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Abstract
Introduction: Heart failure may be preceded by non-specific symptoms or indicators recorded in primary care, although 
these records do not necessarily represent heart failure or missed diagnosis. We mapped quantitative evidence on 
prediagnostic signals, investigation, referral, diagnosis setting and outcomes. Methods: We conducted a systematic scoping 
review of quantitative observational studies of incident or newly diagnosed adult heart failure that included a primary care, 
community or ambulatory first-contact component. Databases were searched from January 2000 to 1 May 2026. Two 
reviewers independently screened records, extracted data and assessed risk of bias using Joanna Briggs Institute tools. 
Heterogeneous findings were synthesised narratively and organised by dataset family. Results: Eleven reports were included 
as sources of evidence. Most were UK retrospective linked-record cohorts; six reports used overlapping national English data, 
and five used independent datasets from Portugal, other UK regions and the USA. Recorded symptoms or indicators before 
diagnosis occurred in 30.0% to 66.5% of patients. Among 80,824 English patients with prior indicators diagnosed in 2015–19, 
12.5% had recorded natriuretic peptide testing, 19.8% echocardiography and 34.4% specialist referral in the six months 
before diagnosis. Hospital or acute-care diagnosis was common and was associated with poorer mortality, admission or cost 
outcomes. Repeat consultations and clinicians’ responses to recurrence were rarely measured directly. Conclusion: The 
evidence describes recorded prediagnostic intervals and pathway gaps, not proven missed or avoidable diagnostic delay. It 
does not establish repeated or unresolved presentation as a clinical trigger. Primary studies should define recurrence, 
determine whether earlier records plausibly reflected heart failure, and adjudicate whether repeated presentation identifies 
preventable diagnostic opportunities.
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Introduction
Heart failure is a common, costly and clinically serious syndrome associated with recurrent hospital admission, reduced 
quality of life and poor survival. Contemporary population-based evidence shows that outcomes remain poor despite 
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therapeutic advances, with persistent inequalities by sex, socioeconomic status and diagnosis setting. Patients first diagnosed 
during hospital admission generally have worse outcomes than those diagnosed in the community, while improvements in 
survival after heart failure diagnosis have been modest compared with other major long-term conditions.1-5

The diagnostic pathway for heart failure usually begins in primary care. Patients commonly present with breathlessness, 
ankle swelling, fatigue, reduced exercise tolerance or overlapping cardiorespiratory symptoms. However, timely recognition 
in general practice remains difficult. Symptoms are non-specific, multimorbidity is common, and diagnosis depends on 
access to natriuretic peptide testing, echocardiography and specialist review. Qualitative evidence and clinician surveys 
describe continuing diagnostic uncertainty, difficulty applying guidelines to complex older patients, limited access to 
diagnostic services and inconsistent coordination between primary and specialist care.6,7 Wider evidence also shows that 
guideline-recommended testing and referral are incompletely implemented in routine primary care.8-10

Linked-data studies have begun to quantify these problems. UK evidence shows that management and survival have 
changed over time, but hospital-based diagnosis remains common and survival remains poor.11 Studies of route to diagnosis, 
practice variation, guideline adherence, diagnostic testing and regional pathways show that only a minority of symptomatic 
patients follow a guideline-aligned route, while recorded intervals between earlier symptoms or indicators and diagnosis may 
extend for months or years.12-18 Such intervals describe chronology; they do not by themselves establish a missed diagnosis or 
avoidable delay.

Diagnosis setting is clinically important. Studies comparing community and hospital pathways have associated hospital- 
based diagnosis with worse short-term outcomes and greater healthcare cost, while US data show that many patients 
diagnosed in acute care had potential heart failure symptoms documented in outpatient records beforehand.19,20 More recent 
work has identified candidate indicators of later diagnosis and highlighted the risks of both overdiagnosis and underdiagnosis 
in primary care.21-25 These studies also emphasise that case ascertainment is heterogeneous and that breathlessness, oedema 
and fatigue are not specific to heart failure.

