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AbstrAct
Objectives As the US population ages and 
healthcare reimbursement shifts, identifying 
new patient-centred, cost-effective models 
to address acute medical needs will become 
increasingly important. This study examined 
whether community paramedics can evaluate 
and treat, under the direction of a credentialed 
physician, high acuity medical conditions in the 
home within an advanced illness management 
(AIM) practice.
Methods A prospective observational study of 
an urban/suburban community paramedicine 
(CP) programme, with responses initiated based 
on AIM-practice protocols and triaged prior to 
dispatch using the Advanced Medical Priority 
Dispatch System (AMPDS). Primary outcome 
was association between AMPDS acuity levels 
and emergency department (ED) transport rates. 
Secondary outcomes were ED presentations at 
24 and 48 hours post-visit, and patient/caregiver 
survey results.
results 1159 individuals received 2378 CP 
responses over 4 years. Average age was 
86 years; dementia, heart failure and asthma/
chronic obstructive pulmonary disease were 
prevalent. Using AMPDS, most common reasons 
for dispatch included ‘breathing problems’ 
(28.2%), ‘sick person’ (26.5%) and ‘falls’ 
(13.1%). High acuity responses were most 
prevalent. 17.9% of all responses and 21.0% of 
high acuity responses resulted in ED transport. 
Within 48 hours of the visit, only 5.7% of the 
high acuity responses not initially transported 
were transported to the ED. Patient/caregiver 
satisfaction rates were high.
conclusion Community paramedics, operating 
within an AIM programme, can evaluate and 
treat a range of conditions, including high acuity 
conditions, in the home that would typically 
result in ED transport in a conventional 911 
system. This model may provide an effective 
means for avoiding hospital-based care, allowing 
older adults to age in place.

IntrOductIOn
As the US population ages, developing 
patient-centred and cost-effective delivery 
models for treatment of acute unsched-
uled medical events will become increas-
ingly important. Current models of care 
often fail to provide older individuals 
meaningful clinical responses in a timely 
manner, leading to unwanted or unneeded 
hospital utilisation and the often-associ-
ated decline in cognitive and functional 
status.1–3 These dynamics explain part of 
the high cost of medical care in the USA 
and its concentration in the final 3 years 
of life.4

Physician extender models using para-
medics with additional training, a concept 
known as community paramedicine (CP) 
or mobile integrated healthcare, are 
currently used in a diverse array of settings 
throughout the USA. In rural communities, 
these paramedics are serving in a primary 
care role, while in other settings they are 
targeting specific populations with more 
acute care needs.5–10 The optimal role for 
paramedics as physician extenders has 
yet to be defined but the concept shows 
promise. Indeed, the Center for Medicare 
and Medicaid Services (CMS) recently 
announced plans to offer an alternative 
payment model that would allow Emer-
gency Medical Services (EMS), which 
operate under medical control, the flex-
ibility to treat patients in their homes or 
transport to an alternative destination 
other than the emergency department 
(ED).11 The potential for community 
paramedics to safely and effectively inter-
vene on acute clinical decompensations 
in a frail population of older adults as 
part of a multidisciplinary team has not 
been fully evaluated to date. The para-
medic operating model may fit the needs 
of an ageing population well: paramedics 
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Figure 1 Options for responding to change in clinical 
condition in the aim programme depending on clinical need. 
AIM, Advanced llness Management; PCP, Primary Care Provider 
(physician or nurse practitioner); RN, registered nurse; CP, 
community paramedicine; EMS, Emergency Medical Services; 
ED, emergency department

are available around-the-clock, are comfortable with 
high acuity medical conditions, carry medications and 
diagnostics, and are accustomed to working under the 
guidance of a physician in a team-based approach.

Using paramedics to evaluate and treat patients in the 
home setting could have wide-reaching implications 
for population health management, patient satisfac-
tion, patient safety and cost of care in many popula-
tions, including homebound older adults. The overall 
goal of this investigation was, therefore, to explore 
whether high acuity conditions that would typically 
result in transport to the ED in a conventional 911 
system can be effectively treated at home using a physi-
cian extender CP model within an advanced illness 
management (AIM) programme.

