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Summary

Background

Universal Credit (UC), introduced in 2013, has led to acute health harms among unemployed

people, but the policy’s impacts longer-term and on broader claimant groups remain unknown.

Methods

We exploited the geographical variation in UC rollout to investigate impacts on population
mental health (SF-12 Mental Component Summary) for up to four years following
implementation for a larger cohort of claimants, including employed people. We linked 108, 247
observations (29,528 individuals) from the UK Household Longitudinal Study between 2009-
2019 to administrative Local Authority district data. We used standard and novel difference-in-
differences approaches to estimate the average effect in the follow-up period and at different time
points post-introduction, comparing a working age UC eligible population (treatment group) to

an alternative benefits population (comparison group),

Findings

UC was associated with mental health declining by 0-70 units (95% CI -1-24 to -0-15),a 1-:5%
relative reduction. Effects were larger during the first year of exposure (-1-01, 95% CI -1-93 to -
0-10) without returning to baseline levels. Between 2013 and 2019, an estimated 111,954 (95%
CI 35,497 to 182,948) additional people experienced depression and/or anxiety after UC’s
introduction, 27,115 of whom may have reached diagnostic threshold for common mental

disorders.

Interpretation

UC led to a sustained deterioration in population mental health, particularly marked in the first

year of implementation. Reforms to UC are warranted to mitigate adverse mental health impacts.

Funding
UK National Institute of Health and Care Research Public Health Research Programme (NIHR).



Introduction

Globally, welfare programmes have been identified as important determinants of health and
health inequalities.! Contractionary welfare reforms imposing restrictions on benefit access and
reductions in benefit generosity have been found to worsen mental health.? Several studies have
shown that tighter benefit eligibility, conditionality, and punitive sanctions are contributing to a
growing public mental health crisis, disproportionately affecting the most vulnerable members of

society.>®

Introduced in the UK in 2013, Universal Credit (UC) has been described as one of the largest
welfare changes enacted in a high-income counrtry.” UC replaced six benefits and tax credits
paid to people on low incomes or out of work, known as ‘legacy benefits’. The stated aims of UC
were to simplify the benefits system, ‘make work pay’ and reduce system fraud and error.® To
this end, UC introduced new features for social security provision in the UK, including benefit
payments in monthly arrears, frequent income assessments and a fully digitalised service. The
rollout of UC took place in three phases and at different points in time (see Appendix 1). Initially,
only single working age individuals seeking employment (previously applying for Job Seekers
Allowance) were eligible for UC. This was expanded gradually to include recipients of other

legacy benefits.’

Although UC may increase income and improve employment outcomes for some groups of
claimants, and therefore may have a positive impact on health, several studies have associated
UC with various negative health related and other outcomes (see Appendix 2). Prior research
focusing on the initial eligible group (i.e. unemployed individuals) has shown that unemployed
people eligible for UC experience worse mental health compared to legacy groups, and that
becoming unemployed under UC may have adverse effects on mental health particularly for
single households with and without children compared to the legacy system.'®!! In unemployed
families, UC has been found to exacerbate socio-emotional behavioural difficulties for children
up to the age of eight.!? Such impacts might arise as a result of increased uncertainty around
benefit payments and changes in benefit rates for specific populations, such as severely disabled

people, harsher conditionality rules and stricter sanctions, which may contribute to financial



distress, particularly for vulnerable claimants, including lone parents, disabled people and low-

income families and their children.*"*1°

By January 2024, 6-4 million people were on UC, 38% of whom were in employment (Appendix
3).'® Considering that the policy’s objective is to reduce welfare dependency not only by moving
unemployed people into employment but also by helping employed people on low incomes to
increase earnings and working hours, it is essential to understand the potential impact of UC on
this wider claimant population. Prior to this study the impact on all groups eligible for UC (i.e.
people in work) was unknown. Likewise, how the impacts vary over time has not been
investigated in both employed and unemployed people. To address this knowledge gap, we used
Difference-in-Differences (DiD) analysis to estimate the average mental health effect of the
reform for all people likely exposed to UC during follow-up. We also implemented a novel DiD
approach to address possible biases due to the staggered UC rollout and expose the longer-term
impacts of the policy change, deriving by year effects at different time points post-rollout

through an event study analysis.

Methods

Data
In this longitudinal study, we used data from the UK Household Longitudinal Study (UKHLS), a

nationally representative sample of approximately 40,000 households, collected annually since
2009.!7 Data were gathered either through face-to-face interviews or self-completion
questionnaires over 24 months for each time-period (wave). We used data from 2009/2011 to
2019/2021 (first 11 waves). We included respondents interviewed up to December 2019 to avoid
the impact of population mental health deterioration caused by the COVID-19 pandemic. A
special data license from the UK Data Service was obtained, providing the Local Authority (LA)

district of residence for each respondent.

Participants
We included working age persons (18-64) who reported receiving benefits at any point in time.

We excluded full-time students, long-term sick and disabled persons, people in retirement and



persons living in Northern Ireland as information on UC rollout is not gathered by the UK

Department for Work and Pensions (DWP).

Treatment and exposure

We combined information about individual benefit receipt and the implementation of UC to
define exposure. Individuals could report receiving up to ten different benefits in the same year.
We assigned recipients to the treatment group if they reported receiving UC or any of the six
legacy benefits — income-based Job Seekers Allowance (JSA), Working Tax Credit (WTC), Child
Tax Credit (CTC), Housing Benefit (HB), Employment and Support Allowance (ESA), and
Income Support (IS) — at each wave, reflecting those who were either directly claiming or at risk
of claiming UC during the study time period. Individuals were assigned to the comparison group
if they reported receiving state benefits other than UC or legacy benefits, such as Child Benefit
or Council Tax Benefit (see Appendix 4). This ‘alternative benefits’ comparison group would
have to go through the state benefits system for claiming benefits, but we assumed they should

not be impacted by the implementation of UC directly.

To define UC rollout, we extracted data on people receiving UC at the LA district level from
DWP’s Stat-Xplore statistics to construct a binary variable assigning 1 to the earliest time point
UC had been recorded and, 0 if otherwise.'® We linked each UKHLS participant to LA districts
based on their residence and month and year of interview. We interacted the binary indicator at
the LA level with the treatment group indicator to construct our ‘exposure’ measure; an
individual is 'exposed' if they were in the treatment group and the LA district they lived in was

UC active (i.e. post-introduction period).

Outcomes

Our primary mental health measure was the self-reported mental health component score (MCS)
of the 12-item Medical Outcomes Study Short Form Health Survey (SF-12). In our main analysis
we used the continuous score ranging between 0-100 where higher values suggest better mental
health, whilst in secondary analysis we used validated thresholds to dichotomise these scores to

indicate clinical depression (cutoff < 45) and common mental disorders (cutoff < 50).1%2°



Confounders and effect modifiers

We controlled for individual-specific characteristics that may confound our estimates, including
gender, age, age squared to account for nonlinear effects, country of residence, marital status
(married, partnered, or cohabiting; single, separated, divorced, or widowed), highest educational
qualification (degree; CGSE/ A-levels; lower/ other qualification; no qualification), whether the
respondent was non-British, whether responsible for a dependent child (<16 years), and whether
suffering from a long-standing illness. We also created a categorical variable indicating the

number of years since UC started to be rolled out.

Statistical analysis

We used DiD methods comparing changes in the average mental health between treatment and
comparison groups before and after UC rollout.>! We examined whether the trends in outcomes
between the two groups remained stable in the pre-treatment period (parallel trends assumption),
both visually and using regression analysis by testing whether the interaction term between
treatment group indicator and pre-reform period was significant. We estimated linear and logistic

regressions for continuous and binary outcome measures, respectively.

Difference-in-Differences using Multiple Imputation

We used multiple imputation to account for bias due to missing data. We used chained equations
to impute the outcome variable (8.42% of missing information). We included all variables
present in the analysis model (and their past information), including the DiD interaction term, in
the imputation model as predicting variables (see Appendix 5).2? We iterated the process for 10
imputation cycles with a total of 1,190,717 observations. Finally, individual longitudinal weights
were applied for correcting bias from over- or under-represented populations and adjusting for

non-response bias.

Taking a Local-Projections Approach

Since UC was rolled out across LA districts at different points in time, using early treated units
as controls for later treated units may bias estimates by entering the DiD regression with negative
weights.?? To address potential biases, we took a novel local-projections DiD analysis (LP-DiD),
combining ideas from the local projections approach in macroeconomics and the potential

outcomes framework, to construct ‘clean’ controls that do not contain ‘units’ contaminated by



previous treatment status.?* We implemented the method by regressing the differenced outcome
in the pre- and post-treatment period on the differenced treatment indicator across a three-year
horizon using a balanced panel of 7,710 observations, while restricting the comparison group to
not-yet-treated units. We ran the baseline LP-DiD regression without covariates as this was
expected to alter the variance-weighted scheme when treatment is staggered.?* Effectively, we
estimated a variance-weighted average mental health effect during follow-up with strictly
positive weights, while also retrieving the estimates for different periods post-UC through an
event study analysis. All analyses were conducted in Stata statistical software, release 17.0

(College Station, TX: StataCorp LLC).

Alternative measures and sensitivity analyses

We tested whether the effects from the main analysis remained robust to different mental health
measures. We used the General Health Questionnaire (GHQ-12) measuring the frequency of
symptoms of psychological distress (i.e. concentration, decision making, sleep quality and
feelings of strain, depression, and enjoyment).?® Item responses range between 0-3. Scores across
sub-areas can be measured as a continuous outcome (scored 0-36) and using a caseness scale
(scored 0-12), where higher scores indicate higher psychological distress. We used four
alternative measures: (1) change in continuous GHQ-12 score (0-36); (2) change in continuous
GHQ-12 score (0-12); (3) percentage point change in prevalence of psychological distress to
capture depressive disorders when the criterion is long-term depression (in the past 12 months)
(values > 4); and, (4) percentage point change in prevalence of psychological distress to capture
depressive disorders when the criterion is short-term depression (in the past two weeks) (values >
3).%6 To provide a more comprehensive account of the potential health effects of UC, we
estimated impacts on physical health using the SF-12 Physical Component Summary (PCS),
scored 0-100 with higher values indicating better physical health. We constructed a binary

measure using PCS scores 50 or less to indicate the presence of physical conditions.

We undertook several sensitivity analyses to explore whether results were robust to model
specification. First, we employed a more conservative definition of our comparison group based
on incomes to address possible biases due to differences in socioeconomic background between
treatment and control groups; since individuals in the comparison group were potentially eligible

for receiving alternative benefits regardless of their income in some cases (e.g. Child Benefit),



we restricted the comparison group on people with household incomes below the median based
on the OECD modified income scale adjusted for inflation. Second, we performed complete case
analyses as an alternative solution to dealing with missing information. Finally, we extended the
baseline LP-DiD approach by including covariates into the model and using inverse probability

weighting to ensure the variance-weighted scheme was preserved in the staggered setting.?*

Role of the funding source
The funders of the study (NIHR) had no role in study design, data collection, data analysis, data

interpretation, the writing of the report, or the decision for submission for publication.

Results

The sample consisted of 108,247 observations from 29,528 participants (see Appendix 6). We
compared 64,363 person-year observations among individuals at risk of moving to UC
(treatment group) and 43,884 person-year observations among respondents receiving alternative

benefits (comparison group).

Table 1 provides descriptive information on baseline characteristics across the two groups in the
year prior to UC rollout. Mental and physical health scores were lower in the treatment group
compared to the comparison group in the pre-UC period. UC recipients were on average
younger, more likely to be single, had non-British background, suffered from a longstanding
illness, had lower educational qualifications and lower incomes relative to the comparison group.
The parallel trends pre-intervention were consistent with the parallel trends assumption (p =

0.254) (see Appendix 7).

Turning to our main results, UC rollout was associated with a deterioration in mental health by
0-70 units in the MCS score (95% CI -1:24 to -0-15) in the treatment relative to the comparison
group (see Appendix 8 for full model), a 1-5% reduction (Table 2). There were also increases in
the prevalence of depression (cutoff: MCS < 45) by 3-0 percentage points (95% CI 0-4 to 5-5)
(an 8-1% relative increase), and of common mental disorders (cutoff: MCS < 50) by 4-1
percentage points (95% CI 1:3 to 6:7) (a 7-5% relative increase). Applied to the UK population,
this means the introduction of UC, between 2013 and December 2019, led to approximately



81,917 additional individuals developing depression (95% CI 10,922 to 150,182) and 111,954
developing a common mental disorder (95% CI 35,497 to 182,948) (see Appendix 9).

We broadly found similar evidence using the GHQ-12 (see Appendix 10). Conversely, there were
no clear effects of physical health harms based on the continuous (-0-24, 95% CI -0-66 to 0-18)
and binary PCS measures (08, 95% CI -1-4 to 3-0) (see Appendix 10). Finally, both the
complete case analysis (see Appendix 11) and a sensitivity test using a conservative comparison

group based on relatively low incomes produced similar estimates (see Appendix 12).

Treatment Comparison

group group p value
Mental health, Mental
Component Summary (MCS) 47-04 (10-36) | 49-20 (8-88) <0-0001
Prevalence depression (MCS<45) | 1,261 (36:9%) | 767 (27-0%) <0-0001
glrsegfngs"(el\i‘(’;ggoo") mental 1,868 (54-7%) | 1,281 (45-1%) | <0-0001
Demographic characteristics
Age 39-26 (9-45) 42-04 (9-16) <0-0001
Gender
Male 921 (27-0%) 695 (24-57%) ..
Female 2,492 (73:0%) | 2,147 (75-57%) | 0-023
Marital status
Married/Cohabiting 2,180 (63-9%) | 2,449 (86:27%) | ..
Single/Widowed/Divorced 1,233 (36:1%) | 393 (13-87%) <0-0001
Responsible for dependent child
No 1,305 (38-:2%) | 1,099 (38-7%) ..
Yes 2,108 (61-8%) | 1,743 (61-3%) 0-725
Highest educational qualification
Degree 977 (28-6%) 1,553 (54-6%)
A levels/GCSE 1,788 (52:4%) | 1,093 (38-5%)
Other qualification 311 (9-1%) 137 (4-8%) ..
No qualification 337 (9-9%) 59 (2-1%) <0-0001
Longstanding illness
No 2,416 (70-8%) | 2,151 (75-7%) ..
Yes 997 (29-2%) 691 (24-3%) <0-0001
Country of residence
England 2,908 (85-2%) | 2,324 (81-8%)
Wales 251 (7-4%) 220 (7-7%)




Scotland 254 (7-4%) 298 (10-5%) <0-0001
Ethnicity

British 2,464 (72-:2%) | 2,381 (83-8%) ..
Non-British 949 (27-8%) 461 (16-2%) <0-0001
Household income (median) 13,035 (6,336) | 20,283 (9,369) <0-0001
Observations 3,413 2,842

Baseline characteristics of treatment and comparison groups in the year prior to Universal Credit rollout. Mental and
physical health scores show the average Mental Component Summary (MCS) and Physical Component Summary
(PCS) scores with higher values indicating better (mental) health (standard deviations in parentheses). The categorical
variables show the number of observations across categories (% in parentheses). Medians are shown for household
incomes, measured with the OECD (Organization for Economic Cooperation and Development) modified scale and
adjusted for inflation (interquartile range in parentheses). P-values are reported after conducting t-tests of
independence of means for continuous variables and chi-square test for categorical variables.

Table 1: Baseline characteristics of treatment and comparison groups in the year prior to the
introduction of Universal Credit, unweighted (n= 6,255)

D".D 95% ClI p value
estimate
Change in continuous Mental Component 070 124 10 -0-15 0-012
Summary (MCS) score
Percentgge po_lnt change in prevalence of 3.0 041055 0-022
depression (<=45 cutoff)
Percentage point change in prevalence of . . _ .
common mental disorders (<=50 cutoff) 41 131067 0-003

Difference-in-differences estimates with multiple imputation comparing those reported receiving Universal Credit or
any of six legacy benefits (treatment group) and those reported receiving alternative benefits (comparison group)
post Universal Credit introduction. Mental health is measured based on the continuous Mental Component Summary
(MCS), ranging between 0-100 where higher values indicate better health. Total number of observations: 108,247.