The literature is clinically important but fragmented. Studies examine route to diagnosis, testing, referral or diagnosis 
setting, but few identify repeated related consultations in the same patient or clinicians’ response to recurrence. We treated 
repeated or unresolved presentation as an a priori hypothesis, not an established exposure. This review mapped evidence on 
recorded primary care signals, escalation, diagnosis setting and outcomes, asking whether studies supported that hypothesis 
or instead defined an evidence gap.

Methods
Study Design and Reporting

We conducted a systematic scoping review of quantitative observational studies examining recorded primary care signals, 
diagnostic escalation, potential missed opportunities and route to incident heart failure diagnosis in adults. The protocol was 
developed prospectively and registered with PROSPERO (CRD420261366975), and the PROSPERO record was revised to 
reflect the final scoping-review design. The review is reported using PRISMA-ScR, with narrative synthesis and structured 
evidence mapping used to summarise heterogeneous evidence.

The registered protocol described a systematic review with exploratory random-effects meta-analysis, sensitivity 
analyses and a GRADE-informed assessment. These were not undertaken because exposures, outcomes, time windows and 
data sources were too heterogeneous, and several reports could overlap. We therefore used a scoping approach, grouped 
reports by dataset family and revised the PROSPERO record to reflect these methodological amendments. The population, 
incident-diagnosis focus and pathway-based eligibility criteria were retained.

Eligibility Criteria

Studies were eligible if they included adults (≥18 years) with incident or newly diagnosed heart failure and incorporated a 
primary care, general practice, family practice, community or ambulatory first-contact component. To be eligible, studies had 
to reconstruct at least one component of the individual patient pathway before heart failure diagnosis. Specifically, studies 
were required to report one or more clinical signals individually recorded before diagnosis (for example symptoms, signs, 
biomarkers, prescribing changes or healthcare contacts) together with a subsequent linked diagnostic action, investigation, 
referral, recorded interval, route to diagnosis or diagnosis setting forming a reconstructed pathway that allowed the 
prediagnostic pathway to be examined.

Studies that reported only diagnosis setting, prognosis, healthcare utilisation, survival, service performance or post
diagnosis management, without reconstructing the patient pathway before diagnosis, were excluded. Aggregate healthcare- 
contact trajectories without signal-specific diagnostic response, and isolated test-to-diagnosis intervals reported within 
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prognostic analyses, were not considered pathway reconstruction. Where diagnosis setting was the principal analytic focus, 
studies were eligible only if diagnosis setting was linked to downstream clinical or economic outcomes or to variation at the 
primary-care clinician or general-practice level; health-system or facility-level variation alone was insufficient. Hospital- 
only studies without an identifiable community pathway, screening studies in asymptomatic populations, paediatric studies, 
editorials, commentaries, protocols, case reports and very small case series were also excluded. Retrospective and 
prospective cohort studies, routinely collected database studies, registry-linkage studies, claims-based studies and analytical 
cross-sectional studies were eligible where these criteria were met. Qualitative and consensus studies were retained only to 
inform background interpretation and were not included in the quantitative synthesis.

Heart Failure Definition and Interpretive Terminology

Heart failure was accepted as defined by each study. Definitions included primary care or hospital diagnostic codes, linked 
primary-secondary care algorithms, claims-based codes, first heart failure hospitalisation, echocardiography-linked 
definitions and echocardiography plus loop-diuretic criteria. We extracted each ascertainment method and any re
ported phenotype or ejection fraction; these data were unavailable or incomplete in several large routine-data studies.

To avoid attributing causality to routine records, we distinguished recorded prediagnostic interval, potential diagnostic 
opportunity, adjudicated missed opportunity and proven avoidable delay. A recorded interval was elapsed time between a 
coded signal and diagnosis. A potential opportunity required an earlier encounter meriting review; an adjudicated missed 
opportunity required prespecified clinical criteria; and avoidable delay required evidence that earlier action was feasible and 
would have changed timing. Repeated or unresolved presentation required at least two related contacts or documented 
persistence in the same patient. We used each term only when supported by the source study.

