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Purpose: Patients with multiple chronic conditions (MCC) of diabetes, cardiovascular and

kidney diseases; hereafter referred to as HND (heart/cardiac-, nephrology-, diabetes mellitus-)

patients, are high utilizers of health care. However, the care received is often insufficiently

coordinated between different specialties and health-care providers. This study aims to

describe the characteristics of HND patients and to explore the initial effects of

a multidisciplinary and person-centered care on total care utilization.

Patients and Methods: We conducted a sub-study of HND patients recruited in an

ongoing randomized trial CareHND (NCT03362983). Descriptive statistics of patient char-

acteristics, including diagnostic data and Charlson Comorbidity Index scores, informed

a comparison of care utilization patterns between HND patient care and traditional care.

Diagnostic and care utilization data were collected from a regional database. Wilcoxon

signed ranked sum tests were performed to compare care utilization frequencies between

the two groups.

Results: Patients included in the study were care-intensive with several diagnoses and

experienced a high level of variation in care utilization and diagnoses profiles. HND patients

were sicker than their counterparts in the control group. Utilization indicators were similar

between the two arms. There was some indication that the HND center is beginning to

perform as expected, but no results were statistically significant.

Conclusion: This study sits among many studies reporting difficulties obtaining statistically

significant findings for MCC patients. However, previous research has shown that the key

components of this intervention, such as integrated, multidisciplinary, inter-professional

collaboration within patient-centered care have had a positive effect on health-care outcomes.

More innovative methods beyond the RCT, such as machine learning should be explored to

evaluate the impact of integrated care interventions on care utilization.

Keywords: integrated practice unit, health care utilization, person-centered care,

multidisciplinary care

Introduction
Patients with multiple chronic conditions (MCCs) consume a large proportion of

health-care expenditures.1–4 In the US, patients with MCCs often require expendi-

tures up to seven times that of patients with a single chronic condition.5 A recent

study in the US showed that patients with five or more chronic conditions, which

constitute 12% of the population, consume 41% of total health-care costs.6 In

Sweden, elderly patients, who represent a high proportion of those with MCCs,

accounted for 45% of hospital admissions and 50% of bed-days in 2005.7
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According to an estimate in 2014, elderly care in Sweden

cost USD 12.7 billion (SEK 109.2 billion).8 A particularly

common and challenging group of patients with MCCs are

those with concurrent cardiovascular disease, chronic kid-

ney disease, and diabetes mellitus; hereinafter referred to

as HND (Heart, Nephrology, and Diabetes mellitus)

patients.9,10 These three diseases commonly coexist as

they share similar disease mechanisms, and the presence

of one contributes to an increased risk for developing the

others. They contribute significantly to increased health-

care utilization and a high disease burden, but to what

extent has not been well described. There is limited infor-

mation on health-care utilization patterns for patients with

MCCs.

Current health-care systems have evolved primarily

from a medical specialist perspective, offering separate

care processes for each of the HND diagnoses. The systems

are not adapted to patients with MCCs, and lead to frag-

mentation and high health-care utilization.11,12 Inadequate

design and lack of care coordination around MCC patients’

care processes contribute to inefficiencies in care delivery

services.13 Recently, multidisciplinary care interventions

for combined management of patients with MCCs have

been introduced. One example of such multidisciplinary

care interventions is integrated care clinics.14,15

Integrated care involves multidisciplinary teams that

provide person-centered care over the entire cycle of care

for a specific condition – inpatient, outpatient, and rehabi-

litative care as well as patient education, engagement, and

follow-up.1,15 The multidisciplinary aspect in these set-

tings involves collaboration between professions, i.e. phy-

sicians, nurses, and paramedicine staff usually within, but

sometimes also between, medical specialties.15 For the

purpose of this article, we refer to multidisciplinary care

as “an approach that seeks to improve the quality of care

for individual patients, service users and care providers by

ensuring that services are well coordinated around their

needs”.16 In addition, we refer to person-centered care as

“a partnership between patient, their relatives, and profes-

sionals, in health and elderly care and rehabilitation”.17

There is mixed evidence on how the multidisciplinary

and person-centered care models affect the health-care utili-

zation patterns.4 A systematic literature review of compre-

hensive multidisciplinary care programs for patients with

MCCs concluded that there was no definitive evidence avail-

able to draw conclusions on how such programs affect health

utilization patterns.18 A recent systematic review and meta-

analysis concluded that multidisciplinary care coordination

interventions for patients with MCCs appear to have the

potential for improving primary and secondary outcomes,

including care utilization.19 The effects of such care pro-

grams are different for each type of model and disease.