Table 2: Difference-in-differences estimates

Table 3 presents the results from the LP-DiD analysis. On average, the introduction of UC was
associated with a reduction in mental health by 0-71 units of the MCS score (95% CI -1-59 to
0-16) over four years of follow up, albeit not statistically significant. Examining, however, the

results from the event study analysis, we found a larger and statistically significant negative



mental health impact one year after exposure to UC, estimated at -1-01 points (95% CI -1-93 to -
0-10). This effect declined in the following periods (year 2: -0-69, 95% CI -1-67 to 0-28; year 3:
-0-60, 95% CI -1-80 to 0-60), nevertheless without returning to baseline levels (Figure 1; see
Appendix 13). Our sensitivity analysis including covariates into the baseline specification and

using inverse probability weighting generated similar results (Appendix 14).

gslzi-rlr)lillt?e 95% CI p value observations
Pooled estimates
Pre-reform period -0-30 -0-95to0 0-35 0-364 4,299
Post-reform period -0-71 -1:59t0 0-16 0-110 3,292
Even study estimates
(before and after Universal
Credit rollout)
Three years prior -0-25 -0-97 to 0-47 0-493 4,299
Two years prior -0-35 -1-13t0 0-42 0-376 5,070
One year prior 0 . . .
Universal Credit rollout -0-01 -0-80 to 0-77 0-972 5,841
One year after -1-01 -1-:93t0-0-10 | 0-029 4,942
Two years after -0-69 -1-67t0 0-28 0-165 4,140
Three years after -0-60 -1-80 to 0-60 0-325 3,292

Local projections difference-in-differences estimates using a balanced panel of 7,710 observations between 2009-
2018 within a three-year post and pre-treatment horizon. Year 2019 was exempted due to few observations. Mental
health is measured based on the continuous Mental Component Summary (MCS), ranging between 0-100 where
higher values indicate better health.

Table 3: Local projections difference-in-differences estimates
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Figure 1: Event study analysis of the mental health impact of Universal Credit across a three-
year horizon before and after the introduction of the reform.

Note: Local projections difference-in-differences estimates using a balanced panel of 7,710 observations between
2009-2018 within a three-year post and pre-treatment horizon. Given this is an event study analysis, the red
dashed line indicates the change from the previous year (-1) to the year Universal Credit was
introduced (0). Therefore, the figure depicts movements from one year to the next, where the
first point of interest is moving from the year prior to Universal Credit introduction to the year

Universal Credit was rolled out (and so forth). Mental health is measured based on the continuous Mental
Component Summary (MCS), ranging between 0-100 where higher values indicate better health.

Discussion

Our study of nationally representative longitudinal UK data suggests that the rollout of UC was
associated with a deterioration in mental health among an expanded cohort of people exposed to
the policy change, including those in employment. Between 2013 and 2019, we estimate an
additional 111,954 individuals experienced depression and/or anxiety due to this welfare change,
27,115 of whom may have reached the diagnostic threshold for clinical diagnosis. We found the

adverse mental health effects to be more pronounced in the first year after exposure without



returning to baseline levels. Moreover, the relative increase for those meeting thresholds for
depression and common mental disorders was greater than the relative change in the mean
suggesting that the effects of the policy have been even more detrimental for those with pre-

existing sub-clinical mental health problems.

Our findings are supported by international literature on the health effects of welfare reforms in
high-income countries. This evidence suggests that contractionary social policy reforms — like
UC - entailing harsher eligibility rules, reductions in benefit generosity for some groups and
extended sanctioning, are contributing to poorer mental health and widening health inequalities
through limiting the financial resources that are vital to health and by reinforcing negative
societal perceptions around social welfare.> Our findings are also in line with previous studies
identifying the adverse mental health effects of UC on unemployed individuals — the first group
exposed to the reform — and on children in unemployed families claiming UC.'%"1? We add to
this body of evidence by extending the exploration of mental health effects of UC to a wider
cohort of recipients, on average and how these effects vary year by year in the post-exposure

period.

Our study has several strengths. We employed DiD analysis, exploiting the phased
implementation of UC, exposing the potential harms of the reform beyond the unemployed, and
for people already in work claiming UC. We also conducted a novel local projections analysis to
construct ‘clean’ controls and address possible biases due to variation in treatment timing?. We
took this approach to assess the average and by year mental health effects post-UC introduction
through an event study analysis within a three-year horizon. We used a large nationally
representative sample that provided adequate statistical power to explore the effects of UC
rollout over a longer time-period that previously has not been possible to explore. We replicated
our analysis using well-validated mental health measures (e.g. SF-12, GHQ-12). We conducted
several sensitivity tests confirming our main findings. Finally, we expanded the analysis of UC

impacts on health by investigating possible harms on physical health.

This study has some limitations. First, we combined UC area level with individual level data for
identifying persons who were most likely to be impacted by the policy change. We did so to
account for transitions from legacy benefits to UC over time. However, benefit receipt levels are

often underreported in survey data (or misreported in general). This may have affected our



results, for example if people are less likely to report UC receipt, compared to receipt of child
benefit (which may be less stigmatising), this may mean our comparison group included some
people who were affected by the policy. This may explain the (albeit smaller) deterioration in
mental health we observed in our comparison group and would mean that our results are
conservative. Second, given that benefit receipt for some alternative benefits was not means-
tested, the comparison group may have included persons with relatively higher incomes. We
conducted sensitivity analysis restricting the comparison group to individuals below the median
household incomes, resulting in comparable findings. Third, there is a small level of uncertainty
around the LP-DiD effect estimates, primarily because the method has only recently been
implemented empirically. Despite this, the method yielded similar estimates to the standard DiD.
Fourth, the UKHLS uses self-reported measures which may have introduced bias due to
subjectivity and recall problems. To mitigate against this, we used well-validated,
multidimensional mental health scales that combine several mental health aspects rated across
different response categories. We additionally used cutoff scores based on literature to identify
probable cases of depression and anxiety disorders. Fifth, we applied multiple imputation
techniques to address potential bias due to missingness and used sample weighting to adjust for
attrition so that sample composition best reflected the general population. Finally, problems may
arise if time-varying factors were confounding the relationship between exposure and outcome,
such as austerity effects. However, these effects are unlikely to have been differential in areas

that introduced UC at an earlier point in time.

In summary, UC — a large reorganisation of the UK welfare system — appears to have adverse
consequences for the mental health of claimants, many of whom are employed. The real-world
impact may be substantial since an increasing proportion of the UK population are affected as
implementation continues. This is noteworthy, considering one of the policy goals is moving
people away from welfare support, namely through providing assistance to employed people on
low incomes to increase their earnings and working hours, and supporting those evaluated as fit
to work to find a job. Requirements to complete work-related activities as detailed in claimant
commitments, and sanctioning if those are not met, may be a mechanism through which the
mental health of claimants is undermined. Our findings also reveal a mental health ‘shock’
claimants may experience transitioning to UC for the first time. This effect is possibly related to

the new elements introduced by UC, including the five-week waiting period, benefit deductions,



the intensified conditionality requirements and sanctions, and transitioning to a fully digitalised

system.

The UC reform may have significant implications for rising healthcare (i.e. National Health
Service (NHS) mental health provision), welfare needs and associated costs. It is possible that a
reconsideration of the new UC elements as well as timely and preventative mental health
provision, and tailored employment support especially during the first year of UC receipt, could
be avenues for intervention to address both mental health and employment needs. However, by
June 2022, 1-2 million people were in the waiting list for receiving mental health care in
England, implying that mental health services cannot keep up with the rising demand. 2 It is
imperative that governments around the world considering changes to their social welfare
systems conduct health impact assessments before reforms are widely implemented. This could
be supported by improving routine data linkage between health and social organisations (e.g.

NHS and DWP).

Future research is needed to explore the mechanisms through which UC affects claimants’
mental health, and particularly for vulnerable groups, including families with dependent children,
lone parents, children in low-income households and people with disabilities. Some of this is
forthcoming, within our wider evaluation collaboration.?” Whilst we did not find evidence of
physical health harms on the general population in our sample, investigating the experience of
UC on both mental and physical health of those living with disabilities is needed. For example,
emerging evidence has associated large welfare reforms with poorer physical health among
unemployed persons.*® Further, considering the wider socio-economic environment within which
contemporary reforms are being implemented, it is of interest to investigate how UC may have
aggravated or alleviated mental health problems during the COVID-19 pandemic and periods of
austerity. Strong empirical evidence is required to inform policy makers seeking to improve and

address the unintended consequences of welfare changes, both nationally and internationally.
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Research 1n context

Evidence before this study

We searched seven bibliographic databases (Medline OVID (number of hits=15), PubMed
(18), APA PsyclInfo (6), Scopus (30), Web of Science (44), EconLit (3), JSTOR (5)), and grey
literature (e.g. Google Scholar, WorldCat, World Health Organisation) published in English
between 2013 (introduction of reform) and September 2024 using the search terms “universal
credit” AND (“health” OR “mental health” OR “mental disorder*” OR ‘“common mental
disorder*” OR “wellbeing” OR “well-being” OR “depression” OR “anxiety” OR “psychiatric
disorder®”).

We found six papers exploring the impact of Universal Credit (UC) on claimant mental health
and 12 studies focusing on other effects (e.g. housing or food insecurity) or examining specific UC
claimant groups (e.g. mothers’ experiences as lead carers, women in couples, young parents, and
homeless welfare recipients). Two qualitative studies suggest that the transition to a fully
digitalised service, the intensified conditionality and threat of sanctions may exacerbate depression
and psychological distress for UC claimants with pre-existing mental health problems and
undermine the mental wellbeing of those with no previous mental health disorders. Three empirical
studies exploiting data up to 2018 with Difference-in-Differences analysis (DiD) show mental
health harms associated with the introduction of UC for unemployed individuals and for young
children in unemployed families claiming UC, whereas another study suggests that UC claimants

experienced lower life satisfaction compared to persons on other or no benefits.

Added value of this study

As UC was expanded to include more types of claimants, the potential negative impact may
have now reached a large share of the UK population. Our study is the first to examine the impacts
of UC on the whole eligible population, including employed people, while also exploring the
longer-term effects of the policy change. We used natural experiment methods to estimate the
average mental health effects of the reform in the follow-up period extending the period of analysis
to December 2019. We employed a novel local-projections DiD analysis to account for possible

biases due to heterogeneity in the timing of UC rollout and estimate the mental health impact at



different time points within a three-year horizon post-UC introduction. We conducted several
robustness checks supporting our main analysis.

Our findings suggested the introduction of UC is associated with a deterioration in mental
health by 0-7 points (95% CI -1:24 to -0-15) in the treatment relative to the comparison group.
This effect was particularly pronounced one year after exposure to UC (-1:01, 95% CI -1-93 to -
0-10) without returning to pre-reform levels after three years. We found the prevalence of common
mental disorders to increase by 4-1 percentage points (95% CI 1-3 to 6-7). These estimates indicate
that since the introduction of UC, an additional 111,954 individuals may have experienced
depression and/or anxiety due to the reform, 27,115 of whom may have reached the diagnostic

threshold for clinical diagnosis.

Implications of all the available evidence

Mounting evidence suggests mental health harms of the introduction of UC, which are now
affecting employed people. Considering that one of the policy’s key goals is to reduce welfare
dependency by moving more people into employment as well as by increasing the earnings and
working hours of those in low-paid employment, it is important to understand the implications of
the reform on the mental health of both unemployed people and people in work. To the extent to
which the design of the new welfare system has unintended consequences on population mental
health, contributing to rising mental health and welfare costs, policy makers should consider
readjustments for mitigating such impacts, particularly early in the claiming process. Adjustments
may include reforms of the five-week waiting period for receiving UC, benefit deductions,
conditionality following transitions from other benefits to UC, and considering providing
enhanced support during the transition to UC particularly for claimants facing digital exclusion.
Finally, a greater understanding of the impact of work coach discretion in implementing UC rules
for both those in employment and people evaluated as fit to work and of sanctions would be

valuable for delineating the reform’s mental health impacts.
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Appendix 1: Timeline of implementation of Universal Credit, 2013-2024

Universal Credit was introduced in the UK to replace six means-tested benefits paid to people on low incomes or
those out of work, known as ‘legacy benefits’ — income-based Job Seekers Allowance (JSA), Working Tax Credit
(WTC), Child Tax Credit (CTC), Housing Benefit (HB), Employment and Support Allowance (ESA), and Income
Support (IS).! Figure 1A describes the time periods and migration methods of the introduction of Universal Credit
since 2013. It is noted that this depiction is a simplification of the various stages of Universal Credit
implementation, for example, natural migration, although started in 2013 only became available to certain groups
later, e.g. parents could claim from 2016 onwards.

Furthermore, it is noted that the main difference between natural and managed migration is that in the former,
claimants who fulfilled all main criteria and experienced a change in their circumstances which required a new claim
to a legacy benefit that was replaced by Universal Credit they had to make this claim under Universal Credit,
whereas in the latter, the transition to Universal Credit of all remaining claimants who were not migrated either
naturally or voluntarily was managed by the Department of Work and Pensions (DWP).

Time period  Migration method Definition Welfare Benefit

New claim to legacy benefits:
18+, below state pension age, <

£16000 capital in savings and
investment, low income, ina UC

rollout area
2013-2018 Natural
migration
Currently on "legacy benefits"
and experience change in

housing or employment status

Universal
Credit
On "legacy benefits® and
2013-2024 volunteer to move onto Universal
Credit

Managed Currently on "legacy benefits'

2019-2024* and no change in circumstances

migration experienced, DWP enforced

Figure 1A: Timeline of Implementation of Universal Credit between 2013 and 2024
Note: *Paused in 2020 due to pandemic.



Appendix 2: Summary of research on impacts of Universal Credit and social welfare

Box 1: Summary of findings on impacts of Universal Credit, by type of effect and type of research design

Category

Type of study

Targeted
group

Outcome

UC/ Welfare
element

Methods/ Data

Findings

Health effects of Universal Credit (UC)

Quantitative evidence

UC exacerbates
mental health
problems for

Unemployed vs unemployed
non- N
. . individuals
unemployed Quasi-experimental; diol
Brewer et al. o (e.g. everyone Mental health; Heterogeneous compared 10 legacy
(2024 Quantitative | 1 el GHQ-12 UC rollout effects; UKHLS, Sﬁ“fm ‘gllngle
disabled, 2009-2018 adults and fone
retired parents. A positive
stu den’ts) effect for coupled
parents, through
improvement in
incomes.
Children in families
eligible for UC face
increased mental
Children with health difficulties
unemployed Before-after UC compared to
pa_rents Vs Child mental approzf\ch (_in year childrer} in the .
children with . 2016); Childcare comparison group;
health: Strengths L
Song et al. Quantitative non- and Difficulties uc utilization and More pronounced
(2024) u unemployed i . household income for children in large
parents; Year (Qslg(s);onnalre as effects; Logistic families and children
2016 is regressions; aged 8; No impact
identified as UKHLS 2012-2018 | from increased
policy change childcare usage or
reduced household
income on child
mental health.
Negative impact on
life satisfaction; UC
indirectly affects life
Fixed effects satisfaction through
regression; increasing distress;
Robustness tests UC has a less
Benefit with DiD, IPW; negative effect on
Thornton & recipients (UC / | Life satisfaction; mediation models; single parents’ life
lacoella Quantitative Legacy/ Other GHQ-12 distress | UC Heterogeneous satisfaction
(2024)* benefits/ No as a mediator effects (single compared to single
benefits) parents, coupled non-parents; UC has
parents, 35+ hours, a more negative
employment status); | effect on people not
UKHLS in paid work (other
than unemployment)
than those in paid
work.
Unemployed vs Prevalencg of
) non- ) ) p‘sycholqglcal
Wickham et Quantitati nemploved Mental health; UC rollout Quasi-experimental; | distress increased
al. (2020’ uantitative une lpﬁ’ye GHQ-12, MCS otlou UKHLS afiter the introduction
(?XC - the of UC relative to the
disabled) comparison group.
Qualitative evidence
UC claimants/ Physical and UC claiming ?ni?rlx;ls;rwusc 3??533 llljf e}ilcatsoannneflzttlr\i]:l
Cheetham et o mental health; process; Digital . : pact .
al. (2019)¢ Qualitative Staff Social and service’ UC claimants with wellbeing, physical
’ experiences S . . disabilities and and mental health,
family lives Conditionality;

health conditions

social and family




Work Capability
Assessments

and focus groups
with 37 staff from
local organisations,
conducted in 2018
in two locations in
North East England,;
Thematic analysis

lives of claimants;
Digital services
system is
complicated and
hostile; Threat of
sanctions
exacerbates distress

28 in-depth

UC “full service’
applies mainstream
job search
conditionality to
people with mental