Information Sources and Search Strategy

MEDLINE through PubMed, Embase through Ovid, Scopus and Web of Science Core Collection were searched from 
1 January 2000 to 1 May 2026. Database-specific strategies combined controlled vocabulary and free text for heart failure, 
primary or ambulatory care, and prediagnostic presentation, investigation, referral, missed opportunity, diagnostic delay or 
route to diagnosis, with symptom terms added where appropriate. Eligibility was restricted to human and English-language 
records. Reference lists and forward citations were checked. Complete reproducible strategies are provided in 
Supplementary Appendix 1.

Study Selection and Data Extraction

All retrieved records were imported into reference-management software and de-duplicated. Two reviewers independently 
screened titles and abstracts and then assessed potentially eligible full-text reports. Disagreements were resolved through 
discussion and, where required, consultation with a third reviewer. Throughout this review, “report” refers to an individual 
publication assessed for inclusion, whereas “study” refers to the underlying investigation or dataset from which one or more 
reports were derived.

Two reviewers independently extracted author, year, country, setting, design, data source, study period, sample size, heart 
failure definition, phenotype availability, primary care component, recorded symptoms or indicators, investigations, referral, 
route and setting of diagnosis, interval measures, admissions, mortality, costs, effect estimates and limitations. Dataset 
identifiers, observation periods and cohort definitions were extracted specifically to assess possible population overlap.

Risk of Bias and Synthesis

Methodological quality was assessed independently by two reviewers using the Joanna Briggs Institute checklist appropriate 
to each design, usually the cohort checklist. Items were rated yes, no, unclear or not applicable; disagreements were resolved 
by discussion or a third reviewer. Item-level judgements and rationales are reported in Supplementary Appendix 2. Overall 
descriptors aided narrative interpretation only and were not calculated from a threshold or used for exclusion.

Synthesis was organised first by dataset family and then across four domains: recorded signals, diagnostic escalation, 
diagnosis setting and outcomes. Concordant findings from overlapping datasets were not treated as independent replication. 
The harvest plot shows whether each report contributed to a domain; bar height indicates sample-size category and fill or 
outline indicates overall risk of bias, not effect magnitude. The timeline displays reported intervals, not proven delay. Formal 
GRADE ratings were not applied because there was no common outcome-level effect estimate; confidence was considered 
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narratively through directness, consistency, overlap and risk of bias. Ethics approval was not required because only 
published, non-identifiable data were used.

Results
Study Selection

The search identified 235 records: 88 from PubMed, 67 from Embase, 45 from Scopus and 35 from Web of Science. Before 
screening, 92 duplicates and 10 other records were removed: conference abstracts without a full report (n=4), protocols or 
registrations without results (n=3), records outside the date range (n=2) and one non-English record excluded under the 
search criteria. The remaining 133 records were screened and 108 excluded. Twenty-five reports were assessed at full text. 
Fourteen reports were excluded after full-text assessment because they did not meet the predefined pathway-focused 
eligibility criteria. Nine reported diagnosis setting, prognosis, diagnostic testing, service performance or postdiagnosis 
outcomes without reconstructing the patient pathway before diagnosis; three had an ineligible study design; and two 
addressed an ineligible population or research focus. Eleven reports entered the synthesis and were organised into six dataset 
families according to their underlying study populations (Figure 1).

Study Characteristics, Ascertainment and Dataset Families

The 11 included reports, published between 2018 and 2025, were predominantly retrospective linked-record cohort analyses. 
Most were from the UK, with additional evidence from Portugal and the USA. Samples ranged from 2436 first heart failure 
hospitalisations to 959,438 claims-based incident diagnoses. Characteristics and dataset families are summarised in Table 1.

