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ABSTRACT
Objectives To evaluate the cost- effectiveness of the 
Community Paramedicine at Clinic (CP@clinic) programme 
compared with usual care in seniors residing in subsidised 
housing.
Design A cost–utility analysis was conducted within 
a large pragmatic cluster randomised controlled trial 
(RCT). Subsidised housing buildings were matched 
by sociodemographics and location (rural/urban), and 
allocated to intervention (CP@clinic for 1 year) or control 
(usual care) via computer- assisted paired randomisation.
Setting Thirty- two subsidised seniors’ housing buildings 
in Ontario.
Participants Building residents 55 years and older.
Intervention CP@clinic is a weekly community 
paramedic- led, chronic disease prevention and health 
promotion programme in the building common areas. CP@
clinic is free to residents and includes risk assessments, 
referrals to resources, and reports back to family 
physicians.
Outcome measures Quality- adjusted life years (QALYs) 
gained, measured with EQ- 5D- 3L. QALYs were estimated 
using area- under- the curve over the 1- year intervention, 
controlling for preintervention utility scores and building 
pairings. Programme cost data were collected before 
and during implementation. Costs associated with 
emergency medical services (EMS) use were estimated. 
An incremental cost effectiveness ratio (ICER) based on 
incremental costs and health outcomes between groups 
was calculated. Probabilistic sensitivity analysis using 
bootstrapping was performed.
Results The RCT included 1461 residents; 146 and 125 
seniors completed the EQ- 5D- 3L in intervention and control 
buildings, respectively. There was a significant adjusted 
mean QALY gain of 0.03 (95% CI 0.01 to 0.05) for the 
intervention group. Total programme cost for implementing 
in five communities was $C128 462 and the reduction in 
EMS calls avoided an estimated $C256 583. The ICER was 
$C2933/QALY (bootstrapped mean ICER with Fieller’s 95% CI 
was $4850 ($2246 to $12 396)) but could be even more 
cost effective after accounting for the EMS call reduction.

Conclusion The CP@clinic ICER was well below the 
commonly used Canadian cost–utility threshold of 
$C50 000. CP@clinic scale- up across subsidised housing 
is feasible and could result in better health- related quality- 
of- life and reduced EMS use in low- income seniors.
Trial registration number  Clinicaltrials. gov, 
NCT02152891.

INTRODUCTION
Community paramedicine (CP) is an 
emerging field that is actively expanding 
across Canada. Community paramedics 
are deployed in non- traditional, non- acute 
response settings, which can involve health 
promotion and disease prevention activi-
ties.1 This new paramedicine role has already 
demonstrated having a positive impact on the 
quality of life and health of vulnerable popu-
lations,2 3 while also reducing utilisation of 
emergency medical services (EMS).2 3 In addi-
tion, there are potential benefits to the health 
and well- being of paramedics who take on CP 

Strengths and limitations of this study

 ► The study is an economic evaluation of a community 
paramedicine (CP) programme.

 ► CP programmes are infrequently evaluated from a 
health economic perspective.

 ► This study adopts the perspective of the paramedic 
service that might implement such a programme.

 ► This evaluation did not include long- term implica-
tions of the programme and therefore may have un-
derestimated its economic value.

 ► A uniform cost was applied for emergency medical 
service use despite potential differences due to ser-
vice or type of call, therefore slight variations in cost 
remain unaccounted.
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roles.4–6 Though CP models are emerging widely, evalua-
tion of these programmes and activities is rare and those 
that do exist lack rigour.1 Evaluation of CP programmes 
should include economic evaluations in order to drive 
and inform policy change in health authorities. Where 
these economic evaluations can take account of staffing 
models, such as modified or non- modified/regular staff, 
it is even more applicable to healthcare planning.

Though some CP programmes from differing contexts 
have been evaluated for cost- effectiveness, a recent review 
for Alberta Health Services concluded that the cost- 
effectiveness of the CP trials included in their study was 
not readily generalisable to other settings due to differ-
ences in programme models.7 The programmes that had 
a cost- effectiveness evaluation constituted one involving 
an on- site nurse practitioner–paramedic collaboration 
and off- site family physician for patients over 40 years of 
age with chronic disease, and another with a paramedic 
practitioner for patients over 60 years of age. A recent 
study conducted in Renfrew County, Ontario, performed 
an economic evaluation of a home visit programme 
model (ageing at home) and was able to demonstrate an 
incremental cost per quality- adjusted life year (QALY).8 
However, no studies have evaluated the cost- effectiveness 
of a wellness or clinic style community model of CP.

