189.10 to 92.86) .50 −14.49 (−138.29 to 109.31) .82 −33.17 (−118.91 to 52.56) .45

Hourly wages (logged)e 0.04 (−0.14 to 0.22) .65 0 (−0.14 to 0.14) .95 0.02 (−0.10 to 0.14) .73

Proportion earning above
state minimum wage, %

9.26 (−1.45 to 19.98) .09 −2.02 (−11.53 to 7.50) .68 4.25 (−2.21 to 10.71) .20

a Labor force participation denotes if an individual was working or actively looking
for work in the 4 weeks prior to survey.

b Employment denotes whether the individual was employed at the time of survey.
c All dollar values were adjusted to 2019 US dollars.

d Total hours worked was calculated by multiplying hours worked per week and weeks
worked in the year.

e Hourly earned income was calculated by dividing annual earned income by total hours
worked in the year.

Figure 1. Primary Outcomes for New Hampshire
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Trends in labor force participation and employment rates in New Hampshire following
repeal of Section 14(c) of the Fair Labor Standards Act in 2015 compared with synthetic
control. The synthetic difference-in-differences estimator constructs a weighted average

of all other states that did not repeal Section 14(c) and imposes a parallel trend in the
period prior to the repeal so that the treated unit and synthetic control are similar to each
other. The vertical line indicates when Section 14(c) was repealed.
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Sensitivity Analyses
We found no differences in labor force participation or employment rates among people without
cognitive disability in comparisons of both New Hampshire vs synthetic control and Maryland vs
synthetic control (eTable 5 in Supplement 1). Similarly, there were no differences in labor force
participation or employment rates among people with noncognitive disabilities in comparisons of
both New Hampshire vs synthetic control and Maryland vs synthetic control. Estimates using
standard synthetic control methods yielded substantively similar results (eTable 6 and eFigures 7
to 10 in Supplement 1).

Discussion

In this quasi-experimental study evaluating the population-level effects of the repeal of Section 14(c),
an 86-year-old legislation that allows employers to pay workers with disabilities lower than the
federal minimum wage, on key social determinants of health, we found overall heterogenous effects
on people with cognitive disabilities, with New Hampshire having statistically significant increases
in both primary outcomes (labor force participation and employment) following repeal and Maryland
with smaller but nonsignificant increases in labor force participation and employment. Pooled
analyses combining both states showed a significant increase in labor force participation and similarly
large but nonsignificant increase in employment rates among persons with cognitive disabilities
following Section 14(c) repeal. Falsification tests examining effects among people with no cognitive
disabilities and people with noncognitive disabilities yielded smaller, nonsignificant estimates,
suggesting that our findings are likely not explained by any other state-specific employment policy.
To our knowledge, this study is the first to assess the effects of repealing Section 14(c).

The results have several policy implications. First, the significant increase in overall labor force
participation may reflect the inclusive nature of repealing Section 14(c), as it brings people with
cognitive disabilities previously not connected with employment resources and training into the
labor force (with a potential lag in subsequent active employment). Second, among the findings with
no statistical significance, the 95% CIs of employment rate in pooled analyses (β = 0.04; 95% CI,
0-0.09) and Maryland’s labor force participation rate (β = 0.04; 95% CI, −0.02 to 0.10) seem to rule
out any large negative effects of Section 14(c) repeal in these contexts. This is relevant, as negative

Figure 2. Primary Outcomes for Maryland
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Trends in labor force participation and employment rates in Maryland following repeal
of Section 14(c) of the Fair Labor Standards Act in 2016 compared with synthetic control.
The synthetic difference-in-differences estimator constructs a weighted average of all

other states that did not repeal Section 14(c) and imposes a parallel trend in the period
prior to the repeal so that the treated unit and synthetic control are similar to each other.
The vertical line indicates when Section 14(c) was repealed.
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effects are a concern often cited by proponents of Section 14(c).15 However, detrimental effects on
subpopulations with IDD cannot be ruled out.

Third, the differential increases in labor market outcomes in New Hampshire compared with
Maryland underscore the role of state-specific factors. One potential explanation is that New
Hampshire provided significantly higher per-capita funding for integrated employment training
specifically for people with IDD compared with Maryland in the years surrounding the repeal
(eFigure 11 in Supplement 1), given prior work showing that better integrated employment funding
improved labor market outcomes for individuals with IDD.27 However, there may be other potential
drivers of differential program effects, including the types of industries employing workers with IDD,
availability of other employment support and welfare programs, caregiving policies, and social
norms. Our findings demonstrate the importance of identifying these factors for future research and
policymaking.

