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Search strategy methods

We searched a number of bibliographic databases (MEDLINE, EMBASE, Cochrane CENTRAL —
up to 18th September 2015) for three blocks of terms (multimorbidity/chronic conditions;
AND primary care; AND models/frameworks/interventions (see below for example search
strategy). We supplemented our bibliographic search with our knowledge of any additional
models that met the inclusion criteria.

One researcher combined the results of the search strategies in a single Endnote database,
and scanned first titles, then abstracts, and finally full texts, excluding irrelevant articles at
each stage according to our inclusion/exclusion criteria. All articles recommended for
inclusion by the first reviewer were independently assessed for inclusion or exclusion by a
second reviewer.

Inclusion criteria:

e Practical models of care aimed at informing the organisation and/or delivery of care

e Models intended to improve the care and outcomes of people with chronic
conditions or multimorbidity (defined as the presence of two or more chronic
conditions) (Boyd and Fortin, 2010)

o Not focused on a single specific chronic condition/type of condition (e.g.
mental health), but at adapting health services/systems for chronic
conditions in general and/or multimorbidity in particular

e Models based in the primary care setting (defined as “first-contact, continuous,
comprehensive, and coordinated care provided to populations undifferentiated by
gender, disease, or organ system”) (Starfield, 1994)
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Exclusion criteria:
e Non-English language papers

We did not exclude any article based on study type. The data from each model were
independently extracted by two researchers, with consensus reached by discussion.

Detailed search strategy (Ovid Medline as example)
Models/framework/intervention (adapted from (Moullin et al., 2015))

1. exp Models, Educational/ or exp Models, Psychological/ or exp Models, Economic/ or exp Models,
Nursing/ or exp Models, Organizational/ or exp Models, Structural/

2. modelS.ti,ab.

3. frameworksS.ti,ab.

4. theory.ti,ab.

5. theories.ti,ab.

6. intervention$.ti,ab.

7. exp Intervention Studies/

8. principleS.ti,ab.

9. re?designS.ti,ab.

10. re?config$.ti,ab.

11. re?formS.ti,ab.

12. (manag$ adj2 patientS).ti,ab.

13.1or2or3ord4or50or6or7or8or9or10or1lori2
Primary care (expert search from OVID website)

14. Family Practice/

15. Primary Health Care/

16. Physicians, Family/

17. Community Health Services/

18. Community Dentistry/

19. Community Health Nursing/



20. Community Mental Health Services/

21. Community Pharmacy Services/

22. Home Care Services/

23. Community Mental Health Centers/

24. family practS.tw.

25. general practiceS.tw.

26. community based.tw.

27. community care.tw.

28. family medicine.tw.

29. family physicianS.tw.

30. primary care.tw.

31. (primary health care or primary healthcare).tw.
32. family doctorS.tw.

33. primary medical care.tw.

34. general physicianS.tw.

35. general practitionerS.tw.

36. primary care practitionerS.tw.

37. (community adj (health or healthcare or health care)).tw.
38. primary healthcare teamS.tw.

39. primary health care teamS.tw.

40. primary medical care teamS.tw.

41. practice nurseS.tw.

42. practice managerS.tw.

43. (gpsi or gpwsi).tw.

44, (practitioner$ adj3 special interestS).tw.

45. (primary care or primary health care or general practice or family practice or family
medicine).nw.

46. or/14-45



Multimorbidity/ long-term conditions (Smith et al., 2012)
47. Comorbidity/
48. (comorbid$S or co-morbid$).ti,ab.
49. (multimorbid$ or multi-morbid$S).ti,ab.

50. (multidisease? or multi-disease? or (multiple adj (ill$ or disease? or condition? or syndromS$ or
disorder?))).ti,ab.

51. or/47-50
52. Chronic disease/

53. (chronic$ adj3 (disease? or ill$ or care or condition? or disorder$ or health$ or medication$ or
syndrom$ or symptom$)).ti,ab.

54. or/52-53

55.510r 54

56. exp diabetes mellitus/ or diabet$.ti,ab.

57. exp hypertension/ or (hypertensS or high blood pressure).ti,ab.

