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E C H O  H E A LT H  A I  /  W H I T E PA P E R

E X E C U T I V E  S U M M A R Y

The data may be
structured. The clinical
story often isn’t.
In 1968 Lawrence Weed argued that the medical record should
be organised around the problems clinicians are trying to
understand and manage. Medicine adopted much of that idea:
problem lists, SOAP notes and problem-oriented assessment
and planning are now everywhere, and modern record systems
include sophisticated problem-oriented tools.

Yet the fuller model has proved hard to sustain. A clinician can
usually find a patient’s diagnoses, medicines, results and notes.
What the record rarely holds is the relationship between them:
which result informed which problem, why a medicine was
started or stopped, and what happened next.

Australia has confronted this for fifty years. Its College built a
national problem-oriented record in the 1970s, and its BEACH
program showed what problem-linked data make possible.
When BEACH closed in 2016, its authors warned that electronic
records still lacked the structure that links management to the
problem managed.

The obstacle was not that the idea was wrong. The structure was
expensive in clinician attention to create and maintain. This paper
asks whether AI changes that cost: not by extracting facts, which
is the easier part, but by proposing the relationships between
facts and problems for a clinician to confirm as care happens.

That is a hypothesis, not a finding. We set out the evidence, the
risks and what would have to be true.

AI may both depend on the problem-
oriented record and help to maintain it.
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1. An idea about reasoning, not a form
Larry Weed’s contribution is often remembered as the SOAP note. His argument was
larger: the record should be organised around the patient’s problems, so that it could
guide reasoning, support continuity and make care auditable.

Weed set out the problem-oriented medical record (POMR) in a two-part New England Journal of
Medicine article in 1968, “Medical records that guide and teach”, and in a book the following year.
[1, 2, 3] The record had four parts: a defined database of what is known about the patient, a complete
problem list, initial plans for each problem, and progress notes organised by problem, written in the
structure that became known as SOAP. [4]

Database
What is known about
the patient: history,
examination, results →

Problem list
Every problem the
clinicians are trying to
understand or manage →

Plan for each
problem
Investigation,
treatment and
education, problem by
problem

→

Progress against
each problem
Notes titled by
problem; SOAP lives
here

R E A S O N I N G C O N T I N U I T Y AC C O U N TA B I L I T Y L E A R N I N G

Figure 1. The problem-oriented record as Weed described it. The problem is the organising principle of the whole record, not a
heading inside one note.

For Weed, the record was a clinical instrument. He called it the doctor’s “scientific notebook”, [4] and
later wrote that a problem-oriented record makes it possible “to trace not only what was done, but
why it was done.” [5] The POMR, he told an interviewer in 2009, “cannot change the multiplicity of
problems that physicians face… But the POMR enables a highly organized approach to that
complexity.” [6]

He also saw early that paper would not be enough. At the University of Vermont his team built PROMIS,
the Problem-Oriented Medical Information System, described as the first clinical information system
to use a touch-screen terminal. [4, 7] In a 1970s demonstration it preserved “the logic of medical
action” and provided feedback loops for correction. [8] It also met resistance: in a contemporary
study, physicians found it more time-consuming than paper and felt coerced rather than attracted
into using it. [9]

A lesson from PROMIS. Structure that asks clinicians for more time than it returns is resisted, however sound the idea. Any
new attempt has to be judged by the attention it costs as well as the structure it creates.
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2. What medicine adopted, and what
stayed hard
The POMR did not fail. It changed the medical record. Problem lists are a standard part of electronic
records; SOAP structures clinical notes in many settings; problem-oriented assessment and planning
is taught to most medical students. Modern record systems offer problem-oriented charting, in which
assessments and plans are written under each problem rather than in one note. Where it has been
introduced, problem lists are used more: in one intensive care study, new problems recorded per
encounter rose from 3.6 to 6.2 after problem-based charting began. [10] One US health system built a
problem-oriented documentation toolkit within a commercial record that is used in more than 92,000
visits a month. [11]