Fourth, we note that New Hampshire did not have any Section 14(c) workers in 2015 at the time
of repeal28 but still saw an increase in both labor force participation and employment rate. This
suggests that policy effects may operate through other mechanisms besides raising the minimum
wage—though the effect of raising the minimum wage itself can invite new workers into the labor
force.29 For example, in addition to increased integrated employment funding increasing IDD
agencies’ capacity to provide employment training, there is growing evidence that policies may have
effects beyond their designed or material effects via signaling and affective pathways, especially for
charged policy issues.30 In this case, media coverage and debates around Section 14(c) repeal might
encourage or signal to families and individuals with IDD previously out of the labor force to apply for
employment training. Exploration of these factors is outside this study’s scope and should be
pursued in future work. Another potential explanation for the differences in employment outcomes
between New Hampshire and Maryland is that Maryland’s bill specified a gradual phase-out plan for
subminimum wage jobs over 4 years rather than an immediate elimination of all jobs. As a result,
Maryland still had 1513 Section 14(c) workers as of April 2019.28 It is possible that because of this
gradual phase-out, effects of the repeal, if any, would be more obvious after 2020. Finally, the lack of
significant changes in the secondary outcomes likely reflect heterogeneity in either specific
occupation types or other multilayered factors affecting wages that could arise from employment
(eg, taxes, health insurance, transportation costs)—something that is outside the scope of this study.

Limitations
Our study has limitations, all of which motivate future work. First, given data constraints, we cannot
estimate the individual-level effects of Section 14(c) repeals. Although our findings suggest no
obvious adverse population-level economic effects on people with cognitive disabilities, individual
Section 14(c) workers, especially those with severe IDD, may become unemployed following
employers’ inability to pay subminimum wages. Individual-level data on people transitioning out of
Section 14(c) jobs should be collected. Second, our data cannot allow us to definitively identify
intellectual and psychiatric disabilities, the groups that constitute almost all Section 14(c) workers
and are known to be undercounted in most surveys.31,32 However, we could identify the population
on which Section 14(c) is most likely to impact—an approach that has been previously used in policy
evaluations where data availability has been an issue.21 Additionally, as shown previously, it is
possible that the ACS disability question, based on its binary responses, and potentially question
phrasing likely selects for relatively higher levels of intellectual disability compared with the National
Health Interview Survey, which uses a 4-point Likert scale.33 Third, we only are able to evaluate
treatment effects in 2 states, and examining policy effects in other states repealing Section 14(c) will
be important for future work. Fourth, although synthetic DID methodology requires only 2
pretreatment time periods to estimate the synthetic control, our dataset had a relatively short
pretreatment panel of 5 years. Finally, while we examine a key set of social determinants of health,
data constraints render us unable to measure policy impacts on health directly. We hope our research

JAMA Health Forum | Original Investigation Repeal of Subminimum Wages and Social Determinants of Health Among People With Disabilities

JAMA Health Forum. 2024;5(11):e244034. doi:10.1001/jamahealthforum.2024.4034 (Reprinted) November 15, 2024 8/11

Downloaded from jamanetwork.com by guest on 05/20/2026

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamahealthforum.2024.4034&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.4034


stimulates further work examining whether equity in minimum wages among people with disabilities
translates to health equity.

Conclusions

Repeal of Section 14(c), an 85-year-old policy allowing subminimum wages for people with
disabilities, had an overall increase in labor force participation, although with heterogeneity at the
state level. These findings suggest the importance of state-level factors in shaping program effects,
especially as national-level Section 14(c) repeal is being debated.

ARTICLE INFORMATION
Accepted for Publication: September 26, 2024.

Published: November 15, 2024. doi:10.1001/jamahealthforum.2024.4034

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2024 Kakara M
et al. JAMA Health Forum.

Corresponding Author: Atheendar S. Venkataramani, MD, PhD, Department of Medical Ethics and Health Policy,
Perelman School of Medicine, University of Pennsylvania, 423 Guardian Dr, Blockley Hall, Philadelphia, PA 19104
(atheenv@pennmedicine.upenn.edu).

Author Affiliations: Department of Neurology, New York University Grossman School of Medicine, New York
(Kakara); Leonard Davis Institute of Health Economics, University of Pennsylvania, Philadelphia
(Bair, Venkataramani); Department of Medical Ethics and Health Policy, Perelman School of Medicine,
University of Pennsylvania, Philadelphia (Bair, Venkataramani).

Author Contributions: Drs Kakara and Venkataramani had full access to all of the data in the study and take
responsibility for the integrity of the data and the accuracy of the data analysis.