MethOds
study design and setting
This was a prospective observational study of outcomes 
from a CP programme operating in Queens, Nassau 
and Suffolk counties, New York. The programme 
operates within an integrated delivery system that 
includes an EMS agency which provides primary 911 
services and air and ground transport, as well as an 
AIM programme serving homebound individuals with 
multiple chronic medical conditions.

Our AIM programme consists of nine primary care 
providers (physicians and nurse practitioners), five 
social workers, five registered nurses and seven medical 
coordinators who annually provide home-based 
primary care to approximately 2000 homebound indi-
viduals. The programme serves the primary care needs 
of this population, in addition to meeting acute and 
unscheduled needs with same and next-day visits when 
indicated, and around-the-clock telephonic access to a 
call centre staffed by registered nurses who can esca-
late to the programme’s primary care providers when 
needed.

The organisation’s EMS agency includes approx-
imately 600 emergency responders (emergency 
medical technicians and paramedics). A subset of 
these front-line staff are community paramedics: crit-
ical care paramedics who have received additional 
instruction in geriatrics, home-based primary care 
and palliative care. These paramedics are trained to 
provide urgent and emergent care for those enrolled 
in the AIM programme, but are not solely dedicated 
to this programme and may be dispatched for multiple 
call types outside of the CP programme during any 
given time period. Community paramedics carry an 
on-board formulary of medications (intravenous, 
oral, nebulised) as well as diagnostics (12-lead EKGs, 
capnography, blood glucose monitoring).

CP responses are initiated based on clinical proto-
cols and at the discretion of AIM clinicians. When 
an AIM enrollee calls the programme with a change 
in condition, one of four options exist depending on 
clinical need: telephonic advice from an AIM nurse or 

provider, schedule a visit with an AIM clinician, CP 
response or EMS response for expected ED trans-
port (figure 1). Following the decision to dispatch 
CP, an AIM clinician contacts our system’s emergency 
medical dispatchers (EMDs) who route the closest 
team to the patient home. Calls are triaged using the 
Advanced Medical Priority Dispatch System (AMPDS, 
V.13.1.171; Priority Dispatch Corporation, Salt 
Lake City, Utah, USA) within our EMS agency prior 
to dispatch. AMPDS provides a system to dispatch 
appropriate EMS resources to medical emergencies 
(basic life support vs advanced cardiac life support, no 
lights and sirens vs lights and sirens). The system is 
used internationally and includes 32 numbered ‘cards’ 
allowing each call to be categorised into a discrete clin-
ical complaint. Systematic questioning generates a call 
acuity level, from low acuity (OMEGA and ALPHA) 
to moderate (BRAVO) to high (CHARLIE and DELTA) 
and cardiac or respiratory arrest (ECHO). In this 
system, higher acuity complaints result in higher level 
emergency responses (ie, faster response times with 
more extensive capabilities).

Evaluation and treatment of each CP response is 
overseen by AIM physicians (internists, family medi-
cine practitioners, geriatricians and palliative care–
trained physicians) who are credentialed to provide 
New York State Online Medical Control (OLMC). 
Video conferencing between paramedic and OLMC 
is used when available. Details of community para-
medic training and operations have been previously 
published.6

selection of participants
All individuals enrolled in the AIM programme were 
eligible to receive care through the CP programme. 
Enrolment criteria for the AIM programme include 
being home-bound with two or more chronic condi-
tions. Most enrollees are over age 65 years (average 
enrollee age during the study period was 84 years), 
have acute care use (hospital and ED use) in the year 
prior to enrolment and have multiple activities of 
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daily living dependencies. Community paramedics 
were dispatched at the discretion of the AIM provider 
for situations in which in-home evaluation and treat-
ment was both desired based on patient goals of care, 
and deemed appropriate considering diagnostic and 
formulary capabilities of the community paramedics. 
This research was approved by our institution’s Insti-
tutional Review Board.

