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ABSTRACT

Numerous drivers push specialist diagnostic
approaches down to primary care (‘diagnostic
downshift’), intuitively welcomed by clinicians
and patients. However, primary care’s different
population and processes result in under-
recognised, unintended consequences. Testing
performs poorer in primary care, with indication
creep due to earlier, more undifferentiated
presentation and reduced accuracy due to
spectrum bias and the ‘false-positive paradox’
In low-prevalence settings, tests without near-
100% specificity have their useful yield eclipsed
by greater incidental or false-positive findings.
Ensuing cascades and multiplier effects can
generate clinician workload, patient anxiety,
further low-value tests, referrals, treatments and
a potentially nocebic population ‘disease’ burden
of unclear benefit. Increased diagnostics earlier in
pathways can burden patients and stretch general
practice (GP) workloads, inducing downstream
service utilisation and wunintended ‘market
failure’ effects. Evidence is tenuous for reducing
secondary care referrals, providing patient
reassurance or meaningfully improving clinical
outcomes. Subsequently, inflated investment in
per capita testing, at a lower level in a healthcare
system, may deliver diminishing or even negative
economic returns. Test cost poorly represents
‘value’, neglecting under-recognised downstream
consequences, which must be balanced against
therapeutic yield. With lower positive predictive
values, more tests are required per true diagnosis
and cost-effectiveness is rarely robust. With
fixed secondary care capacity, novel primary
care testing is an added cost pressure, rarely
reducing hospital activity. GP testing strategies
require real-world evaluation, in primary care
populations, of all downstream consequences.
Test formularies should be scrutinised in view of
the setting of care, with interventions to focus
rational testing towards those with higher pretest
probabilities, while improving interpretation and
communication of results.

Introduction

Are more tests, earlier in pathways, within primary
care helpful? While welcomed by clinicians,
patients and policymakers, we explore under-
recognised consequences.

,2 Kathleen Frost,? Ash K Paul*

Several drivers push specialist diagnostic
approaches down to the broader primary care layer
of a health system, which we describe as ‘diag-
nostic downshift. Aspirations for earlier disease
detection or capacity pressures in specialist and
cancer pathways underlie shifting of tests from
high-cost hospital settings to primary care. Such
assumptions have led to procurement and growth
of GP diagnostics, with unfettered direct access to
physiology tests, endoscopy, ultrasound, MRI, CT,
and biochemical and immunological tests, often
only evaluated in secondary care. It is increasingly
expected, sometimes mandated, for GPs to perform
secondary care-based testing strategies prior to
referral. Earlier diagnostics are presumed to accel-
erate patient journeys (eg, decision-making at
first outpatient appointment) or reduce referrals
by empowering GPs. However, diagnostic growth,
heavily cited for low-value overuse,' has unin-
tended consequences. In the COVID-19 pandemic
context, reduced hospital access and increasing
virtual consultations may proliferate community
testing.

Clinicians intuitively welcome tests, bolstering
autonomy and professional confidence, while
playing into patients’ biases. Medical risks should
be discussed, yet test inaccuracy and cascades
go unrecognised,” while clinicians poorly inter-
pret results.’ * Tests can guide management, but
also generate anxiety, low-value disease labels,
fear avoidance behaviours, further investigations,
referrals and treatment cascades of little benefit.>”
Consider vitamin D, recommended only in select
patients, now ubiquitously screened, with almost
100-fold increases, reflecting massive costs, time
and prescribing of spurious value.?

Testing in primary care is different from
secondary care

Tests are integral to primary care, with overlapping
symptoms between benign and serious conditions
and uncertainty in up to 40% of consultations.’
However, secondary care has different populations,
workflows and expertise; thus, diagnostic tactics
should not be blindly extrapolated. General prac-
tice performs a technical but also wider psycho-
social role for non-specific presentations, with a
more person-orientated, than pathophysiology-
orientated focus.'® While uncertainty management
depends on psychological factors," '> there tends
to be diminishing decision-making value from
additional tests."
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Diagnostic downshift’s pretest considerations (table 1) include
inflated (inappropriate) tests per capita, test indication creep and
inadvertent screening. Suspicion to trigger a test will typically be
lower than that for a referral. Thus, more patients are tested than
otherwise referred. Post-test dynamics (table 2) include altered
performance (false-positive paradox and spectrum bias) with lower
positive predictive values, greater false-positive rates, a burden of
incidental findings, misinterpretation problems (particularly for
serial testing), limited reassurance and ‘multiplier effects’ of low-
value cascades.