Six reports used national English CPRD-derived data and could overlap at patient or practice level.11-14,18,25 The two 
13,897-patient analyses used the same 2010-2013 cohort, while other reports used related linkages and periods. We treated 
these six reports as one evidence family rather than independent replications. The other five studies used independent datasets 
from Portugal, Salford, North West London, Tayside and the USA.4,16,17,19,20

Heart failure ascertainment was heterogeneous. Studies used linked primary care and hospital codes, first heart failure 
hospitalisation, specialist diagnosis, claims-based ICD codes or echocardiography-linked algorithms. Wang and colleagues 

Figure 1. PRISMA-ScR flow diagram for identification, screening, eligibility assessment and inclusion in the scoping review
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combined hospitalisation, echocardiographic evidence and loop-diuretic prescribing, enabling analysis across ejection- 
fraction groups. Migas and colleagues classified ejection fraction where available, whereas several national primary care 
studies lacked systematic phenotype data.

Recorded Primary Care Signals Before Diagnosis

Symptoms or indicators were commonly recorded before diagnosis, although the studies did not establish that the earliest 
record represented heart failure. In the national English route-to-diagnosis study, 15,057 of 36,748 patients (41.0%) had at 
least one key symptom recorded in primary care. The contemporary English cohort recorded prior indicators in 274,228 of 
412,173 patients (66.5%). Corresponding proportions were 30% before first hospitalisation in Portugal and 46.4% among US 
patients diagnosed in acute care who had preceding outpatient primary-care visits. Table 2 and Figure 2 map these findings. 
No included study validated the incremental diagnostic value of recurrence beyond individual symptoms.

Diagnostic Escalation

Recorded investigation and referral were frequently incomplete. In the English route-to-diagnosis study, 23.6% of 
symptomatic patients followed a NICE-aligned pathway and 44% had no echocardiogram, natriuretic peptide test or referral 
recorded. In related analyses, 7% completed the recommended route, with marked practice variation. Hayhoe and colleagues 
recorded natriuretic peptide testing or echocardiography in 39% and specialist referral in 36%. Among 80,824 patients with 
prior indicators diagnosed in 2015–19 in Lawson and colleagues’ cohort, 12.5% had recorded natriuretic peptide testing, 
19.8% echocardiography and 34.4% specialist referral in the six months before diagnosis; 52.3% had none of these recorded.

Recorded Intervals and Diagnosis Setting

Hayhoe and colleagues reported median intervals from the first coded suggestive symptom to investigation of 292 days, 
referral of 236 days, heart failure medication of 803 days and diagnosis of 972 days. The starting code may have reflected 
another condition or predated clinically recognisable heart failure, so these values should not be read as proven diagnostic 
delay. Lawson and colleagues reported that the median interval from a first recorded indicator to diagnosis increased from 
16.4 months in 2000-04 to 35.4 months in 2015-19 (Figure 3).

Hospital or acute-care diagnosis remained common. Bottle and colleagues found that 79.2% of diagnoses were first 
recorded in hospital; corresponding estimates were 68.2% for a hospital pathway in North West London, 51.3% for inpatient 
diagnosis in Tayside and 38% for acute-care diagnosis in the US claims cohort. These independent datasets support the 
finding that hospital diagnosis is frequent, although definitions and health systems differed.

Outcome Associations

Several studies associated pathway completion or diagnosis setting with outcomes. In the Open Heart cohort, full or partial 
NICE-pathway completion was associated with lower crude heart failure admission risk than medication-only or no-pathway 
care. Survival improved mainly among primary care-diagnosed patients in Bottle et al. 2022. Community diagnosis in North 
West London was associated with lower mortality and £2485 lower longitudinal cost than a hospital pathway. Inpatient 
diagnosis in Tayside was associated with higher adjusted risk of cardiovascular death or heart failure hospitalisation, while 
Lawson and colleagues associated longer intervals, absent recorded investigation and inpatient diagnosis with higher 
mortality.