. . . health problems;
interviews with 19 Fear of sanction
. UC claimants/ UC conditionality; claimants (nine ear ol sanctions,
Wright et al. s o . - . financial hardship,
5 Qualitative Staff Mental health Work Capability interviewed twice); :
(2022) . surveillance and
experiences Assessments three focus groups L .
. social isolation
with 23 Jobcentre . .
relating to digital
Plus staff .
design has adverse
effects, including
those with no prior
mental health
problems
Other impact of Universal Credit
Quantitative evidence
No evidence than
NMW families are
more likely to win or
Tax and benefit lose from the UC
microsimulation reform than other
model; Synthetic families with the
Quantitative/ UC claimants ¥mp act of UC on fiataset “.”th same we.ekly
Brewer & De . incomes and information from earnings; On
.. Euromod on National R . .
Agostini . .. work incentives UC reform Family Resources average, mean
3 Working Paper | Minimum o . . .
(2015) serics Wage (NMW) for families with Survey and Labour incomes are slightly
g NMW workers Force Survey to higher after UC;
identify those paid Both families with
at or below the NMW jobs as main
NMW; 2009-2010 and secondary
source of income are
predicted to lose
more
A higher proportion
of people with long-
Analysis of term disabilities
socio- Descrintive: were seeking advice
demographic escripive; | with UC claiming
- Citizens Advice
Brown et al. Quantitative UC claimants characteristics UC; Digital service | Newcastle and process between
(2023)° and health g Citizens Advice 2017-2019 although
profile of people the proportion of
L Northumberland .
claiming UC people with no
over time disabilities increased
in the following
years.
UC is associated
with increases in
rent arrears advice
Housing Quarterly LA UC issues (but not
insecurity; data and ‘advice homelessness
Hardie Demand for trends’ data from issues); Impact tends
(2022)10 Quantitative UC claimants Rent Arrears UC rollout Citizens Advice in to be greater when
and the UK (Q1/2014- UC has been rolled
Homelessness Q1/2019); Fixed out for longer
Advice effects reaching more

claimants, and
greatest in the social
rented sector where




people are more
vulnerable to
arrears; Need to
increase payments
and address long
wait periods and
harsh sanctions

UC LA data;
Monthly rates of

UC ‘“full service’
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Appendix 3: Composition of people on Universal Credit by employment and major condit
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Figure 3A: People on Universal Credit by employment and major conditionality regime, April 2015 to July

2024

Note: Data extracted from Stat-Xplore. Data prior to 2015 were not available.
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Appendix 4: Analysis of benefits received by treatment and comparison group

Individuals were assigned to the treatment group if they had reported receiving either Universal Credit or any of the
six legacy benefits at any point in time. People could report receiving up to 10 different state benefits in the same
year, therefore, they were assigned to the treatment group if at least one of those benefits was Universal Credit or
legacy benefits for that year. Respondents were assigned to the comparison group if they had reported receiving
other/ alternative state benefits.

Figure 4A depicts the overall distribution of benefits reported in the treatment and comparison groups. Overall, the
most reported benefit among the treated was the Child Tax Credit (32%), followed by Council Tax Benefit (26%),
Working Tax Credit (22%), Housing Benefit (4.8%), Jobseeker’s Allowance (4.3%) and Employment and Support
Allowance (3.5%), and Universal Credit (2.7%). The rest of the distribution includes other types of state benefits.

Although we have excluded the long-term disabled who are not employed and the retired from our analysis, some
people may still report receiving benefits connected to disability or retirement. These may include individuals who
are still in employment and receive other types of benefits. Figure 4B depicts the types of benefits received in the
treatment and comparison groups by economic status of benefit recipients. As shown, the two groups receive
distinctly different types of benefits by economic status. Two thirds of people in employment in the treatment group
reported receiving Working Tax Credit and/or Child Tax Credit, whereas three quarters of employed individuals in
the comparison group received Child Benefit.

Tables 4.1 and 4.2 further disaggregate the distribution of benefits received by the number of reported benefits in the
treatment and comparison groups, respectively.
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Figure 4A: Main benefits received (%), treatment and comparison group

Note: Legacy benefits & Universal Credit: WTC: Working Tax Credit; JSA4: Job Seeker's Allowance; CTC: Child
Tax Credit; HB: Housing Benefit; ES4: Employment and Support Allowance; IS: Income Support; UC: Universal
Credit. Other benefits: CTB: Council Tax Benefit; CB: Child Benefit; DLA: Disability Living Allowance; NIR: NI
Retirement/ State retirement; PIP: Personal Independence Payment; OTHER: Other state benefit; REST: Rest of
benefits which have been aggregated into one category for simplifying the presentation (Carer’s Allowance - 0.62%,
Maternity Allowance - 0.65%; Foster/Guardian Allowance - 0.31%; Return-to-Work Credit - 0.13%; In-Work Credit
for Lone Parents - 0.09%; A Widow’s or War Widow’s Pension - 0.20%; A Widowed Mother's Allowance - 0.04%;
Pension Credit (includes Guarantee Cred) - 0.04%; Severe Disablement Allowance - 0.01%; Industrial Injury
Disablement Allowance - 0.24%; Attendance Allowance - 0.05%; War Disablement Pension - 0.19%; Incapacity
Benefit - 0.27%; Other Disability Related Benefit or Pay - 0.27%).

Number of observations across benefits reported in the treatment group: 64,363 total number of observations.
WTC: 14,238; JSA: 2,758; CTC: 20,659; HB: 3,091; ESA: 2,240; UC: 1,756; IS: 1,198; Other state benefits (CTB:
16,848; CB: 151; PIP; 664; REST: 760). Number of observations across benefits reported in the comparison
group: 43,884 total number of observations. CTB: 4,029; CB: 32,846; DLA: 1,157; NIR: 2,338; PIP: 404; OTHER:
405; REST: 2,705.
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Figure 4B: Main benefits received (%) by economic status, treatment and comparison group

Legacy benefits & Universal Credit. WTC: Working Tax Credit; JSA4: Job Seeker's Allowance; CTC: Child Tax
Credit; HB: Housing Benefit; ESA: Employment and Support Allowance; IS: Income Support; UC: Universal Credit.
Other benefits: CTB: Council Tax Benefit; CB: Child Benefit; DLA: Disability Living Allowance; NIR: NI
Retirement/ State retirement; PIP: Personal Independence Payment; OTHER: Other state benefit; REST: Rest of
benefits which have been aggregated into one category for simplifying the presentation (Carer’s Allowance,
Maternity Allowance; Foster/Guardian Allowance; Return-to-Work Credit; In-Work Credit for Lone Parents -; A
Widow’s or War Widow’s Pension; A Widowed Mother's Allowance; Pension Credit (includes Guarantee Cred) -;
Severe Disablement Allowance; Industrial Injury Disablement Allowance; Attendance Allowance; War Disablement
Pension; Incapacity Benefit; Other Disability Related Benefit or Pay). 64,363 total number of observations in the
treatment group. 43,884 total number of observations in the comparison group.

Number of observations across benefits reported in the treatment group: 64,363 total number of observations.
Number of observations by economic status (self-employed: 6,074; paid employment: 31,532; unemployed: 11,737;
on maternity leave: 844; family care: 13,236; government training scheme: 126; unpaid, family business: 72; on
apprenticeship: 26; something else: 716). Number of observations across benefits reported in the comparison
group: 43,884 total number of observations. Number of observations by economic status (self-employed: 4,320;
paid employment: 33,342; unemployed: 1,062; on maternity leave: 1,112; family care: 3,712; government training
scheme: 14; unpaid, family business: 35; on apprenticeship: 16; something else: 271).
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Table 4.1: Main benefits by number of benefits received in a particular year (%), Treatment group

bN:nn:gf: of Obs. Main benefits by number of benefits received in a particular year (%), Treatment group
WTC JSA CTC ucC HB ESA 1S
! 8,576 36.4% 30.5% 14.2% 6.1% 4.9% 4.4% 3.5%
2 23204 CB CTC WTC CTB HB JSA ucC
’ 83.7% 80% 9.2% 6.9% 6.2% 3.2% 3%
3 15.428 CB CTC WTC CTB HB JSA IS
’ 77% 74.5% 60.4% 26.5% 24.4% 10.6% 6.6%
4 6.971 CB CTC CTB HB WTC IS DLA
i 80.6% 74.9% 64.4% 60.6% 42.1% 20.7% 14.6%
5 7909 CB CTB CTC HB WTC IS JSA
i 95.6% 94.8% 94.3% 92.8% 38.5% 37.3% 14.2%
6 1.545 CTB CB HB CTC IS CA DLA
’ 95.6% 94.4% 92.1% 89% 55.5% 39.7% 38.2%
7 508 CTB CB HB CTC 1S DLA CA
98.8% 97% 96.3% 95.3% 79.9% 79.3% 77.4%
8 112 CTB HB CTC CB DLA CA IN]
99.1% 96.4% 95.5% 95.5% 92.9% 84.8% 75%
9 15 CB HB CA DLA CTB CTC 1S
100% 100% 100% 100% 100% 93.3% 66.7%
10 5 CTC HB CA CB CTB DLA 1B
100% 100% 100% 100% 100% 80% 80%
Total obs. 64,363

WTC: Working Tax Credit; JSA: Job Seeker's Allowance; CTC: Child Tax Credit; UC: Universal Credit; HB:
Housing Benefit; ESA: Employment and Support Allowance; IS: Income Support; CTB: Council Tax Benefit; CB:
Child Benefit; IB: Incapacity Benefit; CA: Carer’s Allowance; DLA: Disability Living Allowance

Table 4.2: Main benefits by number of benefits received in a particular year (%), Comparison group

Number of Obs Main benefits by number of benefits received in a particular year (%),
benefits : Comparison group
1 41.256 CB CTB NIR DLA CA
i 77.9% 8.1% 5.7% 2.5% 1.4%
2 2988 CB DLA CTB MA CA
i 64.3% 31.1% 27.4% 16% 13.2%
3 292 CB DLA CA CTB 1B
72.3% 62.7% 54.1% 31.8% 10.3%
4 41 DLA CTB CB CA 1B
82.9% 61% 56.1% 51.2% 24.4%
5 5 CB DLA CA CTB WMA
100% 80% 80% 80% 40%
6 2 PC DLA AA CA CTB
100% 100% 100% 100% 100%
Total obs. 43,884

CB: Child Benefit; CTB: Council Tax Benefit; NIR: NI Retirement/ State retirement; DLA: Disability Living
Allowance; CA: Carer’s Allowance; MA: Maternity Allowance; IB: Incapacity Benefit; PC: Pension Credits; AA:
Attendance Allowance; WMA: A Widowed Mother's Allowance
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Appendix 5: Multiple imputation procedures

Due to the hierarchical structure of the data, we used past information of the dependent and independent variables to
impute the outcome variables according to the following process:

1.

2.

All missing waves were filled in to create a balanced panel with 11 waves and 29,528 for each year
resulting in a total of 324,808 observations.

The missing information of control variables for these years was filled in: the values of constant variables,
such as gender and ethnicity, were completed for missing waves, whereas variables with known time-
varying values, such as age, age squared were filled in accordingly. The values of variables with little
variation, such as marital status, having a dependent child (no missing), longstanding illness (0.09%
missing values), marital status (0.15% missing values), educational level (1.6% missing values), were
completed by assuming that the values in the year before the year with non-missing information would
have remained steady.

Data were declared as missing and reformatted in a wide format so that each of the 29,528 observations
would have information across 11 waves.

The dependent variable was registered as a variable to be imputed whereas the rest of variables that were to
be included in the imputation model (and their past values across the 11 waves) (e.g. gender, ethnicity,
country of residence, age, age squared, having a dependent child, marital status, having a longstanding
illness, educational level, DiD interaction term, years before and after UC introduction) were registered as
regular variables.

We used a truncated regression imputation method for imputing 225,684 missing observations (31%, based
on the balanced panel dataset we have created) for the continuous MCS score to make sure imputed values
were within the possible range of scores and no negative values would be produced through the process of
imputation (e.g. as in the case of a simple regression model). We set the lower limit at 0 and the upper limit
at 76.53 because this was the highest observed value in the original dataset. We iterated the procedure for
10 cycles, therefore producing 10 multiply imputed datasets.

After the imputation was conducted, the dataset was reformatted into the long (panel) format.

Then, only observations in the original dataset were kept, meaning that the final dataset would be the same
as the initial dataset with imputed MCS values (across 10 imputed datasets). Therefore, the total
observations were 1,190,717 (108,247 *11).

We finally conducted the analysis using the 10 multiply imputed datasets as normally.
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Appendix 6: Flowchart of study population and sample size

321,896 obs.
(67,211 individuals)

Swdy population criteria:
Working age participants (aged 18-64)
Interviewed between 2008 - Dec. 2048

Living in England, Scotland, Wales

Exclusion criferia: Full-fime students (17,335
obs ); Disabled (13,943 obs ); Refired (16,564

273,549 obs.
(58,866 individuals)

obs.); Missing economic status (205 obs.)
48 347 obs. (8,345 individuals) deleted

Ehgibiiity criteria- Receiving UG or any of six
egacy benefits vs receiving aliemafive benefits

110,326 obs.
(30,255 individuals)

163,223 obs. (28,611 individuals) deleted

Missingness on control variables:

108,247 obs.
(29,528 individuals)

2,079 obs. (727 individuals) deleted

Missingness on mental health variable:

99,124 obs.
(28,433 individuals)

9,123 obs. (1,095 individuals) deleted
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Appendix 7: Parallel trends assumption examination (visually and through regression analysis)
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Figure 7A: Mean mental health scores (MCS) in the treatment and comparison groups before and after the
introduction of Universal Credit (indicated by the red dashed line)
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Table 7.1: Parallel trends assumption using regression analysis, multiple imputation model

Multiple-imputation estimates Imputations 10

Survey: Linear regression Number of obs 108,182

Number of strata = 361 Population size  74,918.052

Number of PSUs = 85,558 Subpop. Size 27,102.788
Total 1,190,717

Multiple imputation by chains using truncated regression and 10 imputation cycles.

MCS Coefficient std. err. t P>t [95% CIJ

Age -0.169 0.072 -2.35 0.019 -0.311 -0.0278
Age squared 0.003 0.000 3.79 0.000 0.001 0.005
Gender (ref. male)

Female -3.161 0.304 -10.37 0.000 -3.758 -2.563
Dependent child (ref. no)

Yes 1.863 0.298 6.25 0.000 1.278 2.448
Longstanding illness (ref. no)

Yes -3.892 0.206 -18.82 0.000 -4.297 -3.486
Marital status (ref. married/cohab.)

Single -2.123 0.243 -8.73 0.000 -2.599 -1.646
Country (ref. England)

Wales -0.557 0.483 -1.15 0.249 -1.505 0.391
Scotland -0.771 0.328 -2.34 0.019 -1.416 -0.126
Ethnicity (ref. British)

Non-British -0.427 0.244 -1.75 0.081 -0.907 0.052
Educational level (ref. degree)

A Levels/ GCSE -0.036 0.186 -0.19 0.847 -0.402 0.330
Other -0.082 0.308 -0.27 0.789 -0.686 0.522
No qualification -0.591 0.364 -1.62 0.105 -1.306 0.123
Treatment -1.411 0.388 -3.63 0.000 -2.173 -0.649
Years to UC -0.101 0.077 -1.32 0.188 -0.252 0.049
Treatment#Period

prior to policy

intervention -0.109 0.095 -1.14 0.254 -0.297 0.078
Constant 52.62 1.446 36.38 0 49.79 55.46
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Appendix 8: Main results with multiple imputation — full model

The MCS score ranges between 0-100, where higher values suggest better mental health.

Multiple-imputation estimates Imputations 10
Survey: Linear regression Number of obs. 108,247
Number of strata =361 Population size 74,924.36
Number of PSUs = 85,558 Total 1,190,717
MCS Coefficient std. err. t P>t [95% CI]
Age -0.193 0.040 -4.78 0.000 -0.272 -0.113
Age squared 0.003 0.000 7.68 0.000 0.002 0.004

Gender (ref. male)
Female -2.395 0.168 -14.24 0.000 -2.725 -2.065

Dependent child (ref. no)

Yes 1.067 0.166 6.41 0.000 0.741 1.393

Longstanding illness (ref. no)

Yes -4.441 0.137 -32.24 0.000 -4.711 -4.171
Marital status (ref. married/cohab.)