But the fuller model, a record that is accurate, current and richly linked to problems over time, has
remained hard to keep. One editorial judgement is that the system was never fully implemented and
that SOAP notes were what survived. [12] The measured evidence is more specific:

Completeness varies widely. Across ten organisations on three continents, diabetes appeared on
the problem list for between 60.2% and 99.4% of patients whose results indicated it. [13]

Lists accumulate. At one US centre, for every 100 encounters problems were added 43.7 times and
deleted 2.1 times; 10.5% of patients had coded duplicates. [14]

Ownership is unclear. Clinicians disagree about who maintains the list, what belongs on it and when
it should be updated. [15, 16]

The problem persists. A 2026 scoping review of 103 studies found 57% reported problem lists that
were incomplete, outdated, duplicated or bypassed. [17]

These are not failures of clinicians. Researchers describe them as sociotechnical: time pressure,
workflow, usability, terminology, governance and shared care all contribute. [17, 18] A problem list is
shared work with no single owner, and clinical relationships are many-to-many: one medicine can treat
two problems, one result can inform three.

T H E  P O S I T I O N  O F  T H I S  PA P E R

The obstacle to the full problem-oriented record may have been less that the idea was wrong and
more that its structure was expensive, in clinician attention, to create and maintain.

Fairness. Commercial records invest heavily here. Epic, for example, offers problem-oriented charting and AI features that
summarise a patient’s history and “the story behind a patient’s medications” (vendor description). [19] The question this
paper asks is not which interface is better. It is who, or what, maintains the clinical relationships.
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3. Australia engaged early
Australian general practice did not just read about Weed. In 1972 he gave a keynote address in
Melbourne at the Fifth World Conference on General Practice, the meeting at which WONCA was
inaugurated, and drew overflow audiences. [20, 21] The College’s Practice Management Committee
then resolved to develop a problem-oriented record for Australian general practice, building on local
experiments that had already begun. A prototype was trialled in Melbourne practices, debated at a
national workshop in Canberra in 1974, redesigned, and launched as the RACGP Health Record in 1975.
The College adopted standards for computerised primary-care records in 1980, revised in 1988. [20]

Hospital medicine was asking the same
question. In 1976 R. P. Lambert and Ian Mackay
reported a problem-orientated outpatient
record that had run for two and a half years and
5,000 attendances. Their patients averaged 3.1
concurrently treated problems, and 18 doctors
who used it rated it favourably. [22] Their
conclusion speaks directly to this paper:

Such systems “may help to resolve
the present paradox of the clinical
chart becoming decreasingly
useful with increasing complexity
of illness.”
Lambert & Mackay, Medical Journal of Australia,
1976. [22]

Figure 2. Selected Australian milestones. Each is verified in
the sources cited; it is not a complete history.

The College’s own history estimates that about 40% of practices used its record by 1981 and about
60% of primary-care doctors by 1985. [20] These are a participant’s estimates, not measured figures,
but the direction is clear: problem orientation was mainstream in Australian general practice before
most practices owned a computer.

1969 National general-practice morbidity and
prescribing survey begins (about 350 GPs) [23]

1972 Weed keynote in Melbourne at WONCA’s
inaugural world conference

1974 Prototype record trialled; national
workshop in Canberra

1975 RACGP Health Record launched

1976 Lambert & Mackay’s problem-orientated
outpatient record

1977 First RACGP computer conference [24]

1980 RACGP standards for computerised
primary-care records

1997 ICPC-2 PLUS coding described for
clinical systems [25]

1998 BEACH begins; GP computer use rises
from 15% (1997) to 70% (2000) [26]

2016 BEACH data collection ends
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4. Problem-oriented, problem-linked
data
A problem list says what is wrong. Linkage says what was done about each thing that is wrong.
Australian primary-care researchers understood the difference early, and for decades collected data
built on it.