Risk of Bias and Overall Evidence Map

Most studies were judged at moderate risk of bias; the US claims study was moderate to moderately high risk (Table 3). 
Common concerns were incomplete symptom recording, exposure or pathway misclassification, residual confounding and 
heterogeneous heart failure ascertainment. Item-level judgements are provided in Supplementary Appendix 2.

Within the CPRD family, reports consistently described prior recorded indicators and incomplete investigation, but their 
overlap limits claims of replication. Independent datasets supported frequent hospital or acute-care diagnosis and adverse 
outcome associations. No evidence family validated a recurrent-presentation trigger or adjudicated clinicians’ responses to 
recurrence. Figure 4 therefore separates observed pathway features from this unresolved evidence gap, and table 4 defines the 
evidential status of key terms.
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Table 2. Quantitative Findings From Included Reports, Organised by Dataset Family

Study Prediagnostic primary care 
signal

Investigation/referral gap in the 
six months before diagnosis

Diagnosis setting/outcomes Dataset family

Bottle et al. 
2018 
(Heart)

15,057/36,748 (41.0%) had a 
primary care consultation 
with at least one key HF 
symptom recorded before 
diagnosis

Only 23.6% of symptomatic 
patients followed a NICE- 
aligned pathway; 44% had no 
echocardiogram, natriuretic 
peptide test, or referral

79.2% were first recorded in 
hospital

CPRD

Bottle et al. 
2018 
(Open 
Heart)

Included 13,897 patients 
presenting to GPs with 
breathlessness, fatigue, or 
ankle swelling

Within 6 months, only 7% 
completed the full NICE 
pathway; 18.6% followed it 
partially

Full or partial NICE-pathway 
completion was associated 
with lower crude HF- 
admission risk than 
medication-only or no- 
pathway care

CPRD

Bottle et al. 
2022

Symptomatic subgroup: 
9,963 patients with HF- 
specific symptoms before 
diagnosis

Echocardiography after symptom 
presentation increased from 
8.3% to 19.3% over 10 years; 
specialist referral from 7.2% to 
24.6%; BNP testing remained 
low

5-year survival overall remained 
poor (∼40%); survival 
improved mainly in primary 
care-diagnosed patients (5- 
year survival 46.0% to 57.4%) 
but not in hospital-diagnosed 
patients (33.9% to 32.6%)

CPRD

Kim et al. 
2019

Further consultation for 
suggestive symptoms was 
associated with following 
the recommended route

Only 7% followed the 
recommended route to 
diagnosis

Route to diagnosis varied 
significantly between GP 
practices

CPRD

Hayhoe et al. 
2019

16,597 patients presented in 
primary care with 
suggestive symptoms

39% had recorded NP testing or 
echocardiography; 36% had 
specialist referral

Median time from symptom(s) 
to investigation 292 days, to 
referral 236 days, to diagnosis 
972 days, and to HF 
medication 803 days

CPRD

Ferreira 
et al. 2023

720/2436 (30%) had HF signs/ 
symptoms recorded before 
first HF hospitalisation; 94% 
were recorded within 
6 months before admission

Among symptomatic patients not 
already adequately managed, 
155/310 (50%) had inadequate 
follow-up

Study applied its own missed- 
opportunity definition before 
first HF hospitalisation

Portugal 
independent

Migas et al. 
2024

Cohort of 3,227 patients with 
HF diagnosed in linked UK 
primary/secondary care 
data

At baseline, NP data were 
available in 18.3% and 
echocardiographic report data 
in 81.2%; baseline included 
measurements before or 
within 90 days after diagnosis. 
Before diagnosis, 65.0% had 
cardiology-led outpatient 
clinic access

5-year crude survival was poor 
across EF groups: 37.8% 
(HFpEF), 42.3% (HFrEF), 
45.5% (HFmrEF)

