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Connecting People With Multimorbidity to Interprofes-
sional Teams Using Telemedicine

ABSTRACT
PURPOSE Most models for managing chronic disease focus on single diseases. 
Managing patients with multimorbidity is an increasing challenge in family medi-
cine. We evaluated the feasibility of a novel approach to caring for patients with 
multimorbidity, performing a case study of TIP—Telemedicine IMPACT (Interpro-
fessional Model of Practice for Aging and Complex Treatments) Plus—a 1-time 
interprofessional consultation with primary care physicians (PCPs) and their 
patients in Toronto, Canada.

METHODS We assessed feasibility of the TIP model from the number of refer-
rals from PCPs and emergency departments in Toronto, Canada; the intervention 
cost; and the satisfaction of patients, PCPs, and team members with the new 
model. One patient and PCP story highlights the model’s impact. We also per-
formed thematic analysis of written feedback.

RESULTS A total of 76 patients were referred from 53 PCPs and 4 emergency 
departments, and 65 PCPs participated in TIP. All 74 patient survey respon-
dents indicated TIP improved their access to interdisciplinary resources, and 
97% reported feeling hopeful their conditions would improve as a result. Of 21 
PCP survey respondents, 100% reported they would use TIP again, and 90% 
reported improved confidence in managing their patient’s care. Of 87 team 
member survey respondents, 97% rated TIP as effective. Qualitative findings 
indicated benefits to both patients and health professionals. The cost was about 
22% less than that of a 1-day hospital admission through the emergency depart-
ment (C$854 vs C$1,088).

CONCLUSIONS TIP is a feasible intervention in multiple primary care settings 
that gives patients an active role in their health management, supported by their 
team. The model effectively addresses the needs of the most complex patients 
and their PCPs.

Ann Fam Med 2019;17:S57-S62 https://doi.org/10.1370/afm.2379.

INTRODUCTION

Canada, like other developed countries, is facing challenges in 
providing cost-effective, quality care to the 5% of patients with 
high needs, a group that consumes the majority of health care 

resources.1-3A Canadian study showed a 40% increase between 2003 and 
2009 in people living with multimorbidity,4 defined as “the co-existence of 
2 or more chronic conditions, where one is not necessarily more central 
than the others.”5 These conditions may include physical, mental health, 
and substance use challenges; polypharmacy; gaps in social determinants 
of health; and overmedicalization.6-9

An American study determined that patients with more than 3 chronic 
conditions were 25% to 40% more likely to report problems with care 
coordination.10 A Cochrane review of management interventions delin-
eated frequent health system users as having “high-impact multimorbidity” 
affecting both quality of life and use of health care services.11 It is there-
fore no surprise that people with multimorbidity experience poorer quality 
of life and lack timely, coordinated health care.4,12,13 A systematic review of 
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patient perspectives from the United States, Australia, 
and the United Kingdom found a link between multi-
morbidity and challenges in disease self-management 
that was related to conflicting information, access to 
care, and communication with health professionals.14 
The study recommended that professionals adopt a 
more patient-centered approach that supports whole-
person care. Similarly, patients with multimorbidity 
have expressed that they know what they need and 
want to be involved in their own care.15

For primary care physicians (PCPs), there is the 
commensurate burden of the increasing prevalence of 
patients with multimorbidity in the primary care set-
ting.16 One common limitation, cited by both patients 
and clinicians, is insufficient time and structure to 
address a myriad of interacting conditions within a typ-
ical 15-minute appointment.17 PCPs in Canada also have 
variable access to interprofessional teams to assist with 
complex health issues (polypharmacy, psychosocial dis-
tress) and social concerns (housing, food security). Less 
than one-fourth of the Ontario population has access 
to team-based primary care.18 PCPs not affiliated with 
teams express frustration and concerns about burnout 
in caring for this growing cohort with multimorbidity.19

The current health care system was developed in 
response to acute illness and injury, with patients as 
the passive recipients of care, rather than promoting 
patients’ self-management skills.20 The result is over-
medicalization leading to fragmented, poorly coordi-
nated care focused on single-disease protocols, multiple 
investigations, and specialist referrals, and addressing 
social determinants of health with inappropriate medi-
cal care.3,5 Alternatives to traditional serial office visits 
and overreliance on acute care services are therefore 
urgently needed for a sustainable system.21-24 Telemedi-
cine technology is a promising solution that can virtu-
ally link PCPs and their more fragile complex patients 
to real-time interprofessional case consultation.25

This article describes the feasibility of a cost-
effective, virtual team–based model, using telemedicine 
for people living with multimorbidity and their PCPs, 
who struggle to support them in the community.