Further evidence is needed to establish if multidisciplinary

care interventions affect health-care utilization patterns in

patients with specific disease combinations. One published

empirical study explores the effects of multidisciplinary care

interventions on care utilization patterns of HND patients,

but it measured care utilization through hospital admissions

only.20

The aims of this study were to describe the character-

istics of HND patients and to explore the initial effects of

a multidisciplinary and person-centered care on total care

utilization.

Materials and Methods
Study of the Intervention
This study reports the initial findings of a randomized con-

trolled trial (RCT; CareHND). The RCT investigates several

aspects of a multidisciplinary and person-centered clinic, here-

after referred to as the HND center.10,21 Patients who fulfilled

the inclusion criteria (established cardiovascular disease, dia-

betes mellitus type 1 or 2, and established kidney disease) and

provided written informed consent were randomized to either

traditional standard care or to the HND center.

Context of the Intervention
The study was conducted at the HND center that was estab-

lished at a tertiary academic medical hospital, Danderyd

University Hospital, in Stockholm, Sweden. The hospital is

a large Emergency Hospital, with 540 beds, that provides

specialist health services for approximately 650,000 persons

as well as conducting research and teaching as an affiliated

teaching hospital of Karolinska Institutet. In Sweden, the

health-care system including prescription drugs is almost

exclusively tax-funded. The responsibility for overall health

policy lies with the state, but funding and service provision

are the responsibility of the region, in particular, primary and

hospital-based care.

Primary health-care services are seen as the foundation

of the Swedish health-care systems, but a large part of the

care is provided by regional hospitals and hospital-based

specialists. Municipalities are legally responsible for care

provision and the housing needs of elderly people. These

organizational boundaries between these providers create

care coordination challenges for patient groups, such as
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HND patients, that are dependent on care provision from

the municipality as well as primary- and hospital-based

care.

Intervention (HND Center)
The HND center is the second of its kind in the world, after

a similar center at St Paul’s hospital Vancouver, Canada.20

The goal of the outpatient center is to offer comprehensive

care to HND patients in an integrated, multidisciplinary,

and person-centered manner to improve care coordination,

reduce and replace visits to a variety of doctors and nurses,

and within a period of one-year, develop sustainable care

management plan that can be handed-off to primary care.

Upon the HND center’s establishment in 2013, clinical and

health systems' researchers were tasked to design

a research program to compare clinical outcomes, patient

experience and costs of HND center care to that of tradi-

tional “siloed” care processes. This evaluation was neces-

sary for estimating the value gained or lost when

implementing this type of multidisciplinary and person-

centered intervention.21

The HND center aims to optimize medical care, reduce

unnecessary health-care utilization, and potentially lower

costs for HND patients. Patients meet the team through

a set of outpatient visits, and a junior consultant (JS) then

discuss all cases during twice-weekly conferences with the

three senior consultants.15 The HND center operates on

weekdays during office hours. HND Staff is a team of

health-care professionals including the junior consultant

and a nurse manager supported by an “undersköterska”,

an equivalent of an American Licensed Practical Nurse

(LPN) or a British NHS Health-Care Assistant. This team

is complemented with dieticians, physiotherapists, part-

time nurses specialized in heart failure, nephrology and

diabetes, and two each of nephrologists, cardiologists and

endocrinologists on a rotating schedule. Instead of patients

visiting the different specialties at different locations as in

traditional care model, the HND center is designed from

a patient-centered perspective where patients obtain all

necessary treatments at a single location.

Data Collection and Measures
Data were collected from Stockholm County Council’s

VAL database. The VAL Database collects data from the

electronic health records and patient administrative sys-

tems of different health-care providers in Stockholm into

a single place for medical billing purposes. For this study,

data were obtained for the period of January 2008 to

April 2018 for HND patients recruited to the RCT. This

period included 5 years of baseline data ahead of the HND

center’s establishment, and all data up until data analysis.

Data (linked to personal identification numbers) were

obtained for 110 HND patients. All data were de-identified

using an encryption code and stored in a secure locker

under the supervision of responsible persons. All patients

were given a unique ID number that could be used to trace

the patient’s data.

We collected data on general patient characteristics

(age, sex and demographics) and care utilization. Since

a patient’s degree of morbidity can have a large influence

on their care utilization, we collected main-diagnosis data

in the form of ICD codes.

In this study, care utilization included all care provided

by the Swedish health-care system except for non-licensed

health-care providers in nursing home settings or assisted

living settings. Measures of care utilization included: 1)

unplanned visits including outpatient emergency visits

(ED visits) and unplanned inpatient visits, 2) inpatient visits

both planned and unplanned, 3) length of stay per admission

(LOS), and 4) planned outpatient visits (telephone, total in-

person visits, primary care, physician and nurse visits).