58. exp heart diseases/ or (((heart or cardiac or cardiovascular or coronary) adj (disease? or
disorder? or failure)) or arrythmia?).ti,ab.

59. exp cerebrovascular disorders/ or ((cerebrovascular or vascular or carotoid$ or arterS) adj
(disorder? or disease?)).ti,ab.

60. exp asthma/ or asthmas.ti,ab.

61. exp pulmonary disease chronic obstructive/ or (copd or (pulmonary adj2 (disease? or
disorder?))).ti,ab.

62. exp hyperlipidemia/ or (hyperlipidem$ or Hypercholesterolemia$ or hypertriglyceridemia$).ti,ab.

63. exp Thyroid diseases/ or ((thyroid adj (disease? or disorder)) or hyperthyroid$ or
hypothyroid$).ti,ab.

64. exp arthritis rheumatoid/ or rheumatoid arthritis.ti,ab.

65. exp mental disorders/ or (((mental or anxiety or mood or psychological or sleep) adj (disease? or
disorder?)) or ((substance or drug or marijuana or cocaine or Amphetamine) adj2 abuse) or
depression or schizophren$ or psychos$ or substance abuse or addiction?).ti,ab.

66. exp epilepsy/ or (epilepsS or seizure?).ti,ab.



67. exp hiv infections/ or (HIV or acquired immune$ deficiency syndrome? or (aids adj (associated or
related or arteritis))).ti,ab.

68. exp neoplasms/ or (neoplasm? or cancer?).ti,ab.

69. exp kidney diseases/ or (kidney adj (disease? or disorder?)).ti,ab.
70. exp liver diseases/ or (liver adj (disease? or disorder?)).ti,ab.

71. exp osteoporosis/ or osteoporosis.ti,ab.

72. or/56-71

73. ((coocur$ or co-ocur$ or coexistS or co-exist$ or multipl$) adj3 (disease? or ill$ or care or
condition? or disorder$ or healthS$ or medication$ or symptom$S or syndrom$)).ti,ab.

74. chronicS.ti,ab,hw.
75.73 0r74
76.72and 75
77.550r76

78.13 and 46 and 77

79. limit 78 to english



Individual model descriptions (Table A1)

Model of care Year Health Underlying | Target Short description of Model References
system conceptual | population
context framework
(country)
3D 2016 UK Patient Patients with 3D is a complex intervention including components (Man et al., 2016)
Centred multimorbidity | affecting practice organisation, the conduct of patient
Care Model | (3/more reviews, and integration with secondary care. Changes
conditions) include improving continuity of care and replacing
separate reviews of each disease with patient-centred
reviews with a focus on patients' quality of life, mental
health and polypharmacy.
CARE Plus 2016 UK not stated Multimorbid Whole system primary care-based model to improve (Mercer et al.,
patients living | quality of life in multimorbid patients living in areas of | 2016a)
in high very high deprivation. Consists of structured longer (Mercer et al.,
deprivation consultations, relationship continuity, practitioner 2016b)
areas peer-support, and self-management support.
Denver Health 2015 USA not stated | Very high-risk | Modeled as a primary care ICU for super-utilizers with | (Batal et al., 2015)
Intensive Outpatient patients, no other primary care/beyond the reach of traditional | (Denver Health,
Clinic (10C) 'super- primary care. Offers longer appointments, 2016)
utilizers' interdisciplinary team, easy access and integration
with mental, hospital and primary care.
ENHANCE 2015 UK Chronic Patients 45+ A nurse-led ENHANCE LTC review consultation for (Healey et al., 2015)
Care Model | with chronic identifying, assessing, and managing joint pain, and
conditions anxiety and/or depression in patients attending LTC

reviews.




