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ABSTRACT
Objective Paramedic assessment data have not 
been used for research on avoidable calls. Paramedic 
impression codes are designated by paramedics on 
responding to a 911/999 medical emergency after an 
assessment of the presenting condition. Ambulatory 
care sensitive conditions (ACSCs) are non- acute health 
conditions not needing hospital admission when properly 
managed. This study aimed to map the paramedic 
impression codes to ACSCs and mental health conditions 
for use in future research on avoidable 911/999 calls.
Design Mapping paramedic impression codes to 
existing definitions of ACSCs and mental health 
conditions.
Setting East Midlands Region, UK and Southern Ontario, 
Canada.
Participants Expert panel from the UK- Canada 
Emergency Calls Data analysis and GEospatial mapping 
(EDGE) Consortium.
Results Mapping was iterative first identifying the 
common ACSCs shared between the two countries then 
identifying the respective clinical impression codes for 
each country that mapped to those shared ACSCs as 
well as to mental health conditions. Experts from the 
UK- Canada EDGE Consortium contributed to both phases 
and were able to independently match the codes and 
then compare results. Clinical impression codes for 
paramedics in the UK were more extensive than those 
in Ontario. The mapping revealed some interesting 
inconsistencies between paramedic impression codes but 
also demonstrated that it was possible.
Conclusion This is an important first step in determining 
the number of ASCSs and mental health conditions that 
paramedics attend to, and in examining the clinical 
pathways of these individuals across the health system. 
This work lays the foundation for international comparative 
health services research on integrated pathways in 
primary care and emergency medical services.

INTRODUCTION
Paramedic assessment data are often used in 
prehospital research,1 2 but rarely for research 
on avoidable calls.1 Paramedic impression codes 
are designated by paramedics during a 911/999 
medical emergency response after completing a 
patient assessment.3 4 This is critical information 
for primary care research, capturing the hith-
erto unknown clinical ‘pathway’ of a patient, 
namely: (a) the clinical situation between 
the primary care setting and the emergency 
department (ED) or (b) details of clinical cases 
assessed by paramedics but not transported to 
hospital. Importantly, the latter scenario typi-
cally comprises lower acuity calls contributing 
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to emergency health system burden that may be better 
addressed by primary care.1

Ambulatory care sensitive conditions (ACSCs) are non- 
acute health conditions not requiring hospital admission 
when properly managed or prevented by accessible primary 
care in the community.5 ACSCs are routinely monitored and 
are quality indicators for primary, community and hospital 
care.6 While there are some ACSC complications that cannot 
be prevented, in the majority of cases they can usually be 
successfully managed within the community; however, ACSCs 
are still placing significant demand on hospitals.7–9 Cana-
dian data demonstrate that, excluding physician costs, ED 
visits for unmanaged ACSCs average $C2809 and hospitalisa-
tions $C5700.9 Recent studies indicate that ACSCs may also 
be contributing to the rise in 911/999 calls for emergency 
medical services.1 10 11 UK 999 calls have been rising by 7% 
each year,12 while 911 calls in Ontario increased by 4.2%,13 
outpacing population growth. To address this burden and 
reduce avoidable calls for ACSCs, community paramedicine 
or alternative paramedicine models are being developed and 
implemented.1 Literature examining ACSCs and 911/999 
calls has used dispatch data,14 ED visits via ambulance15 and 
patient self- reported reasons for calling.12 However, research 
has found that dispatch data do not correspond closely with 
paramedic clinical impression,16 suggesting that dispatch 
data are not representative of the true nature of the call after 
the paramedic has completed their assessment. Increasingly, 
prehospital research studies are using clinical impressions for 
this reason.1 17

Next, ED visit research may underestimate the burden 
of ACSCs on 911/999 because 16%–38% of patients are 
not transported to ED17–19 and these non- transports may 
be primarily for low- acuity conditions.18 19 Finally, self- 
report data may suffer from bias in who can be contacted, 
self- selection bias, recall bias, social desirability bias 
and errors due to incorrect responses (eg, poor health 
literacy). Therefore, being able to identify ACSCs from 
paramedic impression codes in administrative data-
sets would be valuable for health system research; for 
example, studies on the differential rates in 911/999 non- 
transports for ACSC and non- ACSC calls, and potential 
primary care interventions.

Although mental health conditions are not tradition-
ally considered ACSCs, they have similar characteris-
tics and health system implications. Specifically, the 
majority of depressive and mood- related disorder cases 
can be better managed in primary care and community 
settings,20 21 avoiding visits to the ED.22 However, mental 
health conditions represent 4% of ED visits23 based on 
hospital discharge data, and 8%–11% of 911/999 calls,24 25 
based on dispatch data. As with ACSCs, these data sources 
provide some indication but do not accurately represent 
the true prevalence of mental health conditions in the 
prehospital emergency environment; instead, this would 
be better captured using paramedic clinical impression 
codes—a gap in the current literature.