From 1969, a national survey asked general practitioners to record encounters on structured forms,
later classifying the problems managed with the international classification WONCA was developing.
[23] In 2001, researchers at the University of Sydney described a form for collecting what they called, in
the title of their paper, “problem oriented, problem linked data”. Used across 10,937 encounters and
completed for 87% of eligible patients, it linked each service to its problem “so that it is possible to
address questions about patterns of service provision”, including clinical costing and compliance with
guidelines. [27]

T H E  P H R A S E  T H AT  M AT T E R S

Problem-oriented, problem-linked data. Echo One is not proposing a new idea. Australian
researchers were explicitly pursuing problem-linked information decades ago. What is new is the
possibility that software could maintain those links during routine care without asking the clinician to
create every one by hand.

Computerisation did not, by itself, deliver the links. When general practice moved onto clinical
software, records gained structured fields for diagnoses, prescriptions and requests, but the
relationship between them remained optional. In a 2005 national survey, only 65% of GPs who used
clinical software regularly recorded the reason for prescribing a medicine electronically. [26] Without
the reason, a prescription is an event. With it, the prescription becomes part of a problem’s history.

Coding helped. ICPC-2 PLUS, developed from the free-text language Australian GPs actually use,
gave clinical systems a terminology closer to practice than classification alone. [25] Codes, though,
answer “what is this?” They do not answer “what is this for?” That second question is the one the
problem-oriented record was designed to answer, and it is the subject of the next section.

Evidence boundary. The 2001 instrument was a research collection, not a clinical record. The 65% figure is self-reported and
predates current software. Both establish what researchers valued, not what current records achieve.
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5. BEACH: what linkage made possible
Bettering the Evaluation and Care of Health (BEACH) ran at the University of Sydney from April 1998 to
March 2016. Each year about 1,000 randomly sampled general practitioners each recorded 100
consecutive encounters on a structured paper form, and by its close BEACH held almost 1.8 million
encounter records from 10,789 individual GPs. [28] Each encounter recorded up to four problems
managed; problems were coded with ICPC-2 PLUS and medicines with the ATC classification.

BEACH did not merely count medicines, referrals and tests. It linked each management action to the
problem it managed. Its final report is explicit about how: “The structure itself forces linkage of actions
to the problem being managed.” [28]

Problem
managed
Recorded and coded for
each encounter, up to four
per visit

Figure 3. Problem-linked management in BEACH. Every action was recorded against the problem it addressed, so data could
show management per problem, not just activity per visit.

That linkage made BEACH data unusually useful. It allowed researchers to report antibiotic prescribing
for each respiratory condition against guideline rates, [29] and governments and industry
commissioned analyses for medication reviews and Pharmaceutical Benefits Scheme listing
applications. BEACH produced about 178 refereed articles and more than 1,000 bespoke reports.
[28, 30] As its final report notes, prescribing data alone hold no record of the problem being managed,
and morbidity cannot be reliably inferred from medication. [28]

Its authors also saw the gap in routine records. In 2013 they wrote that “most electronic systems lack
the structured problem orientation that provides reliable linkage of management actions to a patient
problem”, citing Weed. [31] In 2015 they put it more briefly: “most EHRs lack a problem-oriented
structure that enforces this linkage.” [30]

BEACH closed for lack of direct government support and falling industry support. [28] What was lost
was not only a dataset but a method: the BEACH team warned that its “mandatory recorded
relationships between problem management and the management actions taken” were being
ignored as research turned to extracting data from routine records. [28]

What if the structure that made BEACH valuable could exist natively in
routine care?

Medications prescribed, supplied or advised, for this problem

Other treatments: clinical and procedural, for this problem

Referrals to specialists and allied health, for this problem

Pathology ordered, for this problem

Imaging ordered, for this problem
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6. Structured data, unstructured story
Australian primary care now holds large longitudinal datasets. Patron, at the University of Melbourne,
holds de-identified records for more than 3.5 million patients from 129 practices. [32] MedicineInsight,
now held by the Australian Commission on Safety and Quality in Health Care, draws on hundreds of
practices. [33] Researchers using them have measured, carefully, how much of the clinical picture
reaches structured fields.

