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Abstract

Objective In April 2015, the English National Health Service started implementing the first waiting time targets in mental 

health care. This study aims to investigate the effect of the 14-day waiting time target for early intervention in psychosis 

(EIP) services after the first six months of its implementation.

Study design We analyse a cohort of first-episode psychosis patients from the English administrative Mental Health and 

Learning Disabilities Dataset 2011 to 2015. We compare patients being treated by EIP services (treatment) with those 

receiving care from standard community mental health services (control). We combine non-parametric matching with a 

difference-in-difference approach to account for observed and unobserved group differences. We analyse the probability of 

waiting below target and look at different percentiles of the waiting time distribution.

Results EIP patients had an 11.6–18.4 percentage point higher chance of waiting below target post-policy compared to 

standard care patients. However, post-policy trends at different percentiles of the waiting time distribution were not differ-

ent between groups.

Conclusions Mental health providers seem to respond to waiting time targets in a similar way as physical health providers. 

The increased proportion waiting below target did not, however, result in an overall improvement across the waiting time 

distribution.

Keywords Waiting time targets · Mental health · Early intervention in psychosis · Difference-in-difference analysis

JEL Classification C31 · D04 · I11

Introduction

Providing access to services for people in need of care is 

a key perspective for health systems around the world [1]. 

Hence, waiting times are of persistent policy concern in 

countries with National Health Service systems and uni-

versal access such as the United Kingdom, Canada, New 

Zealand, or Australia [2, 3]. Waiting lists can serve to stock 

available demand and optimise utilisation of the scarce sup-

ply of resources such as skilled staff and medical equipment 

[4]. However, excessively long waiting times risk poorer 

patient outcomes, create anxiety and disability during wait-

ing [5–7] and threaten the desired principles of timely and 

equitable access to care [8].

A number of countries operate waiting time targets to 

guarantee patients access to care within a maximum window 

of time, even though the definition of this window varies 

widely across countries and areas of health care [1]. Since 

the National Health Service (NHS) Plan in 2000, the Eng-

lish NHS has had a sustained focus on continually setting 

shorter waiting time targets combined with aggressive per-

formance management of providers. However, policy efforts 

so far have been limited to areas of physical health care such 

as elective surgery, and emergency care. In April 2015, the 

English Department of Health started implementing the first 
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waiting time targets for selected mental health services [9]. 

First-episode psychosis patients were the first to be affected 

by a target. Fifty percent of patients being referred to an 

early intervention in psychosis (EIP) are guaranteed to wait 

no longer than 14 days from referral to treatment [10]. The 

EIP target was expected to be fully implemented by April 

2016 and it is planned to be raised to 60% by 2020/21. A 

£40 million funding package was provided to support its 

implementation. Within the coming years, the intention is 

that all mental health services will be covered by a similar 

waiting time target.

This paper investigates the effects of the EIP target after 

the first six months of its implementation. We exploit the 

fact that patients with first-episode psychosis may receive 

care from two different service models: EIP care or standard 

community mental health care (standard care in the follow-

ing). Whereas EIP patients are affected by the target policy, 

standard care patients are not and hence serve as our con-

trol group. Assuming that both groups would have common 

trends in the absence of the policy, the control group pro-

vides an estimate for the post-policy outcome of the treat-

ment group had they not been affected by the target policy 

[11]. For the validation of the common trends assumption, 

comparability between groups is vital. To enhance compa-

rability, we use control patients that are EIP-eligible but had 

no access to EIP services within 15 kms travel distance. We 

assume that a patient who is actually eligible for EIP care 

but would have to face a long travel distance to receive it 

would rather be treated by a comparable standard care ser-

vice nearby but would not necessarily be different in terms 

of severity of the condition and need of treatment. To further 

ensure comparability between groups, we employ matching 

methods to control for observed characteristics [12] with 

a difference-in-difference regression model which further 

accounts for unobserved time-invariant components [13, 14]. 

We use coarsened exact matching [15] and propensity score 

matching [16] to show that results are robust against the 

choice of the matching method.

This is the first paper that evaluates the impact of a 

waiting time target in the mental health care context. 

Theoretically, the notion of provider responses to waiting 

time targets is motivated by a principal-agent economic 

model in the presence of asymmetric information. The 

policymaker (principal) wishes to maximise some welfare 

function that depends on an unobserved health outcome 

which can be influenced by the provider (agent)’s level of 

effort. Due to asymmetric information, the policymaker 

can only imperfectly observe the provider (agent)’s effort 

to achieve the unknown health outcome [17]. The waiting 

time target serves as a quantifiable measure to approxi-

mate the provider’s performance. Target performance is 

linked to some kind of financial or non-financial reward 

(or penalty) which incentivises the provider to achieve a 

good target performance. Empirical evidence has shown 

that providers do respond to waiting time targets in line 

with its intended objective [5, 6, 18]. Studies are, however, 

limited to state-level analyses in the area of physical health 

care. We contribute to the existing literature in a number 

of ways. First, our study moves beyond the state-level by 

analysing patient individual waiting times. This allows us 

to control for potential changes in case mix over time and 

further assures that both groups have been exposed to the 

same institutional setting. We analyse the probability of 

waiting below target at patient level and aggregate wait-

ing times at provider level to analyse changes at different 

percentiles of the waiting time distribution. Data at pro-

vider level further allow us to test for some unintended 

provider responses to the target policies which have been 

investigated in the past [6, 19]. Therefore, we test whether 

providers decreased the length of treatment of existing 

patients or accepted fewer patients onto the caseload to 

free up resources and use them to improve target perfor-

mance. Third, we choose a control group with no access to 

EIP services in a certain travel distance. For this, we cre-

ate a novel dataset on the regional distribution of EIP and 

standard care services across England and calculate travel 

distances for patients. Third, we combine our difference-

in-difference approach with non-parametric matching. Pre-

processing the data through matching leads to less model 

dependence and reduced statistical bias in the regression 

analysis [20]. Finally, the EIP target operates in a different 

institutional setting to previous studies which may lead to 

different responses to performance targets. In contrast to 

single-event surgical procedures provided in hospitals, we 

provide evidence on services which are provided by stand-

alone multidisciplinary teams within the community that 

deliver treatment in regular sessions over a period of up 

to 3 years [21]. Also, the need for treatment in the case of 

psychosis is acute rather than elective. Unlike target poli-

cies in the past, the EIP target is not accompanied with 

aggressive penalties but rather relies on the response of 

providers to the publication of performance data. Hence, 

we provide evidence on provider’s responses to perfor-

mance targets without direct financial penalties [22, 23].