TrueBlue 2015 Australia | Chronic Patients with Collaborative care intervention. A care plan was (Morgan et al., 2015)
Care Model | diabetes/heart | designed around diabetes, coronary heart disease,
disease and and depression management guidelines to prompt
depression implementation of best practices and to provide a
single document for information from multiple
sources.
Intensive 2014 USA not stated High-need, ImPACT is a multidisciplinary team that provides (Zulman et al., 2014)
Management high-cost intensive case management for high-need, high-cost
Patient-Aligned Care Veterans patients.
Team (ImMPACT) Through a “high-touch” model—combining telephone,
in-person, and community-based activities
Shared Medical 2014 Australia | not stated Management | An SMA is a comprehensive medical visit, but in a (Egger et al., 2014)
Appointments of chronic group consultation with other patients. ‘A series of
(SMAs) diseases individual
office visits sequentially attending to each patient’s
unique medical needs
individually, but in a supportive group setting where
all can listen, interact and
learn’.
Chronic disease 2013 Canada Chronic Chronic Integration of chronic disease prevention and (Fortin et al., 2013)
prevention and Care Model | disease management (CDPM) services into primary health
management patients after | care with a focus on self-management support,
(CDPM) acute care patient-centered care, motivational interviewing,
episode interprofessional collaboration and integration of
services.
Internal Medicine 2013 USA not stated | Patients with IMA PACT team serves patients for whom the current | (Lynch et al., 2014)

Associates-
Preventable
Admissions Care
Team (IMA/PACT)

multiple
chronic
conditions or
hospital
admissions

healthcare delivery system is insufficient. Team-
delivered (same team over time) intensive primary
care with increased visit time and intensity, holistic
assessments, and an 'open access' policy - patients
seen as walk-in/can phone in/home visits as needed.

(Lipani, 2013)
(Mount Sinai
Hospital, 2016)




Interprofessional 2013 Canada not stated Community- Model of interprofessional primary care for elderly (Tracy et al., 2013)
Model of Practice dwelling patients with complex health care needs delivered by
for Aging and seniors with comprehensive multidisciplinary team. Patient
Complex complex appointments are 1.5 to 2 hours
Treatments health care in length, during which time a diverse range of
(IMPACT) needs medical, functional, and psychosocial issues are
investigated by the full interprofessional team.
Prevention of Care 2013 Netherlan | not stated | Community Nurse-led interdisciplinary primary care case (Metzelthin et al.,
(PoC) ds dwelling frail management approach for community dwelling frail 2013)
elderly older people.
The ChenMed 2013 USA not stated Low- and A primary care—led group practice. A number of (Tanio and Chen,
Model middle- innovations: a one-stop-shop approach for delivering | 2013)
income multispecialty
seniors services in the community, smaller physician panel
sizes of 350—450 patients that allow for intensive
health coaching and preventive care, on-site physician
pharmacy dispensing, a collaborative physician culture
with peer review, and customized information
technology.
Care Guides 2012 USA Chronic Original study: | Lay persons (“care guides”) without previous clinical (Adair et al., 2012)
Care Model | Adults with experience were hired by a primary care clinic, trained | (Adair et al., 2013)

hypertension,
diabetes, or
heart failure/
combinations
of these
(authors assert
can be
adapted to
other
populations)

for 2 weeks, and assigned to help patients and their
providers manage their diabetes, hypertension, and
congestive heart failure.

(Radel et al., 2014)




Choices for Healthy | 2012 USA Home- Chronicill, at Interdisciplinary team (separate from usual primary (Levine et al., 2012)
Aging (CHA) based high-risk of care practitioner) that provided
palliative hospitalisation | care in the home for chronically ill patients at high risk
care for hospitalization.
programme
model
Health Quality 2012 USA not stated Elderly with A comprehensive, integrated, and tightly managed (Coburn et al., 2012)
Partners (HQP) one or more system of care coordination,
eligible disease management, and preventive services
chronic provided by community-based nurse care managers
conditions working collaboratively with primary care providers.
Promoting effective | 2012 USA Chronic Nursing home- | An in-home interdisciplinary care management (Allen et al., 2012)
advance care Care Model | eligible, intervention that combines palliative care approaches | (Radwany et al.,
planning for elders chronically ill to symptom management, psychosocial and 2014)
(PEACE) elderly emotional support, and advance care planning with
geriatric medicine approaches to optimizing function
and addressing polypharmacy.
Transformacion 2012 USA Chronic Patients with A patient navigation model where certified (Esperat et al., 2012)
Para Salud (TPS) Care Model | selected community health workers (CHW) were trained to
chronic deliver health care, preventive services, and health
diseases and education for underserved populations to promote
co-morbidities | chronic disease self-management.
Healthcare Partners | 2011 USA not stated High-need Multidisciplinary teams care for patients (Feder, 2011)

patients at risk
of
hospitalisation

who have just been discharged from a hospital or who
have conditions

such as chronic obstructive pulmonary disease or
congestive heart failure.