Diagnoses are often uncoded. In 84 Victorian practices, 26.4% of diagnoses were recorded only
as free text. Relying on codes alone would undercount asthma by 36.7% and chronic kidney
disease by 22.6%. [34]

Conditions go unrecorded. Of patients with pathology consistent with chronic kidney disease,
23.2% had it recorded in one national dataset, [35] and 28.1% in another. [36]

Reasons are missing or narrative. Analyses of prescribing note that the reason for a prescription is
often absent or held in free text and progress notes. [37, 38]

Structure is recovered afterwards. To code free-text diagnoses across practices, the POLAR
program ran language processing over some 57,000 records with four rounds of expert correction.
[39]

F R E E  T E X T  I S  N O T  T H E  P R O B L E M

The clinician may know it. The note may contain it. The structured record may not. Narrative carries
clinical meaning that codes cannot; the opportunity is to keep that richness while also creating
structure.

There is a further distinction. A dataset may contain a patient’s diabetes diagnosis, every HbA1c, each
weight, metformin and empagliflozin, and years of notes, and still not say what happened to the
diabetes: what was done, why, and what followed. Longitudinal data is not necessarily a longitudinal
clinical story. POLAR asks whether computational methods can structure narrative afterwards. The
question for routine care is different: can the structure be created as the information is created, with
the clinician who knows the story?

Fairness. These datasets were not designed to hold clinical relationships, and their custodians document their limits openly.
The figures describe what routine records contain, not the quality of the research built on them.
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7. The record by data type, and the
condition story
Most electronic records organise information by kind: problems in one place, medicines in another,
results, observations, orders and notes elsewhere. That arrangement is reliable and familiar. It also
leaves one task to the clinician, every time: the semantic join.

T H E  R E C O R D  BY  D ATA  T Y P E

P R O B L E M S Type 2 diabetes mellitus

M E D I C I N E S Metformin XR · Gliclazide ·
Empagliflozin (stopped)

O B S E R VAT I O N S Weight 96 kg

R E S U LT S HbA1c 7.9% · eGFR 58

N OT E S Reasons for changes, in free text,
across many visits

O R D E R S Pathology · Referral to
endocrinology

T H E  I N F O R M AT I O N  E X I S T S .  T H E  C L I N I C I A N
P E R F O R M S  T H E  J O I N .

T H E  C O N D I T I O N  S T O R Y

Type 2 diabetes mellitus

T H E  R E C O R D  M A I N TA I N S  T H E  R E L AT I O N S H I P.

Figure 4. Two views of the same information. Illustrative, based on the demonstration record of Larry Cox, an illustrative
patient. Neither view replaces the other; the right-hand view depends on relationships someone has to record.

The questions a clinician brings to a chronic condition are relational. Which result relates to which
condition? Why was this medicine started, and why stopped? Which observation changed
management, and what happened after treatment changed? A record organised by data type can
answer each question, but only after a person reads across it and reconstructs the answer, often from
free text.

Weed’s problem-oriented record put those relationships at the centre. The difficulty has always been
who records them, and at what cost. Each link is a small act of clinical judgement: this weight belongs
with the diabetes; this dose change was because of a hypoglycaemic episode. Multiplied across
every visit, those small acts are the maintenance burden that problem lists have struggled under.

Diagnosed, with the HbA1c that informed it

Metformin started, then increased

Response: HbA1c over the following months

Gliclazide added; later lowered, reason
recorded: hypoglycaemia

Empagliflozin stopped, reason recorded:
adverse reaction

Weight recorded as relevant to this problem

Kidney function followed beside the medicines

Referral to endocrinology, still open

Current plan
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8. Three levels of the clinical record
It helps to separate three questions a record can answer. They are complementary. A problem-
oriented longitudinal record does not replace the encounter note or the patient summary; it adds a
view neither was designed to give.

L E V E L  1

Encounter-oriented
What happened today?