The CP at Clinic (CP@clinic) programme has been 
evaluated in the format of a rigorous randomised 
controlled trial (RCT), in which the sensitivity analysis 
found CP@clinic to have positive effects on the reduction 
of EMS calls from implementation sites, with a reduction 
of −0.88 calls/month/100 apartment units in Hamilton, 
and a reduction of −0.90 calls/month/100 apartment 
units in five communities.2 3 We sought to evaluate the 
cost- effectiveness of the CP@clinic programme compared 
with usual care for low- income seniors living in subsidised 
(social) housing using a cost–utility analysis. The perspec-
tive of the paramedic service was chosen since it is the 
implementer of such community programmes, and can 
receive funding from multiple sources, both ministry 
and public payer, depending on its geographic location. 
Therefore, the paramedic service perspective is the most 
transferable, and they would require this type of informa-
tion to determine future implementation.

METHODS
Design and setting
This cost–utility analysis (with multiple sensitivity analyses) 
was conducted from the perspective of paramedic services 
within the context of a large pragmatic cluster RCT in 
2015/2016 for which the protocol9 and results3 have 
been published elsewhere. The 1- year RCT evaluated the 
CP@clinic programme in subsidised housing for seniors 
(aged 55 and older) in five communities across Ontario, 
Canada. The cost–utility analysis was conducted along-
side the trial, using quality- of- life measures that could be 
translated into comparable outcomes. Twenty- six subsi-
dised seniors’ buildings, matched by sociodemographics 

and location (rural and urban, Ontario), were allocated 
to intervention (CP@clinic for 1 year) or control (usual 
care) via computer- assisted paired randomisation. 
Housing organisations provided building level informa-
tion which was used in the matching process: proportion 
of ‘older aged’ residents, number of units in the building, 
number of 911 calls per month per 100 units (baseline) 
and presence of building- level wellness programming. 
Inclusion criteria were that each building required more 
than 60% of residents aged 55 years and older, more than 
50 residential units, a unique postal code, and had at least 
one building of similar size and demographic to form a 
matched pair. There were no exclusion criteria.

Patient and public involvement
The broader RCT, through which these data were 
collected, was first piloted in a single location where 
building residents (participants) and paramedics had 
multiple opportunities to shape the future RCT study 
design and implementation, through comments on the 
programme. Paramedics provided expert advice on the 
intervention locations (buildings), timing and session 
length in social housing. They also advised on their 
opinion regarding the best method for providing imme-
diate reports to the participants (eg, printing on- site 
was not feasible) and sending reports to family doctors. 
In addition, paramedics informed some of the process 
metrics collected and disseminated in the study’s regular 
stakeholder reports. Pilot study participants provided 
input on the best location within the housing building 
for the sessions, session timing, paramedic consistency 
(ie, having the same paramedic each week) and partic-
ipant resources (eg, participant card for tracking their 
goals and measurements). Results were not disseminated 
to patients, other than each individuals’ assessment 
summary which was provided to them after each session.

Intervention
Standardised weekly CP@clinic sessions were delivered 
at buildings by community paramedics. A full descrip-
tion of the CP@clinic programme is available elsewhere.2 
Risk assessment, disease prevention and health promo-
tion sessions were led by community paramedics, using 
validated tools focusing on cardiovascular, diabetes and 
fall risk. Sessions were open to all building residents and 
one- on- one and drop- in, taking place in common areas of 
intervention buildings. After informed consent was taken, 
paramedics entered data directly into the CP@clinic data-
base, which generated decision support advice. Attendees 
were counselled on specific lifestyle changes and acces-
sible community resources or relevance Attendees were 
given a session card outlining their modifiable risk factors 
and resources that had been discussed. Session summa-
ries were faxed to family physicians, with patient consent. 
Control buildings received usual care, or services that 
residents may access by visiting their family physician and 
ongoing services in their building by local community 
agencies.
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Data collection
All costs presented are in Canadian dollars for the 2016 
year and represent the costs to the paramedic service 
implementing CP@clinic (programme and staffing costs).