Concept and design: All authors.

Acquisition, analysis, or interpretation of data: Kakara, Bair.

Drafting of the manuscript: Kakara.

Critical review of the manuscript for important intellectual content: All authors.

Statistical analysis: All authors.

Administrative, technical, or material support: Venkataramani.

Supervision: Venkataramani.

Conflict of Interest Disclosures: Dr Kakara was supported by a postdoctoral training grant from the Agency for
Healthcare Research and Quality (T32-HS026116-06) during the conduct of the study. Dr Venkataramani reported
grants from the National Institutes of Health, WorkRise, Independence Blue Cross, Washington Center for
Equitable Growth, and Robert Wood Johnson Foundation and personal fees from Waymark outside the submitted
work. No other disclosures were reported.

Data Sharing Statement: See Supplement 2.

REFERENCES
1. Diab ME, Johnston MV. Relationships between level of disability and receipt of preventive health services. Arch
Phys Med Rehabil. 2004;85(5):749-757. doi:10.1016/j.apmr.2003.06.028

2. Iezzoni LI, McCarthy EP, Davis RB, Siebens H. Mobility impairments and use of screening and preventive
services. Am J Public Health. 2000;90(6):955-961. doi:10.2105/AJPH.90.6.955

3. Reichard A, Stolzle H, Fox MH. Health disparities among adults with physical disabilities or cognitive limitations
compared to individuals with no disabilities in the United States. Disabil Health J. 2011;4(2):59-67.
doi:10.1016/j.dhjo.2010.05.003

4. Drum CE, Horner-Johnson W, Krahn GL. Self-rated health and healthy days: examining the “disability paradox”.
Disabil Health J. 2008;1(2):71-78. doi:10.1016/j.dhjo.2008.01.002

5. Kavanagh AM, Aitken Z, Krnjacki L, LaMontagne AD, Bentley R, Milner A. Mental health following acquisition of
disability in adulthood—the impact of wealth. PLoS One. 2015;10(10):e0139708.
doi:10.1371/journal.pone.0139708

JAMA Health Forum | Original Investigation Repeal of Subminimum Wages and Social Determinants of Health Among People With Disabilities

JAMA Health Forum. 2024;5(11):e244034. doi:10.1001/jamahealthforum.2024.4034 (Reprinted) November 15, 2024 9/11

Downloaded from jamanetwork.com by guest on 05/20/2026

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamahealthforum.2024.4034&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.4034
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.4034
mailto:atheenv@pennmedicine.upenn.edu
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamahealthforum.2024.4034&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamahealthforum.2024.4034
https://dx.doi.org/10.1016/j.apmr.2003.06.028
https://dx.doi.org/10.2105/AJPH.90.6.955
https://dx.doi.org/10.1016/j.dhjo.2010.05.003
https://dx.doi.org/10.1016/j.dhjo.2008.01.002
https://dx.doi.org/10.1371/journal.pone.0139708


6. US Bureau of Labor Statistics. Persons with a disability: labor force characteristics summary—2023 A01 results.
Accessed June 12, 2024. https://www.bls.gov/news.release/disabl.nr0.htm

7. Stapleton DC, O’Day BL, Livermore GA, Imparato AJ. Dismantling the poverty trap: disability policy for the
twenty-first century. Milbank Q. 2006;84(4):701-732. doi:10.1111/j.1468-0009.2006.00465.x

8. Heflin CM, Altman CE, Rodriguez LL. Food insecurity and disability in the United States. Disabil Health J. 2019;
12(2):220-226. doi:10.1016/j.dhjo.2018.09.006

9. Aitken Z, Simpson JA, Gurrin L, Bentley R, Kavanagh AM. Do material, psychosocial and behavioural factors
mediate the relationship between disability acquisition and mental health? a sequential causal mediation analysis.
Int J Epidemiol. 2018;47(3):829-840. doi:10.1093/ije/dyx277

10. Kagan M, Itzick M, Tal-Katz P. Demographic, psychosocial, and health- and disability-related factors associated
with psychological distress among people with physical disabilities. Rehabil Psychol. 2018;63(3):392-399.
doi:10.1037/rep0000206

11. Emerson E, Kariuki M, Honey A, Llewellyn G. Becoming disabled: the association between disability onset in
younger adults and subsequent changes in productive engagement, social support, financial hardship and
subjective wellbeing. Disabil Health J. 2014;7(4):448-456. doi:10.1016/j.dhjo.2014.03.004