Consultation note
SOAP
Encounter diagnosis
Orders

L E V E L  2

Patient-oriented
What do I need to know about
this person?

Patient summary
Medicine and allergy lists
Major problems
Recent events

L E V E L  3

Problem-oriented,
longitudinal
What has happened with this
condition, why, and what
happened as a result?

Diagnosis and the evidence for
it
Investigations and
observations
Medicine changes and their
reasons
Response, outcome and
current plan

C O M P L E M E N TA R Y,  N O T  C O M P E T I N G

Figure 5. Three levels of the clinical record. Most records are strong at levels 1 and 2. Level 3 depends on relationships between
items, not only on the items themselves.

Modern records do levels 1 and 2 well, and vendors are investing in level 3. Epic’s patient summary
column keeps problems, medicines and allergies visible across screens, [40] and its AI features
summarise a patient’s history, describe the story behind a patient’s medicines, collect cancer staging
from notes and turn recommendations in results into follow-ups (vendor descriptions). [19] Epic
reports Insights summaries at more than 16 million uses a month. [41]

Level 3 views help clinicians. In a simulated retrieval study, a problem-oriented view that showed the
results and medicines relevant to a chosen problem cut task time from 205 to 173 seconds and errors
from 7.7% to 3.4%. [42] In a Dutch randomised crossover study, prescribers given a correctly
structured problem list answered 56.3% of clinical questions correctly, against 33.5% with an
uncurated list. [43]

A summary generated when a chart is opened and a relationship recorded during care are different
things. The first reconstructs the story for a reader, on demand. The second makes the relationship
part of the record, with provenance, so that the next clinician, the next query and the next decision-
support rule can rely on it. Both have value. This paper is about the second.
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9. Reconstructing the story afterwards
Researchers have tried for twenty years to compute problem-oriented views from records that were
not written that way. Their work is the foundation for anything new, and it shows both what is possible
and where it falls short.

Language processing that proposes problems. At Utah, a system read clinical notes and proposed
problems for physicians to add. In a randomised trial in intensive care, problem-list sensitivity rose
from about 9% to 41%. [44]

Rules that infer problems. At Brigham and Women’s Hospital, rules over medicines, results and
billing data inferred 17 conditions; in a randomised trial, clinicians accepted 41.1% of the suggested
problems. [45, 46] A later multi-site trial added problems at 4.6 times the control rate but did not
change quality measures. [47]

Linking medicines to problems. A knowledge base built from clinicians’ own links connected about
a third of previously unlinked medicines to problems. [48]

Problem-oriented summaries. IBM’s ProSPER generated problem lists and disease-specific views;
problem-list generation reached an F1 of 0.74 on intrinsic evaluation, with a clinical evaluation still to
come. [49, 50]

Problem-centred timelines. Columbia’s HARVEST combined a timeline with problems extracted
from notes and was deployed for clinicians at NewYork-Presbyterian from 2013. Clinicians
performed as well as with the standard system, and its authors noted that negated terms such as
“no history of asthma” were still indexed. [51]

Retrospective reconstruction
Read the record after care, infer problems and links,
present a view. Works on history that exists; inherits its
gaps; inferences may be wrong and are rarely
confirmed.

≠

Structuring during care
Propose the relationship as information is created,
while the clinician who knows the reason is present to
confirm, change or reject it.

Figure 6. Two ways to obtain a problem-oriented record. They are complementary: history arrives unlinked and must be
reconstructed; new care can be linked as it happens.

Two lessons recur. Machine proposals find real gaps: in one pilot, a generated problem list identified at
least one important problem physicians had missed in 89% of assessments. [50] And clinician review is
a genuine filter, not a formality: well under half of suggestions are accepted in most trials. [46, 47]

Completeness is also not the same as better care. More problems on a list did not, by itself, move
quality measures. [47]
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10. Extraction is not relationship
creation
Much clinical AI is extraction: turning words into structured facts. Extraction matters, but it is the easier
half. The harder half, and the half the problem-oriented record depends on, is relationship creation:
stating which problem a fact informs, or which problem an action addresses.