Quality of life
Data were collected on quality- of- life from intervention 
and control building residents before (between October 
2014 and December 2015) and after the programme 
(between December 2015 and December 2016). The data 
collection timing reflected the staggered nature of the 
RCT starts dates in each site, though at least 12 months was 
allowed between the before and after surveying. We used 
the EuroQol Quality of Life Measurement Tool, EQ- 5D 
3L, by permission.10 Participants, who were building resi-
dents 55 years and older, were invited to complete the 
survey through invitation posters that were displayed 
throughout the building, and flyers that were handed out 
to residents, describing the day and time that the research 
team would be present to administer the questionnaires. 
After obtaining informed written consent, data collection 
was performed by trained research assistants, on paper, 
due to low educational levels and poor health literacy of 
participants.11 The research assistant read each question 
to the participant, including the answer categories and 
prompts, and noted the participant’s responses. A consec-
utive sampling method was used, due to the difficulty of 
surveying in this vulnerable population.11 On comple-
tion, the participants were provided with a local grocery 
gift card worth $10.

Programme costs
In all communities that took part in the CP@clinic RCT it 
was found that the local housing authority routinely did 
not charge for space when other publicly funded or non- 
profit organisations were providing health and wellness 
programming to residents. It is not within the mandate of 
regional or municipal housing organisations to provide 
health- related services,12 but they recognise the value of 
these types of programmes for residents, so they welcomed 
CP@clinic using the space in- kind. Direct programme 
costs of running CP@clinic included the vehicle to trans-
port the community paramedics between their base and 
each of the intervention buildings, technology- related 
costs (software, information technology support, data-
base administration and YubiKey) and session equipment 
(laptop, weighing scale, tape measure, blood glucose 
measurement items, WatchBP Office blood pressure 
monitoring device and a carry bag).

Staffing costs
Paramedic services are responsible for all of these costs. 
These included salaries, materials for session implemen-
tation and technology- related costs. Where possible, costs 
were obtained from the source from which the service, 
object or goods were obtained. Detailed records were 
kept of all materials required for the implementation 
of the programme. These records were validated with 

community paramedic supervisors. Staffing hours and 
salary levels were also verified with paramedic services. 
Paramedic salary hourly costs were obtained from para-
medic services implementing CP@clinic and where 
unknown, the highest salary from other services was used. 
The combined hourly cost of supervision and administra-
tion within the paramedic service to oversee the commu-
nity paramedics was estimated at 200% of paramedic 
hourly salary with benefits based on information provided 
by the services. Paramedic vehicle and vehicle- related 
costs (ie, mileage to cover maintenance and fuel) were 
also obtained from the paramedic services directly. Since 
the paramedic services implementing CP@clinic had 
different paramedic salary rates, staffing models (dedi-
cated community paramedics vs paramedics on modified 
duty), and vehicle- related costs, the total actual costs for 
all five RCT sites together were used to evaluate cost- 
effectiveness. Also, in order to inform paramedic services 
considering implementing CP@clinic in the future, the 
costs for each staffing model observed during the RCT 
have been presented as a sensitivity analysis with three 
potential staffing models later. Note that staff placed on 
modified duties are those who are unable to do regular 
paramedic duties because of temporary physical/mental 
health conditions.
1. Model 1 (minimum): two paramedics staffing CP@

clinic, both on ‘modified’ duties, therefore not re-
quiring additional salary costing; 1 hour per week of 
administrative time; and other staffing (eg, database 
management) provided in- kind or funded by external 
sources.

2. Model 2 (moderate): two paramedics staffing CP@
clinic, but one paid as a community paramedic, and 
one on modified duties; 1.5 hours per week of admin-
istrative time, and the cost of other staffing split 50/50 
between the paramedic service and external/in- kind 
funding.

3. Model 3 (maximum): two paramedics staffing CP@
clinic, both paid as community paramedics; 2 hours 
per week of administrative time, and the full cost of 
other staffing being paid for by the paramedic service.