Interventions
Interventions included community paramedic 
responses as well as confidential patient/caregiver 
surveys. Community paramedic responses included 
telephonic triage in which the AMPDS code was 
generated, evaluation by the community paramedic 
in the home, and video or telephonic conference with 
the OLMC physician with discussion of ED trans-
port or attempted in home interventions as indicated. 
If the decision was made not to transport to the ED 
following in-home evaluation and/or treatment, 
follow-up was provided telephonically by registered 
nurses within 6 hours of the response. Follow-up care 
was also provided telephonically or in person by AIM 
programme staff as needed.

Measurements
We collected data on the AMPDS codes generated 
through systematic questioning by EMDs at the time of 
CP deployment, including ‘card’ (clinical complaint), 
and acuity level for each response. Acuity levels include 
(from low to high) OMEGA (nurse advice), ALPHA, 
BRAVO, CHARLIE, DELTA and ECHO (cardiopul-
monary arrest). These data were extracted from the 
ProQA Paramount for Medical system (V.5.1.1.28; 
Priority Dispatch Corporation). On scene, community 
paramedics further documented clinical data as well 
as interventions performed during the response. These 
data were collected through HealthEMS (Sansio, 
Redmond, Washington, USA). We tracked the rates of 
patient transport to the ED within 24 and 48 hours of 
a CP response using data from our institutional health 
information exchange, the Regional Health Informa-
tion Organization and internal data maintained by the 
AIM programme.

There were a number of responses for AMPDS ‘sick 
person’ and ‘unknown problem’ cards which required 
further investigation to understand the reason for the 
CP response. To this end, data extraction for exam-
ination and classification of all ‘sick person’ (n=630) 
and ‘unknown problem’ (n=10) responses was done 
using HealthEMS. When adequate documentation 
could not be located in HealthEMS (n=132), data 
were extracted from physician notes in the AIM elec-
tronic health record (EHR; Allscripts TouchWorks 
EHR V.15.1, Chicago, Illinois, USA). There were 12 
‘sick person’ and ‘unknown problem’ records in which 
no clarifying documentation was found in HealthEMS 
or in the EHR.

Patient/caregiver satisfaction survey data regarding 
the CP response were obtained via paper mail surveys. 
Surveys were mailed within 1 week of the commu-
nity paramedic visit; surveys were not mailed if the 
patient expired prior to the mailing. Survey ques-
tions included operational issues (timeliness of call 
answering, paramedic arrival), quality and satisfaction 
(quality of services provided, trust for the paramedic 
evaluation), and outcomes (respect for goals of care, 
likelihood to use in a future emergency and decrease in 
caregiver burden/stress). Patient/caregiver respondents 
were asked to reply using a 5-option Likert scale. Addi-
tionally, the survey assessed what the patient/caregiver 
would have done had the CP programme not been 
available (dialled 911, gone to the emergency room, 
waited to see if the patient got better, other).

Baseline clinical and demographic data were 
extracted from the AIM EHR.

Outcomes
The primary outcome of this study was relationship 
between AMPDS acuity levels and rate of transport 
to an ED, with secondary outcomes including presen-
tation to the ED within 24 and 48 hours of a CP 
response, and patient/caregiver satisfaction. Descrip-
tive data, including reason for dispatch, response time, 
medications given and procedures performed, are also 
reported.

Analysis
Data were extracted from ProQA, HealthEMS and 
Allscripts and were stored in REDCap. Responses 
were analysed by acuity level as well as by card/chief 
complaint in REDCap. Patient/caregiver satisfaction 
survey results were transcribed into and tabulated 
in REDCap. Analysis of categorical variables was 
performed using χ2 tests in R (V.3.4.1).