METHODS
Study Context
The IMPACT model (Interprofessional Model of Prac-
tice for Aging and Complex Treatments) was devel-
oped 10 years ago to address the need for team-based 
patient-centered care supporting the PCP.26 Telemedi-
cine IMPACT Plus (TIP) built on this model by facili-
tating access to team-based care for community-based 
PCPs unaffiliated with a primary care team. TIP syn-
chronously connects patients and their PCPs by tele-

medicine in a real-time interprofessional case consulta-
tion focused on what is most important to the patient 
(Supplemental Figure 1, available at http://www.
AnnFamMed.org/content/17/Suppl_1/S57/suppl/DC1/). 
A key enabler is the dedicated TIP registered nurse 
who meets with the PCP and the patient in advance 
to prioritize the issues most important to the patient. 
TIP provides immediate problem solving on a range 
of issues that put complex patients at risk; enhances 
self-management and care coordination; increases 
health care efficiencies by aligning care and goals 
with appropriate reductions in medications and serial 
specialist consultations; and equips the PCP with local 
resources. Telemedicine technology allows the PCP in 
his/her office, the patient at home, and the TIP teams, 
gathered together in 1 “location,” to simultaneously 
conduct a 1-hour clinical consultation using secure vid-
eoconferencing. The TIP team is composed of special-
ists from psychiatry and internal medicine, as well as a 
social worker, pharmacist, home care and community 
coordinator, and other professionals as appropriate, 
based on the patient’s needs, such as an occupational 
therapist or dietitian. The team develops a set of rec-
ommendations that forms the nucleus of a coordinated 
care plan. The TIP nurse helps with follow-through of 
the team’s recommendations together with the patient’s 
PCP. TIP is thus designed to produce a robust set of 
patient-informed recommendations that appreciates the 
interplay between polypharmacy, functional disability, 
social determinants of health, and chronic physical 
and mental health conditions. The TIP model has 
demonstrated feasibility in 2 primary care settings in 
Toronto.26

Study Design and Participants
This case study aimed to assess the feasibility and satis-
faction of the TIP intervention conducted with patients, 
referring PCPs, and participating team members (allied 
health care professionals and specialist physicians, eg, 
internal medicine, psychiatry). Case study lines of evi-
dence were selected to provide a rich description of the 
feasibility and satisfaction of the TIP intervention, and 
included quantitative analysis of TIP uptake and satis-
faction survey findings, qualitative thematic analysis of 
participant feedback, and a patient vignette.27

For inclusion in the TIP intervention, patients had 
to have 3 or more chronic conditions, be aged 18 to 
80 years, and be willing to participate. Eligible patients 
were identified and referred by PCPs and emergency 
department (ED) staff, following brochure campaigns 
to community PCPs, and information sessions in 4 Fam-
ily Health Teams and 4 EDs in 3 regions of Toronto. 
In addition, potentially eligible patients were identified 
through searches of electronic health records in 4 Fam-
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ily Health Teams (69 PCPs) and 15 community PCP 
practices. Patients identified through electronic health 
record searches were reviewed by the PCP for eligibil-
ity. Satisfaction surveys were distributed by the TIP 
nurse at the end of TIP clinics to patients, PCPs and 
TIP team members, and collected centrally.

All participating sites received full ethics approval. 
All participants gave written informed consent.