Our work will be of relevance to policymakers as it 

informs the future development of the English target pol-

icy and its potential international adaptation. We do not 

only provide novel information about EIP service avail-

ability and travel distances within the English NHS but 

also reveal and compare waiting times for both EIP and 

standard care patients for a large national cohort of first-

episode psychosis patients. Hence, this study contrib-

utes to an ongoing debate as to whether specialised EIP 

services are superior to standard care in providing early 

access to care [24].
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Clinical and institutional background

Psychotic disorders are considered one of the most seri-

ous mental illnesses with tremendous economic and social 

consequences [25]. The first two to five years following the 

onset of psychosis are referred to as “first-episode psycho-

sis” [26]. Here is where the majority of the decline in func-

tioning emerges and treatment response is highest [27–29]. 

Treating first-episode psychosis requires a multidiscipli-

nary approach including pharmacological, psychological, 

social, occupational and educational interventions [30]. 

Early intervention in psychosis (EIP) services have been 

developed to promote timely access to evidence-based care 

for first-episode psychosis patients [31, 32]. EIP services 

are stand-alone multidisciplinary teams within the com-

munity, specialised to promote early detection and treat-

ment of first-episode psychosis and improve outcomes 

for affected patients. They are targeted at young people 

between the ages 16 and 35 to provide the best available 

treatments, support recovery and prevent relapse. Given 

the multidisciplinary nature, the care coordinator plays a 

key role in the effective delivery of EIP care [10, 33]. The 

care coordinator brings together all different professionals 

involved in the care of the patient and is responsible for 

engaging and supporting patients during treatment.

Although EIP services are well-established in many 

countries [31, 32], the universal availability of services is 

still lacking [33–36]. England has had a nationwide EIP 

implementation strategy from the early 2000s onwards 

[37]. However, service provision across the UK began 

to decline after continual financial constraints following 

initial funding. Insufficient funding for EIP care led to 

standard care services adopting methods from EIP services 

to improve treatment for patients with psychosis. At the 

same time, EIP services became less age-restrictive and 

merged their functions with standard care teams. Overall, 

the boundaries between both service models diluted over 

time [24]. EIP service provision varies geographically 

and significant numbers of young people across the coun-

try have no access to these services within a manageable 

travel distance. Travel distance is, however, important in 

this context as services are delivered with repeating ser-

vice contacts over 2–5 years. Hence, EIP-eligible patients 

with no access to an EIP service close by end up using 

standard community mental health services (standard care) 

instead, to avoid travelling [38]. Standard care services are 

also stand-alone services within the community, offering 

mental health care in multidisciplinary teams. But unlike 

EIP services, they are not restricted to first-episode psy-

chosis patients and accept patients of all ages. Both service 

models are provided by mental health trusts. There are 

just over 50 mental health care trusts within the English 

NHS (providers in the following). Each provider covers 

a certain geographical area with a number of inpatient 

wards as well as community-based service teams. That 

is, providers operate none or many EIP as well as stand-

ard care teams. The EIP waiting time target affects only 

patients being referred to EIP services which we exploit 

in our study design.

Methods

Difference‑in‑difference model

We use a difference-in-difference approach at the patient 

level to extract the effect of the EIP target on the probability 

of waiting below target (Y). For patient i in provider p at 

time t , we estimate the following model:

 TREATip is a dummy variable indicating whether the patient 

received EIP care, and POST
t
 is a dummy variable for 

whether the patient was referred in the post-policy period. 

Xipt is a set of patient-level characteristics to account for 

time-varying differences in patient severity across the treat-

ment and control groups and mitigate the effects of composi-

tional changes over time. It contains the variables age, male, 

single, non-white, unemployed, no fixed accommodation, 

neighbourhood deprivation quintile (based on the Index of 

Multiple Deprivation [39], overall disease severity (based 

on the Health of the Nation Outcomes Scales (HoNOS) 

[40, 41]), severity of psychotic symptoms (HoNOS item 

6), schizophrenia diagnosis, first-episode psychosis cluster, 

referral priority and referral source. A more detailed expla-

nation of the variables can be found in Appendix 1. Fixed 

effects �
p
 for 58 mental health providers control for any time-

invariant differences, and time fixed effects �
t
 for 19 quarters 

account for any unobserved temporal fluctuations not related 

to the policy. �ipt represents the idiosyncratic error.

The coefficient 𝜇̂ yields the difference-in-difference 

estimate of the policy effect. It can be interpreted as the 

population average treatment effect which represents the 

expected gain from the target policy for an individual ran-

domly selected from the treated population [14]. We expect 

the probability of EIP patients to wait below the target to 

increase in the post-policy period ( 𝜇̂ > 0 ). We estimate 

Eq. (1) using a linear probability model and report robust 

standard errors that are clustered at the provider level.

In a second step, we aggregate our data at the provider 

level and analyse the policy effect at the mean, median, as 

well as at the 25th and 75th percentile of the waiting time 

distribution. We use ordinary least squares regression and 

(1)

Yipt = � + �POST
t
+ �TREATip + �

(

TREATip × POST
t

)

+ �Xipt + �p + �
t
+ �ipt
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included the same covariates as introduced above (aggre-

gated at the mean within a provider). Further, we look at 

some potentially unintended effort substitution of provid-

ers due to the increased target pressure. Providers could, 

for example, decrease the length of treatment of existing 

patients or accept fewer patients onto the caseload to free 

up resources and use the additional resources to improve 

target performance [6]. Therefore, we analyse changes in 

the length of treatment and in the number of newly accepted 

patients onto the caseload using the same percentiles and 

including the same covariates as introduced above.

Pre‑processing the data through matching

The credibility of the difference-in-difference approach in 

identifying the policy effect depends on the comparability of 

the treatment and control group in terms of observed as well 

as unobserved characteristics. In our case, the assignment to 

EIP and standard care is not random. Patients access services 

through various routes [42]. Most commonly they will be 

referred by a health professional. A small proportion may 

also have self-referred. Whereas EIP services are exclusive 

to first-episode psychosis patients between the ages of 16 

and 35, standard care is not limited to psychotic conditions 

and patients may enter services at all ages. Hence, we expect 

patients in the treatment group to be younger and have a 

more severe or further developed psychotic condition than 

standard care patients.

We use matching as a non-parametric method to balance 

the treatment and control groups in terms of potentially con-

founding pre-treatment control variables before applying our 

regression model. We perform two different well-established 

matching methods: coarsened exact matching (CEM) and 

propensity score matching (PSM). CEM matches a treated 

unit to all the control units with the same covariate values 

to ensure common support over the covariates [15]. How-

ever, the more covariates there are to be matched, the less 

likely it is to find a suitable control unit. As a consequence, 

unmatched treatment units have to be excluded from the 

analysis and the estimated treatment effect is redefined to 

the area of common support [14]. In contrast, PSM is an 

approximate matching method that identifies control units 

which are close to the treated unit in terms of the propen-

sity score, i.e. the probability of being treated conditional 

on the covariates [43]. This less restrictive method allows 

for more treatment units to remain in the final estimation 

sample. We conduct a one-to-one propensity score matching 

with replacement and enforcing common support.