E X T R AC T I O N
What is this?

S A I D  I N  T H E  C O N S U LT
“He’s 96 kilos today” → O B S E R VAT I O N

Weight · 96 kg

R E L AT I O N S H I P
What is it for?

O B S E R VAT I O N
Weight · 96
kg

P R O P O S E D
L I N K
informs

PROBLEM
Type 2 diabetes
mellitus

→
C L I N I C I A N
Confirm · change ·
clear

Figure 7. The distinction this paper turns on. A weight is easy to extract. Knowing that this weight belongs with this patient’s
diabetes, and recording that link with its provenance, is what builds the condition’s story.

The evidence suggests why the distinction matters. Language models summarise well: in one study,
physicians rated adapted models’ summaries, including problem lists from progress notes, as
equivalent or better than experts’ summaries in most cases. [52] They code exactly far less well: given
code descriptions, GPT-4 returned the exact ICD-10-CM code 33.9% of the time. [53] In an
international challenge to link clinical text to SNOMED CT, the organisers judged that no submission
could yet be considered usable for clinical decision support. [54]

A relationship proposal asks a narrower question than open coding: given this patient’s recorded
problems, and this item’s own words, which problem does it belong with, if any? It is still fallible.
Relationships are many-to-many, context matters, and some links are clinical judgements that only a
clinician can make. That is why a proposed relationship should remain a proposal, shown with the
words it rests on, until a clinician accepts it.

The value is not that AI can extract a weight. It is that AI may help create and
maintain the relationships between clinical facts and the problems they
inform.

→ →
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11. The AI paradox
The 2026 scoping review of electronic problem lists in primary care states the tension precisely:
“Increasing use of PL for CDS, interoperability, and AI-enabled tools amplifies the clinical risks
associated with poor data quality.” [17] As problem lists feed more decision support, data exchange
and AI, their errors travel further.

AI systems need context. Language models’ clinical performance is sensitive to the quantity and order
of the information they are given, [55] and a curated problem list changed human prescribers’
decisions in a controlled trial. [43] Problem-oriented structure may therefore matter more in the AI era,
not less.

AI needs good problem context
Decision support, summaries and agents
depend on knowing a patient’s problems
and what belongs with each.

AI can help maintain it
Proposing links and changes for clinicians
to confirm may lower the attention cost
that has degraded problem lists.

Figure 8. A possible feedback loop. Better maintained structure gives AI better context; AI-assisted maintenance gives
clinicians better structure. The loop only works if every proposal is reviewable and wrong links are corrected, not propagated.

The same review is clear about the conditions. Automation and AI “can assist with PL curation and
reconciliation but are most effective when embedded within clinician-led workflows and supported
by clear governance”, and formal indicators such as marking a list “reviewed” did not reliably
correspond to meaningful updates. [17]

The loop can also run the wrong way. A model given a stale problem list may propose links to the wrong
problem; a clinician under time pressure may accept a plausible proposal; automation bias is well
documented in clinical AI. [17] The design question is therefore not whether AI should touch the
problem-oriented record, but under what controls.

Evidence boundary. No peer-reviewed study we found has yet evaluated AI-maintained problem relationships in routine
longitudinal primary care against a clinician standard. The loop is a hypothesis to test.
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12. From BEACH to the routine record
BEACH obtained problem-linked data by asking GPs to complete a structured form, outside their own
records, for 100 encounters a year. That was its strength and its limit: the structure was excellent and
the collection was deliberate, sampled and separate from care.

Modern AI suggests a different route. The consultation is already conducted in clinical language. If
software can propose structured facts from that language, and propose the problem each fact or
action belongs with, the clinician’s task changes from creating every link to reviewing proposed ones.