Single -2.210 0.153 -14.41 0.000 -2.510 -1.909
Country (ref. England)

Wales -0.775 0.289 -2.68 0.007 -1.342 -0.207
Scotland -0.261 0.227 -1.15 0.25 -0.707 0.184

Ethnicity (ref. British)

Non-British -0.346 0.168 -2.05 0.04 -0.677 -0.015
Educational level (ref. degree)

A Levels/ GCSE 0.008 0.126 0.07 0.947 -0.239 0.256

Other -0.496 0.242 -2.05 0.041 -0.971 -0.020
No qualification -0.982 0.244 -4.02 0.000 -1.462 -0.503

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 0.502 1.495 0.34 0.737 -2.427 3.433
-9 0.566 1.034 0.55 0.584 -1.462 2.594
-8 -0.867 0.782 -1.11 0.267 -2.400 0.665
-7 0.587 0.398 1.47 0.141 -0.193 1.368
-6 0.488 0.290 1.68 0.093 -0.080 1.057
-5 0.285 0.224 1.27 0.204 -0.155 0.725
-4 -0.410 0.219 -1.87 0.062 -0.841 0.019
-3 -0.576 0.227 -2.53 0.011 -1.022 -0.130
2 -0.538 0.240 -2.24 0.025 -1.009 -0.067
-1 -0.548 0.232 -2.36 0.018 -1.004 -0.093
+1 -0.283 0.330 -0.86 0.391 -0.932 0.364
+2 -0.628 0.358 -1.75 0.079 -1.331 0.073
+3 -0.835 0.387 -2.16 0.031 -1.595 -0.075
+4 -1.567 0.516 -3.03 0.002 -2.580 -0.555
+5 -0.764 0.708 -1.08 0.281 -2.153 0.624
+6 0.692 2.019 0.34 0.732 -3.266 4.652
Treatment -1.134 0.264 -4.29 0.000 -1.651 -0.616
Post intervention -1.077 0.139 -7.73 0.000 -1.350 -0.804

Treatment#Post intervention
UC/legacy#1 -0.698 0.278 -2.51 0.012 -1.243 -0.153

Constant 53.92 0.855 63.06 0.000 52.24 55.59




Appendix 9: Contextualisation of findings

This section provides details regarding the selection of cutoff values for the construction of binary mental health
indicators, the calculation of the number of people who may have developed mental health disorders due to the
introduction of Universal Credit, and the number of people that may have reached the diagnostic thresholds for
depression/ common mental disorders due to the policy reform.

9.1. Selecting cut-offs for the MCS-12

Scores were selected based on Gill et al. (2007).3* A score of < 45 was chosen as the best screening cut-off for
depression (sensitivity, 0.87; specificity, 0.83; PPP, 0.18; NPP, 0.99), and < 50 for any anxiety disorder (sensitivity,
0.81; specificity, 0.73; PPP, 0.19; NPP, 0.98). A cut-off of < 50 was also chosen for any common mental disorder
(sensitivity, 0.84; specificity, 0.74; PPP, 0.24; NPP, 0.98).

9.2 Calculating the number of people between 2013-2019 that may have experienced depression and/ or
anxiety due to the introduction of Universal Credit

Based on data derived from Stat-Xplore, by December 2019, there were 2,730,575 people on Universal Credit.
Using a binary measure with a cut-off < 50 in the continuous mental health scale, our findings suggested there was
an increase in common mental disorders by 4.1 percentage points among individuals eligible for moving onto
Universal Credit compared to the comparison group. Based on this estimate, we found that approximately 111,954
(95% ClI 35,497 to 182,948) additional individuals may have developed a common mental disorder due to exposure
to Universal Credit compared to the non-eligible population. Based on a more conservative cut-off capturing
prevalence in depression (< 45) and our estimate of 3.0 percentage points, we find that by December 2019
approximately 81,917 (95% CI 10,922 to 150,182) additional persons may have developed depression due to the
introduction of Universal Credit.

9.3 Calculating the number of people reaching the diagnostic threshold for a common mental disorder

o <=45 cutoff for depression (sensitivity SN 0.87, specificity SP 0.83, prevalence 4%): PPV=17.58%
o <=50 cutoff for any mental disorder (incl. anxiety disorders and depression) (SN 0.84, SP 0.74, prevalence
9%): PPV=24.22%

We calculated that out of 111,954 additional individuals on Universal Credit who might have developed a common
mental disorder due to the policy introduction, approximately 27,115 individuals may have reached the diagnostic
threshold for any common mental disorder, including depression and anxiety disorders (111,954 *24.22%).
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Appendix 10: Findings from alternative outcome variables with multiple imputation

Table 10.1: Summary of findings for alternative outcome measures, multiple imputation models

Estimate | 95% CI P>t

Change in continuous MCS score -0.70 -1.24 t0 -0.15 0.012
Percentage point change in prevalence of

depression (<=45 cutoff) 3.0 04105.5 0.022
Percentage point change in prevalence of

common mental disorders (<=50 cutoff) 41 1310067 0.003
Change in continuous GHQ-12 score (0-36) 0.31 0.01 to 0.61 0.041
Change in continuous GHQ-12 score (0-12) 0.20 0.03 to 0.37 0.022
Percentage point change in prevalence of

psychological distress (cutoff >4) 24 0.2t045 0.032
Percentage point change in prevalence of

psychological distress (cutoff >3) 3.0 0.7t054 0.012
Change in continuous PCS score -0.24 -0.66t0 0.18 0.269
Percentage point change in prevalence of )

physical conditions (<=50) 0.8 141030 0.468




Table 10.2. Binary MCS measure (< 45 cutoff) screening for depression)

The binary MCS variable is constructed such that an odds ratio above 1 implies an increase in depression.

Multiple-imputation estimates Imputations =10

Survey: Logistic regression Number of obs. = 108,247

Number of strata = 361 Total obs. = 1,190,717

Number of PSUs = 86,558

MCS Binary (<45) Odds ratio std. err. t P>t [95% CIJ

Age 1.033 0.009 3.59 0.000 1.015 1.052
Age squared 0.999 0.000 -5.61 0.000 0.999 1
Gender (ref. male)

Female 1.537 0.061 10.80 0.000 1.421 1.661
Dependent child (ref. no)

Yes 0.821 0.032 -5.09 0.000 0.761 0.886
Longstanding illness (ref. no)

Yes 23 0.064 29.71 0.000 2.177 2.430
Marital status (ref. married/cohab.)

Single 1.529 0.051 12.84 0.000 1.433 1.631
Country (ref. England)

Wales 1.126 0.07 1.90 0.058 0.996 1.273
Scotland 1.056 0.054 1.06 0.289 0.955 1.167
Ethnicity (ref. British)

Non-British 1.168 0.046 393 0.000 1.081 1.262
Educational level (ref. degree)

A Levels/ GCSE 1.042 0.032 1.35 0.178 0.982 1.106
Other 1.223 0.068 3.62 0.000 1.097 1.363
No qualification 1.349 0.075 5.35 0.000 1.208 1.506

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 1.095 0.527 0.19 0.850 0.426 2.814
-9 0.840 0.227 -0.64 0.520 0.495 1.427
-8 1.234 0.221 1.17 0.241 0.868 1.753
-7 0.875 0.088 -1.33 0.183 0.719 1.065
-6 0.926 0.062 -1.15 0.251 0.811 1.056
-5 0.949 0.053 -0.94 0.348 0.850 1.059
-4 1.070 0.058 1.24 0.215 0.961 1.191
-3 1.131 0.062 2.23 0.026 1.015 1.260
-2 1.186 0.066 3.07 0.002 1.064 1.323
-1 1.158 0.066 2.58 0.010 1.036 1.295
+1 1.070 0.077 0.94 0.348 0.929 1.231
+2 1.153 0.086 1.92 0.055 0.997 1.333
+3 1.199 0.100 2.18 0.029 1.018 1.412
+4 1.290 0.133 2.47 0.013 1.054 1.578
+5 1.132 0.226 0.62 0.534 0.766 1.675
+6 0.580 0.309 -1.02 0.308 0.203 1.656
Treatment 1.288 0.079 4.12 0.000 1.142 1.453
Post intervention 1.282 0.044 7.17 0.000 1.198 1.372
Treatment#Post intervention

UC/legacy#1 1.122 0.07 1.85 0.064 0.993 1.268
Constant 0.138 0.026 -10.47 0.000 0.095 0.200
Marginal test

MCS Binary (<45) Coefficient std. err. t P>t [95% CI]

Treatment#Post intervention
UC/legacy#l 0.03 0.013 2.30 0.022 0.004 0.055




Table 10.3. Binary MCS measure (< 50 cutoff) screening for anxiety disorders/ common mental disorder

The binary MCS measure is constructed such that an odds ratio above 1 implies an increase in distress.

Multiple-imputation estimates Imputations =10

Survey: Logistic regression Number of obs. = 108,247

Number of strata = 361 Total obs. = 1,190,717

Number of PSUs = 86,558

MCS Binary (<50) Odds ratio std. err. t P>t [95% CIJ

Age 1.044 0.009 5.11 0.000 1.027 1.061
Age squared 0.999 0.000 -7.21 0.000 0.999 0.999
Gender (ref. male)

Female 1.484 0.053 11.11 0.000 1.384 1.591
Dependent child (ref. no)

Yes 0.852 0.03 -4.56 0.000 0.795 0913
Longstanding illness (ref. no)

Yes 1.981 0.054 25.20 0.000 1.878 2.089
Marital status (ref. married/cohab.)

Single 1.41 0.045 10.88 0.000 1.326 1.500
Country (ref. England)

Wales 1.102 0.062 1.72 0.085 0.987 1.231
Scotland 0.969 0.045 -0.67 0.502 0.884 1.062
Ethnicity (ref. British)

Non-British 1.089 0.039 2.37 0.018 1.015 1.169
Educational level (ref. degree)

A Levels/ GCSE 0.982 0.027 -0.65 0.516 0.930 1.037
Other 1.044 0.052 0.86 0.388 0.947 1.151
No qualification 1.197 0.063 3.44 0.001 1.080 1.327

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 1.078 0.509 0.16 0.873 0.427 2.719
-9 0.860 0.209 -0.62 0.535 0.534 1.385
-8 1.294 0.203 1.64 0.100 0.952 1.760
-7 0.950 0.083 -0.59 0.557 0.800 1.128
-6 0.900 0.053 -1.79 0.074 0.802 1.010
-5 0.980 0.049 -0.40 0.686 0.888 1.081
-4 1.202 0.058 3.80 0.000 1.093 1.322
-3 1.087 0.054 1.68 0.094 0.986 1.199
-2 1.150 0.060 2.69 0.007 1.039 1.274
-1 1.103 0.058 1.88 0.061 0.996 1.223
+1 1.077 0.072 1.11 0.266 0.945 1.229
+2 1.142 0.082 1.85 0.064 0.992 1.316
+3 1.294 0.104 3.20 0.001 1.105 1.514
+4 1.427 0.151 335 0.001 1.159 1.757
+5 1.400 0.270 1.75 0.081 0.960 2.043
+6 0.951 0.480 -0.10 0.921 0.351 2.572
Treatment 1.158 0.063 2.69 0.007 1.041 1.289
Post intervention 1.176 00.036 5.30 0.000 1.108 1.249
Treatment#Post intervention

UC/legacy#1 1.186 .069 2.93 0.003 1.058 1.329
Constant 0.298 0.053 -6.84 0.000 0.210 0.421

Marginal test
MCS binary Coefficient std. err. t P>t [95% CI]
Treatment#Post intervention
UC/legacy#1 041 0.014 2.94 0.003 0.013 0.067




Table 10.4. Continuous GHQ-12 (0-36 Scale)

The score ranges between 0-36, where higher values suggest greater psychological distress.

Multiple-imputation estimates
Survey: Linear regression
Number of strata =361
Number of PSUs = 86,558

Imputations =10
Number of obs = 108,247
Total obs. = 1,190,717

GHQ-12 (0-36) Coefficient std. err. t P>t [95% CI]

Age 0.110 0.022 4.89 0.000 0.066 0.154
Age squared -0.002 0.000 -5.94 0.000 -0.002 -0.001
Gender (ref. male)

Female 1.321 0.106 12.49 0.000 1.113 1.528
Dependent child (ref. no)

Yes -0.740 0.104 -7.09 0.000 -0.944 -0.535
Longstanding illness (ref. no)

Yes 2.889 0.081 35.77 0.000 2.73 3.047
Marital status (ref. married/cohab.)

Single 0.994 0.090 11.05 0.000 0.818 1.17
Country (ref. England)

Wales 0.411 0.168 2.45 0.015 0.082 0.741
Scotland 0.089 0.129 0.69 0.490 -0.164 0.342
Ethnicity (ref. British)

Non-British 0.076 0.096 0.79 0.428 -0.112 0.265
Educational level (ref. degree)

A Levels/ GCSE 0.044 0.070 0.62 0.534 -0.094 0.181
Other 0.187 0.147 1.28 0.202 -0.100 0.474
No qualification 0.295 0.139 2.11 0.035 0.021 0.568
Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 -0.280 0.688 -0.41 0.684 -1.63 1.070
-9 0.262 0.726 0.36 0.719 -1.163 1.686
-8 0.828 0.548 1.51 0.131 -0.247 1.903
-7 -0.077 0.254 -0.30 0.760 -0.575 0.420
-6 -0.103 0.156 -0.66 0.511 -0.408 0.203
-5 -0.129 0.128 -1.01 0314 -0.381 0.123
-4 -0.078 0.125 -0.62 0.535 -0.323 0.168
-3 0.134 0.135 1.00 0319 -0.130 0.399
2 -0.130 0.133 -0.98 0.327 -0.390 0.130
-1 -0.191 0.134 -1.42 0.156 -0.454 0.073
+1 0.095 0.177 0.54 0.591 -0.251 0.441
+2 0.249 0.188 1.32 0.187 -0.121 0.618
+3 0.298 0.211 1.41 0.159 -0.117 0.712
+4 0.620 0.280 221 0.027 0.070 1.169
+5 0.394 0.372 1.06 0.289 -0.335 1.124
+6 -0.663 1.217 -0.54 0.586 -3.048 1.722
Treatment -0.085 0.138 -0.62 0.535 -0.355 0.184
Post intervention 0.732 0.082 8.97 0.000 0.572 0.893
Treatment#Post intervention

UC/legacy#1 0.312 0.153 2.04 0.041 0.012 0.611
Constant 7.78 0.481 16.18 0.000 6.837 8.723
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Table 10.5. Continuous GHQ-12 (0-12 Scale)

The score ranges between 0-12, where higher values suggest greater psychological distress.

Multiple-imputation estimates
Survey: Linear regression
Number of strata =361
Number of PSUs = 86,558

Imputations =10
Number of obs = 108,247
Total obs. = 1,190,717

GHQ-12 (0-36) Coefficient std. err. t P>t [95% CI]

Age 0.027 0.013 2.15 0.032 0.002 0.051

Age squared -0.001 0.000 -3.58 0.000 -0.001 0.000
Gender (ref. male)

Female 0.659 0.059 11.20 0.000 0.543 0.774
Dependent child (ref. no)

Yes -0.417 0.060 -7.01 0.000 -0.534 -0.301
Longstanding illness (ref. no)

Yes 1.532 0.047 32.58 0.000 1.439 1.624
Marital status (ref. married/cohab.)

Single .548 .052 10.60 0.000 0.447 0.650
Country (ref. England)

Wales 0.104 0.087 1.19 0.235 -0.067 0.274
Scotland 0.050 0.076 0.66 0.510 -0.099 0.200
Ethnicity (ref. British)

Non-British 0.163 0.056 2.94 0.003 0.054 0.272
Educational level (ref. degree)

A Levels/ GCSE -0.071 0.040 -1.78 0.075 -0.148 0.007
Other 0.054 0.083 0.65 0.516 -0.109 0.217
No qualification 0.160 0.084 1.89 0.060 -0.007 0.326
Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 0.150 0.463 0.32 0.747 -0.764 1.063

-9 0.130 0.395 0.33 0.742 -0.643 0.904
-8 0.380 0.301 1.26 0.207 -0.210 0.969
-7 0.028 0.132 0.21 0.833 -0.231 0.286
-6 -0.038 0.089 -0.42 0.671 -0.213 0.137
-5 -0.048 0.070 -0.68 0.496 -0.185 0.090
-4 -0.063 0.073 -0.86 0.392 -0.207 0.081

-3 0.114 0.075 1.51 0.131 -0.034 0.261

2 -0.003 0.076 -0.04 0.969 -0.152 0.146
-1 -0.100 0.073 -1.37 0.172 -0.243 0.043

+1 0.041 0.102 0.41 0.685 -0.158 0.241

+2 0.046 0.106 0.44 0.663 -0.162 0.255
+3 0.136 0.123 1.11 0.269 -0.105 0.376
+4 0.246 0.160 1.54 0.124 -0.068 0.560
+5 0.035 0.231 0.15 0.878 -0.418 0.489
+6 0.113 0.729 0.16 0.877 -1.317 1.544
Treatment -0.053 0.079 -0.68 0.5 -0.207 0.101

Post intervention 0.345 0.045 7.75 0.000 0.258 0.432
Treatment#Post intervention

UC/legacy#1 0.197 0.086 2.28 0.022 0.028 0.367
Constant 0.781 0.266 2.94 0.003 0.26 1.302
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Table 10.6. Binary GHQ-12 measure (cutoff >4)

The binary GHQ-12 is constructed such that an odds ratio above 1 suggests an increase in psychological distress.