In both approaches, we match on patient demographic 

factors (age, male, single, non-white, neighbourhood depri-

vation quintile) as well as on variables related to the patient’s 

psychotic condition (severity of psychotic symptoms, 

schizophrenia diagnosis, first-episode psychosis cluster). 

Matched units were assigned a weight which was entered 

as an inverse probability weight to the regression based on 

Eq. (1). Any residual difference in the groups after matching 

was accounted for by the patient characteristics vector in the 

model. We assessed balance by t tests of mean differences 

for individual covariates, and the reduction in standardized 

percentage bias [16].

Validation of the difference‑in‑difference approach

The difference-in-difference method assumes common time 

trends for both the treated and the control group [14]. This 

means that in the absence of treatment, the average change in 

the outcomes would be the same for treated as for untreated 

individuals. If the assumption is violated, the estimated 

treatment effect would be confounded with a natural time 

trend. We examine the assumption by testing whether linear 

pre-policy trends are statistically different between the treat-

ment and the control group. If both groups have common 

trends prior to the policy, then there is a reasonable expecta-

tion that outcomes would also change post-policy at similar 

rates in the absence of the intervention [11, 44]. Hence, we 

re-run the regression based on Eq. (1) including a full set of 

quarter dummies and an interaction of the dummies with the 

treatment indicator to model differential trends for treatment 

and control groups.

The assumption would further be violated if waiting 

times already changed prior to the policy implementation, 

in anticipation of the policy change. In October 2014, EIP 

services were officially announced for the first time to be 

affected by a target. To deal with potential anticipatory bias 

we, therefore, omit the two quarters from October 2014 to 

the start of implementation in April 2015 from the analysis.

Another requirement for our difference-in-difference 

approach to be valid is that the comparison group is not 

affected by the intervention. That is, the target policy does 

not spill-over from EIP services to standard care services 

[44]. Since mental health providers may offer both, EIP and 

standard care, there is a possibility of spill-over effects in 

two directions. First, providers may re-allocate resources to 

enhance EIP target performance at the expense of poorer 

standard care performance. Second, the increased effort to 

improve access for EIP patients will lead to improvements 

in access for standard care patients as well. To investigate 

the possibility of any spill-over effects we make use of the 

fact that some providers in our sample offer standard care 

only. Whereas providers offering both service models and 

thus experiencing target pressure for their EIP patients may 

spill-over resources, providers offering standard care only 

are less likely to be affected by the EIP target policy. Hence, 

we repeat our main analysis with a control group that is lim-

ited to patients being with providers that only offer standard 
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care, to see whether we observe the same policy effect as 

for the full sample.

Additionally, we compare standard care outcomes pre- 

and post-policy for providers that offer both service types 

(treatment) with those that offer standard care only (control). 

The model is identical to Eq. (1) with the only difference 

being the treatment indicator. We use the same matching 

procedure, outcome variables and estimation methods as 

introduced above.

Data and measures

Sample

We use secondary data from the administrative Mental 

Health and Learning Disabilities Dataset (MHLDDS). The 

MHLDDS contains patient-level data on any mental health-

related treatment in hospitals and community settings within 

the English NHS [45].1 Since 2003, data collection is man-

datory for all providers of specialist mental health services 

funded by the English NHS. For the purpose of this analysis, 

we have access to data from April 2011 to the end of data 

collection in November 2015.

We define the pre-policy period from April 2011 to Sep-

tember 2014 (14 quarters), and post-policy from April 2015 

to November 2015 (3 quarters). The period of anticipation 

from October 2014 to March 2015 was omitted. In accord-

ance with the policy guideline, our treatment group includes 

patients aged 16–35 years and being referred to an EIP ser-

vice [10]. Standard care patients are identified by having had 

a community mental health care episode within the study 

period. To select EIP-eligible patients from this group, we 

combined a number of criteria which have been used in pre-

vious literature [38, 46]. Standard care patients must have 

had either a diagnosis of schizophrenia, been classified into 

the first-episode psychosis cluster or reported problems asso-

ciated with hallucinations and delusions. Further, we limit 

our control group to EIP-eligible patients that had no access 

to EIP services within 15 kms travel distance. We assume 

that a patient who is actually eligible for EIP care but would 

have to face a long travel distance to receive it would rather 

be treated by a comparable standard care service nearby. 

This patient would, however, not necessarily be different 

from an EIP patient in terms of severity of condition and 

need for treatment.

The MHLDDS provides the Health of the Nation Out-

comes Scales (HoNOS) as a routinely collected outcome 

measure for severe mental health conditions [40, 41]. 

HoNOS has been found to be significantly associated with 

waiting times for first-episode psychosis patients [47]. The 

measure consists of 12 items of which item six indicates 

the severity of problems with hallucinations and delusions. 

The score ranges from 0 (no problems) to 4 (very severe 

problems). Since the measure was important to ensure com-

parability between groups in terms of symptom severity, we 

exclude patients with missing HoNOS records from the 

analysis.

Outcome measures

The policy guideline monitors the time from referral to treat-

ment [10]. Treatment is defined as the patient’s acceptance 

onto the caseload and the assignment of a care coordinator. 

Thus, we measure referral-to-treatment waiting time as the 

days from referral to care coordinator assignment. Referrals 

within the MHLDDS cannot be directly linked to the ser-

vice they were directed to. We used a number of measures 

to identify the referral directed to the relevant EIP episode. 

The MHLDDS defines care spells which are overarching 

and continuous periods of time a patient spent in the care 

of a single or multiple healthcare providers [48]. We con-

sidered all care spells that started within the study period 

and where the patient’s first team episode was with an EIP 

service. We identified referrals that initiated the care spell 

(i.e. happened before the start of the spell). Referrals could 

have been received from multiple sources, including primary 

and secondary care providers, other tertiary mental health 

or social care providers, agencies within the justice system 

and self-referrals. We considered only referrals that were 

accepted by the receiving provider. If there were multiple 

accepted referrals before the start of a care spell, we used the 

referral closest to the start of the care spell. We used the first 

care coordinator the patient was assigned to following the 

start of an EIP episode to stop the waiting time clock. Based 

on the estimated referral-to-treatment waiting time, we cre-

ated a dummy that equals 1 if the waiting time was 14 days 

or less, and 0 otherwise. Length of treatment was measured 

as the number of days from start to end of the first EIP or 

standard care episode (recurrent episodes not included). We 

use the logarithm of waiting time and length of treatment to 

account for the right-sided skewness.