Homecare Teams visit homebound patients.




TEAMcare 2011 USA Chronic Patients with Multidisciplinary team case management focused on (McGregor et al.,
Care Model | diabetes/heart | mental and physical health multimorbidity, 2011)
disease and prevention, and self-management.
depression
Vermont Blueprint 2011 USA Chronic General Having community health teams work with primary (Bielaszka-DuVernay,
Model Care Model | population care providers to assess patients’ needs, coordinate 2011)
(evolved from | community-based support services, and provide
targeted multidisciplinary care for a general population. Add-on
chronic care to PCMH model.
population)
GP Super Clinics 2010 Australia | not stated Patients with Formation of large 'Super' clinics for primary care co- (Dart et al., 2010)
complex locating multidisciplinary practice (including a number | (Considine et al.,
conditions of GPs with specialised skills) for the management of 2012)
complex chronic disease patients. Complex patients
referred from usual GP
APTCare 2009 Canada not stated Frail, at-risk of | Home-based anticipatory and prevention-oriented (Gray et al., 2010)
hospitalisation | case management from a collaborative team (Hogg et al., 2009)
patients composed of the patient's physicians, 1 of 3 nurse (Dahrouge et al.,
practitioners, and a pharmacist. 2010)
Guided Care 2008 USA Chronic High-risk A registered nurse who has completed a supplemental | (Boult et al., 2008)
Care Model | patients with educational curriculum works in a practice with (Boult and Wieland,
multimorbidity | several primary care physicians, conducting case 2010)
and complex management for 50-60 multimorbid patients.
care needs
After Discharge 2007 USA Chronic Functionally Intensive case management followed by case manager | (Allen et al., 2011)
Management of Care Model | impaired, low | stepping back to allow more self-management (Wright et al., 2007)
Low Income Frail income, frail
Elderly (AD-LIFE) elderly with
chronic
conditions
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Care Advocate 2007 USA Chronic Older adults Social worker acts as 'Care Advocate' to better co- (Alkema et al., 2007)
Program (CA) Care Model | with high care | ordinate care and provide health coaching through
utilisation case management.
Nurse-Physician 2007 Canada Chronic Rural high- Collaborative partnership between homecare nurses (Mitton et al., 2007)
Collaborative Care Model | needs patients | and family physicians in a rural area. Shared care plan,
Partnership rural who are which included
(Nurse-Physician elderly and comprehensive biopsychosocial assessment, early
Collab) have complex | intervention, health education and self-management.
chronic
problems
Geriatric Resources | 2006 USA not stated Low income Initial home assessment by a nurse and social worker, (Counsell et al.,
for Assessment and elderly followed by interdisciplinary case management 2006)
Care of Elders patients including protocols for evaluating and manageing (Counsell et al., 2007)
(GRACE) common geriatric conditions. Work clselyto lign (Counsell et al., 2009)
managegment with paient imary care physican. (Boult and Wieland,
2010)
Integrated Services | 2006 Canada not stated Elderly The integratedmodel encompassed a group of (Beland et al., 2006)
for Frail Elders persons with coordinated services offered to persons admitted to
(SIPA) functional the SIPA program under the responsibility of a case
disabilities manager and a
multidisciplinary team providing home health and
social care, 24/7 on-call service, the application of
care protocols, etc.
Patient-Centered 2005 USA Chronic Whole primary | Practical implementation of the Chronic Care Model. (PCPCC, 2007)
Medical Home Care Model | care system, PCMH core features include the following: Enhanced Nutting et al., 2009)

(PCMH)

including
chronic care

access; Payment reform; Personal physicians;
Physician-directed medical practice (leading a team of
multidisciplinary members); Quality and safety;
Whole-person orientation.

