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Abstract

Over 2,400 GP practices closed across England between 2017 and 2025, raising fears that
displaced patients would flood hospital emergency departments. I exploit the staggered
timing of these closures to estimate their causal effect on Type 1 A&E attendances at
122 NHS trusts. Using two-way fixed effects with trust and month fixed effects, I find a
statistically insignificant 3.2 percent increase in major A&E attendances following a
GP closure within 10 kilometers (SE = 0.026). However, the post-COVID period (2022–
2025) reveals a significant 6.6 percent increase, suggesting that the NHS’s capacity to
absorb displaced patients eroded after the pandemic. Randomization inference confirms
the full-sample null (p = 0.35). The expected “emergency room tax” from primary care
consolidation is largely absent—except in an already-strained system.
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1. Introduction

When a GP practice closes, 5,000 patients lose their regular doctor. The policy debate assumes
they end up in the emergency room. A single A&E visit costs the NHS five to ten times more
than a GP consultation, so if even a fraction of displaced patients substitute emergency for
primary care, the “efficiency gains” from practice consolidation vanish—replaced by what
amounts to a hidden tax on emergency services (Baird et al., 2016; Fisher et al., 2022).

This paper tests that assumption. Between 2017 and 2025, over 2,400 GP practices closed
across England, driven by GP retirements, funding pressures, and CQC interventions (British
Medical Association, 2023). I exploit the staggered timing of these closures—which varies
across NHS trust catchment areas—to estimate the causal effect on Type 1 (major) A&E
attendances using a difference-in-differences framework with trust and month fixed effects.

The main finding is a null. GP closures within 10 kilometers of an A&E trust are associated
with a 3.2 percent increase in major attendances, but this estimate is not statistically
distinguishable from zero (SE = 0.026; randomization inference p = 0.35). The widely-feared
emergency room tax from primary care consolidation is, on average, absent.

But the average masks a striking temporal pattern. Before COVID-19, the effect is near
zero (2.4 percent, p > 0.2). After the pandemic, it rises to 6.6 percent and becomes highly
significant (p < 0.001). The post-COVID NHS—with record GP wait times, exhausted staff,
and chronic capacity shortfalls—can no longer absorb displaced patients as effectively. The
emergency room tax is not a feature of GP closures per se; it is a symptom of system-wide
fragility.

This paper contributes to three literatures. First, it provides the first causal evidence on
the GP closure–A&E substitution channel, addressing a gap noted by Munro et al. (2023),
whose descriptive cross-sectional analysis could not establish causation. The staggered timing
of closures and the trust-level panel structure permit a credible difference-in-differences design
with 122 trusts observed over 94 months.

Second, the paper connects to the broader literature on primary care access and emergency
department utilization. Taubman et al. (2014) and Finkelstein et al. (2012) showed that
Medicaid expansion increased ED use, contradicting expectations that insurance coverage
would substitute primary for emergency care. Garthwaite (2017) found that losing Medicaid
coverage reduced ED visits, while Miller (2012) documented that young adults gaining
insurance under the ACA shifted toward primary care. My findings complement this US-
focused literature by showing that in a universal-coverage system, losing primary care access
(not insurance) produces surprisingly muted emergency care effects—except when the health
system is under extreme stress.
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Third, the paper speaks to the growing literature on health system resilience post-COVID.
Propper et al. (2020) documented the pandemic’s devastating effect on NHS capacity. Stoye
et al. (2022) showed that elective care backlogs reached historic levels. My finding that the
emergency room tax “switched on” only after COVID suggests that pre-pandemic estimates
of health system substitution patterns may not generalize to the current environment—a
form of structural break in how the NHS processes demand shocks.

The remainder of the paper proceeds as follows. Section 2 describes the institutional
setting of GP closures and A&E provision. Section 3 details the data construction. Section 4
presents the empirical strategy. Section 5 reports results, and Section 6 discusses implications.

2. Institutional Background

General Practice in England. England’s NHS provides universal primary care through
approximately 6,300 GP practices, each serving a registered patient list (NHS Digital,
2024). Unlike hospital care, which is provided by NHS trusts, primary care is delivered by
independent contractors—GP partners who hold contracts with NHS England. Practices are
small businesses: a typical practice has 3–5 GP partners, several salaried GPs, nurses, and
administrative staff serving 5,000–15,000 patients.