This study focused on paramedic impression codes 
from the East Midlands Region, UK and from Southern 

Ontario, Canada. These are two international regions with 
universal healthcare, established ambulance/paramedic 
services and electronic records for each prehospital emer-
gency patient interaction. Comparative research to under-
stand the variation between healthcare systems is critical to 
inform future improvements. In understanding the differ-
ences, the revealed complexity provides opportunities for 
multiple areas of health- systems learning. Though this type 
of research has been initiated in primary care,26 it has not 
been conducted internationally between ambulance services. 
A detailed understanding of patient pathways as they nego-
tiate healthcare from the emergency 911/999 call through 
prehospital health services, with or without a hospital visit, 
is required. ASCSs, therefore, provide an excellent way to 
explore and trace similar conditions through the primary 
care and prehospital system.

Our objective was to map paramedic clinical impres-
sion codes to ACSCs and mental health conditions in two 
international regions (UK and Ontario, Canada) with 
universal healthcare but different contexts (eg, policy, 
programmes, resources, built environment), thereby 
laying groundwork for future cross- jurisdictional compar-
ative primary care or prehospital research.

METHODS
Study design
The mapping was accomplished iteratively with two 
main phases: (a) identifying the common ACSCs shared 
between the two countries and (b) identifying the respec-
tive clinical impression codes for each country that map 
to those shared ACSCs as well as to mental health condi-
tions. The results of this study will be integral to subse-
quent international health services research examining 
out- of- hospital emergency responses for ACSCs and 
mental health conditions.

Setting and participants
A panel of experts from the UK- Canada Emergency Calls 
Data analysis and GEospatial mapping (EDGE) Consor-
tium contributed to both phases. The EDGE Consortium 
was formed in 2019, comprising academics from relevant 
disciplines, including but not limited to primary care, 
paramedicine, rural health, health services and policy, 
biostatistics, and geography. Some members of the EDGE 
Consortium are also senior leaders of paramedic services 
and/or practising primary care physicians (ie, family 
doctors or general practitioners). For the first phase 
(identifying the list of common ACSCs), all 13 members 
of the EDGE Consortium as of 3 April 2020, participated. 
The second phase (mapping clinical impression codes to 
ACSCs and mental health conditions), involved one para-
medic and one primary care physician from each country.

Patient and public involvement
No patients were involved in this study.

Data sources
Ambulance services under the National Health Service 
(NHS) in the UK record the paramedic’s clinical 
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impression in the ‘ambulance electronic patient record 
system’ after patient assessment; this is the main diag-
nostic source of paramedic clinical data.6 Similarly, para-
medic services in Ontario, Canada, have paramedics 
record their clinical impression after patient assessment 
using ‘problem codes’ in the ‘ambulance call report’.27 
On first encounter with the patient, both a primary and 
secondary problem code can be documented as the 
main clinical impression, and then a final set of primary 
and secondary problem codes can be documented as 
the ultimate clinical diagnoses when transferring care 
of the patient to the receiving facility, when the interac-
tion has been resolved, or when the patient has refused 
transport.5 6 The initial secondary problem code and the 
set of final problem codes are optional, but an initial 
primary problem code must be recorded for each patient 
encounter. In both settings, these codes are from a 
predetermined list provided by the respective governing 
bodies and are entered into a structured form. Though 
paramedics can choose which code to enter, they cannot 
change the actual codes themselves, and other areas of 
ambulance electronic health records may allow notations.

Data collection
Phase 1
The ACSCs used as health system indicators by each 
government were retrieved from institutional websites. 
In Ontario, the Canadian members of the EDGE Consor-
tium identified the Canadian Institute for Health Infor-
mation28 and Health Quality Ontario29 as the most 
appropriate institutional sources for ACSCs used for 
health system indicators. In the UK, the NHS Institute for 
Innovation and Improvement was identified as the most 
appropriate source.7 26

Phase 2
The clinical impression codes common to all Ontario 
paramedic services were obtained from the Ontario 
Ministry of Health and Long- Term Care (a provincial 
governmental body) manual for completing ambulance 
call reports, under the heading ‘problem codes’.3 This 
ministry is responsible for ongoing review and updating 
of the clinical codes. For the UK, the list of clinical 
impression codes was obtained from the East Midlands 
Ambulance Service (a regional institutional body) elec-
tronic patient report template within the Medusa elec-
tronic medical record platform. These UK codes are used 
nationally and were developed by a multidisciplinary 
panel of NHS clinicians.30 These codes, both in Ontario 
and the UK, provide a common structure for clinicians to 
use within an ambulance electronic health record despite 
the multiple different care settings and contexts.