12. Aitken Z, Bishop GM, Disney G, Emerson E, Kavanagh AM. Disability-related inequalities in health and well-
being are mediated by barriers to participation faced by people with disability. a causal mediation analysis.
Soc Sci Med. 2022;315:115500. doi:10.1016/j.socscimed.2022.115500

13. Shier M, Graham JR, Jones ME. Barriers to employment as experienced by disabled people: a qualitative
analysis in Calgary and Regina, Canada. Disabil Soc. 2009;24(1):63-75. doi:10.1080/09687590802535485

14. McMahon BT, Rumrill PD Jr, Roessler R, et al. Hiring discrimination against people with disabilities under the
ADA: characteristics of employers. J Occup Rehabil. 2008;18(2):112-121. doi:10.1007/s10926-008-9134-3

15. National Council on Severe Autism. NCSA position statement on vocational options. Accessed April 15, 2024.
https://www.ncsautism.org/vocational-options

16. Hoffman LC. An Employment Opportunity or a Discrimination Dilemma? Sheltered Workshops and the
Employment of the Disabled; 2013:16.

17. US Government Accountability Office. Subminimum wage program: DOL could do more to ensure timely
oversight. Accessed April 15, 2024. https://www.gao.gov/products/gao-23-105116

18. Transformation to Competitive Integrated Employment Act, S 3238, 117th Cong (2021-2022). Accessed April
15, 2024. https://www.congress.gov/bill/117th-congress/senate-bill/3238

19. Ruggles S, Flood S, Sobek M, et al. Data from: IPUMS USA: version 14.0. IPUMS Center for Data Integration.
2023. doi:10.18128/D010.V14.0

20. Bloom N, Dahl GB, Rooth DO. Work from home and disability employment. Accessed September 17, 2024.
https://www.nber.org/papers/w32943

21. Carpenter CS, Eppink ST, Gonzales G, McKay T. Effects of access to legal same-sex marriage on marriage and
health. J Policy Anal Manage. 2021;40(2):376-411. doi:10.1002/pam.22286

22. LegiScan. New Hampshire Senate Bill 47. Accessed April 15, 2024. https://legiscan.com/NH/bill/SB47/2015

23. LEAD Center. HB 420/SB 417: Ken Capone Equal Employment Act (EEA). Accessed April 15, 2024. https://
leadcenter.org/state_policies/hb-420-sb-417-ken-capone-equal-employment-act-eea/

24. Ne’eman A, Maestas N. How has COVID-19 impacted disability employment? Disabil Health J. 2023;16(2):
101429. doi:10.1016/j.dhjo.2022.101429

25. Arkhangelsky D, Athey S, Hirshberg DA, Imbens GW, Wager S. Synthetic difference-in-differences. Am Econ
Rev. 2021;111(12):4088-4118. doi:10.1257/aer.20190159

26. Bhalotra S, Clarke D, Gomes JF, Venkataramani A. Maternal mortality and women’s political power. J Eur Econ
Assoc. 2023;21(5):2172-2208. doi:10.1093/jeea/jvad012

27. Nord D, Grossi T, Andresen J. Employment equity for people with IDD across the lifespan: the effects of state
funding. Intellect Dev Disabil. 2020;58(4):288-300. doi:10.1352/1934-9556-58.4.288

28. Workforce Innovation Technical Assistance Center. Resources. Accessed June 13, 2024. https://www.wintac.
org/topic-areas/implementation-of-requirements/resources

29. Flinn CJ. Minimum wage effects on labor market outcomes under search, matching, and endogenous contact
rates. Econometrica. 2006;74(4):1013-1062. doi:10.1111/j.1468-0262.2006.00693.x

30. Boen C, Bair E, Lee H, Venkataramani A. Heterogeneous and Racialized Impacts of State Incarceration Policies
on Birth Outcomes in the US. Accessed September 17, 2024. https://www.nber.org/papers/w31888

JAMA Health Forum | Original Investigation Repeal of Subminimum Wages and Social Determinants of Health Among People With Disabilities

JAMA Health Forum. 2024;5(11):e244034. doi:10.1001/jamahealthforum.2024.4034 (Reprinted) November 15, 2024 10/11