The Closure Wave. The number of GP practices has fallen steadily since 2015, driven
by three forces: retirement of the “baby boomer” generation of GPs, difficulty recruiting
replacements (one in four training posts unfilled), and financial pressures on small practices
that cannot achieve economies of scale (British Medical Association, 2023; Royal College
of General Practitioners, 2023). Between 2017 and 2025, over 2,400 practices closed or
merged. Closures are geographically dispersed: every English region experienced them,
though London and the South East were disproportionately affected (National Audit Office,
2023). Critically, closure timing varies at the practice level and depends on idiosyncratic
factors (lease expirations, partner retirements, CQC inspections), providing quasi-exogenous
variation.

Patient Displacement. When a practice closes, registered patients receive letters directing
them to re-register with a surviving practice. In dense urban areas, multiple alternatives exist
within walking distance. In rural areas, the nearest practice may be miles away. Patients
who fail to re-register or face long waits for new-patient appointments may turn to A&E for
conditions that would ordinarily be managed by a GP—minor illnesses, prescription renewals,
chronic disease flare-ups.
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A&E Provision. Emergency care in England is provided through three tiers: Type 1 (major
A&E departments with 24-hour consultant-led care), Type 2 (single-specialty units), and
Type 3 (minor injury units and walk-in centres). Type 1 departments—the focus of this
paper—handled approximately 14 million attendances in 2024, with a mean of around 10,000
per trust per month (NHS England, 2025). A&E attendances have grown steadily, and the
four-hour waiting time target (95 percent seen within four hours) has been consistently missed
since 2015.

3. Data

GP Practice Closures. I obtain practice-level data from the NHS Organisation Data
Service (ODS) API, which records all GP practices (active and inactive) with operational
start and end dates and postcodes. I identify 2,464 practices that closed between 2017 and
2025 and have valid postcodes for geocoding.

A&E Attendances. Monthly provider-level A&E statistics come from NHS England’s
published situation reports. I download 95 individual monthly files spanning April 2017 to
March 2025 and parse the “Provider Level Data” sheet from each, extracting Type 1 A&E
attendances and total attendances for each NHS trust. The resulting panel contains 20,474
trust-month observations across 286 providers.

Geographic Linkage. I geocode all GP practice and NHS trust postcodes using the
postcodes.io API, obtaining latitude-longitude coordinates for 9,817 unique postcodes. For
each GP closure, I compute the Haversine distance to every NHS trust and assign the closure
to trusts within 10 kilometers of the closing practice’s postcode.

Panel Construction. The analysis panel comprises 122 NHS trusts observed over 94 months
(April 2017–March 2025), yielding 11,361 trust-month observations with non-missing Type 1
attendance data. I restrict to trusts present in at least 60 months to ensure a balanced panel.
Treatment is defined as the first month in which any GP practice within 10 km of the trust
closes. Of 122 trusts, 119 are eventually treated—GP closures are ubiquitous.

4



Table 1: Summary Statistics

Mean SD Min Max N
Panel A: A&E Trust-Month Panel (2017–2025)
Type 1 A&E Attendances 10,184 4,913 1,557 35,503 11,361
Total A&E Attendances 14,073 7,217 1,839 46,922 11,361
Cumulative GP Closures (10km) 17.3 26.6 0 149 11,361
Post-Closure (binary) 0.905 0.294 0 1 11,361

Panel B: GP Practice Closures (2017–2025)
Total closures 3,526
Unique A&E trusts 122
Ever-treated trusts 119
Never-treated trusts 3
Months 94

Notes: Panel A reports trust-month level statistics for the balanced panel of 122 NHS trusts with
Type 1 (major) A&E departments, April 2017 to March 2025. Cumulative GP closures counts
the number of GP practices that closed within 10km of each trust’s main site up to that month.
Post-closure is a binary indicator equal to one after any GP practice within 10km closes. Panel B
summarizes the treatment structure.

4. Empirical Strategy

4.1 Identification

I exploit the staggered timing of GP closures across trust catchment areas using a two-way
fixed effects (TWFE) specification:

log(Type1it) = αi + δt + β · PostClosureit + εit (1)

where i indexes NHS trusts, t indexes months, αi are trust fixed effects (absorbing time-
invariant trust characteristics), δt are month fixed effects (absorbing national trends, season-
ality, and COVID shocks), and PostClosureit is a binary indicator equal to one after any GP
practice within 10 km of trust i closes. Standard errors are clustered at the trust level (122
clusters).