Data Analysis
To study the patterns in care utilization before and after

patients were included in the HND intervention, we con-

ducted a descriptive quantitative analysis guided by the RCT

design. Data were prepared for the analysis such that each

row represented a clinical event, such as a visit, associated

with a specific patient, specific date, main diagnostic code,

visit type, indication if inpatient or outpatient, if acute or

planned, and the length of stay for inpatient visits. Data were

cleaned by eliminating missing values. After removing miss-

ing values, the data needed to be normalized to a common

time scale. The aim was to compare care utilization after

patients were randomized, but patients were recruited to the

RCT intermittently over a few years. In order to compare the

intervention and control arms, the time scales of each patient

were normalized to a common scale where time zero repre-

sented the start of each patient’s exposure to the intervention,

represented by the first HND-center-visit. Patients in the

control arm did not experience a first-HND visit, so

a hypothetical first-HND visit was estimated. As patients

in both the intervention and control arms had a set date in

which they were recruited to the study, patients in the inter-

vention arm would experience their first-HND visit some-

time after recruitment. The hypothetical first-HND visit date
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for the control arm was estimated by adding the mean

recruitment-to-first-HND-visit time for the intervention

arm to the recruitment date of patients in the control arm.

All data entries during the first month of intervention were

excluded from the analyses because the change to HND care

was associated with several visits to transition patients into

HND care processes.

Recruitment to the RCT is ongoing since the HND

center’s establishment. As a result, many patients were

recruited within the past few years, and some within

a few months of the analysis. This required that we use

a 6-month cut-off period because the number of patients

with sufficient data would have been unacceptably low

using a higher cut-off period. The cut-off period was

defined as the minimum number of days (months) HND

patients had to be exposed to the respective intervention

and control arms before they could be included in the

analysis. To adjust for the late entry, all patients whose

first-HND visit were less than 6 months before the end of

the data collection period were removed from the dataset.

For similar reasons, to adjust the data for mortality, all

HND patients who died within less than 6 months of the

intervention were also removed from the data set.

The dataset consisted of 234,763 observations and 20

variables (such as personal number, RCT arm, health-care

provider type, acute or non-acute, clinic/department, visit

date, admission and discharge dates, visit type, diagnosis

type, i.e. ICD codes and clinical procedures) for the 110

HND patients. After mortality and late entry adjustments,

a total of 77 patients had complete data for 6 months

following inclusion in the trial. Of these, 42 patients

were in the intervention arm and the remaining 35 patients

were in the control arm (Figure 1).

Descriptive statistics were used to analyze patient char-

acteristics including age, gender, and ICD codes. Median

diagnosis frequencies, based on ICD codes, were used

because such variables are heavily skewed right. From

these ICD codes, weighted Charlson Comorbidity Index

(CCI) scores for both the intervention and control arms at

the baseline were also calculated.22,23 The CCI is a method

used to categorize comorbidities of patients based on ICD

codes, where each category has its associated weight (from

1 to 6) based on the adjusted risk of mortality. Weighted

CCI scores were calculated in R package called

“Comorbidity” version 0.4.1. The comorbidity score for

a patient is the sum of all weights, and the higher the score

the more likely mortality as an outcome.22,23 Descriptive

statistics were also used to present the CCI scores.

For all care utilization variables, the mean per-patient

monthly frequency for the baseline period of 24 months

prior to normalized time zero was calculated for all

patients in the study. The median of the patient means

was then calculated, as the distribution of the means was

heavily skewed right. Patients with zero values were

included in these calculations. However, when calculating

the LOS per admission per patient, we did not include

patients with zero admissions in that calculation. The same

calculations were run for the post-intervention 6-month

periods for the intervention and control arms.

A Wilcoxon Ranked Sum Test was performed to test if

Figure 1 Flow chart of the patients included in the care utilization analysis.
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there was a significant difference between the intervention

and control arms with respect to each care utilization

variable.

We also stratified the care utilization by age group,

because we anticipated differences.

Ethical Considerations
The study was approved by the Stockholm Regional Ethics

Committee (Diary Numbers 2014/384-31/1 and 2017/999-

31/2). Data processing was in compliance with ethical

approval, and in accordance with the Declaration of

Helsinki. Informed consent was obtained from all study

participants. Upon request, the authors will share de-

identified VAL data, the R script and the post-processing

dataset, used in the current study, with other research

institutions specifically for research purposes – so long

as the data sharing process is in compliance with the

General Data Protection Regulation (GDPR) policy. Data

will be available for 10 years after publication. The corre-

sponding author can be contacted for data sharing pur-

poses. Further information on Individual Participant Data

Sharing are available on clinicaltrials.gov.