Since the paramedic service perspective has been 
taken, the healthcare costs examined in this paper do 
not go beyond the EMS call (eg, hospital admissions, 
duration of stay, specialist visits). Data on the number of 
EMS calls avoided were taken from the RCT results (see 
table 1), which found that the intervention buildings 
had 10.8 fewer calls per 100 apartment units postinter-
vention, compared with control buildings. The costs (in 
Canadian dollars) estimated for potential EMS call offset 
were obtained from Canadian literature in 2017 where we 
found $499/call to be a minimum cost, $1626/call to be a 
moderate cost and $2254/call to be the maximum cost.13 
Inflation according to the Consumer Price Index for 
Healthcare,14 was not required since the 1- year interven-
tion was in 2015/2016. The base case cost–utility analysis 
was conducted without any cost offset from the avoided 
EMS calls and then a sensitivity analysis was conducted 
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using a range of potential cost offsets depending on the 
value assigned to the average EMS call.

Outcomes
The main outcome was QALY gained (change from base-
line) in the intervention buildings compared with the 
control buildings, over the 1- year intervention period. 
This was used because of the difference in the utili-
ties of participants at baseline.15 The cost- effectiveness 
outcomes were analysed and presented as incremental 
cost- effectiveness ratios (ICERs) of the intervention (CP@
clinic) versus control (usual care). Cost- effectiveness, in 
the form of a cost–utility analysis, was evaluated based 
on the cost of implementing and maintaining the CP 
programme and QALYs as the measure of effectiveness; 
sensitivity analyses also included EMS calls avoided in the 
ICER calculation. ICERs were presented where appro-
priate (when the intervention was not dominant/domi-
nated). The time horizon of the analysis was 12 months, 
therefore discounting techniques were not used.

Analysis
The QALYs were estimated by assuming linear change 
and calculating area- under- the- curve, for the 1- year 
programme period (utility scores at baseline and 1- year 
postintervention were summed and then divided by two). 
The raw EQ- 5D- 3L survey responses were treated as five- 
digit vectors (eg, 13 415) and transformed into index 
scores using the previously validated Canadian EQ- 5D- 3L 
value sets.16 QALYs were regression adjusted for prein-
tervention utility scores and building pairing. Missing 
QALYs were calculated using multiple imputation tech-
niques (iterative Markov chain Monte Carlo method). 
Age, education, presence of chronic diseases (hyperten-
sion, heart disease, diabetes, high cholesterol, previous 
stroke), gender, living arrangement (living alone, marital 
status), baseline EQ5D measures (by individual domains) 
and baseline utility were used to impute for the missing 
utility values.

Cost of the programme per resident was calculated 
by dividing the total programme cost (summation of all 
programme expenses) divided by the number of units in 
the intervention buildings. This provided a conservative 
estimate of the cost per resident since over 90% of units 

only had one resident3; as the number of residents per 
unit increases, the cost per resident decreases, therefore 
assuming one resident per unit is the most conservative 
approach to estimating the cost per resident with fluctu-
ating building resident numbers. The incremental cost 
per QALY was the ratio of the difference in cost of the CP@
clinic per building resident compared with the control 
group ($0 was assumed because there was no programme 
added) divided by the difference in mean QALY gained 
in the intervention group compared with the control 
group. In addition, we conducted Bootstrap probabilistic 
sensitivity analysis (PSA) using 1000 bootstrap samples of 
the complete case dataset of QALYs (controlling for base-
line utility scores and pairing using regression) to deter-
mine the uncertainty around the ICER. We created a 
cost- effectiveness acceptability (CEA) curve based on the 
PSA analysis to show the probability of the programme 
being cost- effective based on the willingness to pay. Also, 
potential net programme costs were calculated based on 
the range of costs that could be assigned to each EMS call 
avoided.

We used the ICER threshold of $C50 000 per QALY, 
which has been suggested as a conservative lower 
boundary for a willingness to pay threshold.17

The programme cost per EMS call avoided was the ratio 
of total programme cost over the total number of EMS 
calls avoided. Finally, the potential net cost for a future 
site wanting to implement the CP@clinic programme in 
two buildings and in four buildings was calculated for 
each of the three different staff costing scenarios and 
each of the three cost- offset scenarios.