Feasibility and Satisfaction Metrics
Uptake of TIP was assessed from the number of refer-
rals and from participation in TIP clinics by patients and 
their PCPs. The cost per patient included the nursing 
time to prepare, organize, and follow up with patients 
and PCPs, interprofessional team time, and specialist 
and PCP billing. We compared this cost with the esti-
mated cost of acute care services used by this group of 
patients. The satisfaction of patients, PCPs, and team 
members was measured after each TIP clinic, with sepa-
rate questionnaires for patients (12 questions), PCPs 
(8 questions), and team members (6 questions), and it 
included a mix of 2 open-ended questions and 4 (team 
member questionnaire), 6 (PCP questionnaire), or 7 
(patient questionnaire) “rate your agreement” questions 
on a 4-point Likert scale. Questionnaires were distrib-
uted in person and completed at the end of the TIP 
clinic (Supplemental Appendix, available at http://www.
AnnFamMed.org/content/17/Suppl_1/S57/suppl/DC1/).

We compiled a database of patient, PCP, and team 
member feedback, and recorded in the database com-
ments from open-ended survey questions or spontane-
ously shared by patients, PCPs, and team members. This 
database was reviewed to conduct a thematic analysis of 
frequent comments related to uptake or satisfaction.

The vignette patient was selected by conduct-
ing an informal review of TIP patients to identify an 
individual with complex multimorbidities whose expe-
rience was thematically similar to that of other TIP 
patients. Descriptive analysis was used to present the 
patient vignette.27

RESULTS
Study Sample
A total of 129 PCPs from 4 Family Health Teams and 
280 local community PCPs were informed about the 
program. Of these, 53 PCPs referred patients and 
participated in the TIP intervention, and an additional 
12 PCPs participated in TIP after their patients were 
referred by ED staff. Seventy-six patients participated 
in a TIP case conference with 1 of 12 interprofessional 
teams at 9 sites (hospitals and primary care clinics) over 
a period of 1 year. All 76 patients had multimorbidity; 
65% were female, and the average age was 66 years. 

The majority (72%) were aged older than 60 years, and 
a sizable minority (19%) were aged older than 80 years.

Satisfaction Surveys
The results of the satisfaction surveys demonstrated 
high levels of satisfaction with the TIP intervention 
across all 3 participant groups (Table 1).

Written Feedback
Thematic analysis of the written feedback revealed 
how each participating group (patients, referring PCPs, 
and team members) benefited from participation in 
the TIP model. Feedback from the PCPs reflected how 
they felt validated and supported by TIP discussions. 
PCPs described how TIP improved their rapport with 
their patients and offered further insight into their 
patient’s behaviors and disease. PCPs and team mem-
bers identified and appreciated the efficiency of con-
sultation with multiple specialists at once. They also 
highlighted collaboration and interprofessional learn-
ing as key benefits of the TIP consultations. Patients, 
their family members, PCPs, and team members noted 
that TIP enhanced the relationship between PCP 
and patients. Several patients shared that they felt a 
renewed sense of empowerment over their own health 
and attributed this to the TIP intervention.

Several team members suggested that agenda set-
ting could improve efficiency of TIP team discussions. 
A few team members had challenges with their tele-
phone or screen connections, and emphasized the need 
for easy-to-use communication technologies. Over-
all, the written qualitative feedback demonstrated a 

Table 1. Participants’ Satisfaction With the TIP 
Intervention

Survey Item

Respondents 
Who Agreed 
or Strongly 
Agreed, %

Patients (n = 74)  

TIP has effectively improved my access to new 
interdisciplinary resources

100

I am hopeful that my chronic condition will 
improve as a result of the TIP case conference

97

Primary care physicians (n = 21)  

I would use telemedicine technology again to 
facilitate a case conference

100

TIP case conference increased my confidence in 
managing this patient’s chronic care

90

Team membersa (n = 87)  

The TIP case conference was an effective model 
to develop a care plan for this complex patient

97

IMPACT = Interprofessional Model of Practice for Aging and Complex Treat-
ments; TIP = Telemedicine IMPACT Plus. 

a Team members included allied health care professionals and specialist 
physicians.
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positive impact on patients, their 
PCPs, and specialist members 
of the interdisciplinary team. 
Specifically, there was congru-
ence between the perceptions of 
patients and the perceptions of 
PCPs that the TIP model effec-
tively addressed the needs of 
complex patients.