Salford 
independent

Lawson et al. 
2025

274,228/412,173 (66.5%) had 
previous HF indicators 
before diagnosis

Among 80,824 with prior 
indicators diagnosed in 2015– 
19, only 12.5% had natriuretic 
peptide testing, 19.8% 
echocardiography, 34.4% 
specialist referral, and 52.3% 
no diagnostic investigations 
recorded in primary care

Median lag worsened from 
16.4 to 35.4 months; inpatient 
diagnosis rose from 33.9% to 
46.8%; delays, absent 
investigation, and inpatient 
diagnosis were each 
associated with higher 
mortality

CPRD

Bachtiger 
et al. 2023

Compared community versus 
hospital pathway to index 
HF diagnosis in 
34,208 patients

Not a testing study primarily, but 
community diagnosis may 
represent earlier recognition 
before admission

68.2% diagnosed through 
hospital pathway; at 
24 months, community 
diagnosis had lower death 
rate than hospital diagnosis 
(rate ratio 0.780, 95% CI 
0.722 to 0.841); hospital- 
pathway diagnosis incurred 
£2485 extra longitudinal cost 
per patient

North West 
London 
independent

(continued)
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Discussion
Principal Findings

This scoping review found that recorded symptoms or indicators commonly preceded heart failure diagnosis, documented 
investigation and referral were often incomplete, hospital or acute-care diagnosis was frequent, and diagnosis setting or 
pathway completion was associated with mortality, admission or cost outcomes.4,12,14,16,18-20,25 However, repeat con
sultations were seldom defined or measured at patient level, and the studies did not adjudicate clinical responses to recurrence. 

Table 2. (continued)

Study Prediagnostic primary care 
signal

Investigation/referral gap in the 
six months before diagnosis

Diagnosis setting/outcomes Dataset family

Wang et al. 
2025

Compared inpatient versus 
outpatient de novo HF 
diagnosis in 4,231 HF 
patients with echo linkage

Compares inpatient with 
outpatient first diagnosis; does 
not adjudicate an earlier 
missed opportunity

51.3% diagnosed as inpatients; 
primary outcome occurred in 
1,193 of 4,231 patients; 
inpatient diagnosis was 
associated with a higher 
adjusted risk of 
cardiovascular death or HF 
hospitalisation (aHR 1.62, 
95% CI 1.39 to 1.90)

Tayside 
independent

Sandhu et al. 
2021

Among acute-care-diagnosed 
patients with outpatient 
primary-care visits between 
six months and seven days 
before diagnosis, 46.4% had 
potential HF symptoms 
documented

Not focused on testing rates, but 
shows many acute-care 
diagnoses were preceded by 
outpatient symptom signals

38% of incident HF was 
diagnosed in acute care; odds 
of acute-care diagnosis 
increased by 3.2% annually; 
clinician-level adjusted 
acute-care diagnosis rates 
varied substantially (IQR 
24.0%–38.9%)

US claims 
independent

HF, heart failure; NP, natriuretic peptide; BNP, brain natriuretic peptide; NICE, National Institute for Health and Care Excellence; EF, ejection fraction; 
aHR, adjusted hazard ratio. Hayhoe interval estimates use outcome-specific subsets: investigation, n=6,464; referral, n=6,043; diagnosis and 
medication, n=8,913.

Figure 2. Harvest plot of evidence domains across included reports. Bar height represents total study sample-size category 
(<5,000; 5,000–49,999; ≥50,000), while solid fill and dashed outline denote moderate and moderate-to-high overall risk of bias, 
respectively. Bar position indicates contribution to an evidence domain, not effect size; there is no continuous y-axis

Jerjes et al. 9 



The review therefore does not establish repeated or unresolved presentation as a diagnostic-safety pattern; it identifies this as a 
hypothesis requiring direct primary research.

Interpretation

The review brings together evidence streams that are usually considered separately. The review deliberately focused on 
studies that reconstructed the sequence of events before diagnosis rather than studies describing diagnosis setting, prognosis 
or healthcare utilisation alone. This distinction explains the exclusion of several otherwise relevant epidemiological studies 
that did not permit reconstruction of an individual prediagnostic pathway.