Service availability and travel distances

The MHLDDS provides information on the mental health 

provider the patient was receiving care from and the type 

of care (EIP or standard care). However, no information 

is available on how many EIP and standard care teams a 

1 A previous version was called Mental Health Minimum Data-

set. From September 2014, the dataset was renamed Mental Health 

and Learning Disabilities Dataset following the inclusion of people 

in contact with learning disability services. Data collection paused 

in November 2015 in order to introduce a new version, the Mental 

Health Services Dataset, from April 2016.
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provider has and which of the teams the patient received 

care from. To identify providers that offer both or only one 

of the service models as well as to calculate travel distances 

for patients, we generated a novel dataset on the number and 

location of EIP and standard care teams per provider across 

England. We manually researched all provider websites to 

collect address information of all relevant service teams and 

double-checked whether the identified teams were registered 

as a site with an NHS (or care) provider based on informa-

tion published online by NHS Digital. Based on this list, 

we calculated travel distances from the patient’s place of 

residence to the nearest EIP team (which is not necessarily 

the one a patient was receiving care from). We measured dis-

tance in a straight line from the geographical centroids of the 

2001 LSOA to the grid reference of the service’s postcode 

using Stata 14 MATA.

Results

Descriptive statistics

In total, we identified 17,472 EIP and 23,554 EIP-eligible 

standard care patients. We included 5625 (32%) EIP patients 

with valid HoNOS records. From the 12,404 (53%) standard 

care patients with a valid HoNOS record, we selected 3702 

(30%) that had no access to EIP care. In Appendix 2 and 3, 

we compare characteristics of the included and excluded 

patients. Patients excluded with missing HoNOS had a 

longer waiting time but also showed fewer other indicators 

of a psychosis such as a schizophrenia diagnosis or a first-

episode psychosis cluster episode which may indicate that 

these patients are not clearly patients with psychosis and are 

better excluded. Standard care patients with access to EIP 

(excluded) were more likely to live in the most deprived 

neighbourhoods.

Table 1 compares the sample characteristics of both 

groups before and after matching. Before matching, t tests 

indicate the groups to be highly imbalanced on all observed 

characteristics. The EIP group was on average three years 

younger and more likely to be male, single, non-white, and 

from more deprived neighbourhoods. EIP patients also had 

more severe problems with hallucinations and delusions 

(HoNOS six score) and were more likely to be diagnosed 

with schizophrenia or allocated to the first-episode psycho-

sis care cluster. Although some differences in group means 

remain after matching, the observed mean bias between the 

two groups reduced substantially from 39.1 to 17.1 after 

CEM and 4.9 after PSM, respectively. PSM seems to have 

performed better particularly in balancing the psychosis 

related characteristics.

Table 2 summarises the proportion below target and mean 

waiting times by treatment status. Independent of the match-

ing approach, EIP patients had a significantly higher chance 

of waiting below target during the whole study period. Also, 

Table 1  Sample characteristics 

before and after matching

CEM Coarsened exact matching, PSM Propensity score matching

*p < 0.05, **p < 0.01, ***p < 0.001 for p values of t tests of mean differences between groups

Patient characteristic Unmatched Matched controls

Treated Controls CEM PSM

Age (mean) 22.7 26.0*** 22.4* 22.5*

Male (%) 0.66 0.48*** 0.66 0.64

Single (%) 0.95 0.89*** 0.98*** 0.96

Non-white ethnicity (%) 0.32 0.20*** 0.19*** 0.33

Least deprived quintile (%) 0.11 0.17*** 0.13** 0.14***

Second least deprived quintile (%) 0.14 0.19*** 0.14 0.14

Third least deprived quintile (%) 0.18 0.23*** 0.17 0.20**

Fourth least deprived quintile (%) 0.23 0.22 0.23 0.20***

Most deprived quintile (%) 0.34 0.19*** 0.32 0.32

HoNOS 6 score (range 0–4, mean) 1.99 1.51*** 1.66*** 1.78***

Schizophrenia diagnosis (%) 0.20 0.06*** 0.03*** 0.18

First-episode psychosis cluster (%) 0.72 0.11*** 0.47*** 0.72

Table 2  Proportion below target and mean waiting times by treatment 

status

*p < 0.05, **p < 0.01, ***p < 0.001 for p values of t-tests of mean dif-

ferences between groups

Proportion below 

target

Waiting time in 

days

Treated Control Treated Control

Unmatched 0.289 0.209*** 48.6 81.7***

Coarsened exact matching 0.289 0.202*** 48.6 106.8***

Propensity score matching 0.289 0.205*** 48.1 105.0***
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mean waiting times are considerably shorter for EIP patients 

compared to EIP-eligible standard care patients.

Table 3 shows that mean waiting time for patients below 

the target increased post-policy in both groups. At the 

same time, mean waiting times for patients above the target 

improved considerably post-policy.

There are 58 providers in the sample with an average 

of 3 EIP teams and 13 standard care teams. 13 provid-

ers offered standard care only. Appendix 4 compares the 

patient case mix of providers offering both care types 

with those offering standard care only, before matching. 

Patients of providers offering standard care only were 

more likely female, married, of White ethnicity and from 

least deprived neighbourhoods. They also had less severe 

problems with hallucinations and delusions (HoNOS 6). 

Figure 1 maps the distribution of EIP and standard care 

(CMH for community mental health) services across Eng-

land. The average travel distance of EIP patients to their 

nearest EIP service was 11 kms with a minimum of 0.9 

and a maximum of 87 kms. 50% lived no more than 7 kms, 

75% no more than 15 kms, and 90% no more than 25 kms 

away from the nearest EIP service. Travel distance to the 

nearest EIP service is shorter for patients in most deprived 

neighbourhoods (8 kms) compared to 12–13 kms for EIP 

patients from the least deprived neighbourhoods.

Figure 2 visualises pre- and post-policy trends of the 

probability of waiting below target for EIP and standard 

care patients before and after matching. Trends are quite 

stable and parallel between the groups between 2011 and 

2013. We observe a slight downward trend in outcomes for 

both groups starting around the second quarter of 2014. 

Whereas this downward trend continued for the control 

group post-policy, the probability of waiting below target 

increased for EIP patients after the policy implementation.

In Fig. 3, we present pre- and post-policy trends of 

outcomes aggregated at the provider level (based on the 

propensity score-matched sample). We observe a simi-

lar downward trend in the proportion of patients waiting 

below target shortly before the start of the anticipation 

period and a strong increase post-policy for both groups as 

in the patient-level case. Again, the EIP group exceeded its 

pre-policy levels whereas the standard care group recov-

ered to their pre-policy levels before the downward trend. 

For median waiting time (logarithm) and median length 

of treatment (logarithm), we see a constant downward pre-

policy trend for both groups which continued during the 

period of anticipation and increased post-policy. There 

is no clearly identifiable trend in pre-policy numbers of 

new patients accepted onto the caseload for both groups. 