results
characteristics of study subjects
During the 4-year study period, 1 January 2014 to 
31 December 2017, a total of 3137 unique patients 
were enrolled in the AIM programme. In total, 1159 
individuals received 2378 CP responses over the 
study period. For those individuals who received a 
CP response, average patient age was 86 years, 65% 
were women, 66% had primary Medicare insurance 
and 93% had completed advanced directives (69% had 
a Do Not Resuscitate order and 39% had a Do Not 
Hospitalise order). The population had high rates of 
dementia (50%), pressure and chronic ulcers (42%), 
heart failure (35%), asthma or chronic obstructive 
pulmonary disease (28%), diabetes (27%) and cancer 
(10%). Most individuals were dependent on assistance 
with five to six activities of daily living (ADLs) (72%) 
(table 1). ADLs include walking, transferring, bathing, 
eating, toileting and dressing.12
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Table 1 Patient characteristics of those receiving community 
paramedicine responses over the 4-year study period, n=1159

Patient characteristics Number (%) 

Sex 
  Male 400 (35) 
  Female 759 (65) 
Age
 
  <70 103 (9) 
  70–79 143 (12) 
  80–89 416 (36) 
  >90 497 (43) 
No of activity of daily living dependencies 
  0 90 (8) 
  1–2 91 (8) 
  3–4 116 (10) 
  5–6 829 (72) 
Advance care planning 
  Advance care planning 1076 (93) 
  Do Not Resuscitate order 798 (69) 
  Do Not Hospitalise order 457 (39) 
Insurance status 
  Medicaid primary 29 (3) 
  Medicare primary 768 (66) 
  Private 356 (31) 
Chronic conditions 
  Hypertension 819 (71) 
  Alzheimer's disease and related disorders or 

dementia
580 (50) 

  Pressure and chronic ulcers 488 (42) 
  Hyperlipidaemia 501 (43) 
  Depression 415 (36) 
  Heart failure 405 (35) 
  Asthma/chronic obstructive pulmonary disease 

and bronchiectasis
327 (28) 

  Rheumatoid arthritis/osteoarthritis 397 (34) 
  Atrial fibrillation 344 (30) 
  Diabetes 309 (27) 
  Chronic kidney disease 297 (26) 
  Stroke/transient ischaemic attack 178 (15) 
  Cancer 119 (10) 
  Osteoporosis 102 (9) 

Main results
Average paramedic response time was 24.7 min, and 
average time on scene was 73.4 min. High acuity 
response levels (CHARLIE and DELTA level) were 
most common: 40.1% and 25.5%, respectively. Other 
acuities were as follows: ALPHA (22.2%), BRAVO 
(7.5%), OMEGA (3.8%) and ECHO (0.8%) (figure 2). 
Responses were most commonly dispatched for 
‘breathing problems’ (28.2%), followed by ‘sick person’ 
(26.5%) and ‘falls’ (13.1%). High acuity responses 
(CHARLIE and DELTA level) were most commonly 
dispatched for ‘breathing problems’ (42.7%), ‘sick 
person’ (20.3%), ‘unconscious/fainting’ (12.7%) and 

‘chest pain’ (9.4%). A subset of CP responses were also 
dispatched for the purpose of death pronouncement 
(3.9%). Of note, given the small sample size of ECHO 
responses, mostly resulting in death pronouncements, 
ECHO responses were not included in the high acuity 
response calculations.

On analysis of the ‘sick person’ and ‘unknown 
problem’ visits (n=640), 19.9% were further catego-
rised as malaise/generalised weakness, 18.5% altered 
mental status, 8.5% dehydration, 6.9% breathing 
problem, 6.4% nausea/vomiting, 4.7% pain (non-chest 
pain) and 4.7% fever. Other complaints included dizzi-
ness, blood pressure problems, lift assist and syncope/
fainting. There were 23 responses (3.6%) that could 
not be further classified.

Overall, 17.9% of community paramedic responses 
resulted in transport to the ED, with transport rates 
varying by response level: OMEGA (1.1%), ALPHA 
(11.5%), BRAVO (20.7%), CHARLIE (19.8%), 
DELTA (21.7%) and ECHO (0.0%) (figure 2). Trans-
port rate for those with completed advance directives 
was not statistically different from those without 
completed advance directives. Overall, excluding 
responses for death pronouncements, 89.6% of 
those who were transported and 91.4% of those who 
were not transported had completed advance direc-
tives (p=0.21).