Multiple-imputation estimates Imputations =10
Survey: Linear regression Number of obs = 108,247
Number of strata = 361 Total obs. = 1,190,717

Number of PSUs = 86,558
Binary GHQ-12 (>4

Odds ratio std. err. t P>t [95% CI]
cutoff)
Age 1.009 0.01 0.94 0.345 0.990 1.029
Age squared 1 0.000 -2.09 0.037 1 1
Gender (ref. male)
Female 1.546 0.069 9.80 0.000 1.417 1.687
Dependent child (ref. no)
Yes 0.775 0.033 -5.91 0.000 0.712 0.843
Longstanding illness (ref. no)
Yes 2.627 0.085 29.87 0.000 2.466 2.799
Marital status (ref. married/cohab.)
Single 1.436 0.055 9.53 0.000 1.333 1.547
Country (ref. England)
Wales 1.035 0.069 0.53 0.600 0.909 1.179
Scotland 0.989 0.059 -0.19 0.853 0.879 1.113
Ethnicity (ref. British)
Non-British 1.088 0.050 1.84 0.066 0.994 1.191
Educational level (ref. degree)
A Levels/ GCSE 0.935 0.033 -1.94 0.052 0.873 1.001
Other 0.983 0.064 -0.26 0.794 0.865 1.117
No qualification 1.065 0.068 0.98 0.326 0.939 1.208

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 0.661 0.387 -0.71 0.481 0.208 2.099
-9 1.079 0.316 0.26 0.797 0.607 1.916
-8 1.180 0.242 0.81 0.420 0.789 1.765
-7 1.019 0.112 0.17 0.866 0.821 1.264
-6 0.961 0.074 -0.52 0.605 0.826 1.118
-5 1.014 0.063 0.23 0.818 0.898 1.145
-4 0.955 0.060 -0.74 0.460 0.844 1.08

-3 1.068 0.066 1.06 0.288 0.946 1.206
-2 1.002 0.065 0.02 0.980 0.882 1.137
-1 0913 0.061 -1.37 0.170 0.801 1.040
+1 1.034 0.088 0.39 0.696 0.876 1.221
+2 1.014 0.086 0.16 0.874 0.858 1.198
+3 1.096 0.102 0.98 0.328 0.913 1.315
+4 1.277 0.150 2.09 0.037 1.015 1.608
+5 1.003 0.249 0.01 0.989 0.617 1.631
+6 1.145 0.677 0.23 0.819 0.357 3.671
Treatment 0.961 0.069 -0.55 0.585 0.834 1.108
Post intervention 1.32 0.054 6.74 0.000 1.217 1.431
Treatment#Post intervention

UC/legacy#1 1.159 0.083 2.06 0.039 1.007 1.333
Constant 0.13 0.027 -9.88 0.000 0.087 0.195

Marginal test
Binary GHQ-12 (>4) Coefficient  std. err. t P>t [95% CI]
Treatment#Post intervention
UC/legacy#l 0.024 0.011 2.15 0.032 0.002 0.045




Table 10.7. Binary GHQ-12 measure (cutoff >3)

The binary GHQ-12 is constructed such that an odds ratio above 1 suggests an increase in psychological distress.

Multiple-imputation estimates Imputations =10
Survey: Linear regression Number of obs = 108,247
Number of strata = 361 Total obs. = 1,190,717

Number of PSUs = 86,558
GHQ-12 Binary (=3

Odds ratio std. err. t P>t [95% CI]
cutoff)
Age 1.005 0.009 0.52 0.601 0.987 1.023
Age squared 1 0.000 -1.99 0.047 1 1
Gender (ref. male)
Female 1.519 0.063 10.01 0.000 1.4 1.649

Dependent child (ref. no)
Yes 0.766 0.031 -6.59 0.000 0.707 0.829

Longstanding illness (ref. no)
Yes 2.509 0.075 30.59 0.000 2.365 2.662

Marital status (ref. married/cohab.)

Single 1.433 0.05 10.22 0.000 1.337 1.535
Country (ref. England)

Wales 1.006 0.063 0.10 0.921 0.89 1.138
Scotland 1.025 0.058 0.44 0.658 0.918 1.146
Ethnicity (ref. British)

Non-British 1.07 0.045 1.61 0.107 0.985 1.161
Educational level (ref. degree)

A Levels/ GCSE 0.907 0.029 -3.03 0.002 0.851 0.966
Other 0.984 0.058 -0.27 0.79 0.877 1.105
No qualification 1.071 0.062 1.19 0.237 0.956 1.2

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 1.261 0.729 0.40 0.689 0.405 3.929
-9 1.160 0.323 0.53 0.594 0.672 2.001
-8 1.343 0.259 1.53 0.126 0.920 1.960
-7 1.102 0.109 0.98 0.329 0.907 1.338
-6 0.993 0.069 -0.11 0.916 0.867 1.137
-5 1.002 0.057 0.04 0.966 0.897 1.120
-4 0.945 0.055 -0.97 0.333 0.842 1.060
-3 1.021 0.059 0.36 0.722 0.912 1.142
-2 0.946 0.057 -0.93 0.353 0.841 1.064
-1 0.919 0.056 -1.37 0.170 0.815 1.037
+1 1.088 0.086 1.06 0.289 0.931 1.270
+2 1.048 0.087 0.57 0.570 0.891 1.234
+3 1.137 0.101 1.44 0.151 0.955 1.353
+4 1.207 0.133 1.71 0.088 0.972 1.498
+5 1.298 0.308 1.10 0.273 0.815 2.067
+6 1.14 0.636 0.24 0.814 0.381 3411
Treatment 0.885 0.058 -1.85 0.064 0.777 1.007
Post intervention 1.278 0.048 6.50 0.000 1.187 1.376
Treatment#Post intervention

UC/legacyi#l 1.19 0.08 2.59 0.010 1.043 1.358
Constant 0.216 0.041 -7.99 0.000 0.148 0.314

Marginal test
GHQ-12 Binary (>3
cutoff)
Treatment#Post intervention
UC/legacy#l 0.030 0.012 2.51 0.012 0.007 0.054

Coefficient std. err. t P>t [95% CI]




Table 10.8. Physical health (continuous PCS score 0-100)

The PCS score ranges between 0-100, where higher values indicate better physical health.

Multiple imputation by chains using truncated regression and 10 imputation cycles

Multiple-imputation estimates
Survey: Logistic regression
Number of strata = 361
Number of PSUs = 86,558

Imputations =10
Number of obs. = 108,247
Total obs. = 1,190,717

PCS Coefficient std. err. t P>t [95% CIJ

Age 0.159 0.033 4.79 0.000 0.094 0.224
Age squared -0.003 0.000 -7.47 0.000 -0.004 -0.002
Gender (ref. male)

Female -1.315 0.152 -8.67 0.000 -1.612 -1.017
Dependent child (ref. no)

Yes 1.273 0.15 8.46 0.000 0.978 1.568
Longstanding illness (ref. no)

Yes -8.257 0.124 -66.49 0.000 -8.5 -8.013
Marital status (ref. married/cohab.)

Single 0.376 0.12 3.13 0.002 0.141 612
Country (ref. England)

Wales -0.319 0.201 -1.59 0.112 -0.713 0.074
Scotland 0.235 0.180 1.30 0.192 -0.118 0.587
Ethnicity (ref. British)

Non-British -1.945 133 -14.61 0.000 -2.206 -1.684
Educational level (ref. degree)

A Levels/ GCSE -1.138 0.102 -11.17 0.000 -1.338 -0.938
Other -2.618 0.200 -13.12 0.000 -3.009 -2.227
No qualification -3.023 0.210 -14.40 0.000 -3.435 -2.611
Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 0.691 1.587 0.44 0.663 -2.42 3.802
-9 0.140 0.916 0.15 0.879 -1.655 1.935
-8 0.187 0.589 0.32 0.751 -0.967 1.341
-7 -0.986 0.381 -2.59 0.010 -1.732 -0.239
-6 0.063 0.232 0.27 0.787 -0.392 0.517
-5 0.036 0.197 0.18 0.855 -0.349 0.421
-4 -0.319 0.186 -1.72 0.086 -0.684 0.046
-3 -0.774 0.200 -3.88 0.000 -1.166 -0.383
2 -0.834 0.203 -4.10 0.000 -1.232 -0.436
-1 -0.684 0.197 -3.47 0.001 -1.070 -0.297
+1 0.118 0.234 0.50 0.616 -0.341 0.577
+2 0.161 0.275 0.58 0.559 -0.379 0.700
+3 -0.31 0.278 -1.12 0.263 -0.855 0.234
+4 -0.09 0.344 -0.26 0.794 -0.765 0.585
+5 -0.767 0.686 -1.12 0.263 -2.112 0.577
+6 -0.036 1.297 -0.03 0.978 -2.580 2.508
Treatment -0.595 0.192 -3.10 0.002 -0.972 -0.218
Post intervention -1.147 0.117 -9.78 0.000 -1.377 -0.917
Treatment#Post intervention

UC/legacy#1 -0.236 0214 -1.10 0.269 -0.656 0.183
Constant 55.416 .682 81.25 0.000 54.079 56.753
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Table 10.9. Binary PCS score (< 50 cutoff) screening for physical conditions

The PCS binary score is constructed such that an odds ratio above 1 implies worse physical health.

Multiple-imputation estimates
Survey: Logistic regression

Number of strata = 361
Number of PSUs = 86,558

Imputations =10

Number of obs. = 108,247
Total obs. = 1,190,717

PCS Binary (<50) Odds ratio std. err. t P>t [95% CIJ
Age 0.962 0.009 -4.08 0.000 944 0.98
Age squared 1.001 0.000 6.07 0.000 1 1.001
Gender (ref. male)
Female 1.314 0.055 6.49 0.000 1.21 1.426
Dependent child (ref. no)
Yes 0.804 0.033 -5.31 0.000 142 0.872
Longstanding illness (ref. no)
Yes 5.6 0.166 58.10 0.000 5.283 5.935
Marital status (ref. married/cohab.)
Single 0.996 0.036 -0.11 0911 928 1.069
Country (ref. England)
Wales 1.091 0.071 1.33 0.183 0.96 1.241
Scotland 0.901 0.049 -1.92 0.054 0.811 1.002
Ethnicity (ref. British)
Non-British 1.753 0.072 13.70 0.000 1.617 1.899
Educational level (ref. degree)
A Levels/ GCSE 1.368 0.045 9.57 0.000 1.283 1.459
Other 1.843 0.107 10.56 0.000 1.645 2.065
No qualification 2.135 0.119 13.59 0.000 1.913 2.383
Number of years before and after the introduction of UC (ref. year 0 introduction of UC)
-10 0.908 0.436 -0.20 0.841 0.354 2.326
-9 0.998 0.273 -0.01 0.994 0.583 1.708
-8 1.001 0.191 0.00 0.996 0.688 1.457
-7 1.276 0.135 2.31 0.021 1.038 1.569
-6 0.953 0.068 -0.67 0.504 0.829 1.097
-5 0.983 0.061 -0.27 0.784 0.871 1.110
-4 1.033 0.06 0.56 0.578 0.922 1.157
-3 1.228 0.075 3.38 0.001 1.090 1.383
2 1.302 0.083 4.15 0.000 1.150 1.476
-1 1.171 0.073 2.54 0.011 1.037 1.323
+1 1.071 0.081 0.91 0.364 0.924 1.241
+2 0.991 0.082 -0.11 0914 0.843 1.165
+3 1.191 0.105 1.97 0.049 1.001 1416
+4 1.056 0.121 0.48 0.632 0.844 1.322
+5 1.367 0.307 1.39 0.163 0.881 2.122
+6 1.497 0.922 0.66 0.513 0.445 5.039
Treatment 1.043 0.066 0.67 0.500 0.922 1.180
Post intervention 1.373 0.050 8.64 0.000 1.278 1.475
Treatment#Post intervention
UC/legacy#1 1.043 0.069 0.63 0.528 0916 1.188
Constant 0.175 0.035 -8.71 0.000 0.118 0.259
Marginal test
PCS Binary (<50) Coefficient std. err. t P>t [95% CI]
Treatment#Post intervention
UC/legacy#1 0.008 0.011 0.73 0.468 -0.014 0.030
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Appendix 11: Complete case analysis

Table 11.1. Summary of findings based on alternative outcome measures, complete case analysis

Estimate 95% CI P>t

Change in continuous MCS score -0.68 -1.23 t0 -0.13 0.016
Percentage point change in prevalence of

depression (<45 cutoff) 29 051054 0.025
Percentage point change in prevalence of

Common mental disorders (<50 cutoff) 4.1 141069 0.003
gg)ange in continuous GHQ-12 score (0- 026 0.04 10 0.56 0.085
i:zh)ange in continuous GHQ-12 score (0- 018 001 10 0.35 0.036
Percentage point change in prevalence of )

psychological distress (>4 cutoff) 22 0.0t044 0.052
Percentage point change in prevalence of

psychological distress (>3 cutoff) 28 051052 0.019
Change in continuous PCS score -0.24 -0.66 t0 0.18 0.259
Percentage point change in prevalence of )

physical conditions (<50) 08 151030 0.503




Table 11.2: MCS - parallel trends assumption, complete case analysis

Survey: Linear regression
Number of strata= 360
Number of PSUs = 79,947

Number of obs = 99,065
Population size = 70,933.18
Subpop. no. obs = 23,899
Subpop. size =25,418.298

Designdf = 79,587

F(15,79573) = 57.05

Prob>F = 0.0000

R-squared = 0.0663
MCS Coef. std. err. P>t [95% CI]
Age -0.170 0.072 -2.350 0.019 -0.312 -0.028
Age squared 0.003 0.001 3.760 0.000 0.002 0.005
Gender (ref. male)
Female -3.224 0.307 -10.500 0.000 -3.826 -2.622
Dependent child (ref. no)
Yes 1.906 0.297 6.420 0.000 1.324 2.488
Longstanding illness (ref. no)
Yes -3.872 0.207 -18.720 0.000 -4.278 -3.467
Marital status (ref. married/cohab.)
Single -2.114 0.250 -8.470 0.000 -2.603 -1.625
Country (ref. England)
Wales -0.301 0.503 -0.600 0.549 -1.288 0.685
Scotland -0.743 0.327 -2.270 0.023 -1.384 -0.101
Ethnicity (ref. British)
Non-British -0.398 0.251 -1.580 0.114 -0.891 0.095
Educational level (ref. degree)
A Levels/ GCSE 0.031 0.185 0.170 0.869 -0.332 0.393
Other -0.060 0.316 -0.190 0.851 -0.679 0.560
No qualification -0.513 0.372 -1.380 0.168 -1.242 0.216
Treatment -1.346 0.388 -3.470 0.001 -2.107 -0.586
Years to UC -0.105 0.077 -1.360 0.174 -0.256 0.046
Treatment#Y ears before -0.101 0.096 -1.050 0.294 -0.290 0.088
policy intervention
Constant 52.684 1.457 36.160 0.000 49.828 55.540

Note: 1 stratum omitted because it contains no subpopulation members.
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Table 11.3: MCS — full model results, complete case analysis

Survey: Linear regression

Number of strata= 361 Number of obs = 99,124
Number of PSUs = 79,999 Population size = 70,939.485
Designdf = 79,638
F(32,79607) = 77.28
Prob>F = 0.0000
R-squared = 0.0851
MCS Coef. std. err. t P>t [95% CIJ
Age -0.201 0.041 -4.930 0.000 -0.281 -0.121
Age squared 0.004 0.000 7.840 0.000 0.003 0.005
Gender (ref. male)
Female -2.424 0.172 -14.120 0.000 -2.761 -2.088
Dependent child (ref. no)
Yes 1.101 0.171 6.440 0.000 0.766 1.436
Longstanding illness (ref. no)
Yes -4.425 0.139 -31.850 0.000 -4.697 -4.153
Marital status (ref. married/cohab.)
Single -2.218 0.158 -14.080 0.000 -2.526 -1.909
Country (ref. England)
Wales -0.729 0.304 -2.400 0.016 -1.324 -0.133
Scotland -0.240 0.229 -1.050 0.296 -0.689 0.210
Ethnicity (ref. British)
Non-British -0.337 0.173 -1.950 0.052 -0.677 0.002
Educational level (ref. degree)
A Levels/ GCSE 0.061 0.128 0.480 0.633 -0.190 0.312
Other -0.533 0.249 -2.140 0.033 -1.022 -0.044
No qualification -0.874 0.246 -3.560 0.000 -1.355 -0.393

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 0471 1.493 0.320 0.753 -2.456 3.397
-9 0.621 1.044 0.590 0.552 -1.425 2.667
-8 -0.951 0.795 -1.200 0.231 -2.508 0.607
-7 0.667 0.400 1.670 0.096 -0.118 1451
-6 0.599 0.301 1.990 0.046 0.010 1.189
-5 0415 0.236 1.760 0.078 -0.047 0.877
-4 -0.415 0.233 -1.780 0.075 -0.872 0.042
-3 -0.458 0.236 -1.940 0.052 -0.921 0.005
-2 -0.449 0.251 -1.790 0.074 -0.941 0.043
-1 -0.463 0.249 -1.860 0.062 -0.951 0.024
+1 -0.271 0.336 -0.810 0.420 -0.931 0.388
+2 -0.668 0.366 -1.830 0.068 -1.385 0.049
+3 -0.823 0.391 -2.110 0.035 -1.589 -0.057
+4 -1.513 0.527 -2.870 0.004 -2.545 -0.481
+5 -0.865 0.688 -1.260 0.208 -2.214 0.483
+6 0.612 2.189 0.280 0.780 -3.679 4.902
Treatment -1.094 0.142 -7.720 0.000 -1.372 -0.816
Post intervention -1.076 0.276 -3.900 0.000 -1.616 -0.535

Treatment#Post intervention
UC/legacy#1 -0.678 0.280 -2.420 0.016 -1.228 -0.129

Constant 54.088 0.866 62.420 0.000 52.390 55.786




Table 11.4: Binary MCS (<45 cutoff screening for depression)— full model results, complete case

The binary outcome is constructed such that those with scores <45 are assigned 1, and 0 if otherwise.