Analysis
Phase 1
The ACSCs were first compared within each location 
(Ontario and UK) and then between locations. Within 
each location, the institutional lists of ACSCs were 

cross- referenced to determine if they contained the same 
conditions. All conditions were maintained, even if they 
only appeared on one list, but discrepancies were noted. 
Next, the lists for each location were compared against 
each other in a meeting with all EDGE Consortium 
members, aligning the conditions from each location by 
consensus. The final list of ACSCs was restricted to the 
conditions both locations had in common (ie, shared 
ACSCs).

Phase 2
Using the shared ACSCs from phase 1 and ‘mental 
health’, paramedic clinical impression codes were 
matched to each condition. Within each location, a 
physician and paramedic independently matched the 
clinical impression codes to the conditions. Next, these 
results were compared for agreement. The paramedic 
and physician discussed any inconsistencies until they 
achieved consensus; the rationale for final codes selected 
is described in the results below. Where consensus could 
not be achieved, the paramedic/physician pair from the 
other country formed an arbitration panel to resolve 
disagreement.

RESULTS
Phase 1: ACSCs
The ACSC list from Health Quality Ontario29 contained 
seven conditions: (a) angina, (b) asthma, (c) congestive 
heart failure (CHF) and pulmonary oedema, (d) chronic 
obstructive pulmonary disease (COPD), (e) diabetes, (f) 
grand mal status and other epileptic convulsions, and (g) 
hypertension. The Canadian Institute for Health Infor-
mation list of ACSCs28 had two groups: group A had the 
same seven conditions as those from Healthy Quality 
Ontario listed above and group B was solely lower respi-
ratory infections. Therefore, there was substantial agree-
ment between the two institutional lists, and all eight 
conditions were maintained for the Ontario ACSC list 
(see table 1).

The lists of ACSCs from UK institutional sources were 
much more extensive and included gynaecological, 
dental, gastroenterological, upper respiratory and vaccine 
preventable conditions. A King’s Fund Report from 20127 
highlighted and clarified the NHS Institute for Innovation 
and Improvement’s26 definition of 19 ACSCs: (a) angina, 
(b) asthma, (c) cellulitis, (d) CHF, (e) convulsions and 
epilepsy, (f) COPD, (g) dehydration and gastroenteritis, 
(h) dental conditions, (i) diabetes complications, (j) ear, 
nose and throat infections, (k) gangrene, (l) hyperten-
sion, (m) influenza and pneumonia, (n) iron- deficiency 
anaemia, (o) nutritional deficiency, (p) other vaccine 
preventable diseases, (q) pelvic inflammatory disease, (r) 
perforated/bleeding ulcer and (s) pyelonephritis (see 
table 1).7

When the two regional lists were compared by the EDGE 
Consortium members, agreement was readily reached 
that the following conditions were common ACSCs for 
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both countries: (a) diabetes, (b) COPD, (c) asthma, (d) 
angina, (e) grand mal status and other epileptic convul-
sions or convulsions and epilepsy, (f) heart failure and 
pulmonary oedema, (g) HTN, and (h) lower respiratory 
or influenza and pneumonia. Terminology was slightly 
different for seizure- related conditions and lower respira-
tory conditions. Notably, all ACSCs from the Ontario list 
were captured within the UK list and neither list included 
mental health conditions (see table 1).

Phase 2: clinical impression codes mapped to ACSCs and 
mental health
Clinical impression codes for paramedics in the UK were 
more extensive than those in Ontario (see table 2 and 
online supplemental file 1). For example, Ontario had three 
problem codes for respiratory conditions describing the aeti-
ology and the general presenting issue or symptom, whereas 
the UK had five codes covering a mixture of causes, symptoms 
and diagnoses or diseases. For mental health, the Ontario 
clinical impression codes were extremely broad, including a 
whole medical discipline, while the UK codes covered both 
mechanisms and diagnoses.

The physician and paramedic pair from Ontario each 
independently selected the clinical impression codes 
that best matched each condition based on their clinical 
expertise (see online supplemental file 2). The physician 
selected more codes in order to reflect the breadth of 

scope of conditions, though the paramedic had selected 
mainly one code. Agreement was reached that in actual 
practice, a single impression code would be chosen by 
paramedics to represent conditions encountered. A 
greater number of codes was likely to cause a low spec-
ificity in mapping of clinical conditions. For example, 
for COPD, the physician chose five separate codes to 
represent conditions that may have caused respiratory 
changes that a paramedic could have observed attending 
to someone experiencing a COPD exacerbation; codes 
covered ‘dyspnoea’, ‘temporary loss of consciousness’ 
and ‘weakness/dizziness/unwell’ were identified. The 
paramedic chose two codes: ‘dyspnoea’ as the main 
code and ‘respiratory arrest’ as an alternate code. At the 
ensuing discussion, the common clinical circumstances 
requiring 911 calls were elucidated and discussed in 
detail. Extremes of presentation were considered, as well 
as the usual paramedic options for clinical impression 
and those that were most often used in reality. Consensus 
was reached that a code of ‘dyspnoea’ would be the most 
specific in capturing people who called 911 for COPD.