Of those individuals who were not transported or 
pronounced at the time of the CP response (n=1820), 
126 (6.9%) were subsequently transported to an ED: 
90 (4.9%) were transported within 24 hours, and 36 
(2.0%) were transported between 24 and 48 hours 
after the initial response. Of these subsequent trans-
ports, 28.6% were for ‘breathing problems’ and 36.5% 
were for ‘sick person’ responses (figure 2).

Overall, one or more treatments were administered 
in 27.6% of CP responses (n=657). Normal saline 
was the most common medication given (n=372), and 
was most commonly administered for ‘sick person’ 
(n=186), ‘breathing problems’ (n=74) and ‘uncon-
scious/fainting’ (n=61). Responses for ‘breathing 
problems’ (n=465) were most likely to have had 
medications administered including the following: 
oxygen (n=282); albuterol (n=202); furosemide 
(n=79); methylprednisolone (n=59); morphine 
(n=54). Aspirin was given most commonly for ‘chest 
pain’ responses and dextrose for ‘diabetic emergency’ 
responses.

Patient/caregiver survey results are summarised in 
figure 3. A total of 1085 surveys were sent by mail 
to patients’ homes who had received a CP response 
and 663 responses were received (response rate of 
61.1%). Overall, respondents reported high levels of 
satisfaction with the programme. Moreover, 87.0% 
strongly agreed and 11.0% agreed that goals of care 
were accounted for in the CP treatment plan, and 89% 
strongly agreed and 11.0% agreed that they would use 
community paramedics in a future medical emergency. 
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Figure 2 Breakdown of community paramedicine responses and outcomes by AMPDS codes.

Figure 3 Patient/caregiver satisfaction survey results, n=633.

When asked what the individual would have done if 
community paramedics had not been available, 65.0% 
stated they would have called 911, 24.8% stated they 
would have gone to the ED, 10.0% stated they would 
have waited at home to see if the condition improved 

and 0.2% stated they would have done something else, 
with answers including calling the local fire depart-
ment or calling their physician.

dIscussIOn
Our study demonstrates that, within the context of an 
AIM programme, a CP programme can provide a safe 
and effective option for responding to and treating frail 
older adults in their home, avoiding transport to the 
ED and likely hospitalisation. Moreover, the results of 
CP care in the home for an acute change in condition 
are associated with high levels of patient and family 
satisfaction and low levels of subsequent ED transport.

Our study is the first to link EMS triage codes 
(AMPDS) with CP transport rates within an AIM 
programme. These EMS triage codes are used in over 
70% of major cities in the USA for the purpose of 
dispatching appropriate emergency response resources 
based on call acuity. In our study, the overall ED trans-
port rates in our programme were 17.9%, and even 
among the high acuity responses (CHARLIE and 
DELTA), only 21.0% required transport to the ED at 
the time of the CP response. Transport of high acuity 
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responses to the ED at 24 and 48 hours post-CP visit 
was also infrequent. Importantly, in post-CP visit 
surveys, in nearly 90% of cases patients and caregivers 
reported that they would have either called 911 or 
gone directly to the emergency room had CP not been 
available.

It is important to note that, in the absence of a CP 
programme, the majority of chronically ill older adults 
with acute changes in condition are addressed by the 
911 EMS system. Older adults account for a large 
proportion of EMS responses, use EMS at a dispro-
portionately higher rate than younger adults and 
are at a high risk of using EMS for repeat transports 
within 30 days, with breathing problems and falls 
being statistically significant contributors to repeat 
EMS transports.13 14 In contrast to our programme’s 
results, published literature has shown that ED trans-
port rates in a traditional EMS system are generally 
91%–98%.15–17 One study using the AMPDS triage 
system showed a substantially higher rate of non-trans-
port (25%), though codes with high non-transport 
rates were not seen in our study (ie, traffic accidents, 
sexual assault).18 The reason for these high rates of 
transport is in part due to the fact that the 911 EMS 
system is regulated by the Department of Transpor-
tation and personnel working in this system have no 
option other than to transport patients to the ED. In 
fact, there is no reimbursement for an EMS response 
that does not result in ED transport, even if the patient 
and family refuse.5