Patient Vignette
Ms HP*, a 45-year-old 
Mandarin-speaking single 
woman living with her parents, 
visited a Toronto ED 70 times 
during 2 years. When asked why 
she visited so often, she replied, 
“When I hear voices in my head, 
I don’t want to be alone.”

Her medical history included 
lung and bilateral breast cancer, 
schizophrenia, and constipation. She had delusions that 
her bloated abdomen was due to a pregnancy, and she 
could feel “a baby moving inside of [her].” She had not 
completed high school, was not employed, and received 
social assistance. She had a Mandarin-speaking family 
physician who did not have access to a team and could 
schedule only 15-minute appointments, as well as a 
community psychiatrist whom she saw every 3 weeks 
for antipsychotic injections.

Her family physician was alerted to her frequent 
ED visits, was offered a TIP consultation, and was 
eager to participate. Before the consultation, a TIP 
nurse reviewed the patient’s medical record, spoke via 
telephone with the patient’s family physician, and con-
ducted a preconsult interview with the patient in her 
home. A pharmacist, social worker, psychiatrist, gen-
eral internist, home and community care coordinator, 
and registered nurse health coach participated in the 
TIP consultation via secure videoconferencing. 

The TIP consultation began with the team ask-
ing the patient for her top 3 health-related priorities. 
The team subsequently discussed recommendations 
for the patient, including strategies to address her 
anxiety, attachment to a health coach to call if she was 
becoming anxious, and education on how to better 
manage her chronic constipation. The family doctor 
also offered more flexible hours for drop-in support. 
The health coach connected her with day programs 
and a mental health team. After the TIP consultation, 
Ms HP has visited the ED only 3 times in 6 months, 
twice when the health coach was out of town and 

once when she forgot to take prophylactic medication 
for constipation.

Estimated Intervention Cost
The average cost for the TIP intervention calculated for 
40 patients, shown in Table 2, is substantially less than 
that of a 1-day hospital admission. The interprofessional 
teams were provided in kind by 6 acute care hospitals 
and 1 rehabilitation hospital, 4 family health teams, and 
2 community agencies, as these were salaried employees 
whose TIP work was embedded in existing team activi-
ties. Telemedicine equipment was mostly preexisting.

DISCUSSION
Our results demonstrate that TIP is a feasible new model 
of care in primary care settings that gives patients an 
active role in the management of their health care, sup-
ported by their care team. The model has shown the 
ability to effectively and efficiently address the needs 
of the most complex patients and their PCPs.

The limitations of this study include uncertain 
generalizability to other health care systems, par-
ticularly those without access to portable and secure 
videoconferencing, and those in which funding of spe-
cialists and teams does not support collaboration with 
community-based PCPs. Given that the model builds 
and connects existing components of most health care 
systems and addresses a common challenge of coor-
dinating care for patients with multimorbidity, it is an 
efficient model. Although this study does not measure 
the effectiveness of the intervention, the cost of the 
intervention is less than that of a 1-day admission to 

Table 2. Cost Comparison: TIP Intervention vs Hospital Admission With 
a 1-Day Stay

TIP Intervention
Cost,  
C$ Hospital Admission

Average 
Cost, C$

TIP nurse: 6.1 hr average per patient

2.4 hr preintervention

2.0 hr for intervention (plus setup)

1.7 hr postintervention

297.19 Emergency department visit 
(average)a

191.44

PCP billing for 1-hr conference 160.40 ED physician billing (average) 112.00

Specialist billing for 1-hr conference 223.10 General internal medicine spe-
cialist billing for admission 
consult plus 1-day inpatient

234.00

  Hospital daily ratea 550.52

Total actual cost 680.69 Total actual cost 1,087.96

In-kind contributions: interprofessional 
team cost provided in kind: average 
of 3 health care staff per intervention

172.90 ... ...

Total (actual + in-kind) cost: 853.59 ... ...