RESULTS
Main trial results
As published previously, the CP@clinic RCT demon-
strated significantly reduced EMS calls after 1 year of 
implementation when adjusted for the study design (ie, 
building pairing) and baseline calls in the sensitivity 
analysis.3 Comparing intervention and control buildings, 
there was an adjusted mean monthly difference of −0.90 
calls per 100 apartment units per month (95% CI −1.54 to 
−0.26), which translates to an estimated 10.8 fewer EMS 

Table 1 Difference in EMS call rates for intervention and control buildings (main trial results)

Intervention 
buildings mean (SD)

Control buildings 
mean (SD)

Mean difference 
(95% CI)

Baseline: unadjusted monthly EMS calls per 100 units 4.13 (2.79) 4.60 (2.80) −0.47 (−1.12 to 0.18)

After 1 year: unadjusted monthly EMS calls per 100 units 3.67 (2.75) 4.79 (2.93) −1.12 (−1.78 to 0.46)

Unadjusted: monthly mean difference −0.47 (3.83) 0.19 (3.57) −0.65 (−1.51 to 0.20)

Adjusted:* monthly mean difference – – −0.90 (−1.54 to −0.26)†

Expected annual decrease in 911 calls: 10.8 calls/100 apartment units/year.
n=26 buildings (13 pairs of intervention and control buildings).
*Adjusted for building pairing and preintervention baseline.
†p<0.006.
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calls per 100 apartment units per year (see table 1). Since 
the intervention buildings had 1461 units, it can be esti-
mated that 157.8 EMS calls were avoided during the inter-
vention period.

In addition, the CP@clinic intervention had a positive 
effect on resident health- related quality of life in the inter-
vention buildings, compared with the control buildings 
(see table 2); this is a building- level result that includes 
individuals from the intervention buildings, regardless 
of whether or not they opted to attend the programme 
sessions. A total of 358 residents from intervention build-
ings and 320 residents from control buildings partici-
pated in the survey prior to the start of the intervention 
(preintervention). At 1- year postintervention, 196 resi-
dents from the intervention buildings and 125 residents 
from the control buildings completed the survey again 
due to some having moved, died or being lost to follow- up 
(see figure 1). Resident demographics per site are shown 
in online supplemental table 1. Multiple imputation was 

used to account for the missing data in the sensitivity 
analysis.

At the end of the 1- year intervention, when adjusting 
for baseline differences in the EQ- 5D index score 
between the intervention and control buildings and for 
building pairing using regression, there was a significant 
adjusted mean 0.03 QALY change per person (95% CI 
0.01 to 0.05).

Programme costs
Direct costs
The direct programme cost of CP@clinic per community 
was $12 962, and the overall direct programme cost for 
the five communities in the RCT was $64 810, excluding 
staffing. See table 3 for the list of costs per item and 
source.

Staffing costs
Each site had different staffing arrangements during the 
RCT, such as rate of pay, number of buildings receiving 
the intervention, and number of paramedics on modified 
duties staffing the wellness clinics (see online supple-
mental table 2). Therefore, the actual staffing costs for 
each of the five sites ranged from $5499 to $25 165, for 
a total staffing cost of $63 652 for the RCT implementa-
tion year (see table 4). In addition, a sensitivity analysis of 
potential staffing costs based on assumptions described 
in the methods. If a future site wanted to implement the 
programme in two buildings, the estimated staffing costs 
would be $5499 using the minimum assumptions, $31 745 
using the moderate assumptions and $57 990 using the 
maximum assumptions (see table 4). Furthermore, if a 
future site wanted to implement the programme in four 
buildings, the estimated staffing costs would be $5499 
using the minimum assumptions, $53 741 using the 
moderate assumptions and $101 982 using the maximum 
assumptions.

Table 2 Difference in QALY for intervention and control buildings

Intervention building residents vs control building 
residents

Intervention 
mean (SD)

Control mean 
(SD)

Mean difference 
(95% CI)

Main trial results with multiple imputation (intention- to- treat) n=358 n=320

Adjusted* QALY: QALY, regression adjusted for baseline utility score and 
building pairing

0.72 (0.11) 0.69 (0.20) 0.03† (0.01 to 0.05)

Bootstrapping without multiple imputation (complete case) n=196 n=125

Adjusted* QALY: QALY, regression adjusted for baseline utility score and 
building pairing

0.72 (0.09) 0.69 (0.09) 0.03† (0.01 to 0.05)

Bootstrap probabilistic sensitivity analysis: adjusted* QALY (QALY, 
regression adjusted for baseline utility score and building pairing)

0.74 (0.09) 0.71 (0.09) 0.03† (0.01 to 0.05)

*Intervention and control EQ- 5D index scores were found to be significantly different at baseline, despite randomisation, therefore baseline 
differences were accounted for by adjustment using regression.
†p<0.05.
QALY, quality- adjusted life year.