It appears that numbers dropped slightly after the anticipa-

tion of the policy change.

Estimation results

Table 4 reports the patient-level estimation results from 

Eq. (1). We find a significant positive post-policy effect 

for EIP patients on the probability of waiting below target 

independent of the matching method. EIP patients had an 

11.6–18.4 percentage point higher chance of waiting below 

target post-policy compared to standard care patients. Full 

regression results can be found in Appendix 5.

We observe a similarly consistent effect on the proportion 

of waiting below target at the provider-level, independent of 

the matching method (see Table 5, panel 1). The proportion 

of EIP patients waiting below target increased by 13.8–16.5 

percentage points per provider post-policy. However, there 

was no policy effect on the median waiting time (panel 2). 

Estimates show that median waiting times were significantly 

lower for EIP patients compared to standard care patients 

and decreased post-policy. But this decrease appears to have 

been similarly strong for both groups. We also could not find 

any policy effect for other parts of the waiting time distribu-

tion such as the 25th and 75th percentile or the mean (results 

not reported).

We find some evidence that the EIP target caused a 

decrease in the median length of treatment for EIP patients 

(panel 3). This decrease already started pre-policy but con-

tinued to be significantly different for EIP patients compared 

to standard care patients post-policy. We observe the same 

effect for the 75th but not for the 25th percentile of the dis-

tribution (results not reported). In contrast, we find no evi-

dence that EIP providers accepted fewer patients onto their 

caseloads than standard care providers post-policy (panel 4).

Validation checks

A limitation of using the linear probability model to estimate 

our difference-in-difference equation is that the predicted 

values may be outside the [0,1] interval. Appendix 6 shows 

that only a small proportion of predicted values (0.04–0.09) 

lie below zero and one value lies above one.

Table 3  Mean waiting time and standard deviations in days condi-

tional on being below the target

Pre-policy 

period

Post-policy 

period

Mean SD Mean SD

All EIP patients 52.0 113.1 22.8 26.4

EIP patients below target 5.6 4.5 7.1 4.6

EIP patients above target 83.8 138.1 37.2 29.8

All standard care patients 84.9 173.5 30.1 33.3

Standard care patients below target 4.9 4.3 6.2 4.2

Standard care patients above target 133.5 205.4 46.1 34.7
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The analysis of pre-policy trends showed no significant 

difference between the two comparison groups. Appendix 7 

presents the treatment of specific referral quarter estimates 

for both the CEM and the PSM matched samples. From the 

non-significant pre-policy trends, we conclude that the com-

mon trends assumption is likely to hold. We do, however, 

Fig. 1  Regional distribution of EIP and standard care (CMH for community mental health) service availability in England
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observe significantly different trends during the time of 

anticipation which confirms our approach to exclude the 

quarters of anticipation from the main analysis.

Results from the test of potential spill-overs from EIP 

to standard care services are presented in Appendix 8. We 

observe the same positive policy effect on the probability 

of waiting below target when limiting the control group 

to patients that were with providers offering standard care 

only and after using coarsened exact matching (panel 1; 

coefficient: 0.200; p < 0.05). The significance of the effect 

disappears once we use the PSM sample. It needs to be 

noted, that the number of controls is very small due to 

the additional exclusion criterion (683/776 controls after 

CEM/PSM). Comparing standard care outcomes of provid-

ers offering both service models to those offering stand-

ard care only did not show any significant differences in 

post-policy trends (see Appendix 8, panel 2). Overall, we 

conclude that the impact of any spill-over effects if any 

was small.

Discussion

Access to specialist services at the early stages of psychosis 

is critical to successful treatment and recovery. EIP services 

are internationally recognised as supporting the timely pro-

vision of evidence-based care to patients with psychosis. 

However, in times of financial constraints EIP services may 

not always be able to meet the desired standards of provid-

ing rapid access for patients in need. To tackle increasing 

waiting times, the English government pioneered the intro-

duction of a waiting time target for EIP services. This paper 

Fig. 2  Pre- and post-policy trends by treatment group before and after matching
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examines the effectiveness of this target policy in improving 

access for first-episode psychosis patients. We made use of 

a difference-in-difference design which is a well-established 

method to evaluate the impact of health policy interventions 

in the absence of randomized controlled trial data. We found 

the EIP target to be effective in increasing the number of 

patients waiting below target in the first six months of its 

implementation. However, waiting times across the whole 

distribution have not changed differently compared to stand-

ard care patients.

We find some evidence of the reduced length of treatment 

for EIP patients. This may be explained by the fact that the 

shorter waiting time allowed patients to recover faster. But 

it could also be the result of an unintended effort substi-

tution due to the increased target pressure. Providers may 

have referred patients earlier to follow-up mental health care 

Fig. 3  Provider-level pre- and post-policy trends in outcomes by treatment group

Table 4  Patient-level 

difference-in-difference results 

of the EIP target policy effect 

on the probability to wait below 

target

*p < 0.05, **p < 0.01, ***p < 0.001. Regression based on Eq. (1). Pre-policy: Apr11 to Mar15; post-policy: 

Apr15-Nov15. Oct14-Mar15 omitted. Cluster robust standard errors in parentheses

(1) Unmatched sample (2) Coarsened exact match-

ing

(3) Propensity score 

matching

Post-policy 0.064 (0.058) − 0.076 (0.082) 0.014 (0.060)

EIP patient 0.019 (0.040) 0.032 (0.043) 0.015 (0.049)

Post-policy for EIP 0.116* (0.049) 0.168** (0.061) 0.184** (0.068)

Observations 8393 3712 6873
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teams or transferred very severe cases earlier into hospitals 

for inpatient treatment to free up resources and treat wait-

ing patients faster. At the same time, we find no evidence 

that providers accepted fewer patients onto their caseload 

to meet targets.

Our research moves beyond previous work on the effec-

tiveness of waiting time targets which is limited to country-

level comparisons as we are able to compare two patient 

groups being treated within the same institutional setting. 

This allows us to measure and compare waiting times at 

the patient level and thus adequately control for changes 

in case mix over time and between groups. The challenge 

lies in ensuring comparability between the groups in terms 

of variables that may also be associated with waiting time. 

We select control patients with no access to EIP services 

within a certain travel distance to improve the comparabil-

ity of groups. Furthermore, the combination of matching 

and the difference-in-difference design allows us to balance 

the groups observed as well as unobserved confounders. 

Whereas the regression model accounted for any remaining 

imbalances after matching through adding additional covari-

ates, the non-parametric matching helped to reduce model 

dependence and statistical bias. We found our matching 

approach to reduce bias in observed characteristics between 

the two groups substantially. Validation checks further indi-

cated that the common trends assumption was likely to hold 

and potential spill-overs between EIP and standard care 

patients was negligible.