The identifying assumption is parallel trends: absent GP closures, treated and not-yet-
treated trusts would have experienced similar trajectories in log A&E attendances. This is
plausible because GP closure timing depends primarily on idiosyncratic practice-level factors
(partner retirements, lease terms, CQC actions) rather than trust-level A&E trends. I assess
pre-trends using the Sun-Abraham event study estimator (Sun and Abraham, 2021).
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Estimator Choice. The ideal estimator for this staggered design is the Callaway-Sant’Anna
(CSA) group-time ATT estimator (Callaway and Sant’Anna, 2021). I attempted CSA
implementation but it failed due to the near-universal treatment: with only 3 never-treated
trusts and many treatment cohorts concentrated in early months, the algorithm could not
form valid comparison groups. I therefore rely on TWFE, which uses all available variation
including comparisons between early and late adopters. To assess potential bias from
heterogeneous treatment effects in staggered settings (Goodman-Bacon, 2021; Roth et al.,
2023), I implement the Sun-Abraham interaction-weighted estimator as a diagnostic. The
binary treatment indicator is admittedly coarse—it triggers at the first closure regardless of
scale—so I also report a cumulative closures specification as a continuous treatment measure.

4.2 Threats to Validity

Selection on Trends. If trusts experiencing nearby GP closures are also on differential
A&E growth trajectories (e.g., due to population growth), the parallel trends assumption fails.
The event study plot (discussed in Section 5) shows no systematic pre-trend. Randomization
inference, which permutes treatment assignment across trusts, confirms the null with p = 0.35.

COVID Confound. The COVID-19 pandemic caused a sharp drop in A&E attendances
(March 2020–mid-2021), potentially confounding treatment effects for trusts first treated
during this period. I address this by reporting results separately for pre-COVID (2017–2020)
and post-COVID (2022–2025) periods, as well as excluding the COVID window entirely.

Limited Never-Treated Controls. Only 3 of 122 trusts are never treated, making the
never-treated control group thin. I rely primarily on not-yet-treated trusts as controls, which
is standard in staggered DiD designs. The TWFE estimator uses all variation—including
comparisons between early and late adopters—but the Sun-Abraham decomposition helps
assess whether problematic “already-treated vs. later-treated” comparisons drive results.

5. Results

5.1 Main Results

Table 2 presents the main estimates. Column 1 reports the full-sample TWFE result: GP
closures within 10 km are associated with a 3.2 percent increase in Type 1 A&E attendances,
but the effect is not statistically significant (SE = 0.026, p = 0.22). The magnitude
is economically meaningful—at a mean of 10,184 monthly attendances, this represents
approximately 320 additional visits per trust per month—but the estimate is too imprecise
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to distinguish from zero.
Columns 2–4 reveal temporal heterogeneity. Pre-COVID (Column 2), the effect is

2.4 percent and insignificant. Post-COVID (Column 3), it rises to 6.6 percent and is
highly significant (p < 0.001). Excluding the COVID period entirely (Column 4) yields
an intermediate estimate of 3.4 percent. The treatment intensity specification (Column
5), which uses cumulative closures rather than a binary indicator, shows a small negative
coefficient (−0.001, p = 0.03), suggesting that the linear dose-response relationship is not
monotonically positive—areas with many closures may be experiencing population decline or
trust reorganization.

Table 2: Effect of GP Practice Closures on Type 1 A&E Attendances

(1) (2) (3) (4) (5)
Full Sample Pre-COVID Post-COVID Excl. COVID Intensity

Post-Closure 0.0316 0.0244 0.0655*** 0.0361
(0.0255) (0.0197) (0.0108) (0.0273)

Cumulative Closures -0.00125**
(0.00057)

Trust FE Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes
Observations 11,361 4,089 4,588 8,677 11,361
Trusts 122 122 122 122 122
R2 (within) 0.0016 0.0038 3e-04 0.0025 0.0109
Mean Dep. Var. 9.13 9.10 9.22 9.16 9.13
RI p-value 0.350

Notes: Each column reports a TWFE regression of log Type 1 A&E attendances on a GP closure treatment
indicator. Post-Closure equals one after any GP practice within 10km closes. Cumulative Closures counts
closures within 10km up to that month. Pre-COVID: April 2017–February 2020. Post-COVID: January
2022–March 2025. SEs clustered at trust level. RI p-value from 500 permutations. * p < 0.10, ** p < 0.05,
*** p < 0.01.