Figure 1 CP@clinic study design and data collection flow 
diagram. CP@clinic, Community Paramedicine at Clinic 
programme.

https://dx.doi.org/10.1136/bmjopen-2020-037386
https://dx.doi.org/10.1136/bmjopen-2020-037386
https://dx.doi.org/10.1136/bmjopen-2020-037386
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Total programme costs
Taking the direct programme costs ($64 810) together 
with the staffing costs ($63 652), the actual cost of 
running the intervention in all five RCT sites for 1 year 
was $128 462. Under the different staffing assumptions, 
the total programme costs for one community planning 
to implement CP@clinic in the future would be expected 
to range from $18 461 to $70 952 for two buildings and 
from $18 461 to $114 944 for four buildings.

Given that there were 1461 apartment units in the 
intervention buildings and using a conservative estimate 
of one resident per apartment unit (more than 90% of 
the building residents live alone3), the total programme 
cost per resident was $88 for this RCT. For each site, the 
programme cost per resident ranged from $35 to $292. 
This calculation assumed that all residents had the poten-
tial to attend the programme, whether they did or not, as 

per our other costings. In addition, the total programme 
cost per EMS call avoided was $814.

Cost–utility main analysis
The CP@clinic RCT found a gain of 0.03 QALY per 
intervention building resident (see table 2). Therefore, 
the programme cost per QALY gained of the CP@clinic 
intervention was $2933 (see table 5). This value was well 
below the $50 000 willingness to pay threshold commonly 
suggested for health intervention cost- effectiveness.

PSA using bootstrapping
After the bootstrapping analysis was performed, the CP@
clinic RCT found a QALY gain of 0.03 per intervention 
building resident (see table 2). The mean ICER with 
Fieller’s 95% CI was $4850 ($2246 to $12 396). The CEA 
curve is presented in figure 2 with a willingness- to- pay 
threshold of $50 000 demonstrating that 100% accept-
ability was achieved well below this threshold.

Cost–utility analysis with additional cost offsets
The base case cost–utility analysis reported earlier did not 
include any cost offsets. From the perspective of a para-
medic service, the potential cost offset due to reduced 
EMS calls observed in the RCT (main trial results) could 
vary depending on the value attributed to each EMS call. 
In the literature, it was noted that the minimum cost of an 
EMS call in 2017 was $C499, the moderate cost was $C1626 
and the maximum cost was $C2254).13 Therefore, due to 
the reduction of 157.8 EMS calls over the intervention 
year, the estimated cost avoided during the RCT ranged 
from $78 742 to $355 681. This resulted in a cost offset of 
$54–$243 per resident (see table 5). Under the minimum 
cost offset assumption, the ICER was $1133, and under 
both the moderate and maximum assumptions, the inter-
vention was dominant (see table 5).

Potential net programme cost to paramedic services
The range of potential programme costs if communities 
were to implement the CP@clinic programme in the 
future would be expected to vary depending on their 
staffing model. Table 6 shows the matrix of the potential 
net cost, from the perspective of the paramedic service, 
of implementing CP@clinic in two buildings and in 
four buildings according to each combination of total 
programme cost and cost offset assumptions. The net 
potential cost ranges from −$36 259 (capacity saving) to 
$58 838 for two buildings and from −$90 979 (capacity 
saving) to $90 716 for four buildings.

DISCUSSION
This paper presents a cost–utility analysis of the CP@
clinic programme with several sensitivity analyses. The 
incremental cost per QALY for CP@clinic is very reason-
able compared with existing Canadian literature on CP 
interventions. The ICER of a home visit programme 
in Renfrew County, Ontario has been described to be 
between $67 000 and $76 0008 compared with the CP@

Table 3 Direct programme costs in Canadian dollars 
(excluding staffing)

Item Source
Cost per site 
($C in 2016)

Space Housing authority of 
each community

In- kind

Vehicle incl. fuel and 
maintenance

Paramedic service of 
each community

10 000

Information 
technology supports 
and overheads

McMaster University, 
DFM IT

500

Database software McMaster University, 
DFM IT

235

YubiKey McMaster University, 
DFM IT

53

Printing and materials 
(eg, posters, flyers, 
BP record card)