Diagnostic sensitivity trades off against specificity. Compared
with secondary care encounters, GPs do not require imme-
diate high-sensitivity testing tactics, as patients can be referred
onwards for evaluation, as well as readily reattend for persisting
or worsening symptoms. Test specificity is more critical to manage
referral appropriateness. In low-prevalence settings, without near-
100% specificity, benefit (diagnostic yield) is eclipsed by greater
false-positives or incidental findings (see table 2). With pretest
probability <10% (common for primary care), even with 90%
specificity, Bayesian analysis shows greater false-positives than
true-positives, with positive predictive value no better than a coin
toss. For example, carotid artery ultrasound screening, with 92%
specificity, across 100000 patients, generates 7920 false-positives
versus only 940 true-positives.'*

High-quality studies rarely demonstrate benefit from
advanced testing in primary care

Despite disseminated use in different populations, for wider indica-
tions, traditionally specialist tests are rarely robustly evaluated in
primary care, reliant on haphazard postmarket surveillance, such
as audits. Referral reduction is often based on self-report without
capturing downstream utilisation and typically lacks usual care
comparator analysis. The few randomised controlled trials, such
as knee MRI, hysterosalpingography for fertility or low-dose CT
for lung cancer, fail to demonstrate meaningful impact.'®"” MRI
access does not reduce orthopaedic referrals nor clinically benefit

patients.'””"® Systematic review shows little to no high-quality
evidence of clinical or cost benefits to support increasing tests in
primary or community settings, with only low-quality evidence of
reducing referrals, suggesting such diagnostic strategies may be
more politically motivated.?

Earlier testing does not necessarily improve cancer
outcomes

Rhetoric around cancer detection system delays often drives diag-
nostic expansion.”! 2 However, there is a paucity of evidence that
advanced GP testing improves outcomes (survival rate statistics
are misleading due to lead time, length bias or overdiagnosis of
indolent disease). Impact of ‘delayed diagnosis’ is mixed, including
the so-called ‘waiting-time-paradox’ (‘delay’ associated with
improved outcome for some cancers).”>”* Diagnostic strategy,
particularly for low-but-not-no-risk presentations, is complex.
Systematic review of GP direct access testing suggests, although
time-to-test may improve, there is no change in time-to-diagnosis
or outcomes.”® Novel pathway triage may enable prehospital
diagnostics, although it has its own drawbacks; in ‘straight-to-
test’ pathways, alternate diagnostics may have been preferred
by specialists.”” Furthermore, pre-referral laboratory cancer tests
are broadly unreliable, including many biomarkers.”® Without
evidence, novel technologies should be cautioned, considering
already pressured workloads.

Outside of low-income countries, there is little evidence to
suggest increased diagnostic direct access resolves the problem of
misdiagnosis in primary care, which is due to a myriad of factors,
including cognitive reasoning errors.”® *°

Expansive testing in primary care creates a population
‘disease’ burden of unclear benefit (overdiagnosis)
Many expanding disease definitions, increasingly determined by
test results rather than symptoms, have questionable impact on
outcomes, for example, polycystic ovarian syndrome, pre-diabetes

Table 1 Pretest considerations relevant in primary care

Description

Evidenced examples

Inappropriate/unnecessary tests per capita

Representing 90% of health service encounters,®® increased GP testing
inflates (inappropriate) tests per capita. Majority of test volumes are now
primarily ordered by GPs, not specialists.