(

(Kamajian, 2010)
(Epperly, 2011)
(Jackson et al., 2013)
(Wagner et al., 2012)
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VNS Choice Model 2005 USA not stated Medically Collaboration between interdisciplinary care team (Fisher and McCabe,
complex and clinicians, members, caregivers, physicians, providers | 2005)
frail nursing and facility staff; and continuous coordination of care,
home-eligible | which addresses the multiple health and community
elderly services needs of the program’s population through
case management approach.
Community 2004 UK Chronic Patients with Nurse-led case management model for patients with (Drennan et al.,
Matrons Care Model | multimorbidity | complex healthcare needs aiming to improve care and | 2011)
at risk of reduce hospitalisations through personalised care (Randall et al., 2014)
hospitalisation | plans and teaching self-management skills (Murphy, 2004)
Evercare 2004 UK not stated Elderly at high- | Nurse-led, co-located case management model for (Winstanley, 2004)
risk of elderly patients with history of emergency admissions | (Gravelle et al., 2007)
emergency (Boaden et al., 2006)
admission
PeaceHealth Senior | 2004 USA Chronic Frail elderly The model emphasizes team development, (Stock et al., 2004)
Health and Wellness Care Model | with integration of evidence-based geriatric care,
Center (SHWC) multimorbidity | site-based care coordination, longer appointment
, and times, “high touch” service qualities, utilization of an
management | electronic
of chronic medical record across care settings, and a
conditions in prevention/wellness orientation.
the healthier
elderly
population
Virtual Integrated 2003 USA not stated | Chronically ill Relies on communications technology to link clinicians | (Rothschild et al.,
Practice (VIP) patients from different disciplines at different locations. VIP 2004)
(diabetes/COP | teams work together to develop explicit patient care (Rothschild and
D/urinary goals in a specific clinical problem area. Four Lapidos, 2003)

incontinence)

strategies are used: planned communications, process
standardization, group activities and patient self-
management.
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Home Based 2000 USA not stated | Older Adults Comprehensive longitudinal primary care (case (Edes et al., 2014)
Primary Care with Severe management) delivered in home by an (Hughes et al., 2000)
(HBPC)/ Chronic lliness | interdisciplinary team (Delonge et al., 2009)
Independence at
home (IAH)
Senior Care 2000 USA not stated | Community- Multidisciplinary team case management approach (Sommers et al.,
Connections (SCC) dwelling combining office-based, home-visits and telephone 2000)

seniors with management.

chronic

illnesses
Geriatrics 1998 USA not stated High-risk Multidisciplinary team case management approach (Boult et al., 1998)
Evaluation and community after initial hoistic assessment
Management (GEM) dwelling older

adults
Cooperaptive 1997 USA not stated Patients with Group visits with the patient's primary care physician (Beck et al., 1997)
Health Care Clinic high health and nurse, including health education, prevention
(CHCCQ) service measures, opportunities for socialisation, mutual

utilisation and | support, and one-to-one consultation with physician

one or more where necessary

chronic

conditions
Program of All- 1992 USA not stated Frail elderly A capitated health care program that allows (Shaw, 2014)
Inclusive Care for individuals individuals who qualify for the level of care provided (Boult and Wieland,
the Elderly (PACE) with severe by a nursing home to remain in their communities 2010)

chronic instead. Includes comprehensive care provided by an (Kane et al., 1992)

diseases interdisciplinary team, a medical day program, patient | (Lynch et al., 2008)

eligible for a care coordination, intensive work with families, and (Casiano, 2015)

nursing home

provision of transportation and home care as needed.
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Individual model elements (Table A2)
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Elements

Organisation of care delivery

Support for model delivery
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Prevalence of the elements used by framework categories (Table A3)

The prevalence of elements shown in bold have increased or decreased significantly (tested with chi-
squared statistic, p<0.05) since 2010.