Normal consultation
The clinician and patient talk; nothing about the visit changes

↓

Clinical language
What was said, kept with its source so it can be checked

↓

Proposed structured fact
An observation, a medicine change, a reason

↓

Proposed problem relationship
Which recorded problem it informs or addresses, with the words it rests on

↓

Clinician confirmation
Confirm, change or clear each proposal; nothing is linked until then

↓

Longitudinal record
The relationship becomes part of the problem’s history, with its provenance

Figure 9. The bridge. A design opportunity, not a demonstrated result.

If this works, routine records could hold some of the problem-linked structure that BEACH collected
by design, for every patient rather than a sample, and the clinician who knows the reason would be the
one confirming it.

Evidence boundary. It has not been shown that AI-assisted linking can produce BEACH-quality data in routine care. BEACH’s
value came from standard definitions, trained coders and random sampling, none of which a consultation tool provides by
itself. Whether proposed links are accurate, whether review is meaningful under time pressure, and whether linked data are
comparable across practices are open questions.
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13. What Echo One is building
Echo One is being built around problem-linked records. Its condition history brings together, on one
time axis, what has been recorded against a problem: each medicine’s doses and changes with the
recorded reason, the measurements linked to the problem, referrals and the follow-up still open. Gaps
with no readings are shown as gaps.

Figure 10. Condition history in Echo One. Larry Cox’s type 2 diabetes: medicines for this problem with dose changes and
recorded reasons (hypoglycaemia; recurrent genital mycotic infection), and HbA1c and eGFR linked to it. Larry Cox is an
illustrative patient; demonstration data.

A change opened: the recorded reason beside
the nearest readings either side, which the
product labels “for comparison only; nothing
here says the change caused a difference.”

P R O D U C T  P R E V I E W

In a published product preview, a diabetes review is
transcribed and Echo One proposes what to record,
each proposal shown with the exact words it came
from. A weight the GP said belonged with the
diabetes is prefilled to link to that problem; the
clinician can change or clear the link, and nothing is
linked until it is recorded. [56]

Status. The condition history shows relationships clinicians have recorded. Consultation proposals are shown as a product
preview; the consultation pipeline is not switched on for use. No outcome or accuracy claim is made.
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14. Designing proposals that stay
proposals
Imported history arrives with no links between items and problems. To help fill the history, Echo One’s
design includes a linking agent that proposes where an existing medicine, test, consult, document or
referral belongs among a patient’s recorded problems. Its design rules are the paper’s argument in
practice, and they apply to proposals from any source. [57]

A proposal is not a link
Proposals are stored separately. A link is made only
when a clinician accepts, one proposal at a time,
through the same path and checks as a link made by
hand. There is no accept-all.

Every proposal shows its evidence
A model’s proposal must quote the item’s own text
exactly. If any reference or quote cannot be verified, the
whole run is refused.

It files; it does not judge
The proposal says where an item belongs, with a
general reason (“metformin is used to treat type 2
diabetes”), never an assessment of the patient.

Deterministic first
Where a person stated the problem, such as a referral’s
reason, it is matched to the problem list exactly or not at
all. A bounded model call is used only for what remains.

Started by a person
A clinician starts it for one patient. There is no
background sweep across the practice.

Confidential stays out
Confidential conditions are not candidates and
restricted notes are not read. A rejected link is kept, so
it is not proposed again.

These rules follow the pattern Echo One applies to all model output: the model proposes,
deterministic checks verify, the clinician decides, and provenance stays with the record. [58] They
respond directly to the evidence in sections 9 to 11: proposals find real gaps, clinician review is a real
filter, exact coding is unreliable, and wrong links must not silently propagate.

Status and boundary. The linking agent is part of Echo One’s current design and development; it is not described here as in
routine use. Its accuracy, the rate at which clinicians accept or reject proposals, and the effect on clinician time have not
been evaluated, and we make no claim about them.
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15. Unified clinical storytelling
We use the phrase unified clinical storytelling for a conceptual destination, not a product feature. We
define it as a longitudinal representation of a patient’s care in which each problem carries its own
history, assembled from relationships that clinicians have confirmed, so that what happened, why and
what followed can be read without reconstructing it from separate lists.