Guidelines, often opinion-based,® are not always the best indicator of
‘appropriateness’, offering testing at such low prevalence that impact is
rare, for example, echocardiography.®

Rate of indication creep

Earlier, undifferentiated GP presentations, with siloed practice, engender
variation and ‘indication creep’ (testing outside recommendations). Test

growth creates choice overload and decisional fatigue for generalists, while

diagnostic training is largely absent from curricula.
Risk is not normally distributed; most have below-average risk.” Yet

clinicians gravitate towards overtesting due to time pressures and biases,”’

such as action bias. Persuading patients to accept evidence-based testing
recommendations is challenging.?*>

Inadvertent screening

Demand can result in inadvertent screening,”® not meeting the Wilson
criteria, without adequate consent. Inequalities can widen from
unapproved screening of low-risk individuals.

Time or patient pressures, limited specialist capacity, uncertainty
intolerance, defensive practice, political factors and cognitive biases all
drive low-value testing.

A third of GP consultations result in laboratory testing. A third of
laboratory tests,** 98% of knee® and half of hip radiographs,®” half

of endoscopies,®® 66% of internal auditory MRIs,®® upto 95% of
musculoskeletal MRIs,*® and 94% of spinal CTs in primary care appear
inappropriate.®’

There is up to 100% variation in non-guideline GP testing.®> Primary care
presentations require fewer tests than secondary care, for example, only
four tests for recent fatigue.”® GP faecal calprotectin use as a screening,
rather than a rule-out test, has grown.”” GP CT diagnostic yield for renal
calculiis 7% vs »44% in secondary care.’® GP endoscopies similarly have
lower diagnostic yield.””

A full blood count is commonly requested without indication, with
numerous indices where statistical but clinically irrelevant abnormalities
are common.”® High-cost case-finding (screening) GP schemes, such as
UK’s health check, lack supporting evidence.””

GP, general practice.
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Table 2 Post-test considerations relevant in primary care

Description

Evidenced examples

Higher false-positive rates (false-positive paradox) and reduced test performance (spectrum bias)

Lower pretest probabilities in primary care generate lower positive
predictive values.'® Tests without near-100% specificity, in low-
prevalence environments, generate innumerable false-positives, known as
the ‘false-positive-paradox’ or base-rate fallacy.

Sensitivity and specificity are not constant across settings, varying from
meta-analytical averages.’®* Comorbidities, prevalence and severity affect
performance, known as, ‘spectrum bias’.***> Secondary care test accuracy
is therefore not applicable to primary care.

Interpretation challenges

Few results are dichotomous and clinicians overestimate positive
predictive values.>* Even common tests such as lipids or HbA1c require
tools (for example, QRISK® and QDiabetes®), incorporating pretest
factors, to translate risk, which are usually neglected.'®”

Incidental findings

Diagnostic downshift generates a burden of, mostly benign,* incidental
findings, causing GP anxiety and workload.'*> Management may be more
challenging and inconsistent for non-specialists,* requiring further input.

Interval testing and reference change values

Serial testing is common due to greater patient access and (largely
unevidenced-based)®* disease monitoring. Under-recognised test
‘reference change values’ (RCVs) describe normal biological and analytical
variation.*?! Many RCVs (eg, liver enzymes, cholesterol, free thyroxine, etc)
are ~20%.'?! 22 Normal test-to-test variation may be inappropriately acted
upon, for example, with dose changes.

Lack of real-time feedback to correct illusory correlations

As signal-to-noise declines with low prevalence, individuals can
increasingly overidentify false targets.'?’ Illusory correlation/causation
between false-positive or incidental findings and patient symptoms

may cause belief reinforcement of testing behaviours. Without real-time
feedback, GPs are unable to refine heuristics.

Follow-up discontinuity

While some GPs hold expertise for certain tests, colleagues, including
administrative staff, may relay results to patients, out of context to clinical
history and expectations.

Cascade and multiplier effects

Low-value test cascades (further tests, referrals, overtreatment) are highly
prevalent.> ¢ Primary care’s system value can be undermined by new early
pathway activity generating larger downstream costs, known as, ‘multiplier
effects’. 3% Such cascades are poorly recognised.

Spurious reassurance

Up to 40% of GP patients have medically unexplained symptoms.
Incidental findings and high false-positive rates undermine testing for
reassurance.’® Test overuse may shift focus away from unmet psychosocial
needs, without resolving ongoing symptoms, which likely require
additional support.