The physician and paramedic pair from the East Midlands 
also each selected the clinical impression codes that best 
matched each condition based on their clinical expertise (see 
online supplemental file 2). Both physician and paramedic 
selected clinical impression codes independently, followed 

Table 1 Ambulatory care sensitive conditions common to both Ontario, Canada and the UK

Ontario ACSC list UK ACSC list Ontario/UK agreement

Diabetes Diabetes complications Agree

Chronic obstructive pulmonary disease Chronic obstructive pulmonary disease Agree

Asthma Asthma Agree

Angina Angina Agree

Grand mal status and other epileptic 
convulsions

Convulsions and epilepsy Agree

Congestive heart failure and pulmonary 
oedema

Congestive heart failure Agree

Hypertension Hypertension Agree

Cellulitis No comparable ACSC in Ontario

Dehydration and gastroenteritis No comparable ACSC in Ontario

Dental conditions No comparable ACSC in Ontario

Ear, nose and throat infections No comparable ACSC in Ontario

Gangrene No comparable ACSC in Ontario

Lower respiratory Influenza and pneumonia Agree

Iron- deficiency anaemia No comparable ACSC in Ontario

Nutritional deficiency No comparable ACSC in Ontario

Other vaccine- preventable diseases No comparable ACSC in Ontario

Pelvic inflammatory disease No comparable ACSC in Ontario

Perforated/bleeding ulcer No comparable ACSC in Ontario

Pyelonephritis No comparable ACSC in Ontario

ACSC, ambulatory care sensitive condition.

https://dx.doi.org/10.1136/bmjopen-2023-073520
https://dx.doi.org/10.1136/bmjopen-2023-073520
https://dx.doi.org/10.1136/bmjopen-2023-073520
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by a discussion of any differences. For example, for ‘angina’ 
the paramedic only selected ‘cardiac chest pain’ whereas 
the physician selected ‘cardiac chest pain’, ‘ECG confirmed 
ST segment elevated MI’ and ‘cardiac problem’. Similar to 
the selection in Ontario, the paramedic was more selective, 
and the physician was more inclusive. They agreed for the 
purpose of this exercise to be inclusive rather than exclusive. 
The UK paramedic and physician selected identical clinical 
impressions for all other conditions.

In both Ontario and the UK, there was no clinical code 
found for hypertension. In Ontario, three of the ACSCs have 
the same code (dyspnoea) whereas, in the UK, each ACSC 
has a more unique descriptive code. The mental health codes 
were completely different between Ontario and the UK.

DISCUSSION
This paper has successfully mapped clinical impression 
codes generated by paramedics attending to patients with 
ACSCs and mental health conditions in Canada and the 
UK. However, some interesting factors have emerged 
that researchers should be aware of when analysing any 
paramedic clinical impression codes for primary care or 
prehospital research purposes. Hypertension, though 
classified as an ACSC, could not be distinguished specifi-
cally enough from any of the existing paramedic impres-
sion codes for either Canada or the UK. The codes, 
however, did contain clinical scenarios that might have 

included hypertension- induced emergencies, such as 
cerebrovascular accidents or heart failure. Therefore, 
although hypertension is very common in primary care 
and its complications lead to emergency situations, it 
cannot easily be detected in paramedic impression codes. 
However, the issue of clinical misclassification is not 
limited only to this situation. Literature shows that Inter-
national Classification of Diseases 10th Revision (ICD- 10) 
codes used by clinicians often do not match the ACSC 
codes.31 This can make it difficult for clinicians when 
trying to classify the presentation of the patient they just 
saw.

As noted in table 1, there are many more paramedic impres-
sion codes in the UK compared with the Canadian codes 
in Ontario. The inconsistency in the two countries’ codes 
resulted in the mapping process being more difficult, though 
it was achieved. Having too many or too few paramedic 
impression codes may result in paramedics not being able to 
choose the appropriate codes for certain conditions when in 
the clinical field. Therefore, it is possible that some Canadian 
clinical impression codes may be undifferentiated between 
the clinical impressions, leading to a lack of variability in the 
data. When Ontario chooses to revise their ACSC lists, they 
may consider looking at some of the UK codes to provide a 
greater breadth of conditions. However, the UK has a much 
greater degree of granularity, combining diagnoses as well as 
symptoms and causes, which may be too detailed, leading to 
misclassifications. Ultimately, both scenarios will render the 
identification of ACSCs retrospectively technically difficult 
and might warrant more consideration as ambulance services 
refine their data collection tools. The best scenario would be 
to have a unified system of paramedic impression codes that 
would be relevant for all countries and adopted internation-
ally, allowing for ease of comparison.