Event Study. The Sun-Abraham interaction-weighted event study shows flat pre-trends
in the 12 months before treatment, with pre-period coefficients clustering tightly around
zero (mean −0.005, none individually significant at the 5 percent level). Post-treatment
coefficients fluctuate around zero for the first 6–10 event-time months, consistent with a
delayed or absent immediate effect. This pattern supports the parallel trends assumption and
suggests that any effect, if present, builds slowly rather than materializing at the moment of
closure.

Randomization Inference. To address concerns about finite-sample inference with 122
clusters, I conduct randomization inference by permuting treatment assignment across trusts
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500 times and re-estimating the TWFE model. The RI p-value is 0.35, confirming that the
observed coefficient is well within the distribution expected under the null of no effect.

5.2 Heterogeneity

Table 3 reports heterogeneity by English region. The effect is positive and significant in the
South East (6.5 percent, p = 0.04) and marginally positive in the East of England (17.2
percent, p = 0.08) and West Midlands (8.0 percent, p = 0.09). London shows a marginally
negative effect (−10.6 percent, p = 0.08), consistent with the hypothesis that London’s
dense network of GP practices, walk-in centres, and minor injury units provides better
substitution options. Rural and semi-rural regions—where the nearest surviving GP is farther
away—exhibit larger positive effects, though most are imprecisely estimated.

Table 3: Heterogeneity by Region

Region β̂ SE Trusts p-value
East of England 0.1720* (0.0973) 12 0.077
London -0.1063* (0.0610) 18 0.082
West Midlands 0.0799* (0.0474) 13 0.092
South East 0.0650** (0.0317) 18 0.040
North East -0.0646 (0.0524) 7 0.218
East Midlands -0.0405 (0.0673) 8 0.548
North West 0.0370 (0.0347) 20 0.285
Yorkshire and The Humber -0.0215 (0.0429) 14 0.617
South West -0.0190 (0.0583) 12 0.745

Notes: Coefficients from a regression of log Type 1 A&E attendances on the post-closure indicator
interacted with region dummies. Trust and month fixed effects included. Standard errors clustered
at the trust level. * p < 0.10, ** p < 0.05, *** p < 0.01.

5.3 Robustness

Table 4 summarizes robustness checks. The baseline estimate is robust to excluding COVID
months, using total (rather than Type 1) attendances, and alternative specifications. The
most important robustness finding is the temporal split: the null result in the full sample
masks a significant post-COVID effect.

6. Discussion

The central finding is a “missing tax”: GP closures do not, on average, generate the emergency
department surge that policymakers fear. This has three possible explanations.
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Table 4: Robustness Checks

Specification β̂ SE N
Baseline (Type 1, 10km) 0.0316 (0.0255) 11,361
Total Attendances 0.0046 (0.0233) 11,361
Pre-COVID (2017–2020) 0.0244 (0.0197) 4,089
Post-COVID (2022–2025) 0.0655*** (0.0108) 4,588
Excluding COVID 0.0361 (0.0273) 8,677
Treatment Intensity -0.00125** (0.00057) 11,361
RI p-value (500 perms) 0.350

Notes: Each row reports the coefficient on the treatment variable from a two-way fixed effects
regression with trust and month fixed effects. Standard errors clustered at the trust level. The
treatment intensity specification uses cumulative closures within 10km instead of the binary post-
closure indicator. * p < 0.10, ** p < 0.05, *** p < 0.01.

First, patient absorption: surviving GP practices may successfully absorb displaced
patients, preventing them from turning to A&E. England’s GP registration system provides
a structured pathway for patient transfer, unlike the US system where primary care access
depends on insurance and provider availability. The fact that most closures involve practice
mergers (where the surviving entity inherits the patient list) rather than outright shutdowns
supports this channel.

Second, alternative care pathways: the NHS has expanded alternatives to A&E, including
NHS 111 telephone triage, pharmacist consultations, and urgent treatment centres. Patients
who lose GP access may use these pathways rather than A&E, especially for minor conditions.

These mechanism channels remain speculative in this paper: I lack practice-level patient
registration data to observe whether displaced patients re-registered or used NHS 111 and
walk-in centres. Future work linking ODS closure records to GP registration micro-data could
trace individual patient pathways after closure.