58% of abnormal GP laboratory results may be false-positives.'*®
Prevalence changes performance up to 40%.'% Sensitivity and specificity
of faecal calprotectin in secondary care were 93% and 94%, yet as low
as 80% and 67% in primary care.'® % The false-positive paradox limits
accuracy of the same diagnostic tool across settings in a system, such as
qSOFA for sepsis or NEWS for clinical deterioration.*®

Recommended immunoglobulin tests cause confusion for almost all
GPs.'% GPs may inadequately interpret upto 90% of lipids, causing
overtreatment and undertreatment.'®” *° GPs correctly interpret only 17%
and mismanage 65% of Musculoskeletal MRI results,*® associated with
worse outcomes.'? "

19% of chest radiographs,**® 22% of brain MRIs,*? 37% of renal CTs,'*¢
26% of emergency abdominal ultrasounds,'*” 87% of musculoskeletal
MRIs'® and 67% of neck ultrasounds show incidental findings."'® Studies
on follow-up burden are limited.****?* While 200 MRIs are required to
identify one acoustic neuroma, one in six suffer overdiagnosis cascades.®®

Testing occurs more frequently than recommended, for example, 22% of
HbA1c tests are repeated prematurely,®® and 60% of cholesterol tests are
repeats, 70% of which unnecessary.'? Bone density scans are ordered
frequently, despite annual change being lower than the scan’s analytical
error.’?* Analytical variation is even greater for unstable samples
transported from primary care, for example, spurious hyperkalaemia.'*
126

Respiratory auscultation’s poor accuracy inappropriately influences
prescribing.’?® Most musculoskeletal MRI patients are surgically referred
for clinically irrelevant findings.*® Vitamin D is erroneously associated with
non-specific complaints.'?"*3!

Roughly half of musculoskeletal MRI results are conveyed by staff other
than the requesting clinician familiar with the presentation.'®

GP inflammatory markers, or musculoskeletal and auditory MRIs generate
expansive cascade costs from low-value findings, often greater than

test costs. 188111133 Cross-sectional imaging in particular has cost
consequences.’> > Cascades include complications; for example, in
lung screening, 23% of false-positive investigated patients suffered
complications.! 137

Systematic reviews show tests alone contribute little to reassurance>®
139, for example, neuroimaging provides no sustained reassurance for
headache.™’

GP, general practice; HbA1lc, haemoglobin Alc; NEWS, national early warning score; gSOFA, quick sequential organ failure assessment.

or dementia, . Not all diagnoses provide resultant ‘therapeutic
yield" (positive change in management). Increased per capita
provision from diagnostic downshift, combined with expanding
disease definitions, yields a greater population ‘disease’ burden
(figure 1) of unclear utility.

For example, diagnostic access has resulted in a ‘cancer’
epidemic in high-income nations, without concurrent cancer
mortality change.”' Liver ‘disease’ shows similar growth, without
mortality increase.’” Tests are often ‘abnormal’ (whereby normal

typically refers to ‘bio-statistically average’), regularly identi-
fying indolent, incidental ‘disease’, particularly with an ageing
population. Examples include early-stage hypertension, lumbar
disc protrusions, joint changes, small-vessel disease, hypogo-
nadism, hypercholesterolaemia, osteopaenia, raised liver enzymes,
renal cysts, vitamin D insufficiency and so on. Such endless
asymptomatic ‘disease’ often has minimal clinical relevance.
Laudable aspirations for earlier treatment or lifestyle change
are often unevidenced. For example, diabetes or hypertension
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Figure 1 Diagnostic market growth and disease burden.

labels deliver marginal-to-zero behaviour change,>** while

increasing anxiety.”® Diagnostic unintended harms include
physical, psychological, social, financial and treatment burden
and healthcare dissatisfaction.”’ As a doctor-patient ‘gesture’,
appeasing emotional needs,’® tests’ unintended psychological
consequences can endure for years.” *° Medicalising labels can be
nocebic, broadly reducing self-reported health,* raising anxiety,
perceived severity and preference towards more invasive manage-
ment.*” Expansive GP testing runs counter to the World Organi-
zation of Family Doctors’ strategic priority to address low-value
overdiagnosis.*’