Although mental health was not an ACSC according 
to either country’s institutional lists, our international 
research team included it because it is a term that 
encompasses conditions that could be better managed 
through primary care but that often lead to emergency 
health system use, for example, suicidal crisis as a result 
of chronic depressive disorder. It would be appropriate 
for mental health to be included whenever the institu-
tions revise their ACSC lists in the future. It is important 
to note that mental health constituting an ACSC would 
not describe any acute psychotic presentations, but rather 
depression and other mood- related disorders that are 
commonly managed in general practice.

Intercountry comparison of ACSCs has occurred 
though focusing on the reduction of hospitalisations for 
these conditions.32 33 However, this work has not used 
ambulance call data, which remains methodologically 
novel. The existing research literature has highlighted 
the importance of making appropriate comparisons, and 
ensuring that the ACSCs selected for study are appro-
priate for the demographics, epidemiological profile and 
primary care practices across countries, and that they 
are similar.32 This paper has followed this caveat, as it 
is comparing similar countries that have similar ACSCs, 

Table 2 Paramedic impression codes in Ontario and the 
UK for respiratory and mental health conditions

Category
Ontario problem 
codes

UK clinical impression 
codes

Respiratory 21: Dyspnoea
24: Respiratory 
arrest
11: Obstruction 
(partial/complete)

COPD
Other respiratory 
problem
Chest infection
Choking
Asthma
Influenza

Mental 
health

45: Behaviour/
psychiatric
81: Drug/alcohol 
overdose

Attempted suicide
Intentional drug 
overdose
Deprivation of liberty 
safeguards
Anxiety
Psychosis
Effects of alcohol
Social problem
Under Mental Health Act 
section
Accidental overdose/
poisoning
Depression
Panic/anxiety attack
Other mental health 
problem
Dementia
Query intoxicated
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and this work is designed to ensure future comparative 
inter- country work will be truly comparable due to the 
mapping work we have done.

Having any information about patient pathways is 
important in healthcare systems as we try to set up 
integrated care. As discussion around integrated care 
proceeds, understanding the unmet healthcare needs 
of patients with certain avoidable conditions is crucial 
in healthcare planning. These types of discussions are 
already happening at healthcare planning tables in the 
UK and Canada. Now that paramedic indicators for poten-
tially avoidable calls have been identified in this paper, 
these discussions may fuel a series of quality improvement 
and research papers on these unique patient pathways. 
Indeed, for patients who have health issues that lead to a 
999/911 call, but are not needed to be transported to the 
hospital, paramedic clinical impression codes are the only 
place this function of the healthcare system is captured, 
therefore, they are a very important tool to use. This 
paper lays down important groundwork to allow future 
between- country comparisons to start, and to determine 
which health service practices may benefit our patient 
populations more or less, as we learn from each other’s 
mistakes and successes.

Limitations
Though paramedic data can be linked to ACSCs, we 
cannot be absolutely sure that we have identified the 
conditions that have manifested as ACSCs. This study has 
uncovered how vague (Canada) or overprescriptive (UK) 
some of the impression codes are. This will definitely 
affect the quality of any data analytical work that would 
ensue from any epidemiological examination of the para-
medic data. Future work should focus on subsequent vali-
dation studies, such as a more rigorous Delphi method, 
followed by validation against actual administrative data 
that includes details about hospital visits and diagnostic 
codes further down the line of health system patient 
involvement. We also acknowledge that not all ACSCs 
require solely community healthcare access in order to 
avoid hospitalisation. Some chronic disease complications 
simply cannot be prevented upstream and will need ED 
access and prehospital care in certain specific situations. 
However, in the field of prehospital care, the concept of 
ACSCs provides a relevant and interesting benchmark 
from which to launch enquiry into our practices of care 
and as such, is a suitable indicator.

CONCLUSION
Clinical impression codes generated by paramedics on 
attending to acute call patients can be mapped to cover 
ACSCs and mental health conditions, both in the UK 
and in Ontario, Canada. This is an important first step 
in determining the number of ASCSs and mental health 
conditions that paramedics attend to, and in examining 
the clinical pathways of these individuals across the health 
system. This work lays the foundation for international 

comparative health services research on integrated path-
ways in primary care and emergency medical services.