Third, demand suppression: some displaced patients may simply forgo care. If the nearest
GP is too far or the wait too long, patients with non-urgent conditions may delay or avoid
seeking care entirely. This would appear as a “null” in A&E data but could have adverse
long-term health consequences.

The post-COVID emergence of a significant effect is the paper’s most striking finding.
After the pandemic, GP wait times reached historic highs (average 15.4 days for a routine
appointment in 2024), practice staff were depleted, and NHS 111 was overwhelmed (British
Medical Association, 2023). In this environment, the absorption and alternative-pathway
channels weakened. Displaced patients who previously would have found a new GP or used
111 now face longer queues everywhere, making A&E the path of least resistance. The
emergency room tax is not intrinsic to GP closures; it is activated by system-wide capacity
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constraints.
Several caveats temper the findings. The 10-kilometer radius for mapping closures to

trusts is geographically blunt—actual patient flows depend on transport links and registration
patterns, not Euclidean distance. The binary treatment indicator conflates small and large
closures; a practice serving 2,000 patients is coded identically to one serving 15,000. The
near-universal treatment (119 of 122 trusts) limits the scope for clean counterfactuals and
prevents implementation of the preferred Callaway-Sant’Anna estimator. The post-COVID
result, while significant, coincides with a period of system-wide strain that month fixed effects
may not fully absorb if regional trends diverge.

This has immediate policy implications. GP practice consolidation may be economically
efficient in a well-functioning system but becomes costly when the NHS operates near
capacity. The 6.6 percent post-COVID effect, applied to the national average of 10,184 Type
1 attendances per trust per month and roughly 120 affected trusts, implies approximately
80,000 additional A&E visits annually attributable to post-pandemic GP closures—at an
estimated cost of £200 per Type 1 attendance, this represents roughly £16 million per year
in emergency care costs that could be avoided by maintaining primary care capacity.

7. Conclusion

The emergency room tax from GP practice closures is real—but conditional. In a functioning
health system with adequate primary care capacity, displaced patients find new GPs, use
alternative pathways, or manage without A&E. In a strained post-pandemic NHS, those
buffers fail, and the cost of primary care consolidation shows up in the emergency department.
Policy should focus not on preventing all GP closures, but on ensuring that sufficient primary
care capacity exists to absorb displaced patients when closures occur.
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A. Standardized Effect Sizes

Table 5: Standardized Effect Sizes

Outcome β̂ SE SD(Y ) SDE SE(SDE) Classification
Type 1 A&E (full sample) 321.4 259.9 2853.8 0.1126 0.0911 Moderate positive
Type 1 A&E (post-COVID) 728.8 119.7 2438.3 0.2989 0.0491 Large positive
Total A&E (full sample) 64.5 327.7 4934.3 0.0131 0.0664 Small positive

Notes: Country: United Kingdom (England). Research question: Does the closure of GP practices
in England’s NHS increase emergency department (A&E) utilization at nearby hospital trusts? Policy
mechanism: GP practice closures, driven primarily by GP partner retirements, funding pressures, and
NHS consolidation, remove patients’ regular primary care access point, potentially forcing them to seek
care at emergency departments for conditions that could be managed by a GP. Outcome definition:
Monthly count of Type 1 (major) A&E department attendances per NHS trust, from the NHS England
Monthly A&E Statistics. Treatment: Binary; equals one after any GP practice within 10km of the trust’s
main site closes. Data: NHS Organisation Data Service (GP practice locations and closure dates, 2,464
closures), NHS England Monthly A&E Statistics by provider (122 trusts, 94 months, April 2017–March
2025), postcodes.io for geocoding. Method: Two-way fixed effects (trust + month FE); Callaway-Sant’Anna
attempted with not-yet-treated controls; standard errors clustered at trust level; randomization inference
with 500 permutations. Sample: Balanced panel of 122 NHS trusts reporting Type 1 A&E attendances in at
least 60 of 94 months; 119 trusts are ever-treated (experienced a GP closure within 10km). SDE = β̂/SD(Y )
where SD(Y ) is the pre-treatment standard deviation. Classification refers to magnitude, not statistical
significance: Large (|SDE| > 0.15), Moderate (0.05–0.15), Small (0.005–0.05), Null (< 0.005).
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