ED = emergency department; IMPACT = Interprofessional Model of Practice for Aging and Complex Treatments; 
PCP = primary care physician; TIP = Telemedicine IMPACT Plus.
a Excluding physician, laboratory, and imaging costs.

*Ms HP provided written consent to share her case.
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the hospital through the ED. Based on available case 
report data, it is anticipated that this intervention is a 
cost-effective initiative that will reduce ED visits and 
hospital admissions through enhanced care coordina-
tion.28,29 Long-term follow-up of patients post-TIP to 
evaluate health system use is in progress.

The TIP model achieves synchronous connection 
of patients with multimorbidity and their PCPs in an 
interprofessional case consultation focused on what is 
most important to the patient. TIP is an efficient model 
that integrates patient, PCP, and an interdisciplinary 
team focused simultaneously on disease management 
and the integration of biopsychosocial needs, resulting 
in an enhanced understanding of the patient’s context 
and goals. Patient acceptance of different strategies 
is immediately evident, allowing for more appropriate 
interventions to be developed during the session. TIP 
facilitates patient-to-clinician and clinician-to-clinician 
communication, which are essential to an integrated 
health care system. The results are multidimensional 
problem solving on a range of complex issues important 
to the patient, and a shared coordinated-care plan that 
everyone agrees on. The TIP model is therefore well 
aligned with the recommendations from the Institute of 
Medicine30 and the Future of Family Medicine Report.31

The sustainability and dissemination of the TIP 
model requires a clear and efficient process to identify 
and invite patients with multimorbidity to participate 
on an ongoing basis. As these patients interact with 
multiple sectors of the system, this identification pro-
cess can involve primary care, the ED, or acute and 
specialty care, or some combination thereof. Different 
processes have been tested for patient identification 
with variable success. Relying on clinicians in a tra-
ditional care model to refer to this innovative model 
depends on the knowledge and previous experience 
of the referring PCP.32 Automatic flagging systems 
within electronic health records that identify potential 
patients and bring them to the attention of a clinician 
have the potential to be successful.33

Another key requirement is engagement of PCPs. 
Taking an hour out of a busy day to participate in a 
TIP consultation needs to be remunerated appropri-
ately, and scheduling needs to be flexible to accom-
modate the clinical demands on a busy clinician’s 
time. Furthermore, there may be a hurdle for PCPs if 
they perceive these patients as difficult, tend to avoid 
addressing this discomfort, and fear their care methods 
may be criticized.34

The process of engaging teams and specialists to 
participate has been most successful when added to 
their existing clinical team meetings. Teams that have 
carved out set times within their schedules facilitate 
efficient booking. Team members committed to non-

hierarchical working relationships, honoring broad 
perspective scopes of practice, are more adept at this 
synergistic type of problem solving.35-38 In fact, TIP is 
an excellent living example of successful interprofes-
sional collaboration as set out by the Canadian National 
Competency Framework, where the goal of interprofes-
sional collaboration is defined as a “partnership between 
a team of health providers and a client in a participa-
tory, collaborative and coordinated approach to shared 
decision-making around health and social issues.”39 TIP 
exemplifies true patient-family-community–centered 
care, and in this domain, it meets all the published 
competencies, where clinicians honor and integrate the 
needs and input of patients and their families in the ulti-
mate design of the agreed-on care plan.

In conclusion, TIP is a potential vehicle to bring an 
interprofessional team to the family physician’s door-
step. It is an innovative, efficient, and patient-centered 
practice model that effectively supports PCPs and their 
patients with multimorbidity in real time. In unpacking 
the complex mix of patients’ conditions, TIP provides 
clarity and direction for integrated and coordinated 
care planning.

To read or post commentaries in response to this article, see it 
online at http://www.AnnFamMed.org/content/17/Suppl_1/S57.

Key words: multimorbidity; chronic disease; primary care; care 
coordination; integrated care; interprofessional relations; health care 
use; health information technology; health care team; practice-based 
research; telemedicine; primary care; patient-centered care; interdisci-
plinary health team
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