Diagnostic downshift is rarely cost-effective

Diagnostic downshift is seen as a way to reduce costs, yet the
opposite is often true. While ‘value’ lies in outcomes, policymakers
focus on test unit costs and productivity. Recommended large
supplier economies of scale,* based around ‘technical efficiency’,
inflate volume, with paradoxical effects on ‘population value’ The
Donabedian curve®® highlights earlier diminishing returns from
productivity increases in medical technologies with a given rate
of harm (figure 2). Medical technologies confer effectiveness for
specific patients or settings (for diagnostics, often those with
higher pretest probability of disease) and become decreasingly
helpful when applied wider. As test accuracy decreases in lower-
acuity settings (see table 2), harm rate increases. While diagnostic
downshift may benefit some, this is eclipsed by greater false-
positives or overdiagnosis, causing psychological harm, further
healthcare utilisation and low-value overtreatment. Downstream
congestion of services can even negatively impact access for those
beneficially diagnosed earlier.

Diagnostic downshift incurs costs as commissioners procure
supply beyond current capacity, potentially fragmenting care across
additional providers, often without clinical or information technology
integration, which can contribute to repeat testing. Supply-induced

VOLUME OF PEOPLE TESTED

TERTIARY
EE \ CARE

Figure 2 Diminishing ‘population value’ with diagnostic downshift.
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demand must be considered. Minimal barriers to access can induce
utilisation, making timely diagnostics harder for sicker patients.

Traditional cost-per-QALY (quality-adjusted life years) analysis
may not reflect affordability for high-volume tests, nor account for
indication creep and inaccuracy (see tables 1 and 2). With lower
prevalence, more tests are required per diagnosis in primary care
and lower ‘diagnostic yield’ is less likely to meet cost-effectiveness
thresholds. Economic models rarely include outcome data, societal
costs or false-positive effects,*®*’ relying on opinion with considerable
uncertainty.*® Indolent diagnoses and cascades generate low-value
utilisation across services. In a ‘rival market’, with limited capacity,
this reduces resources for others. Such negative externalities (costs
imposed on third parties, eg, secondary care) are intangible in clinical
encounters, as clinicians gravitate towards overtesting, nor to diag-
nostic providers, unreflected in their (increasingly cheaper) test costs.
Diagnostic economies of scale, expanding per capita testing, thereby
risk market failure (inefficient distribution of limited resources for a
socially optimal outcome) across a healthcare economy.

Particularly with diagnostic accuracy publication biases, test
evaluation should adopt frameworks beyond just accuracy, including
practical considerations, diagnostic and therapeutic yields, psycholog-
ical factors and outcomes relevant to patients.” °* Assessing accuracy
in low-prevalence settings presents challenges®; however, real-world
‘technology management’ cannot be neglected.”* Cost consequence
analysis, incorporating indication creep and all disaggregated cascades,
may help policymakers appraise diagnostic downshift.>® Providers can
assist in capturing outcomes to evidence their ‘value’

While diagnostics may reduce some ‘inappropriate’ referrals,
hospital capacity is a fixed cost, where freed capacity is consumed
by other demand. Without concurrently reducing hospital capacity;,
the additional cost burden of primary care diagnostics rarely releases
savings. Furthermore, if GP testing allows greater first-outpatient
decision-making (largely presumptive), this increases hospital
throughput, potentially increasing spending.
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Test cascades can be magnified earlier in pathways for larger

Consider liver guidelines. Specialist investigations for abnormal
enzymes are hugely expensive for GPs, with lower yield of rare condi-
tions, highlighting differences between generalist and specialist testing
agendas.”® Antinuclear antibodies, neither sensitive nor specific,
generate 99.9% false-positive rates, prone to misinterpretation.”’ **
Novel GP ELF™ and FibroScan® testing inflates spending by tens of
millions with no evidenced outcome benefit.”> While perceived referral
‘appropriateness’ may improve, there is no significant reduction in
referral volume, risking increased referrals.*’

Diagnostic cost growth must be evaluated against competing prior-
ities. For conditions related to wider determinants, such as obesity,
hypertension, diabetes, liver disease or even musculoskeletal condi-
tions, public health investment may be more impactful.”’ For example,
haemoglobin Alc-based diabetes prevention programmes are a ques-
tionable use of scarce GP resource, for mass detection of predisease,
compounded by insufficient accuracy.®?