Route-to-diagnosis studies record earlier symptoms or indicators; testing studies describe incomplete natriuretic peptide 
testing, echocardiography or referral; and diagnosis-setting studies show frequent hospital diagnosis.4,8-14,17-20 Taken 
together, these observations describe a possible pathway from recorded signals to incomplete escalation and later hospital 
diagnosis. They were not always measured in the same patient, however, and should not be interpreted as a demonstrated 
causal sequence.

Qualitative evidence provides a plausible context for these findings. General practitioners describe uncertainty when 
symptoms are non-specific, difficulty applying pathways in older people with multimorbidity, variable access to echo
cardiography and weak coordination with specialist care.6,7 The quantitative studies show where those pressures may appear 
in records, but they do not reveal the reasoning behind individual decisions.

The review began with the hypothesis that recurrence or non-resolution might identify diagnostic risk. Existing studies 
support two prerequisites for that hypothesis: earlier signals were often recorded, and diagnostic escalation was sometimes 
absent or incomplete. Two overlapping reports measured further consultations for suggestive symptoms, but neither 
established whether recurrence represented a missed diagnostic opportunity.13,25 The hypothesis is therefore neither 
validated nor disproved by this review; the evidence is indirect.

Long recorded intervals require caution. The 972-day median began with the first coded symptom, not adjudicated onset of 
heart failure.14 Breathlessness, oedema and fatigue are common in multimorbidity and may reflect respiratory, renal, vascular 

Figure 3. Reported prediagnostic intervals and diagnosis settings across included studies. The first coded symptom or indicator 
was not adjudicated as the onset of heart failure; intervals describe recorded chronology, not proven diagnostic delay. Hayhoe 
interval estimates use outcome-specific subsets: investigation, n=6,464; referral, n=6,043; diagnosis and medication, n=8,913.
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or functional conditions.6,7,22,23 Lawson and colleagues’ increase from 16.4 to 35.4 months similarly describes an interval 
from a recorded indicator, not necessarily avoidable delay.18 These findings justify closer study of earlier encounters, not 
retrospective attribution of every interval to missed diagnosis.

Dataset overlap also changes the weight placed on apparent consistency. Six national English reports formed one CPRD- 
derived family, including two analyses of the same 13,897-patient cohort. Their findings are valuable but cannot be counted 
as six independent confirmations. The five independent datasets more securely support the frequency of hospital or acute-care 
diagnosis and its association with poorer outcomes; they provide much less direct evidence about repeated presentation or 
primary care decision-making.

Strengths and Limitations

The principal strength is the systematic mapping of a fragmented literature across recorded signals, investigation, referral, 
diagnosis setting and outcomes. Grouping by dataset family, defining interpretive terms, and using tables and figures that 

Figure 4. Observed pathway evidence and the unresolved repeated-presentation hypothesis. Solid boxes summarise evidence 
reported in included studies; the dashed box identifies an evidence gap rather than a validated clinical trigger

Table 4. Definitions and Evidential Status of Prediagnostic Pathway Concepts Used in This Review

Term Operational meaning in 
this review

Evidence 
in included studies

Permitted interpretation

Recorded 
prediagnostic 
signal

A symptom, prescription, test result 
or other indicator coded before 
incident heart failure diagnosis

Commonly reported; 
prevalence varied by source 
and definition

Shows that a record preceded 
diagnosis; does not establish 
that heart failure was present

Recorded 
prediagnostic 
interval

Elapsed time between a coded signal 
and the recorded diagnosis

Reported by Hayhoe and 
Lawson using study-specific 
starting points

Describes chronology, not 
proven missed or avoidable 
delay

Potential diagnostic 
opportunity

An earlier encounter that might 
merit retrospective clinical review

Suggested indirectly in several 
pathway studies

A hypothesis requiring patient- 
level review and adjudication

Adjudicated missed 
opportunity

An earlier encounter judged against 
prespecified clinical criteria at 
which indicated action was not 
taken