Unified, because the story draws on every source in the record and across the care team: the
consultation, results, letters, referrals and medicines. Clinical, because its relationships are clinical
judgements, made or confirmed by clinicians. Storytelling, because medicine is understood over time,
and a record that holds the sequence and its reasons supports the reasoning Weed wanted the record
to teach.

Each principle answers a known failure: lists without owners, inferences without evidence, summaries
that imply cause, and structure that costs more attention than it returns.

Relationships are first-class
An item’s link to a problem is recorded, with who
made it and why, not inferred each time it is read.

01 The clinician holds authority
Software may propose; a clinician confirms,
changes or rejects every link.

02

Provenance travels
Every proposed fact or link keeps the words or
source it came from.

03 Comparison, not causation
Readings before and after a change are shown
side by side, never presented as an effect.

04

Gaps stay visible
Missing readings and unlinked items are shown as
missing, not smoothed over.

05 Many-to-many is normal
One medicine may serve two problems; one
result may inform several.

06

Complementary views
The condition story sits beside the encounter
note and the patient summary, not instead of
them.

07 Narrative is kept
Structure is added to clinical language, never in
place of it.

08
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16. What must be true, and what we do
not yet know
The opportunity carries real risks. For AI-assisted relationship creation to improve the record rather
than degrade it, several things must be true.

Proposals must be accurate enough to be worth reviewing. Too many wrong proposals waste
attention; too few find nothing.
Review must be meaningful. Automation bias and time pressure can turn confirmation into a click.
Designs should make rejection as easy as acceptance and avoid bulk acceptance.
The problem list itself must be maintained. Links to a stale, duplicated or incorrect problem spread
the error.
Ownership must be clear in shared care, across general practice, specialists and hospitals.
Terminology must be shared if linked data are to be comparable across practices and usable in
exchange, as BEACH’s standard coding was.
Privacy must be respected, with confidential material excluded from automated processing.
Regulation must be considered. Filing an item under a problem is different from assessing a
patient; designs should keep that boundary explicit.

What we do not yet know
We found no published evaluation of AI-proposed problem relationships created during routine
primary-care consultations. We do not know how accurate such proposals are across conditions and
settings, how often clinicians accept wrong ones, whether the work saves or costs time, whether
linked data would be comparable to BEACH’s, or whether better-linked records improve care. The
trials of problem-list suggestions are a caution: more complete lists did not by themselves improve
quality measures. [47]

These are answerable questions. They need prospective evaluation in real practices, with clinician
review recorded, errors analysed and patient outcomes measured, and Australian general practice,
with its history of problem-linked research, is well placed to answer them.
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17. Conclusion: the record that guides
Sixty years ago Larry Weed asked for medical records that guide and teach. Medicine took his
problem list and his SOAP note and made them universal. The rest, a record whose every fact and
action is connected to the problem it serves, proved costly to sustain, not because clinicians did not
value it but because the connections cost attention to make.

Australia understood this early. Its College built a national problem-oriented record within three years
of hearing Weed speak. Its clinicians described the chart becoming less useful as illness becomes
more complex. Its researchers collected problem-linked data for half a century, and BEACH showed
what that structure made possible before it closed.

AI does not settle the question. It may change the economics. Extraction is becoming cheap;
relationship creation is the harder and more valuable task. If software can propose the relationships,
show the evidence for each, and leave every decision with the clinician, the problem-oriented record
may become something routine care can maintain rather than something research has to collect.

Q U E S T I O N S  F O R  T H E  F I E L D

How should a proposed clinical relationship be represented, reviewed and audited?
What standard of accuracy should a relationship proposal meet before it is shown?
How can problem-linked data from routine care be made comparable across practices?
What would a BEACH-like national dataset look like if its linkage came from routine records?

The data may be structured. The clinical story often isn’t. The next generation of records should be
judged by whether they can tell it.
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