Category Element All models | Models Models Difference*
(average number % (n=39) before post 2010
of category 2010
o) _
elements used % (n=21)
0, _
per model) % (n=18)
Clinical focus Self-management support 87 78 95 17%
(4.7) Biopsychosocial approach 79 89 71 -18%
Prevention focus 74 67 81 14%
Polypharmacy attention 72 78 67 -11%
Shared decision making 56 56 57 1%
Mental health focus 54 44 62 18%
Guidelines/protocols focus 46 56 38 -18%
Organisation of Case/care management 90 100 81 -19%
care delivery
Integration social/community care 82 94 71 -23%
(5.6)
Integration secondary care 74 72 76 4%
MDT/collaborative care 72 78 67 -11%
Home care 54 78 33 -45%
Co-location of services 33 28 38 10%
Scheduled chronic appointments 31 17 43 26%
Extended appointments 31 11 48 37%
Nurse led service 28 28 29 1%
Group visits 21 28 14 -14%
Single professional responsible 21 22 19 -3%
24/7 support available 15 22 10 -12%
Trained lay navigator/coach 8 0 14 14%
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(3.2)

Support for Upskilling of primary care workforce 79 78 81

model delivery
Education of professionals 69 72 67
Telephone management 49 61 38
Funding/payment change 41 39 43
Clinical IT linkage 38 50 29
Risk stratification tool 26 33 19
Tele-health 10 11 10
Primary care provider network 5 0 10

3%

-5%

-23%

4%

-21%

-14%

-1%

10%

*Difference = % of models implementing post-2010 - % of models implementing before-2010

Glossary of component terms
Clinical focus

Self-management support: Extra support offered with emphasis on enabling patients to manage
their own chronic conditions.

Biopsychosocial (holistic) approach: When a social worker is involved or attention to social
circumstances (as well as health) are explicitly mentioned.

Prevention focus: Focus on addressing disease risk-factors (e.g. diet, smoking etc.) through inclusion
of specific practitioner (e.g. dietician) or interventions.

Polypharmacy attention: When a pharmacist is involved in the model or medication reviews are
explicitly mentioned.

Shared decision-making: Patient is actively involved in treatment decision-making (e.g. setting
prioritised goals).

Mental health care focus: When a mental health practitioner is involved or focus on mental health is
explicitly mentioned.

Application of guidelines/protocols: Emphasis on use of clinical guidelines for the professionals to
work from (either for specific diseases, or attempts to make multimorbidity guidelines for commonly
co-occuring conditions, for instance).
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Organisation of care delivery

Case management: Consists of identification of an individual patient to case manage, written
individualised care planning, with regular review and adaptation of the care plan.

Integration with social/community care: Primary care working more closely with social/community-
based care.

Integration with secondary care: Primary care working more closely with secondary care.

Multi-disciplinary team/Collaborative care: Two (collaborative) or more (multi-disciplinary)
healthcare professionals regularly working together to deliver care.

Home-care: Aspects of care/assessment occurring directly in the patients’ home.
Co-location of services: Multiple disciplines working co-located in the same facility.

Scheduled chronic disease appointments: Specific appointments scheduled to monitor/treat chronic
disease(s).

Extended appointment time: Longer appointment times offered to deal with chronic disease(s).
Nurse-led: A nurse primarily leads patient contacts/care.

Group visits: A group of patients visiting physician(s) at the same time to receive
education/consultation.

Single healthcare professional responsible for patient: A single healthcare professional is explicitly
responsible for care of the patient.

24/7 support available: Patients are able to access advice/support 24 hours a day, 7 days a week.

Trained lay navigator/health coach: Inclusion of a less-professionalised role helping the patient
through peer-support/self-management techniques/co-ordination of care.

Support for model delivery

Up-skilling primary care workforce (new roles): New roles (e.g. addition of a social
worker/psychologist/specialist) added to ‘usual’ primary care.

Education of healthcare professional for chronic care: Additional training in chronic disease
management received by the professional(s) involved in the model.

Telephone management: Aspects of care/assessment occurring remotely by telephone.

Funding/payment changes: Model involves any changes in payment, including physician
reimbursement/remuneration, or practice-level incentive changes.

Clinical IT linkage with other services/providers: Integrating shared clinical records between
providers/ service levels (e.g. primary/secondary, primary/social care).

18



Electronic population stratification risk tool: Electronic tool used to convert details from patient
health records into a risk score (risk of an adverse event, usually a hospital admission) for the
population (frequently used to target specific groups with further interventions, e.g. case
management).

Tele-health: Remote care utilising technology support.

Primary care providers network: Support for sharing learning/peer support etc. across primary care
providers.
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