Author affiliations
1Department of Family Medicine, Hamilton, Hamilton, Ontario, Canada
2Lincoln School of Health and Social Care, University of Lincoln, Lincoln, UK
3Hamilton Paramedic Service, Hamilton, Ontario, Canada
4East Midlands Ambulance Service NHS Trust, Lincoln, UK
5Niagara Emergency Medical Services, Niagara, Ontario, Canada
6Department of Family Medicine, McMaster University, Hamilton, Ontario, Canada
7University of Lincoln, Lincoln, UK

Twitter Aloysius Niroshan Siriwardena @nsiriwardena and Gregory Adam Whitley 
@gregwhitley7

Collaborators This work has been completed on behalf of the UK- Canada 
Emergency Calls Data analysis and GEospatial mapping (EDGE) Consortium. Gina 
Agarwal (co- lead), Niro Siriwardena (co- lead), Ricardo Angeles, Iwona Bielska, 
Jasdeep Brar, Rhiannon Cooper, Richard Ferron, Mark Gussy, Bartholomew Hill, 
Kamlesh Khunti, Graham Law, Brent McLeod, Harriet Moore, Melissa Pirrie, Robert 
Spaight and Gregory Whitley.

Contributors GA, ANS, BM, RS, GAW, RF, MP, RA, HM and MG conceived of the 
study as a necessary step in the work of the EDGE Consortium. GA and ANS 
served as the scientific advisors and led the study activities in Canada and the UK, 
respectively. GA, ANS, BM, RS and MP collected the codes and data to be mapped. 
GA, ANS, BM, RS and GAW participated in the mapping and arbitration process. 
All authors contributed to the interpretation of the study results. GA, ANS and MP 
drafted the manuscript. All authors provided critical comments on manuscript 
drafts, and reviewed and approved the final manuscript. GA is responsible for the 
overall content as guarantor.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the 
article or uploaded as supplementary information.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Gina Agarwal http://orcid.org/0000-0002-5691-4675
Aloysius Niroshan Siriwardena http://orcid.org/0000-0003-2484-8201
Gregory Adam Whitley http://orcid.org/0000-0003-2586-6815
Melissa Pirrie http://orcid.org/0000-0003-1407-4775

REFERENCES
 1 Brown R, Carter A, Goldstein J, et al. Methodology of a cross- 

sectional study evaluating the impact of a novel mobile care team on 
the prevalence of ambulatory care sensitive conditions presenting to 
emergency medical services. Cureus 2018;10:e3369. 

https://twitter.com/nsiriwardena
https://twitter.com/gregwhitley7
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5691-4675
http://orcid.org/0000-0003-2484-8201
http://orcid.org/0000-0003-2586-6815
http://orcid.org/0000-0003-1407-4775
http://dx.doi.org/10.7759/cureus.3369


7Agarwal G, et al. BMJ Open 2023;13:e073520. doi:10.1136/bmjopen-2023-073520

Open access

 2 Duijster JW, Doreleijers SDA, Pilot E, et al. Utility of emergency call 
centre, dispatch and ambulance data for Syndromic surveillance 
of infectious diseases: a Scoping review. Eur J Public Health 
2020;30:639–47. 

 3 Emergency Health Services Branch, Ministry of Health and Long- 
Term Care. Ambulance call report completion manual [Internet]. 
Government of Ontario; 2016. Available: https://www.health.gov.on. 
ca/en/pro/programs/emergency_health/docs/ehs_acr_completion_ 
man_v3_en.pdf

 4 Royal College of Physicians. Professional guidance on the structure 
and content of ambulance records. NHS England; 2014. Available: 
https://www.nhs.uk/nhsengland/keogh-review/documents/ 
ambulance-records-guidance-dec-2014.pdf

 5 Gibson OR, Segal L, McDermott RA. A systematic review of evidence 
on the association between Hospitalisation for chronic disease 
related ambulatory care sensitive conditions and primary health care 
Resourcing. BMC Health Serv Res 2013;13:336. 

 6 Wilk P, Ali S, Anderson KK, et al. Geographic variation in preventable 
Hospitalisations across Canada: a cross- sectional study. BMJ Open 
2020;10:e037195. 

 7 Tian Y, Dixon A, Gao H. Emergency hospital admissions for 
ambulatory care- sensitive conditions: identifying the potential for 
reductions. The King’s Fund; 2012.

 8 Parkinson B, Meacock R, Checkland K, et al. Unseen patterns of 
preventable emergency care: emergency Department visits for 
ambulatory care sensitive conditions. J Health Serv Res Policy 
2022;27:232–41. 

 9 Canadian Institute for Health Information. Disparities in primary 
health care experiences among Canadians with ambulatory care 
sensitive conditions. Canadian Institute for Health Information, 2012. 
Available: https://secure.cihi.ca/free_products/PHC_Experiences_ 
AiB2012_E.pdf

 10 Booker MJ, Shaw ARG, Purdy S. “Why do patients with 'primary 
care sensitive' problems access ambulance services? A systematic 
mapping review of the literature”. BMJ Open 2015;5:e007726. 