There are some limitations to our research. First, our 

post-policy period is relatively short due to the fact that the 

collection for MHLDDS temporarily stopped in November 

2018 to introduce a revised dataset version from April 2019 

onwards which was not yet available for research at the 

time of this analysis. Hence, we are only able to look at 

the first six months of the implementation process. Over 

time, effects may either become larger once more provid-

ers respond to the target policy at later stages, or effects 

may disappear over time as providers only temporarily 

focus on the newly introduced target. However, the target 

policy was announced months before its implementation 

so most providers will have prepared for the change to hit 

the target early on. Also, this research provides immediate 

evidence for policymakers to guide future development of 

the target policy. As more service areas are expected to 

be affected by similar waiting time targets in future, the 

interplay between the responses to the different targets by 

a provider will challenge future research in this area. Sec-

ond, our estimation of waiting time is imperfect. Where 

patients had a number of referrals, we chose the referral 

closest to the start of the care spell. This may have under-

estimated waiting time if earlier referrals were relevant to 

the psychotic episode. If EIP patients had systematically 

Table 5  Provider-level 

difference-in-difference results 

of the EIP target policy effect 

on various outcomes

*p < 0.05, **p < 0.01, ***p < 0.001. Regression based on Eq. (1). Pre-policy: Apr11 to Mar15; post-policy: 

Apr15-Nov15. Oct14 to Mar15 omitted. Cluster robust standard errors in parentheses

(1) Unmatched sample (2) Coarsened exact 

matching

(3) Propensity score 

matching

(1) Proportion below target

 Post-policy − 0.028 (0.107) 0.036 (0.032) 0.057 (0.044)

 EIP patient − 0.010 (0.047) 0.020 (0.065) 0.043 (0.063)

 Post-policy for EIP 0.157** (0.053) 0.165** (0.056) 0.138* (0.059)

 Observations 1527 1400 1468

(2) Median waiting time (logarithm)

 Post-policy − 0.313 (0.595) − 0.486** (0.162) − 0.411 (0.205)

 EIP patient − 1.284*** (0.232) − 1.421*** (0.296) − 1.260*** (0.288)

 Post-policy for EIP − 0.071 (0.198) 0.083 (0.253) 0.049 (0.245)

 Observations 1392 1,214 1,303

(3) Median length of treatment (logarithm)

 Post-policy 0.929 (0.587) 0.452* (0.183) 0.674 (0.221)

 EIP patient − 2.213*** (0.178) − 1.961*** (0.210) − 2.048*** (0.185)

 Post-policy for EIP − 0.377* (0.150) − 0.313 (0.159) − 0.447** (0.159)

 Observations 1527 1400 1468

(4) New patients on caseload (logarithm)

 Post-policy − 1.089*** (0.368) − 0.576*** (0.145) − 0.286 (0.152)

 EIP patient − 0.577** (0.185) − 0.523** (0.151) − 0.516** (0.155)

 Post-policy for EIP 0.282 (0.149) 0.240 (0.141) 0.248 (0.130)

 Observations 1527 1400 1468
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more referrals than standard care patients (or vice versa) 

this could have biased our results. Thus, our results have 

to be interpreted under the assumption that this possible 

measurement error is randomly distributed across the two 

patient groups. To understand the different referral path-

ways of patients until they receive EIP care would be a 

fruitful follow-up research question. Third, despite various 

measures to improve comparability between the groups, 

our results may still be driven by group differences that we 

were not able to account for but had an impact on patient 

waiting times. By matching the two groups by small-area 

deprivation we aimed to reduce any potential bias as far as 

possible. However, the exclusion of standard care patients 

with access to EIP services within 15 kms may have sys-

tematically excluded control patients from more urban 

areas where access to health care, in general, is better (and 

thus waiting times are shorter). But EIP services are not 

necessarily concentrated in urban areas. On the contrary, 

the EIP service framework aims to provide access to care 

within the community and hence where health care provi-

sion, in general, is low. In practice, EIP provision is mainly 

driven by financial support from the responsible Clinical 

Commissioning Group and is quite opaque. Our attempt to 

draw a map of EIP services across England is the first of its 

kind and the information gathered deserves further explo-

ration in future research. Our measured treatment effect is 

defined for patients under common support—so for patients 

that were comparable in terms of observed characteristics. 

We cannot conclude from our results to what extent the 

estimated effect is generalizable to the whole population 

of EIP patients. The decision to exclude patients with no 

observed HoNOS information may have further limited 

the generalizability of our results. Particularly, if severity 

was related to deprivation and deprivation was related to 

access to care (and thus waiting times) results may have 

been biased. However, the sample selection criteria and 

the procedure to exclude patients with missing HoNOS 

information is commonly used in literature working with 

the same dataset and patient group [38]. Overall, using the 

national administrative database allowed us to draw our 

estimation sample from a nationally representative patient 

cohort including a large number of mental health provid-

ers across England. This is an advantage compared to the 

existing literature in the area of psychosis which usually 

relies on much smaller, regionally limited patient cohorts 

from only one or two providers.

The routine collection of referral-to-treatment wait-

ing times in the new MHLDDS release from April 2019 

(called MHSDS) is a positive development towards more 

comprehensive research in this area. It will allow a more 

accurate measurement of waiting time, a better identifi-

cation of relevant patients and the exploration of policy 

effects over time. A more comprehensive study would 

further benefit from other control groups. Previous lit-

erature, for example, used Scotland—with no targets in 

place—as a comparison at country level [5, 6]. But this 

requires other comparable countries to collect EIP wait-

ing times. The EIP target is planned to be tightened by 

2020/21 and other mental health services shall be affected 

by similar targets in the future. For research purposes, it 

would be desirable to implement these anticipated policy 

changes stepwise in clearly defined regions (or trusts) 

so that a comparison of EIP patients between targeted 

and non-targeted regions is possible. Also, our observed 

changes in the length of treatment as a potential strategy 

of providers to substitute effort being under target pres-

sure deserves some further analysis.

Our research will be of great relevance to policymakers 

not only in England but internationally. Psychosis is associ-

ated with a high degree of disability, anxiety and discom-

fort. Further, psychosis has a significant social and economic 

dimension as people suffering from acute psychotic phases 

have difficulties in fulfilling their family and work commit-

ments [25, 49]. Intervening early has shown to improve out-

come prospects in various dimensions and corresponding EIP 

services have emerged worldwide [29, 32]. However, many 

countries report insufficient access to EIP services nowadays 

[34–36]. England has a history of success in operating wait-

ing time targets and significantly reducing waiting times in 

the physical health sector. Our work provides an important 

starting point to find out whether this success can be trans-

lated into the mental health sector. Mental illness, given its 

impact on individuals, health services, the economy and soci-

ety, is growing in importance for policymakers. At the same 

time, waiting times for mental health-related treatment are a 

growing concern for many countries. We show that targets 

can be an effective means to improve access to specialised 

mental health care. But at the same time, unintended effects 

on outcomes for existing patients need to be monitored. Our 

research can help inform the future development of the EIP 

target and its expansion to other areas of mental health in 

England, as well as informing policymakers in other coun-

tries considering the introduction of a similar policy.