Survey: Logistic regression
Number of strata= 361
Number of PSUs = 79,999

Number of obs

99,124

Population size = 70,939.485

Design df 79,638

F(31, 79608) 58.96

Prob>F 0.0000
MCS Binary (<45) Odds ratio std. err. P>t [95% CIJ
Age 1.035 0.009 3.830 0.000 1.017 1.054
Age squared 0.999 0.000 -5.880 0.000 0.999 1.000
Gender (ref. male)
Female 1.543 0.061 10.930 0.000 1.428 1.668
Dependent child (ref. no)
Yes 0.819 0.032 -5.130 0.000 0.758 0.884
Longstanding illness (ref. no)
Yes 2.307 0.066 29.310 0.000 2.182 2.440
Marital status (ref. married/cohab.)
Single 1.533 0.052 12.710 0.000 1.436 1.638
Country (ref. England)
Wales 1.127 0.071 1.900 0.057 0.997 1.275
Scotland 1.051 0.054 0.970 0.333 0.950 1.163
Ethnicity (ref. British)
Non-British 1.161 0.046 3.760 0.000 1.074 1.255
Educational level (ref. degree)
A Levels/ GCSE 1.030 0.032 0.980 0.328 0.970 1.094
Other 1.238 0.069 3.820 0.000 1.109 1.381
No qualification 1.324 0.069 5.380 0.000 1.195 1.466
Number of years before and after the introduction of UC (ref. year 0 introduction of UC)
-10 1.121 0.540 0.240 0.812 0.436 2.883
-9 0.844 0.228 -0.630 0.531 0.497 1.433
-8 1.268 0.230 1.310 0.190 0.889 1.809
-7 0.875 0.087 -1.350 0.178 0.721 1.063
-6 0.916 0.063 -1.280 0.199 0.801 1.047
-5 0.925 0.052 -1.380 0.169 0.828 1.034
-4 1.073 0.059 1.280 0.199 0.963 1.196
-3 1.116 0.061 2.030 0.043 1.004 1.242
2 1.189 0.066 3.130 0.002 1.067 1.325
-1 1.162 0.067 2.620 0.009 1.038 1.300
+1 1.074 0.077 0.990 0.324 0.932 1.237
+2 1.172 0.088 2.110 0.035 1.011 1.357
+3 1.208 0.101 2.260 0.024 1.025 1.422
+4 1.293 0.135 2.470 0.014 1.054 1.585
+5 1.167 0.231 0.780 0.436 0.791 1.721
+6 0.613 0.307 -0.980 0.328 0.230 1.636
Treatment 1.289 0.046 7.080 0.000 1.202 1.383
Post intervention 1.308 0.081 4.320 0.000 1.158 1.478
Treatment#Post intervention
UC/legacy#1 1.116 0.070 1.760 0.078 0.988 1.261
Constant 0.130 0.025 -10.760 0.000 0.090 0.189

Marginal test

MCS Binary (<45) Coefficient std. err. P>t [95% CI]
Treatment#Post intervention
UC/legacy#1 0.029 0.013 2.240 0.025 0.004 0.054
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Table 11.5: Binary MCS (<50 cutoff screening for depression)— full model results, complete case

The binary outcome is constructed such that those with scores <45 are assigned 1, and 0 if otherwise.

Survey: Logistic regression
Number of strata= 361
Number of PSUs = 79,999

Number of obs

99,124

Population size = 0,939.485

Design df

F(31, 79608)

79,638
46.21

Prob>F

MCS Binary (<50) Odds ratio std. err. P>t [95% CIJ

Age 1.047 0.009 5.430 0.000 1.030 1.064

Age squared 0.999 0.000 -7.520 0.000 0.999 0.999

Gender (ref. male)

Female 1.492 0.054 11.120 0.000 1.390 1.600

Dependent child (ref. no)

Yes 0.849 0.030 -4.560 0.000 0.791 0911

Longstanding illness (ref. no)

Yes 1.974 0.054 25.010 0.000 1.872 2.083

Marital status (ref. married/cohab.)

Single 1.408 0.045 10.670 0.000 1.322 1.499

Country (ref. England)

Wales 1.097 0.064 1.590 0.112 0.979 1.229

Scotland 0.963 0.045 -0.800 0.426 0.879 1.056

Ethnicity (ref. British)

Non-British 1.073 0.039 1.940 0.052 0.999 1.153

Educational level (ref. degree)

A Levels/ GCSE 0.970 0.027 -1.090 0.275 0918 1.025

Other 1.039 0.052 0.760 0.449 0.942 1.146

No qualification 1.151 0.058 2.800 0.005 1.043 1.269

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 1.108 0.523 0.220 0.828 0.439 2.796

-9 0.857 0.209 -0.630 0.527 0.532 1.381

-8 1.329 0.214 1.770 0.077 0.970 1.822

-7 0.955 0.083 -0.530 0.593 0.805 1.132

-6 0.894 0.053 -1.900 0.058 0.797 1.004

-5 0.959 0.049 -0.830 0.406 0.868 1.059

-4 1.221 0.060 4.030 0.000 1.108 1.345

-3 1.077 0.054 1.490 0.135 0.977 1.187

2 1.152 0.060 2.730 0.006 1.041 1.276

-1 1.113 0.059 2.020 0.044 1.003 1.234

+1 1.080 0.073 1.140 0.253 0.946 1.234

+2 1.157 0.084 2.020 0.043 1.004 1.334

+3 1.302 0.104 3.290 0.001 1.112 1.523

+4 1.433 0.154 3.360 0.001 1.162 1.768

+5 1.450 0.268 2.010 0.044 1.010 2.082

+6 0.927 0.429 -0.160 0.871 0.374 2.298

Treatment 1.177 0.037 5.200 0.000 1.107 1.252

Post intervention 1.177 0.065 2.970 0.003 1.057 1.310

Treatment#Post intervention

UC/legacy#1 1.188 0.070 2.950 0.003 1.059 1.333

Constant 0.278 0.049 -7.230 0.000 0.196 0.393
Marginal test

GHQ-12 Binary Coefficient std. err. P>t [95% CI]

Treatment#Post intervention

UC/legacy#1 0.041 0.014 2.970 0.003 0.014 0.069
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Table 11.6. Continuous GHQ-12 score: 0-36 Scale

The score ranges between 0-36, where higher values suggest greater psychological distress.

Survey: Linear regression

Number of strata= 361 Number of obs = 98,494
Number of PSUs = 79,421 Population size = 69,868.66
Designdf = 79,060
F(31,79030) = 68.46
Prob>F = 0.0000
R-squared = 0.0823
GHQ-12 (0-36) Coefficient std. err. t P>t [95% CI]
Age 0.107 0.023 4.660 0.000 0.062 0.152
Age squared -0.002 0.000 -5.680 0.000 -0.002 -0.001
Gender (ref. male)
Female 1.348 0.106 12.760 0.000 1.141 1.555
Dependent child (ref. no)
Yes -0.750 0.106 -7.050 0.000 -0.958 -0.541
Longstanding illness (ref. no)
Yes 2.889 0.081 35.640 0.000 2.730 3.048
Marital status (ref. married/cohab.)
Single 0.961 0.092 10.490 0.000 0.781 1.140
Country (ref. England)
Wales 0.439 0.172 2.560 0.010 0.103 0.775
Scotland 0.111 0.131 0.840 0.399 -0.147 0.368
Ethnicity (ref. British)
Non-British 0.103 0.100 1.030 0.302 -0.093 0.300
Educational level (ref. degree)
A Levels/ GCSE 0.041 0.071 0.580 0.562 -0.098 0.180
Other 0.180 0.150 1.190 0.232 -0.115 0.474
No qualification 0277 0.144 1.930 0.054 -0.005 0.559

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 -0.381 0.684 -0.560 0.577 -1.721 0.959
-9 0.359 0.766 0.470 0.640 -1.143 1.860
-8 0.879 0.580 1.510 0.130 -0.258 2.016
-7 -0.090 0.258 -0.350 0.726 -0.595 0.415
-6 -0.100 0.163 -0.610 0.540 -0.419 0.219
-5 -0.136 0.132 -1.030 0.305 -0.395 0.124
-4 -0.099 0.127 -0.780 0.435 -0.349 0.150
-3 0.103 0.135 0.760 0.445 -0.162 0.368
-2 -0.157 0.133 -1.180 0.238 -0.417 0.104
-1 -0.217 0.129 -1.680 0.093 -0.469 0.036
+1 0.125 0.176 0.710 0.478 -0.220 0.470
+2 0.283 0.189 1.500 0.135 -0.088 0.653
+3 0316 0.209 1.520 0.129 -0.093 0.725
+4 0.643 0.282 2.280 0.022 0.091 1.195
+5 0.513 0.357 1.440 0.151 -0.187 1.212
+6 -0.552 1.317 -0.420 0.675 -3.133 2.029
Treatment 0.787 0.080 9.840 0.000 0.631 0.944
Post intervention -0.072 0.137 -0.530 0.596 -0.340 0.195

Treatment#Post intervention
UC/legacyt#l 0.263 0.152 1.730 0.085 -0.036 0.561

Constant 7.794 0.488 15.950 0.000 6.836 8.751




Table 11.7. Continuous GHQ-12 score: 0-12 Scale
The score ranges between 0-36, where higher values suggest greater psychological distress.

Survey: Linear regression

Number of strata= 361 Number of obs = 98,494
Number of PSUs = 79,421 Population size = 69,868.66
Designdf = 79,060
F(31,79030) = 59.76
Prob>F = 0.0000
R-squared = 0.0738
GHQ-12 (0-12) Coefficient std. err. t P>t [95% CI]
Age 0.026 0.012 2.130 0.033 0.002 0.051
Age squared -0.001 0.000 -3.610 0.000 -0.001 -0.000
Gender (ref. male)
Female 0.677 0.060 11.280 0.000 0.560 0.795
Dependent child (ref. no)
Yes -0.427 0.061 -6.960 0.000 -0.548 -0.307
Longstanding illness (ref. no)
Yes 1.534 0.046 33.380 0.000 1.444 1.624
Marital status (ref. married/cohab.)
Single 0.528 0.051 10.390 0.000 0.429 0.628
Country (ref. England)
Wales 0.133 0.092 1.450 0.148 -0.047 0.313
Scotland 0.045 0.077 0.590 0.556 -0.106 0.197
Ethnicity (ref. British)
Non-British 0.175 0.055 3.170 0.002 0.067 0.284
Educational level (ref. degree)
A Levels/ GCSE -0.077 0.040 -1.920 0.054 -0.156 0.001
Other 0.035 0.081 0.430 0.666 -0.124 0.194
No qualification 0.163 0.079 2.070 0.038 0.009 0.317

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 0.122 0.432 0.280 0.778 -0.724 0.968
-9 0.161 0.419 0.380 0.701 -0.660 0.981
-8 0.381 0315 1.210 0.227 -0.236 0.997
-7 -0.007 0.135 -0.050 0.961 -0.271 0.257
-6 -0.038 0.093 -0.410 0.680 -0.220 0.144
-5 -0.045 0.072 -0.620 0.533 -0.185 0.096
-4 -0.072 0.071 -1.020 0.307 -0.211 0.066
-3 0.106 0.075 1.410 0.158 -0.041 0.253
-2 -0.002 0.075 -0.020 0.980 -0.149 0.146
-1 -0.113 0.073 -1.560 0.119 -0.255 0.029
+1 0.047 0.101 0.460 0.643 -0.151 0.245
+2 0.055 0.106 0.510 0.607 -0.154 0.263
+3 0.152 0.119 1.280 0.202 -0.081 0.386
+4 0.253 0.160 1.580 0.113 -0.060 0.566
+5 0.103 0.226 0.450 0.650 -0.340 0.545
+6 -0.082 0.705 -0.120 0.907 -1.464 1.300
Treatment 0.365 0.045 8.150 0.000 0.277 0.453
Post intervention -0.044 0.079 -0.550 0.579 -0.199 0.111

Treatment#Post intervention
UC/legacy#1 0.182 0.087 2.100 0.036 0.012 0.352

Constant 0.784 0.261 3.000 0.003 0.272 1.297




Table 11.8. Binary GHQ-12 measure (>4 cutoff)

The binary GHQ-12 is constructed such that an odds ratio above 1 suggests an increase in psychological distress.

Survey: Logistic regression

Number of strata= 361 Number of obs = 98,494
Number of PSUs = 79,421 Population size = 69,868.66

Designdf = 79,060

F(31,79030) = 47.03

Prob>F = 0.0000
Binary GHQ-12 (>4) Odds ratio  std. err. t P>t [95% CI]
Age 1.009 0.010 0.860 0.392 0.989 1.028
Age squared 1.000 0.000 -2.020 0.043 1.000 1.000
Gender (ref. male)
Female 1.561 0.071 9.780 0.000 1.428 1.707
Dependent child (ref. no)
Yes 0.772 0.034 -5.800 0.000 0.707 0.843
Longstanding illness (ref. no)
Yes 2.637 0.085 30.130 0.000 2.476 2.809
Marital status (ref. married/cohab.)
Single 1.422 0.054 9.240 0.000 1.320 1.533
Country (ref. England)
Wales 1.048 0.072 0.690 0.492 0916 1.200
Scotland 0.977 0.059 -0.390 0.694 0.868 1.099
Ethnicity (ref. British)
Non-British 1.095 0.050 1.960 0.050 1.000 1.198
Educational level (ref. degree)
A Levels/ GCSE 0.928 0.033 -2.120 0.034 0.866 0.995
Other 0.969 0.063 -0.490 0.627 0.853 1.101
No qualification 1.068 0.064 1.080 0.279 0.948 1.202

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 0.602 0.305 -1.000 0.317 0.223 1.627
-9 1.098 0.335 0.310 0.760 0.603 1.997
-8 1.161 0.248 0.700 0.485 0.764 1.764
-7 0.987 0.111 -0.120 0.908 0.791 1.231
-6 0.956 0.077 -0.560 0.578 0.816 1.120
-5 1.016 0.065 0.240 0.807 0.896 1.151
-4 0.945 0.060 -0.890 0.373 0.834 1.071
-3 1.057 0.068 0.870 0.383 0.933 1.199
2 0.997 0.066 -0.040 0.967 0.876 1.135
-1 0.901 0.061 -1.560 0.119 0.789 1.027
+1 1.038 0.088 0.440 0.663 0.879 1.225
+2 1.021 0.087 0.250 0.805 0.864 1.208
+3 1.113 0.103 1.150 0.249 0.928 1.334
+4 1.285 0.151 2.130 0.033 1.020 1.619
+5 1.058 0.258 0.230 0.818 0.656 1.707
+6 0.889 0.507 -0.210 0.836 0.291 2.718
Treatment 1.346 0.056 7.130 0.000 1.241 1.461
Post intervention 0.967 0.071 -0.450 0.649 0.838 1.117
Treatment#Post intervention

UC/legacy#1 1.143 0.083 1.850 0.064 0.992 1.317
Constant 0.132 0.027 -9.750 0.000 0.088 0.198
Marginal test

Binary GHQ-12 (>4) Coefficient std. err. t P>t [95% CI]

Treatment#Post intervention
UC/legacy#1 0.022 0.011 1.940 0.052 -0.000 0.044




Table 11.9. Binary GHQ-12 measure (=3 cutoff)

The binary GHQ-12 is constructed such that an odds ratio above 1 suggests an increase in psychological distress.