Downloaded from jamanetwork.com by guest on 05/20/2026

https://www.bls.gov/news.release/disabl.nr0.htm
https://dx.doi.org/10.1111/j.1468-0009.2006.00465.x
https://dx.doi.org/10.1016/j.dhjo.2018.09.006
https://dx.doi.org/10.1093/ije/dyx277
https://dx.doi.org/10.1037/rep0000206
https://dx.doi.org/10.1016/j.dhjo.2014.03.004
https://dx.doi.org/10.1016/j.socscimed.2022.115500
https://dx.doi.org/10.1080/09687590802535485
https://dx.doi.org/10.1007/s10926-008-9134-3
https://www.ncsautism.org/vocational-options
https://www.gao.gov/products/gao-23-105116
https://www.congress.gov/bill/117th-congress/senate-bill/3238
https://dx.doi.org/10.18128/D010.V14.0
https://www.nber.org/papers/w32943
https://dx.doi.org/10.1002/pam.22286
https://legiscan.com/NH/bill/SB47/2015
https://leadcenter.org/state_policies/hb-420-sb-417-ken-capone-equal-employment-act-eea/
https://leadcenter.org/state_policies/hb-420-sb-417-ken-capone-equal-employment-act-eea/
https://dx.doi.org/10.1016/j.dhjo.2022.101429
https://dx.doi.org/10.1257/aer.20190159
https://dx.doi.org/10.1093/jeea/jvad012
https://dx.doi.org/10.1352/1934-9556-58.4.288
https://www.wintac.org/topic-areas/implementation-of-requirements/resources
https://www.wintac.org/topic-areas/implementation-of-requirements/resources
https://dx.doi.org/10.1111/j.1468-0262.2006.00693.x
https://www.nber.org/papers/w31888


31. Ipsen C, Chambless C, Kurth N, McCormick S, Goe R, Hall J. Underrepresentation of adolescents with
respiratory, mental health, and developmental disabilities using American Community Survey (ACS) questions.
Disabil Health J. 2018;11(3):447-450. doi:10.1016/j.dhjo.2017.11.005

32. Hall JP, Kurth NK, Ipsen C, Myers A, Goddard K. Comparing measures of functional difficulty with self-
identified disability: implications for health policy. Health Aff (Millwood). 2022;41(10):1433-1441.
doi:10.1377/hlthaff.2022.00395

33. Lauer EA, Henly M, Coleman R. Comparing estimates of disability prevalence using federal and international
disability measures in national surveillance. Disabil Health J. 2019;12(2):195-202.
doi:10.1016/j.dhjo.2018.08.008

SUPPLEMENT 1.
eMethods.
eReferences.
eFigure 1. Secondary Outcomes for New Hampshire Using Synthetic Difference-in-Differences
eFigure 2. Secondary Outcomes for Maryland Using Synthetic Difference-in-Differences
eTable 1. Unit Weights for Synthetic Control in New Hampshire-Specific SDID Analyses
eFigure 3. Unit Weights for Synthetic Control in New Hampshire-Specific SDID Analyses: Primary Outcomes
(Graph)
eFigure 4. Unit Weights for Synthetic Control in New Hampshire-Specific SDID Analyses: Secondary Outcomes
(Graph)
eTable 2. Unit Weights for Synthetic Control in Maryland-Specific SDID Analyses
eFigure 5. Unit Weights for Synthetic Control in Maryland-Specific SDID Analyses: Primary Outcomes (Graph)
eFigure 6. Unit Weights for Synthetic Control in Maryland-Specific SDID Analyses: Secondary Outcomes (Graph)
eTable 3. Time Weights for Synthetic Control in New Hampshire-Specific SDID Analyses
eTable 4. Time Weights for Synthetic Control in Maryland-Specific SDID Analyses
eTable 5. Falsification Tests
eTable 6. Estimates for New Hampshire, Maryland and Pooled Analyses Using Standard Synthetic Control
Methodology
eFigure 7. Primary Outcomes for New Hampshire Using Standard Synthetic Control Methodology
eFigure 8. Secondary Outcomes for New Hampshire Using Standard Synthetic Control Methodology
eFigure 9. Primary Outcomes for Maryland Using Standard Synthetic Control Methodology
eFigure 10. Secondary Outcomes for Maryland Using Standard Synthetic Control Methodology
eFigure 11. Per-Capita State Funding for Competitive Integrated Employment for Individuals With Intellectual
Disabilities

SUPPLEMENT 2.
Data Sharing Statement

JAMA Health Forum | Original Investigation Repeal of Subminimum Wages and Social Determinants of Health Among People With Disabilities

JAMA Health Forum. 2024;5(11):e244034. doi:10.1001/jamahealthforum.2024.4034 (Reprinted) November 15, 2024 11/11

Downloaded from jamanetwork.com by guest on 05/20/2026

https://dx.doi.org/10.1016/j.dhjo.2017.11.005
https://dx.doi.org/10.1377/hlthaff.2022.00395
https://dx.doi.org/10.1016/j.dhjo.2018.08.008