Acknowledgements Open Access funding provided by Projekt DEAL. 

Under a Data Sharing Agreement with NHS Digital the Mental Health 

and Learning Disabilities dataset is released on condition that it is not 

shared with any third party. Copyright © 2011/2012–2015/16, re-used 

with the permission of NHS Digital. All rights reserved. We are grate-

ful for the support of Rita Santos from the Centre of Health Econom-

ics in York who assisted us in the calculation and mapping of service 

distances.

Compliance with ethical standards 

Conflict of interest Anika Kreutzberg conducted this research as part 

of her PhD study which is funded by a scholarship from the Centre for 

Health Economics, University of York.



Improving access to services for psychotic patients: does implementing a waiting time target…

1 3

Open Access This article is licensed under a Creative Commons Attri-

bution 4.0 International License, which permits use, sharing, adapta-

tion, distribution and reproduction in any medium or format, as long 

as you give appropriate credit to the original author(s) and the source, 

provide a link to the Creative Commons licence, and indicate if changes 

were made. The images or other third party material in this article are 

included in the article’s Creative Commons licence, unless indicated 

otherwise in a credit line to the material. If material is not included in 

the article’s Creative Commons licence and your intended use is not 

permitted by statutory regulation or exceeds the permitted use, you will 

need to obtain permission directly from the copyright holder. To view a 

copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

References

 1. Willcox, S., Seddon, M., Dunn, S., Edwards, R.T., Pearse, J., 

Tu, J.V.: Measuring and reducing waiting times: a cross-national 

comparison of strategies. Health Aff. 26(4), 1078–1087 (2007)

 2. Siciliani, L., Moran, V., Borowitz, M.: Measuring and compar-

ing health care waiting times in OECD countries. Health Policy 

118(3), 292–303 (2014)

 3. Cullis, J.G., Jones, P.R., Propper, C.: Waiting lists and medical 

treatment: analysis and policies. In: Culyer, A.J., Newhouse, 

J.P. (eds.) Handbook of Health Economics Part B, vol. 1, pp. 

1201–1249. Elsevier, Amsterdam (2000)

 4. Culyer, A.J., Cullis, J.G.: Some Economics of hospital waiting 

lists in the NHS. J. Soc. Policy 5(3), 239–264 (1976)

 5. Propper, C., Sutton, M., Whitnall, C., Windmeijer, F.: Did ’Tar-

gets and Terror’ reduce waiting times in England for hospital 

care? Contrib. Econ. Anal. Policy 8(2), 1863–1863 (2008)

 6. Propper, C., Sutton, M., Whitnall, C., Windmeijer, F.: Incentives 

and targets in hospital care: evidence from a natural experiment. 

J. Publ. Econ. 94(3), 318–335 (2010)

 7. Lindsay, C.M., Feigenbaum, B.: Rationing by waiting lists. Am. 

Econ. Rev. 74(3), 404–417 (1984)

 8. Oudhoff, J.P., et  al.: The acceptability of waiting times for 

elective general surgery and the appropriateness of prioritising 

patients. BMC Health Serv. Res, 7(32), (no pagination) (2007).

 9. Department of Health: Closing the Gap: Priorities for essential 

change in mental health. [Online]. https ://www.gov.uk/gover 

nment /...data/.../Closi ng_the_gap_V2_-_17_Feb_2014.pdf. 

Accessed 16.03.2018 (2014).

 10. NHS England NICE: Implementing the early intervention in 

psychosis access and waiting time standard: guidance NHS Eng-

land, NICE London, Manchester (2015)

 11. Dimick, J.B., Ryan, A.M.: Methods for evaluating changes in 

health care policy: the difference-in-differences approach. J. 

Am. Med. Assoc. 312(22), 2401–2402 (2014)

 12. Heckman, J.J., et al.: Characterizing selection bias using experi-

mental data. Econometrica 66(5), 1017–1098 (1998)

 13. Angrist, J.D., Pischke, J.-S.: Mostly harmless econometrics. 

Princeton University Press, Princeton and Oxford (2009)

 14. Jones, A.M., Rice, N.: Econometric evaluation of health poli-

cies. In: Glied S, Smith PC (eds) The Oxford Handbook of 

Health Economics, Oxford University Press, Oxford (2011).

 15. Blackwell, M., Iacus, S., King, G.: cem: Coarsened exact match-

ing in Stata. Stata J. 9(4), 524–546 (2009)

 16. Rosenbaum, P.R., Rubin, D.B.: Constructing a control group 

using multivariate matched sampling methods that incorporate 

the propensity score. Am. Stat. 39(1), 33–38 (1985)

 17. Goddard, M., Mannion, R., Smith, P.C.: Enhancing performance 

in health care: a theoretical perspective on agency and the role 

of information. Health Econ. 9(2), 95–107 (2000)

 18. Besley, T.J., Bevan, G., and Burchardi, K.B.: Naming and sham-

ing: the impacts of different regimes on hospital waiting times 

in England and Wales. Discussion paper, 7306. Centre for Eco-

nomic Policy Research, London, UK (2009).

 19. Kelman, S., Friedman, J.N.: Performance improvement and 

performance dysfunction: an empirical examination of impacts 

of the emergency room wait-time target in the English national 

health service. J. Publ. Adm. Res. Theory 19(4), 917–946 

(2009)

 20. Ho, V., Hamilton, B.H., Roos, L.L.: Multiple approaches to assess-

ing the effects of delays for hip fracture patients in the United 

States and Canada. Health Serv. Res. 34(7), 1499–1518 (2000)

 21. NICE: Psychosis and schizophrenia in adults. Quality stand-

ard. [Online]. https ://nice.org.uk/guida nce/qs80. Accessed 

04.04.2017 (2015).

 22. Propper, C., Wilson, D.: The use and usefulness of performance 

measures in the public sector. Oxf. Rev. Econ. Policy 19(2), 

250–267 (2003)

 23. Smith, P.C., et al.: Performance measurement for health system 

improvement: experiences, challenges and prospects. Cam-

bridge University Press, Cambridge (2009)

 24. Marwaha, S.: Fifteen years on—early intervention for a new 

generation. Br. J. Psychiatry 209(3), 186–188 (2016)

 25. Chong, H.Y., et al.: Global economic burden of schizophrenia: 

a systematic review. Neuropsychiatr. Dis. Treat. 12, 357–373 

(2016)

 26. Breitborde, N.J.K., Srihari, V.H., Woods, S.W.: Review of the 

operational definition for first-episode psychosis. Early Interv. 