Survey: Logistic regression

Number of strata= 361 Number of obs = 98,494
Number of PSUs = 79,421 Population size = 69,868.66
Designdf = 79,060
F(31,79030) = 49.36
Prob>F = 0.0000
Binary GHQ-12 (>3) Odds ratio std. err. t P>t [95% CI]
Age 1.003 0.009 0.360 0.719 0.985 1.022
Age squared 1.000 0.000 -1.880 0.060 1.000 1.000
Gender (ref. male)
Female 1.534 0.065 10.150 0.000 1.413 1.667
Dependent child (ref. no)
Yes 0.761 0.032 -6.550 0.000 0.701 0.826
Longstanding illness (ref. no)
Yes 2.524 0.076 30.770 0.000 2.379 2.677
Marital status (ref. married/cohab.)
Single 1.419 0.051 9.830 0.000 1.324 1.522
Country (ref. England)
Wales 1.025 0.066 0.390 0.696 0.904 1.163
Scotland 1.014 0.058 0.240 0.808 0.906 1.134
Ethnicity (ref. British)
Non-British 1.071 0.045 1.630 0.104 0.986 1.164
Educational level (ref. degree)
A Levels/ GCSE 0.899 0.030 -3.220 0.001 0.843 0.959
Other 0.969 0.057 -0.530 0.596 0.863 1.088
No qualification 1.071 0.060 1.210 0.225 0.959 1.195
Number of years before and after the introduction of UC (ref. year 0 introduction of UC)
-10 1.268 0.716 0.420 0.674 0.419 3.837
-9 1.168 0.341 0.530 0.595 0.659 2.069
-8 1.349 0.268 1.500 0.133 0.913 1.992
-7 1.083 0.110 0.790 0.431 0.888 1.322
-6 0.989 0.071 -0.160 0.873 0.859 1.138
-5 1.006 0.059 0.110 0.915 0.896 1.130
-4 0.934 0.055 -1.170 0.243 0.832 1.048
-3 1.012 0.059 0.210 0.833 0.902 1.136
2 0.945 0.057 -0.930 0.353 0.839 1.065
-1 0.908 0.056 -1.560 0.118 0.805 1.025
+1 1.095 0.087 1.140 0.254 0.937 1.279
+2 1.054 0.088 0.630 0.528 0.895 1.242
+3 1.151 0.101 1.600 0.109 0.969 1.368
+4 1.214 0.135 1.750 0.080 0.977 1.509
+5 1.376 0.321 1.370 0.171 0.871 2.173
+6 0.887 0.483 -0.220 0.825 0.305 2.581
Treatment 1.299 0.050 6.850 0.000 1.205 1.399
Post intervention 0.888 0.060 -1.770 0.077 0.778 1.013
Treatment#Post intervention
UC/legacy#1 1.179 0.080 2.430 0.015 1.032 1.346
Constant 0.222 0.043 -7.770 0.000 0.152 0.324
Marginal test
Binary GHQ-12 (>3) Coefficient std. err. t P>t [95% CI]

Treatment#Post intervention
UC/legacy#1 0.028 0.012 2.350 0.019 0.005 0.052



Table 11.10. Physical health (continuous PCS score)

The PCS score ranges between 0-100, where higher values indicate better physical health.

Survey: Linear regression
Number of strata= 361
Number of PSUs = 79,999

Number of obs = 99,124
Population size = 0,939.485

Designdf = 79,638

F(31,79608) = 241.60

Prob > F = 0.0000

R-squared = 0.227
PCS Coefficient std. err. t P>t [95% CIJ
Age 0.162 0.033 4.860 0.000 0.097 0.228
Age squared -0.003 0.000 -7.550 0.000 -0.004 -0.002
Gender (ref. male)
Female -1.274 0.154 -8.300 0.000 -1.575 -0.973
Dependent child (ref. no)
Yes 1.244 0.153 8.140 0.000 0.944 1.543
Longstanding illness (ref. no)
Yes -8.270 0.126 -65.650 0.000 -8.517 -8.023
Marital status (ref. married/cohab.)
Single 0.370 0.122 3.030 0.002 0.130 0.610
Country (ref. England)
Wales -0.409 0.201 -2.040 0.041 -0.803 -0.016
Scotland 0.275 0.179 1.530 0.125 -0.076 0.626
Ethnicity (ref. British)
Non-British -1.780 0.134 -13.330 0.000 -2.041 -1.518
Educational level (ref. degree)
A Levels/ GCSE -1.118 0.103 -10.900 0.000 -1.319 -0.917
Other -2.549 0.203 -12.560 0.000 -2.947 -2.151
No qualification -2.920 0.211 -13.820 0.000 -3.335 -2.506
Number of years before and after the introduction of UC (ref. year 0 introduction of UC)
-10 0.644 1.586 0.410 0.684 -2.463 3.752
-9 0.235 0.911 0.260 0.796 -1.550 2.020
-8 0.147 0.591 0.250 0.804 -1.012 1.305
-7 -1.042 0.385 -2.710 0.007 -1.795 -0.288
-6 0.096 0.233 0.410 0.681 -0.361 0.553
-5 0.040 0.198 0.200 0.839 -0.348 0.428
-4 -0.313 0.186 -1.690 0.092 -0.677 0.051
-3 -0.799 0.199 -4.010 0.000 -1.190 -0.408
2 -0.872 0.205 -4.260 0.000 -1.273 -0.470
-1 -0.652 0.193 -3.370 0.001 -1.031 -0.273
+1 0.094 0.236 0.400 0.691 -0.368 0.556
+2 0.166 0.278 0.600 0.551 -0.379 0.710
+3 -0.325 0.275 -1.180 0.238 -0.865 0.215
+4 -0.126 0.347 -0.360 0.716 -0.807 0.555
+5 -0.840 0.687 -1.220 0.221 -2.186 0.506
+6 0.064 1.357 0.050 0.962 -2.595 2.723
Treatment -1.137 0.118 -9.610 0.000 -1.369 -0.905
Post intervention -0.596 0.191 -3.110 0.002 -0.971 -0.221
Treatment#Post intervention
UC/legacy#1 -0.243 0.215 -1.130 0.259 -0.665 0.179
Constant 55.363 0.688 80.420 0.000 54.013 56.712
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Table 11.11. Binary PCS score (<50 screening for physical conditions)

The PCS binary score is constructed such that an odds ratio above 1 implies worse physical health.

Survey: Logistic regression

Number of strata= 361 Number of obs = 99,124
Number of PSUs = 79,999 Population size = 70,939.485

Designdf = 79,638

F(31,79608) = 159.96

Prob > F = 0.0000
PCS Binary (<50) Odds ratio std. err. t P>t [95% CIJ
Age 0.961 0.009 -4.060 0.000 0.943 0.980
Age squared 1.001 0.000 6.090 0.000 1.000 1.001
Gender (ref. male)
Female 1.306 0.055 6.360 0.000 1.203 1.418
Dependent child (ref. no)
Yes 0.811 0.034 -5.030 0.000 0.747 0.880
Longstanding illness (ref. no)
Yes 5.702 0.168 59.090 0.000 5.382 6.041
Marital status (ref. single)
Married/cohab 0.997 0.037 -0.090 0.927 0.927 1.071
Country (ref. England)
Wales 1.120 0.074 1.730 0.084 0.985 1.275
Scotland 0.887 0.048 -2.210 0.027 0.797 0.986
Ethnicity (ref. British)
Non-British 1.655 0.069 12.090 0.000 1.525 1.796
Educational level (ref. degree)
A Levels/ GCSE 1.358 0.045 9.280 0.000 1.273 1.448
Other 1.794 0.106 9.910 0.000 1.598 2.014
No qualification 2.030 0.111 12.890 0.000 1.823 2.260

Number of years before and after the introduction of UC (ref. year 0 introduction of UC)

-10 0.950 0.456 -0.110 0.915 0.370 2.435
-9 0.996 0.273 -0.020 0.987 0.582 1.703
-8 1.006 0.191 0.030 0.974 0.693 1.461
-7 1.331 0.143 2.650 0.008 1.078 1.643
-6 0.958 0.070 -0.600 0.551 0.830 1.104
-5 0.966 0.058 -0.570 0.569 0.858 1.088
-4 1.020 0.059 0.340 0.737 0.910 1.143
-3 1.242 0.073 3.670 0.000 1.106 1.395
-2 1.337 0.085 4.560 0.000 1.180 1.515
-1 1.183 0.073 2.730 0.006 1.048 1.335
+1 1.084 0.082 1.060 0.290 0.934 1.257
+2 0.994 0.083 -0.070 0.943 0.844 1.171
+3 1.200 0.103 2.110 0.035 1.013 1.420
+4 1.070 0.124 0.590 0.557 0.853 1.343
+5 1.408 0.313 1.540 0.123 0911 2.176
+6 1.432 0.825 0.620 0.534 0.463 4.432
Treatment 1.376 0.051 8.670 0.000 1.280 1.479
Post intervention 1.069 0.066 1.070 0.283 0.947 1.206
Treatment#Post intervention

UC/legacy#1 1.037 0.069 0.540 0.590 0.910 1.181
Constant 0.168 0.034 -8.710 0.000 0.112 0.251

Marginal test
PCS Binary (<50) Coefficient std. err. t P>t [95% CI]

Treatment#Post intervention
UC/legacy#1 0.008 0.011 0.670 0.503 -0.015 0.030



Appendix 12: Sensitivity analysis using an alternative comparison group restricted on (lower) incomes

The comparison group in our main analysis primarily consisted of people receiving Child Benefit (e.g.
approximately 75%), which is not an income-tested benefit, implying that treatment and comparison groups differed
in their socio-economic background. The baseline median household incomes — based on the OECD modified scale
adjusted for inflation — of treatment and comparison groups were £13,035.54 (IQR: 6,336.111) and £20,283.36
(IQR: 9,369.467), respectively. We conducted a sensitivity analysis that restricted the comparison group to people on
relatively low incomes to ensure treatment and control groups were more comparable with respect to socio-
economic status. To achieve that, we retained people with household incomes below the median and not on legacy
benefits in the comparison group, generating more comparable groups (treatment group: £13,093.36, IQR 6,227.962;
comparison group: £16,325.22, IQR 4,859.545). The final sample size included 78,220 person-year observations in
the complete case analysis (treatment group: 57,611; comparison group: 20,609). Findings were consistent with the
main analysis, as shown in the following tables and figures.

Table 12.1: Descriptive statistics, treatment and alternative comparison group based on incomes, year prior to UC
introduction

Treatment group Comparison group
Mean Std. Dev. Mean Std. Dev.

MCS 47.04 10.364 49.055 9.104
MCS (45) 0.369 0.483 0.274 0.446
MCS (£50) 0.547 0.498 0.463 0.499
PCS 50.54 9.765 52.658 8.623
PCS (£50) 0.369 0.482 0.26 0.439
Age 39.264 9.453 41.288 9.01
Age squared 1630.997 762.121 1785.791 769.195
Gender

Male 0.27 0.444 0.255 0.436
Female 0.73 0.444 0.745 0.436
Marital status

Married 0.639 0.48 0.871 0.335
Single 0.361 0.48 0.129 0.335
Dependent child

No 0.382 0.486 0.371 0.483
Yes 0.618 0.486 0.629 0.483
Educational level

Degree 0.286 0.452 0.448 0.497
A levels/GCSE 0.524 0.5 0.463 0.499
Other 0.091 0.288 0.06 0.238
No qual 0.099 0.298 0.029 0.167
Longstanding illness

No 0.708 0.455 0.755 043
Yes 0.292 0.455 0.245 0.43
Country . .. . ..
England 0.852 0.355 0.818 0.386
Wales 0.074 0.261 0.084 0.277
Scotland 0.074 0.262 0.098 0.298
Ethnicity

British 0.722 0.448 0.832 0.374
Non-British 0.278 0.448 0.168 0.374
Number of children in

the household 1.609 1.185 1.402 0.938
lg;f’:;zj(offrcigﬂfggl‘g‘ed 13,093.36 (IQR: 16,325.22 (IQR:

Lo ’ 6,227.962) 4,859.545)

median

Obs. (year prior to UC

introduction) 3,413 1,506
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Figure 12A: Mean mental health scores, treatment and comparison group in the years before the introduction
of Universal Credit. Comparison group is restricted to those with incomes below the median household
incomes based on OECD modified scale adjusted for inflation.
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Table 12.2: MCS - Sensitivity analysis restricting the comparison group to people on low incomes

Survey: Linear regression

Number of strata= 361 Number of obs = 78,220
Number of PSUs = 63,042 Population size = 56,242.26
Designdf = 62,681
F(31,62651) = 64.86
Prob >F = 0.0000
R-squared = 0.0868
MCS Coefficient std. err. t P>t [95%
Country (ref. England)
Wales -0.968 0.328 -2.950 0.003 -1.611 -0.325
Scotland -0.482 0.267 -1.810 0.071 -1.004 0.040
Age -0.185 0.047 -3.980 0.000 -0.277 -0.094
Age squared 0.004 0.001 6.400 0.000 0.003 0.005
Gender (ref. male)
Female -2.251 0.195 -11.540 0.000 -2.633 -1.869
Educational level (ref. degree)
A levels/GCSE 0.000 0.148 0.000 0.999 -0.291 0.291
Other -0.611 0.262 -2.330 0.020 -1.125 -0.098
No qualification -0.893 0.262 -3.400 0.001 -1.408 -0.379

Marital status (ref. married/cohab.)
Single -2.244 0.168 -13.370 0.000 -2.573 -1.915

Longstanding illness (ref. no)
Yes -4.917 0.158 -31.180 0.000 -5.226 -4.608

Ethnicity (ref. British)
Non-British -0.439 0.198 -2.210 0.027 -0.827 -0.050

Dependent child (ref. no)
Yes 1.029 0.194 5.300 0.000 0.649 1.409

Number of years before and after the
introduction of UC (ref. year 0)

-10 -0.276 1.718 -0.160 0.872 -3.643 3.090
-9 0.922 1.140 0.810 0.419 -1.313 3.156
-8 -1.267 0.894 -1.420 0.156 -3.019 0.485
-7 0.552 0.444 1.240 0.214 -0.319 1.422
-6 0.650 0.310 2.090 0.036 0.042 1.259
-5 0.507 0.246 2.070 0.039 0.026 0.989
-4 -0.339 0.237 -1.430 0.153 -0.805 0.126
-3 -0.569 0.256 -2.220 0.026 -1.072 -0.066
-2 -0.509 0.277 -1.840 0.066 -1.053 0.034
-1 -0.472 0.275 -1.720 0.086 -1.012 0.067
+1 -0.342 0.400 -0.850 0.393 -1.126 0.443
+2 -0.903 0.421 -2.140 0.032 -1.728 -0.077
+3 -0.857 0.457 -1.880 0.061 -1.753 0.038
+4 -1.710 0.582 -2.940 0.003 -2.851 -0.569
+5 -1.280 0.773 -1.660 0.098 -2.795 0.235
+6 -1.118 2.444 -0.460 0.647 -5.908 3.672
Treatment (low -0.794 0.175 -4.530 0.000 -1.137 -0.451
income)