McMaster University 
Media Services

253

Session equipment

  Laptop McMaster University, 
DFM IT

726

  Weighing scale Medical supply 
vendor

240

  Tape measure Medical supply 
vendor

5

  BP machine 
(WatchBP Office)

Medical supply 
vendor

750

  Glucometer, 
lancets, swabs, 
bandages

Paramedic service of 
each community

150

  Carry bag Office supply vendor 50

Direct programme costs per community 12 962

Total direct programme costs for all five RCT 
study sites

64 810

BP, blood pressure; DFM IT, Department of Family Medicine - 
Information Technology team; RCT, randomised controlled trial.
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clinic ICER of $2933. The commonly held threshold for 
willingness to pay for an intervention is $C50 000.17 The 
results highlight that through CP@clinic it is possible to 
not only reduce the number of EMS calls emanating from 
subsidised (social) housing buildings, but to improve 
resident health- related quality of life while doing so. This 
presents an opportunity for health policy to recommend 
this programme for upscale, with vast potential benefits 
beyond those explored within the scope of this evalua-
tion (eg, hospitalisations). Considering this empirical 
evidence, the argument for adoption of the CP@clinic 
programme is very strong.

Our sensitivity analyses present different scenarios 
that can be taken into account when planning an imple-
mentation of CP@clinic. Since the programme has fixed 
implementation costs (eg, laptop) that could be used for 
running CP@clinic in many buildings without additional 
investment, the net programme cost for a future site is 

dependent on the number of buildings in which they 
will be implementing, as well as the staffing model used. 
Different assumptions of staffing needed to implement 
the programme and also the potential cost offset have 
been presented since, in reality, paramedic service organi-
sations had different local solutions for their implementa-
tion of the programme. Though some implemented CP@
clinic with a full staffing complement, others were able to 
use their staff who were on modified duty. Combinations 
of regular and modified duty staff were also abundant 
in reality. Some paramedic services noted that the conti-
nuity and consistency provided by having the same staff 
person was beneficial. However, the economic savings of 
using modified staff present an opportunity that cannot 
be ignored in the practical situation of scarce funding 
and resources to provide healthcare.18 19 With this in 
mind, we would recommend that CP@clinic could ideally 
be staffed by one funded CP, plus one CP on modified 

Table 4 Programme staffing costs in 2016 Canadian dollars

Total staffing costs 
as implemented 
during RCT (5 sites)

Potential staffing 
costs for a future site 
with 2 buildings

Potential staffing 
costs for a future 
site with 4 buildings

Additional paramedic staff*

Number of buildings implementing CP@clinic 13 2 4

Cost of additional paramedic staff per year (50 weeks, hourly salary including benefits ranged from $50.33 to $54.99 per hour)

 ►  Actual: as implemented during the trial $31 130 – –

 ►  Minimum: two paramedics on modified duties – $0 $0

 ►  Moderate: one funded CP, one paramedic on 
modified duties

– $21 996 $43 992

 ►  Maximum: two funded CPs – $43 992 $87 984

Additional supervision and administration

Cost of additional supervisory and administrative staff hours per year (50 weeks)

 ►  Actual: as implemented during the trial $32 522 – –

 ►  Minimum: 1 hour per week – $5499 $5499

 ►  Moderate: 1.5 hours per week – $8249 $8249

 ►  Maximum: 2 hours per week – $10 998 $10 998

Other staffing (programme evaluation, data repository, training development)

Cost of other staffing ($3000/year base cost)

 ►  Actual: as implemented during the trial $0 – –

 ►  Minimum: funded entirely from external source or 
in- kind

– $0 $0

 ►  Moderate: 50/50 mixed funding model – $1500 $1500

 ►  Maximum: funded entirely by the paramedic 
service

– $3000 $3000

Totals

 ►  Actual costs during RCT (five sites) $63 652 – –

 ►  Minimum assumption scenarios (one site) – $5499 $5499

 ►  Moderate assumption scenarios (one site) – $31 745 $53 741

 ►  Maximum assumption scenarios (one site) – $57 990 $101 982

*Paramedic staff funded specifically for the community paramedicine role and not on modified duty.
CP, community paramedic; CP@clinic, Community Paramedicine at Clinic programme; RCT, randomised controlled trial.
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duties; having one consistent CP would help foster a posi-
tive relationship between the CP@clinic attendee and the 
paramedic,6 and would be more cost- effective than the 
model using two funded CPs.