Psychiatry 3(4), 259–265 (2009)

 27. Birchwood, M., Todd, P., Jackson, C.: Early intervention in psy-

chosis. The critical period hypothesis. Br. J. Psychiatry Suppl. 

172(33), 53–59 (1998)

 28. Fusar-Poli, P., McGorry, P.D., Kane, J.M.: Improving outcomes 

of first-episode psychosis: an overview. World Psychiatry 16(3), 

251–265 (2017)

 29. Penttilä, M., et al.: Duration of untreated psychosis as predictor 

of long-term outcome in schizophrenia: systematic review and 

meta-analysis. Br. J. Psychiatry 205(2), 88–94 (2014)

 30. NICE: Psychosis and schizophrenia in adults: prevention and man-

agement. Clinical guideline. [Online]. https ://nice.org.uk/guida 

nce/cg178  . Accessed 04.04.2017 (2014).

 31. Marshall, M., Rathbone, J.: Early intervention for psychosis. 

Cochrane Database Syst. Rev., 4, CD004718 (2006).

 32. Nordentoft, M., Albert, N.: Early intervention services are effec-

tive and must be defended. World Psychiatry 16(3), 272–274 

(2017)

 33. Iyer, S., Jordan, G., MacDonald, K., Joober, R., Malla, A.: Early 

intervention for psychosis: a Canadian perspective. J. Nerv. Ment. 

Dis. 203(5), 356–364 (2015)

 34. Breitborde, N.J.K., Moe, A.M.: Early intervention in psychosis in 

the United States: from science to policy reform. Policy Insights 

Behav. Brain Sci. 4(1), 79–87 (2017)

 35. Catts, S.V., et al.: Is a national framework for implementing early 

psychosis services necessary? Results of a survey of Australian 

mental health service directors. Early Interv. Psychiatry 4(1), 

25–30 (2010)

 36. Cocchi, A., et al.: Implementation and development of early inter-

vention in psychosis services in Italy: a national survey promoted 

by the associazione Italiana interventi precoci nelle psicosi. Early 

Interv. Psychiatry 12(1), 37–44 (2018)

 37. Joseph, R., Birchwood, M.: The national policy reforms for mental 

health services and the story of early intervention services in the 

United Kingdom. J. Psychiatry Neurosci. 30(5), 362–365 (2005)

 38. Tsiachristas, A., et al.: Economic impact of early intervention 

in psychosis services: results from a longitudinal retrospective 

controlled study in England. BMJ Open 6(10), e012611 (2016)

http://creativecommons.org/licenses/by/4.0/
https://www.gov.uk/government/...data/.../Closing_the_gap_V2_-_17_Feb_2014.pdf
https://www.gov.uk/government/...data/.../Closing_the_gap_V2_-_17_Feb_2014.pdf
https://nice.org.uk/guidance/qs80
https://nice.org.uk/guidance/cg178
https://nice.org.uk/guidance/cg178


 A. Kreutzberg, R. Jacobs 

1 3

 39. McLennan, D., et al.: The English indices of deprivation 2010. 

[Online] Department for Communities and Local Government. 

https ://www.gov.uk/gover nment /stati stics /engli sh-indic es-of-depri 

vatio n-2010. Accessed 21.03.2018 (2011).

 40. Wing, J.K., et al.: Health of the nation outcome scales (HoNOS). 

Research and development. Br. J. Psychiatry 172(1), 11–18 (1998)

 41. Wing, J.K., Curtis, R.H., Beevor, A.: Health of the nation outcome 

scales (HoNOS) Glossary for HoNOS score sheet. Br. J. Psychia-

try 174(5), 432–434 (1999)

 42. Singh, S.P., Grange, T.: Measuring pathways to care in first-epi-

sode psychosis: a systematic review. Schizophr Res. 81(1), 75–82 

(2006)

 43. Rosenbaum, P.R., Rubin, D.B.: The Central role of the propensity 

score in observational studies for causal effects. Biometrika 70(1), 

41–55 (1983)

 44. Ryan, A.M., Burgess, J.F., Dimick, J.B.: Why we should not be 

indifferent to specification choices for difference-in-differences. 

Health Serv. Res. 50(4), 1211–1235 (2015)

 45. NHS Digital: Mental Health Services Data Set. [Online]. https ://

conte nt.digit al.nhs.uk/mhsds . Accessed 29.09.2018 (2017).

 46. Kirkbride, J.B., Hameed, Y., Wright, L., Russell, K., Knight, C., 

Perez, J., Jones, P.B.: Waiting time variation in early Intervention 

psychosis services: longitudinal evidence from the SEPEA natu-

ralistic cohort study. Soc. Psychiatry Psychiatr. Epidemiol. 52(5), 

563–574 (2017)

 47. Reichert, A., Jacobs, R.: The impact of waiting time on patient 

outcomes: Evidence from early intervention in psychosis services 

in England. Health Econ. 2018(27), 1772–1787 (2018)

 48. Monitor: Guidance on mental health currencies and payment. 

[Online]. https ://asset s.publi shing .servi ce.gov.uk/gover nment 

/uploa ds/syste m/uploa ds/attac hment _data/file/30086 4/Guida 

nce_to_menta l_healt h_curre ncies _and_payme nt.pdf. Accessed 

14.10.2015 (2015).

 49. Revier, C.J., et al.: Ten-year outcomes of first-episode psycho-

ses in the MRC ÆSOP-10 study. J. Nerv. Mental Dis. 203(5), 

379–386 (2015)

Publisher’s Note Springer Nature remains neutral with regard to 

jurisdictional claims in published maps and institutional affiliations.

https://www.gov.uk/government/statistics/english-indices-of-deprivation-2010
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2010
https://content.digital.nhs.uk/mhsds
https://content.digital.nhs.uk/mhsds
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/300864/Guidance_to_mental_health_currencies_and_payment.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/300864/Guidance_to_mental_health_currencies_and_payment.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/300864/Guidance_to_mental_health_currencies_and_payment.pdf

	Improving access to services for psychotic patients: does implementing a waiting time target make a difference
	Abstract
	Objective 
	Study design 
	Results 
	Conclusions 

	Introduction
	Clinical and institutional background
	Methods
	Difference-in-difference model
	Pre-processing the data through matching
	Validation of the difference-in-difference approach

	Data and measures
	Sample
	Outcome measures
	Service availability and travel distances

	Results
	Descriptive statistics
	Estimation results
	Validation checks

	Discussion
	Acknowledgements 
	References