Post intervention -0.982 0.349 -2.820 0.005 -1.665 -0.298

Treatment#Post intervention
11 -0.725 0.342 -2.120 0.034 -1.396 -0.054

Constant 53.568 0.964 55.580 0.000 51.679 55.457
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Figure 12B: Prevalence of depression (%) in treatment and comparison groups in the years before the
introduction of Universal Credit. Comparison group is restricted to those with incomes below the median
household incomes.
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Table 12.3: Binary MCS (<45 cutoff) — Sensitivity analysis restricting the comparison group to people on low

incomes

Survey: Logistic regression
Number of strata= 361
Number of PSUs = 63,042

Number of obs = 78,220
Population size = 56,242.26

Designdf = 62,681

F(31,62651) = 46.56

Prob >F = 0.0000
MCS Binary Odds ratio Std. err. P>t 95% conf. interval
(<45 cutoff)
Country (ref. England)
Wales 1.170 0.079 2.330 0.020 1.025 1.334
Scotland 1.081 0.063 1.350 0.178 0.965 1.211
Age 1.030 0.010 2910 0.004 1.010 1.051
Age squared 0.999 0.000 -4.540 0.000 0.999 1.000
Gender (ref. male)
Female 1.456 0.063 8.620 0.000 1.337 1.586
Educational level (ref. degree)
A levels/GCSE 1.045 0.037 1.260 0.209 0.976 1.119
other 1.239 0.074 3.560 0.000 1.101 1.394
no qual 1.315 0.073 4.950 0.000 1.180 1.466
Marital status (ref. married/cohab.)
Single 1.527 0.054 11.930 0.000 1.424 1.637
Longstanding illness (ref. no)
Yes 2.401 0.076 27.630 0.000 2.257 2.555
Ethnicity (ref. British)
Non-British 1.187 0.053 3.880 0.000 1.089 1.295
Dependent child (ref. no)
Yes 0.852 0.036 -3.760 0.000 0.784 0.926
Years prior and after the introduction of UC
-10 1.381 0.711 0.630 0.530 0.504 3.789
-9 0.778 0.227 -0.860 0.390 0.440 1.378
-8 1.320 0.259 1.420 0.157 0.899 1.939
-7 0.875 0.092 -1.260 0.207 0.712 1.076
-6 0.868 0.062 -1.980 0.047 0.755 0.998
-5 0.872 0.052 -2.290 0.022 0.776 0.981
-4 1.006 0.059 0.100 0.924 0.896 1.128
-3 1.080 0.063 1.310 0.189 0.963 1.212
2 1.140 0.070 2.130 0.033 1.011 1.285
-1 1.127 0.073 1.850 0.064 0.993 1.279
+1 1.048 0.088 0.560 0.574 0.889 1.236
+2 1.211 0.105 2.210 0.027 1.022 1.434
+3 1.183 0.116 1.710 0.087 0.976 1.433
+4 1.365 0.160 2.660 0.008 1.086 1.717
+5 1.376 0.318 1.380 0.167 0.875 2.163
+6 0.777 0.400 -0.490 0.623 0.284 2.129
Treatment based on 1.190 0.051 4.040 0.000 1.094 1.295
incomes
Post intervention 1.251 0.102 2.740 0.006 1.066 1.468
Treatment#Post intervention
11 1.133 0.087 1.630 0.103 0.975 1.316
Constant 0.155 0.032 -9.020 0.000 0.103 0.232

Marginal test
Contrast std. error P>t [95% conf. interval]
Treatment#post-period
0.030 0.016 1.890 0.058 -0.001 0.061
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Figure 12C: Prevalence of common mental disorders (%) in treatment and comparison groups in years before
the introduction of Universal Credit. Comparison group is restricted to those with incomes below the median
household incomes based on OECD modified scale adjusted for inflation.
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Table 12.4: Binary MCS (<50 cutoff) — Sensitivity analysis restricting the comparison group to people on low

incomes

Survey: Logistic regression
Number of strata= 361
Number of PSUs = 63,042

Number of obs = 78,220
Population size = 56,242.26

Designdf = 62,681

F(31,62651) = 36.36

Prob >F = 0.0000
MCS Binary (<50 Odds ratio std. err. t P>t
cutoff)
Country (ref. England)
Wales 1.166 0.071 2.500 0.012 1.034 1.314
Scotland 1.015 0.055 0.270 0.783 0.913 1.128
Age 1.039 0.010 3.990 0.000 1.020 1.058
Age squared 0.999 0.000 -5.650 0.000 0.999 1.000
Gender (ref. male)
Female 1.422 0.058 8.620 0.000 1.313 1.541
Educational level (ref. degree)
A levels/GCSE 0.993 0.032 -0.210 0.832 0.932 1.058
other 1.066 0.058 1.170 0.243 0.958 1.187
No qualification 1.143 0.061 2.510 0.012 1.030 1.269
Marital status (ref. married/cohab.)
Single 1.401 0.048 9.860 0.000 1.310 1.498
Longstanding illness (ref. no)
Yes 2.092 0.064 23.950 0.000 1.969 2.222
Ethnicity (ref. British)
Non-British 1.095 0.045 2.220 0.026 1.011 1.187
Dependent child (ref. no)
Yes 0.867 0.035 -3.520 0.000 0.800 0.939
Years before and after the introduction of
UC (ref. year 0)
-10 1.579 0.836 0.860 0.388 0.559 4.458
-9 0.746 0.198 -1.100 0.270 0.442 1.256
-8 1.450 0.258 2.090 0.037 1.024 2.055
-7 0.977 0.093 -0.250 0.804 0.810 1.177
-6 0.887 0.055 -1.920 0.055 0.785 1.002
-5 0.945 0.052 -1.030 0.301 0.849 1.052
-4 1.215 0.065 3.630 0.000 1.094 1.350
-3 1.072 0.059 1.260 0.207 0.962 1.196
2 1.138 0.066 2.220 0.027 1.015 1.276
-1 1.108 0.067 1.700 0.089 0.985 1.248
+1 1.072 0.086 0.870 0.386 0.916 1.255
+2 1.214 0.103 2.280 0.023 1.027 1.434
+3 1.344 0.129 3.090 0.002 1.114 1.622
+4 1.420 0.167 2.990 0.003 1.128 1.788
+5 1.590 0.341 2.160 0.031 1.044 2421
+6 1.481 0.712 0.820 0414 0.577 3.800
Treatment (based on 1.086 0.043 2.110 0.035 1.006 1.173
incomes)
Post intervention 1.113 0.082 1.460 0.145 0.964 1.285
Treatment#post intervention
11 1.236 0.088 2.970 0.003 1.075 1.422
_cons 0.340 0.067 -5.500 0.000 0.232 0.500
Marginal test Contrast std. err. t P>t [95% conf. interval]

Treatment#post intervention
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Figure 12D: Mean physical health scores, treatment and comparison group in the years before the
introduction of Universal Credit. Comparison group is restricted to those with incomes below the median
household incomes based on OECD modified scale adjusted for inflation.

Table 12.5: PCS — Sensitivity analysis restricting the comparison group to people on low incomes

Survey: Linear regression

Number of strata= 361 Number of obs = 78,220
Number of PSUs = 63,042 Population size = 56,242.26

Designdf = 62,681

F(31,62651) = 186.75

Prob >F = 0.0000

R-squared = 0.2225
PCS Coefficient std. err. t P>t [95% CI]
country
Wales -0.285 0.226 -1.260 0.206 -0.728 0.157
Scotland 0.633 0.190 3.330 0.001 0.260 1.006
age dv 0.212 0.038 5.510 0.000 0.136 0.287
age dv2 -0.004 0.000 -8.050 0.000 -0.005 -0.003
gender
Female -1.249 0.168 -7.430 0.000 -1.579 -0.920
edugroup new
A levels/GCSE -1.119 0.121 -9.250 0.000 -1.357 -0.882
other -2.344 0.222 -10.570 0.000 -2.778 -1.909
no qual -2.850 0.225 -12.660 0.000 -3.291 -2.408
married
Single 0.409 0.133 3.080 0.002 0.149 0.670
illness
Yes -8.270 0.143 -57.930 0.000 -8.550 -7.991
ethnicity
Non-British -1.862 0.153 -12.130 0.000 -2.162 -1.561
child16
Yes 1.081 0.163 6.620 0.000 0.761 1.401
yearstoUC
-10 0.553 1.875 0.290 0.768 -3.121 4.227
-9 0.227 0.978 0.230 0.817 -1.690 2.144
-8 0.291 0.636 0.460 0.647 -0.956 1.538
-7 -0.887 0.423 -2.100 0.036 -1.716 -0.058
-6 0.248 0.258 0.960 0.337 -0.258 0.754
-5 0.225 0.205 1.100 0.273 -0.178 0.628
-4 -0.029 0.199 -0.140 0.885 -0.419 0.362
-3 -0.633 0.223 -2.840 0.004 -1.069 -0.196
2 -0.705 0.230 -3.060 0.002 -1.157 -0.254
-1 -0.534 0.226 -2.360 0.018 -0.977 -0.090
+1 0.347 0.286 1.210 0.225 -0.213 0.907
+2 0.448 0.327 1.370 0.170 -0.192 1.088
+3 -0.081 0.341 -0.240 0.812 -0.749 0.587
+4 -0.291 0.410 -0.710 0.478 -1.095 0.513
+5 -0.473 0.820 -0.580 0.564 -2.080 1.134
+6 -0.585 1.427 -0.410 0.682 -3.382 2211
Treatment -0.775 0.155 -4.990 0.000 -1.080 -0.470
Post intervention -0.427 0.267 -1.600 0.109 -0.950 0.095

Treatment#post intervention



11 -0.428 0.264 -1.620 0.105 -0.946 0.090

_cons 54.234 0.773 70.130 0.000 52.718 55.749

Appendix 13: Local-Projections DiD

The Local-Projections DiD (LP-DiD) approach is a novel method that merges local projections ideas from
macroeconomics to the potential outcomes framework to take care of possible biases that may arise in standard DiD
when there is variation in treatment timing.** According to recent econometric literature, if earlier treated units are
used as comparisons for later treated units, the estimated ATET will be a weighted average of all possible 2x2 DiD
estimators where weights may also be negative.*® Considering that Local Authority districts introduced UC at
different points in time (staggered design), then dynamic treatment effects may be present which may result in
biased estimates. The LP-DiD addresses the problem of negative weighting by constructing ‘clean’ controls that do
not contain units contaminated by previous treatment status to estimate cohort-specific effects. Effectively,
comparisons only occur between newly treated groups and groups that do not include either previously treated
observations or observations that have been treated in-between periods. Then, the LP-DiD provides a ‘weighted
average of all treatment-cohort effects with positive weights that depend on treatment variance and subsample
sizes’ 3514

We performed the LP-DiD approach by constructing a balanced panel of individuals followed across waves 2009-
2008 (7,710 observations) to derive the on average effect across the follow-up period and at different points in time
post-introduction through an event study analysis. We regressed the differenced outcome variable on the differenced
indicator over a three-year horizon pre-and post-UC introduction:

Yieen — Yieen = B PP ADy + AF + €

where A are common time effects and &/ is the error term within a horizon h = [1,3] restricting the sample only to
newly treated AD;, = 1 or not-yet-treated units D; ;,,, = 0 in the analysis (‘clean control’ condition).

Tables 13.1 summarises findings from the LP-DiD model.
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Table 13.1. Local-Projections difference-in-differences estimates, dynamic and pooled effects across a three-

year horizon

LP-DiD Coefficient std. err. t P>t [95% CI] Obs.

Dynamic effects

Three periods prior -0.251 0.366 -0.690 0.493 -0.970 0.468 4299
to UC

Two periods prior to -0.350 0.395 -0.890 0.376 -1.126 0.425 5070
ucC

One period prior to 0

ucC

UC introduction -0.014 0.400 -0.040 0.972 -0.800 0.772 5841
One period after UC -1.015 0.465 -2.190 0.029 -1.927 -0.104 4942
Two periods after -0.690 0.497 -1.390 0.165 -1.666 0.285 4140
ucC

Three periods after -0.602 0.611 -0.980 0.325 -1.802 0.599 3292
ucC

LP-DiD Pooled Estimates

Pre-UC period -0.300 0.331 -0.910 0.364 -0.950 0.349 4299

Post-UC period -0.714 0.446 -1.600 0.110 -1.590 0.162 3292

Appendix 14: Sensitivity analysis LP-DiD using inverse probability weighting

We replicated the main local-projections difference-in-differences (LP-DiD) including covariates into the baseline
model. Generally, the inclusion of covariates is expected to alter the variance-weighting scheme.>> We ran a
sensitivity analysis using propensity score methods to ensure weights remained non-negative and the variance-
weighting scheme was still held in the LP-DiD setting. We predicted propensity scores using a probit model and
constructed inverse probability weights based on the following equation:*’

treatment (1 — treatment)

IPW = - -
propensity score (1 — propensity score)

This procedure ensured that the baseline characteristics between treatment and control group were balanced. Lastly,

the weights were included in the LP-DiD specification.

Results are summarised in Tables 14.1-14.3.
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Table 14.1. Checking balance in baseline characteristics between treatment and control groups, t-test

statistics, control group is the reference

t-test Difference

Gender 0.05* -0.02
Country - England 0.01 -0.02
Country - Wales -0.01 -0.01
Country - Scotland 0.00 -0.02
Age 1.40%* -0.52
Age squared 98.26% -42.86
Education - degree 0. 20%** .0.04
Education - A levels L0.17%%* -0.04
Education - other 0.00 -0.02
Education - no qualification -0.04%** 0.01
Single -0.20%** -0.03
Long-standing illness -0.04 -0.03
Non-British -0.03 -0.03
\Whether responsible for dependent child|q g7+ 0.02
Observations 771.00

Table 14.2: Checking balance between treatment and control groups in baseline characteristics after applying

inverse probability weighting

Coefficient _ |p-value
c.gender@0.UCvsoth~w 0.9052974
c.gender@1.UCvsoth~w 0.908269 0.9165
c.COU1@0.UCvsother~w 0.9066494
c.COU1@1.UCvsother~w 08954534 0.6448
c.COU2@0.UCvsother~w 0.0393925
c.COU2@1.UCvsother~w 0.038556 09818
c.COU3@0.UCvsother~w 0.0539581
c.COU3@1.UCvsother~w 0.0659906 04932
c.age_dv@0.UCvsoth~w 40.75743
c.age_dv@1.UCvsoth~w 4079032 0.961
c.age_dv2@0.UCvsot~w 1712.35
c.age_dv2@1.UCvsot~w 1717543 0.9261
c.EDU1@0.UCvsother~w 04427267
c.EDU1@1.UCvsother~w 04339923 0.8455
c.EDU2@0.UCvsother~w 04765323
c.EDU2@1.UCvsother~w 0.479527 0.9479
c.EDU3@0.UCvsother~w 0.0601571
c.EDU3@1.UCvsother~w 0.0593857 0.9697
c.EDU4@0.UCvsother~w 0.0205839
c.EDU4@1.UCvsother~w 0.0270949 0.6961
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c.married@0.UCvsot~w 0.2107512
c.married@1.UCvsot~w 0.2176678 0.8883
c.illness@0.UCvsot~w 0.259299
c.illness@1.UCvsot~w 0.2556394 0.928
c.ethnicity@0.UCvs~w 0.1818154
c.ethnicity@1.UCvs~w 0.1721087|  0.7945
c.child16@0.UCvsot~w 0.8309313
c.child16@1.UCvsot~w 0.8540224 0.5472
Observations 771

Table 14.3. LP-DID event study and pooled estimates with inverse probability weighting

Coeffic~t SE t P>t [95% CI] Obs
Three years prior to 0.291 0.455 .64 0.523 -0.603 1.184 4299
UC rollout
Two years prior to 0.177 0.425 42 0.677 -0.658 1.012 5070
UC rollout
One year priorto UC | 0
rollout
UC introduction 0.307 0.468 .66 0.513 -0.612 1.226 5841
One year after UC -1.052 0.496 -2.120 0.034 -2.027 -0.078 4942
rollout
Two years after UC -0.975 0.582 -1.670 0.095 -2.118 0.169 4140
rollout
Three years after UC | -0.864 0.690 -1.250 0.211 -2.218 0.491 3292
rollout
LP-DiD Pooled
Estimates
Pre-UC period 0.238 0.349 .68 0.497 -0.448 0.923 4299
Post-UC period -0.969 0.465 -2.080 0.038 -1.881 -0.056 3292
@ |
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Three-period horizon before and after UC rollout (point 0)

Figure 14.A: LP- DiD event study estimates with inverse probability weighting
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