 11 Turner J, Jacques R, Crum A, et al. Ambulance response programme 
evaluation of phase 1 and phase 2 final report. The University of 
Sheffield; 2017. Available: https://www.england.nhs.uk/wp-content/ 
uploads/2017/07/ARPReport_Final.pdf

 12 Booker MJ, Purdy S, Barnes R, et al. “Ambulance use for 'primary 
care' problems: an Ethnographic study of seeking and providing help 
in a UK ambulance service”. BMJ Open 2019;9:e033037. 

 13 Pasma C. Under pressure: A statistical report on Paramedic services 
in Ontario. CUPE Paramedics; 2020. Available: https://cupe.ca/ 
under-pressure-statistical-report-paramedic-services-ontario

 14 Booker MJ, Shaw ARG, Purdy S, et al. “'primary care sensitive' 
situations that result in an ambulance attendance: a conversation 
analytic study of UK emergency '999' call recordings”. BMJ Open 
2018;8:e023727. 

 15 Katayama Y, Kanehara A, Yamashita Y, et al. The characteristics and 
outcomes of patients transported by ambulance due to ambulatory 
care sensitive condition: A population- based descriptive study in 
Osaka, Japan. Front Public Health 2022;10:911675. 

 16 Bohm K, Kurland L. The accuracy of medical dispatch - a systematic 
review. Scand J Trauma Resusc Emerg Med 2018;26:94. 

 17 McLeod KE, Slaunwhite AK, Zhao B, et al. Comparing mortality 
and Healthcare utilization in the year following a Paramedic- 

attended non- fatal overdose among people who were and were not 
transported to hospital: A prospective cohort study using linked 
administrative health data. Drug Alcohol Depend 2021;218:108381. 

 18 Carrigan S, Goldstein J, Carter A, et al. The prevalence and 
characteristics of non- transports in a provincial emergency 
medical services system: A population- based study. J Emerg Med 
2022;62:534–44. 

 19 O’Cathain A, Knowles E, Bishop- Edwards L, et al. Understanding 
variation in ambulance service non- conveyance rates: a mixed 
methods study. Health Serv Deliv Res 2018;6:1–192. 

 20 Kates N, Mach M. Chronic disease management for depression in 
primary care: A summary of the current literature and implications for 
practice. Can J Psychiatry 2007;52:77–85. 

 21 Haddad M, Walters P, Tylee A. Mood disorders in primary care. 
Psychiatry 2009;8:71–5. 

 22 Busby J, Purdy S, Hollingworth W. Opportunities for primary care to 
reduce hospital admissions: a cross- sectional study of geographical 
variation. Br J Gen Pract 2017;67:e20–8. 

 23 Canadian Institute for Health Information. Health System Resources 
for Mental Health and Addictions Care in Canada. CIHI, 2019.

 24 Ferron R, Agarwal G, Cooper R, et al. The effect of COVID- 19 
on emergency medical service call volumes and patient acuity: 
a cross- sectional study in Niagara, Ontario. BMC Emerg Med 
2021;21:39. 

 25 Duncan EAS, Best C, Dougall N, et al. Epidemiology of emergency 
ambulance service calls related to mental health problems and self 
harm: a national record linkage study. Scand J Trauma Resusc Emerg 
Med 2019;27:34. 

 26 GOV.UK. NHS Institute for Innovation and Improvement, Available: 
https://www.gov.uk/government/organisations/nhs-institute-for- 
innovation-and-improvement [Accessed 15 Aug 2022].

 27 Ambulance Call Report (ACR) Codes. 2021. Available: https://www. 
health.gov.on.ca/en/pro/programs/emergency_health/edu/acr_ 
codes.aspx#Problem

 28 Canadian Institute for Health Information. Ambulatory care sensitive 
conditions. Canadian Institute for Health Information. Available: 
https://www.cihi.ca/en/indicators/ambulatory-care-sensitive- 
conditions [Accessed 15 Aug 2022].

 29 Health Quality Ontario. Hospitalizations- ambulatory- care- sensitive- 
conditions. Health Quality Ontario. Available: http://indicatorlibrary. 
hqontario.ca/Indicator/Detailed/Hospitalizations-ambulatory-care- 
sensitive-conditions/EN [Accessed 15 Aug 2022].

 30 NHS Digital. Professional guidance on the structure and content 
of ambulance records Leeds. NHS Digital; 2014. Available: www. 
england.nhs.uk/wp-content/uploads/2014/12/amblnce-rec-guid.pdf 
[Accessed 21 Sep 2023].

 31 Alberta Health Services. Admissions for ambulatory care sensitive 
conditions. 2011. Available: https://www.albertahealthservices.ca/ 
Publications/ahs-pub-pr-def-amb-care-sensitive-cond.pdf [Accessed 
25 Nov 2022].

 32 Rocha JVM, Santana R, Tello JE. Hospitalization for ambulatory 
care sensitive conditions: what conditions make inter- country 
comparisons possible Health Policy Open 2021;2:100030. 