Once in the ED, due to medical complexity, frailty 
and uncertain availability of ambulatory follow-up, 
older adults experiencing a change in condition are 
highly likely to be admitted.19–23 Moreover, both 
medical and legal concerns on the part of ED providers 
and current CMS financial incentives favour hospital 
admission even for patients at the end of life despite 
the considerable literature supporting the potential for 
iatrogenic injury and high cost of hospital utilisation 
and post-acute care at the end of life.24 25 Indeed, in 
addition to associated decline in cognitive and func-
tional status, hospitalisation of frail chronically ill 
individuals significantly increases the probability of 
post-hospital nursing home care placement.26–28

Our results add to the body of literature supporting 
the ability of paramedics with medical backup to 
provide urgent and emergent care in the home for 
those who are homebound, frail and advanced age. CP 
programmes are growing in popularity among home-
based primary care programmes and literature is begin-
ning to emerge to support benefits of non-traditional 
roles for EMS among older frail populations. Recent 
published data include small studies of CP being used 
to support complex and older patients in the home, 
and demonstrate patient acceptance of the model.29–31 
One randomised controlled trial of a paramedic-led, 
community-based health promotion programme for 
vulnerable adults in a public housing community in 

Canada showed decreased 911 calls and ambulance 
transports, as well as improved quality of life for those 
in the intervention group.32 33 Lastly, a recent review 
of eight CP studies in the USA showed promise for 
decreased ED and hospital utilisation, but commented 
on lack of quantification of impact on cost of care 
across studies.34

Propagation of the CP model is currently limited 
by several factors. First, as noted above, in-home care 
provided by paramedics and other EMS responders 
that does not culminate in hospital transport is not 
traditionally reimbursed, which has implications for 
policy-makers. Second, local and state regulations on 
EMS services vary by state and county and may limit 
programme growth. Additionally, regulatory hetero-
geneity makes standardisation of best practices in this 
space difficult.35 Third, AIM programmes may not 
have relationships with EMS agencies, making incen-
tives for partnerships misaligned in current fee-for-ser-
vice reimbursement models.

Strengths of this study include the comprehensive 
nature of the data set, with detailed EMS data (AMPDS 
codes, response times, medications given) combined 
with physician practice data (visit outcomes and post-
visit transport rates), and patient satisfaction surveys 
(CP visit satisfaction as well as reports on what would 
have been done without the programme), as well as 
having a sizeable sample size over the 4-year study 
period. Study limitations include observational design 
with no control group. The patient population, while 
representative of those with advanced illness, limits 
the generalisability of the findings to broader geriatrics 
populations. Additionally, rates of advance care plan-
ning in the study population were high, may not be 
generalisable to non-AIM populations, and generally 
aligned around in-home evaluation and treatment.

In addition to elucidating optimal role in the commu-
nity, future research in the field of CP will need to 
quantify cost-savings in the model of care. Medicare’s 
Independence at Home demonstration has shown total 
cost of care savings of 17% for the nine of 17 home-
based primary care programmes that surpassed the 5% 
mandatory savings threshold, mainly by reducing ED 
and hospital utilisation. Some of these programmes 
included CP, though the cost savings directly attrib-
utable to CP have not been quantified.36 Attributing 
cost savings to specific programmatic components 
and determining programmatic best practices will be 
important, as home-based primary care programmes 
even without CP can provide a reduction in ED visit 
and hospitalisation rates.37 38

In conclusion, our study demonstrates that commu-
nity paramedics, operating within a multidisciplinary 
AIM programme and with direct access to medical 
control, can treat high acuity conditions that would 
otherwise result in transport to the ED in a conven-
tional 911 system. Our results support this model as an 
effective and safe method for allowing older adults to 
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age in place. Further studies should examine the finan-
cial implications and cost-effectiveness of this model, 
with the goal of informing alignment of incentives and 
reimbursement with high-quality care when and where 
patients need and want it: on-demand, 24/7, in the 
home. We predict that CP will likely prove an invalu-
able tool in driving patient and family satisfaction, 
while reducing total cost of care across populations.
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