Diagnostics represent profitability in healthcare, particularly
for readily expandable tests. Activity-based payments provide no
volume control incentive for providers and the market is unlikely
to self-regulate supply. With consistent 5%-10%annual growth,”
without improved outcomes, payment structures encouraging demand
management (eg, capitated budgets, or inclusion within fixed appoint-
ment tariffs) should be considered. Pathway position can affect cost;
in the UK hospital pathology testing is often included within outpa-
tient tariffs (discouraging overtesting). While local arrangements vary,
GP pathology can be separately billed, inflating costs, undermining
primary care’s historically low-cost, high-value.

How do we optimise primary care testing?
Interventions often fail to sustain long-term improved requesting.
‘Nudging’,?® through choice architecture or default bundles in electronic
ordering, shows promise.”’”’* Decision aid impact is still unclear.”®

Dichotomous cut-offs (eg, for C-reactive protein, faecal calpro-
tectin, prostate-specific antigen, etc) fail to consider uncertainty.
Segmenting results into post-test risk categories,”® as well as further
advice in reports,”’ ”® may help. Probability tools, incorporating pretest
factors, may support uncertainty communication to improve shared
decision-making.”

Testing policies should comment on the setting of care. For
example, the National Institute for Health and Care Excellence recom-
mended lumbar MRI only occur in specialist settings.® Joint pros-
theses blood metal testing has complex interpretation; thus guidelines
resisted shifting responsibility to GPs.®'

There are of course scenarios of undertesting, where diagnostic
downshift represents value. High prevalence (higher pretest proba-
bility) maintains performance; for example, malaria testing is invalu-
able in certain regions. For housebound patients, point-of-care testing
may provide benefit in trained hands. Natriuretic peptide testing for
heart failure, with primary care-evaluated cut-offs, potentially reduces
delayed diagnosis and hospital admissions (although interestingly, not
mortality).82

Unintended consequences of earlier test access also apply to direct-
to-consumer tests and wearable technologies, which should undergo
stringent scrutiny.

64 65

Summary

Problems

» Diagnostic downshift reduces test performance. In low-
prevalence environments, greater equivocal, false-positive,
incidental or difficult-to-interpret results generate anxiety,
further investigations, referrals, nocebic disease labels and
low-value treatments, with associated costs and workload.

populations.

» Moving more tests down to primary care, task shifting out
of hospital for efficiency, risks overmedicalising a broader
population across a health system’s lower level. While some

benefit, more may be harmed.

» GP diagnostics, an additional cost pressure, rarely release sav-
ings. Occasionally, earlier testing represents ‘value’; however,
this tends to be the exception. High-quality evidence broadly
does not support diagnostic downshift to improve outcomes
or cost-effectively reduce referrals. This has implications for

GP education, often based on specialist approaches.

Solutions

» Pretest interventions (eg, choice architecture, rationalised de-
fault test bundles and a scrutinised GP diagnostic catalogue)
focusing appropriate testing to those with high pretest prob-
ability, as well as post-test interventions to improve interpre-
tation, may minimise harm and improve access for those most

likely to benefit.

» Research priority areas include uncertainty communication
and risk-based decision-making. Diagnostic suppliers can

support real-world outcome measurement for provision of

optimal therapeutic yield for a test in a given setting, with

minimal harm, to justify costs.

» Diagnostic economics require better understanding, beyond
parochial focus on test price, which poorly reflects system
costs. Supply-side volume controls and payment structures
can avoid per capita overprovision, which generates low-
value population ‘disease’ burden and negative externalities,

that is, ‘market failure’

Twitter Imran Mohammed Sajid @imransajid
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