Other CP or similar programmes in the literature may 
not be comparable as they describe substantially different 
scenarios and contexts. However, they do describe and 
help with understanding the comparative value of CP@
clinic within the arena of health programming. For 
example, the cost per participant in a remote patient 
monitoring (RPM) CP programme in Southern Ontario 
was estimated at $1134.20 Our cost per resident of $88 is 
very reasonable and much lower than the cost of RPM, 
which by nature is more labour intensive. If we postulate 
that we should account for programme attendees only, 
the cost is slightly more at $216 per attendee, which is still 
much lower than that of the RPM. However, in the case 
of CP@clinic, the programme is offered for all residents 
of the subsidised housing buildings therefore, we feel it 
is appropriate to cost it out as though everyone could 
attend. The RPM programme has been documented 
to avoid up to 26% EMS calls (n=453),20 and with their 
overall programme cost of $737 100, the cost per EMS call 
avoided was $1627. In contrast, CP@clinic has also been 
documented to avoid a comparable proportion of 19% 
of EMS calls (n=157.8 calls),3 at a cost per call avoided of 
$814, demonstrating that CP@clinic has the ability to be 
an affordable CP programme.

One of the limitations of this work is that we were 
unable to account for all loss to follow- up through death 
and moving of residents, due to information constraints. 
We have potentially underestimated the impact of the 
CP@clinic programme on residents’ health and health-
care utilisation. We have not formally considered the 
long- term impacts of the programme on the reduction 
of morbidity, mortality and hospital admission avoidance. 
This information requires careful linkage to geographical 
and individual information in order to be able to piece 
together the long- term picture and was beyond the scope 
of this economic evaluation. This has been planned for 
future analysis. Similarly, it was outside of the scope of 
this study to track the specific nature of the calls made 
preintervention and postintervention to be able to assign 
a specific cost to each call. Thus, sensitivity analyses based 
on the range of potential call values were conducted. 
Additionally, we have assumed a consistent programme 
effect size for all staffing scenarios, but realistically the 
effect size may have been greater with more paramedic 
staff on hand. Future research should determine the 
implications of different staffing models on the scale of 
intervention effect. We have also only considered the 
perspective of the paramedic service since in Ontario 
they determine how to allocate staff and resource funding 
to extra programmes. The perspective of society or other 
payers could be considered in future work.

Table 5 Cost–utility analysis of community paramedicine at 
clinic programme. Intervention in 2016 Canadian dollars

QALY change per resident 0.03

Programme cost per resident for 
full RCT (direct costs and staffing 
of $128 462 for 1461 units)

$88

Base case ICER (programme cost 
per QALY)

$2933

Probabilistic sensitivity analysis 
using bootstrapping

QALY change per resident (95% CI) 0.03 (0.01 to 0.05)

Programme cost per resident by 
site

$35–292

Mean ICER (Fieller’s 95% CI) $4850 ($2246 to 
$12 396)

Analysis including potential cost 
offset due to EMS call reduction*

Minimum assumption: $499/EMS 
call

  Cost offset per resident (−$54)

  ICER (cost per QALY) $1133

Moderate assumption: $1626/EMS 
call

  Cost offset per resident (−$176)

  ICER (cost per QALY) (−$2933) (intervention 
dominant)

Maximum assumption: $2254/EMS 
call

  Cost offset per resident (−$243)

  ICER (cost per QALY) (−$5167) (intervention 
dominant)

*Reduction of 10.8 EMS calls per 100 residents.
EMS, emergency medical service; ICER, incremental cost- 
effectiveness ratio; QALY, quality- adjusted life year; RCT, 
randomised controlled trial.

Figure 2 Cost- effectiveness acceptability curve.
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CONCLUSION
In summary, CP@clinic not only avoided 157.8 EMS calls, 
but improved the quality of life of vulnerable older adults 
living in subsidised housing. Including the reduction in 
the EMS calls and their associated costs in the analysis 
resulted in an intervention that is both cheaper and more 
effective than usual care. All sensitivity analysis for cost 
per QALY were below commonly held willingness to pay 
thresholds indicating that CP@clinic represents value for 
money.
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