 33 Freund T, Campbell SM, Geissler S, et al. Strategies for reducing 
potentially Avoidable hospitalizations for ambulatory care- sensitive 
conditions. Ann Fam Med 2013;11:363–70. 

http://dx.doi.org/10.1093/eurpub/ckz177
https://www.health.gov.on.ca/en/pro/programs/emergency_health/docs/ehs_acr_completion_man_v3_en.pdf
https://www.health.gov.on.ca/en/pro/programs/emergency_health/docs/ehs_acr_completion_man_v3_en.pdf
https://www.health.gov.on.ca/en/pro/programs/emergency_health/docs/ehs_acr_completion_man_v3_en.pdf
https://www.nhs.uk/nhsengland/keogh-review/documents/ambulance-records-guidance-dec-2014.pdf
https://www.nhs.uk/nhsengland/keogh-review/documents/ambulance-records-guidance-dec-2014.pdf
http://dx.doi.org/10.1186/1472-6963-13-336
http://dx.doi.org/10.1136/bmjopen-2020-037195
http://dx.doi.org/10.1177/13558196211059128
https://secure.cihi.ca/free_products/PHC_Experiences_AiB2012_E.pdf
https://secure.cihi.ca/free_products/PHC_Experiences_AiB2012_E.pdf
http://dx.doi.org/10.1136/bmjopen-2015-007726
https://www.england.nhs.uk/wp-content/uploads/2017/07/ARPReport_Final.pdf
https://www.england.nhs.uk/wp-content/uploads/2017/07/ARPReport_Final.pdf
http://dx.doi.org/10.1136/bmjopen-2019-033037
https://cupe.ca/under-pressure-statistical-report-paramedic-services-ontario
https://cupe.ca/under-pressure-statistical-report-paramedic-services-ontario
http://dx.doi.org/10.1136/bmjopen-2018-023727
http://dx.doi.org/10.3389/fpubh.2022.911675
http://dx.doi.org/10.1186/s13049-018-0528-8
http://dx.doi.org/10.1016/j.drugalcdep.2020.108381
http://dx.doi.org/10.1016/j.jemermed.2021.12.009
http://dx.doi.org/10.3310/hsdr06190
http://dx.doi.org/10.1177/070674370705200202
http://dx.doi.org/10.1016/j.mppsy.2008.11.001
http://dx.doi.org/10.3399/bjgp16X687949
http://dx.doi.org/10.1186/s12873-021-00431-5
http://dx.doi.org/10.1186/s13049-019-0611-9
http://dx.doi.org/10.1186/s13049-019-0611-9
https://www.gov.uk/government/organisations/nhs-institute-for-innovation-and-improvement
https://www.gov.uk/government/organisations/nhs-institute-for-innovation-and-improvement
https://www.health.gov.on.ca/en/pro/programs/emergency_health/edu/acr_codes.aspx#Problem
https://www.health.gov.on.ca/en/pro/programs/emergency_health/edu/acr_codes.aspx#Problem
https://www.health.gov.on.ca/en/pro/programs/emergency_health/edu/acr_codes.aspx#Problem
https://www.cihi.ca/en/indicators/ambulatory-care-sensitive-conditions
https://www.cihi.ca/en/indicators/ambulatory-care-sensitive-conditions
http://indicatorlibrary.hqontario.ca/Indicator/Detailed/Hospitalizations-ambulatory-care-sensitive-conditions/EN
http://indicatorlibrary.hqontario.ca/Indicator/Detailed/Hospitalizations-ambulatory-care-sensitive-conditions/EN
http://indicatorlibrary.hqontario.ca/Indicator/Detailed/Hospitalizations-ambulatory-care-sensitive-conditions/EN
www.england.nhs.uk/wp-content/uploads/2014/12/amblnce-rec-guid.pdf
www.england.nhs.uk/wp-content/uploads/2014/12/amblnce-rec-guid.pdf
https://www.albertahealthservices.ca/Publications/ahs-pub-pr-def-amb-care-sensitive-cond.pdf
https://www.albertahealthservices.ca/Publications/ahs-pub-pr-def-amb-care-sensitive-cond.pdf
http://dx.doi.org/10.1016/j.hpopen.2021.100030
http://dx.doi.org/10.1370/afm.1498

	Development of indicators for avoidable emergency medical service calls by mapping paramedic clinical impression codes to ambulatory care sensitive conditions and mental health conditions in the UK and Canada
	Abstract
	Introduction
	Methods
	Study design
	Setting and participants
	Patient and public involvement
	Data sources
	Data collection
	Phase 1
	Phase 2

	Analysis
	Phase 1
	Phase 2


	Results
	Phase 1: ACSCs
	Phase 2: clinical impression codes mapped to ACSCs and mental health

	Discussion
	Limitations

	Conclusion
	References