Rare and dependent on study- 
specific definitions

May support a missed- 
opportunity claim only within 
the study definition

Avoidable 
diagnostic delay

A delay shown to have been 
preventable, with feasible earlier 
action likely to alter timing

Not established by the 
included studies

Must not be inferred from 
elapsed time alone

Repeated or 
unresolved 
presentation

At least two related contacts or 
documented persistence in the 
same patient

Rarely measured directly; no 
shared threshold or 
adjudication of clinician 
response

Evidence gap and research 
hypothesis, not a validated 
clinical trigger
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distinguish evidence from inference reduce the risk of overstatement. The harvest plot and timeline summarise het
erogeneous evidence without implying a pooled effect.

The review also has important limitations. Routine records may under-document symptoms, investigations performed 
outside the captured system and clinical reasoning. Conversely, an early symptom code may be unrelated to later heart failure. 
Definitions, time windows and ascertainment varied, and ejection fraction was often unavailable. Most evidence came from 
UK health systems. The review was limited to the databases and search terms reported; additional eligible published or 
unpublished studies may have been missed, potentially affecting the completeness and interpretation of the evidence map.

Causality cannot be established. Hospital-diagnosed patients may have had more severe or rapidly progressive disease, 
acute precipitating illness or greater comorbidity. Residual confounding remains likely despite adjustment or propensity 
matching.4,19,20 The associations therefore do not prove that earlier investigation would have prevented admission, death or 
cost. Equally, the absence of validation of a recurrent-presentation trigger should not be taken as evidence that recurrence 
lacks value; it shows that the proposed pattern has not yet been tested adequately.

Implications for Practice and Policy

This review does not support a patient-level trigger based solely on recurrence or non-resolution. Its immediate relevance is at 
pathway level: among patients in whom heart failure was suspected or relevant indicators were recorded, recommended 
investigation and referral were often not documented. Services can use completion of natriuretic peptide testing, 
echocardiography and specialist review as auditable measures of pathway performance, while decisions for individual 
patients remain based on clinical assessment and current guidance.

The findings also point to system constraints. Low recorded use of natriuretic peptide testing and echocardiography across 
large datasets may reflect access, capacity, coordination and coding as well as clinician decisions.8-10,14,18 Associations 
between hospital-pathway diagnosis and higher mortality or cost support evaluation of services designed to complete 
diagnostic pathways earlier, but they do not by themselves establish that any particular intervention will improve outcomes.19

Implications for Research

Primary studies should now define repeated presentation explicitly and link patient-level encounters over time. They should 
distinguish recurrence of the same symptom from evolving symptom clusters, record investigations and referrals, and use 
blinded clinical adjudication to decide whether an earlier encounter represented no opportunity, a potential opportunity, a 
missed opportunity or avoidable delay. Analyses should report heart failure phenotype, competing diagnoses, multi
morbidity and diagnosis setting, and should validate findings in independent datasets before any electronic trigger is 
developed.

Only after recurrence shows incremental predictive value beyond age, comorbidity, individual symptoms, prescribing and 
test results should a candidate indicator be derived and externally validated. Subsequent impact studies would need to test 
benefits, false-positive investigations, workload, equity and unintended harm. This sequence is more appropriate than 
moving directly from the present indirect evidence to a clinical alert or prediction model.

Conclusions
Heart failure is often preceded by symptoms or indicators recorded in primary care, but these observations do not establish 
that the earliest records represented heart failure or that subsequent intervals were avoidable delays. Investigation and referral 
were frequently unrecorded or incomplete, and hospital-based diagnosis was common and associated with poorer outcomes. 
Repeated or unresolved presentation was seldom measured directly; primary studies should now define recurrence, examine 
clinical responses and adjudicate whether it identifies preventable diagnostic opportunities.
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