Results
Patient Characteristics
The distribution of study participants’ demographics is

shown in Table 1. Both arms contain more men than

women, and the mean age was 75.6 years. The majority

of patients in both arms were in the age range 70–79

years – 48% and 46% for intervention and controls arms,

respectively.

Fifty-nine different main diagnoses were identified,

and the 20 most frequent diagnoses in each group are

presented in Appendix A, with the corresponding frequen-

cies. The most predominant diagnosis was type 2 diabetes

mellitus, for which those patients sought health care 523

times during the selected period.

There were differences between the groups in terms of

most frequently assigned diagnoses and the presence or

absence of certain diagnoses as shown in Appendix A. For

instance, proliferative diabetic retinopathy was found only

in the intervention arm, while non-proliferative diabetic

retinopathy was found in both arms. Similarly, unspecified

cerebral infarcts were found only in the control arm and

heart valve prostheses were found only in the intervention

arm. Other noticeable differences between the two groups

were that essential hypertension and angina pectoris were

proportionally more in the control arm (56 and 18) com-

pared to the intervention arm (35 and 12).

The number of multimorbidities ranged from 2 to 44

diagnoses per patient (Table 1). Aggregate CCI scores for

the intervention and control arms are shown in Table 1,

with the HND patients having scores a full point higher

(mean = 5.4) than controls (mean =4.3).

Initial HND Center Effects on

Health-Care Utilization
The patients are high consumers of care, typically experien-

cing three to four outpatient visits and one inpatient visit per

month, and spending 3 to 5 days in the hospital per admis-

sion. This group of 77 patients experiences approximately

250 outpatient visits, and 300 bed days each month. In some

cases, these patients were hospitalized for up to 34 days. The

median per month care utilization variables at baseline and

6 months after randomization are shown in Table 2. The

median LOS in the intervention and control arms were 3.5

and 4.0 days, respectively, compared to 4.0 at baseline. Nurse

and telephone visits increased from baseline in the interven-

tion arm to 2.1 and 1.2, respectively, from 2.0 and 1.0. The

control arm remained the same, with a slight decrease to

Table 1 Baseline Demographics and Multimorbidity of Study

Groups (Intervention Compared to Control)

Characteristics Control

Arm

(STAN)

Intervention

Arm (HND)

Number of

participants

35 42

Gender Female 11 (31.4%) 7 (16.7%)

Male 24 (68.6%) 35 (83.3%)

Age years mean

(Median)

76.26 (75) 74.2 (75)

Participants based on

age subgroups (%)

50–59 0 (0 %) 1 (2.38%)

60–69 7 (20%) 9 (21.4%)

70–79 16 (45.7%) 20 (47.6%)

80–89 12 (34.3%) 12 (29%)

Median diagnoses per

patient (Range)

14.0 (5–44) 17.0 (5–38)

CCI Score

Median 4.0 5.5

Mean 4.3 5.4

Abbreviation: CCI, Charlson Comorbidity Index.
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1.7 nurse visits. While the medians remained the same in

both arms, the mean physician visits slightly decreased in the

intervention arm. The remaining care utilization variables

decreased by the same amount from baseline in both arms.

The only statistically significant difference between the two

arms was seen in telephone visit frequencies.

Further exploring care utilization with a sub-group

analysis by age shows that there are an equal number of

diagnoses across the 60–69 age group, and the 80–89 age

group, but the number of visits in these groups is different

in the two arms (Table 3).

Discussion
The 77 patients included in this study presented a large

variation in terms of number of diagnoses, and the patients

in the intervention arm appeared to be sicker than those in

the control arm, as indicated by the CCI score which was

a point higher in the intervention arm. The condition of these

patients is care intensive, with anywhere from five to 44

diagnoses per patient that demand several visits and a few

hundred bed days each month. Within this care utilization

analysis, the initial effects of the HND center did not result

in a clear decrease or increase in care utilization. There was

a statistically significant increase in telephone consults in the

intervention arm. There was a non-statistically significant

decrease in the median LOS per admission and an increase

in nurse visits in the intervention arm.

The increase in telephone visits and nurse visits aligns

with the intention of the HND center, which aimed to

replace, when appropriate, physician visits with nurse visits,

and in-person visits with telephone consults. A consequent

reduction in physician and in-person visits may manifest in

the long term which was also observed from the small

decrease in the mean physician visits per patient per month

in our findings. The HND RCT is ongoing, and a better

estimate of the difference in care utilization will emerge as

more patients are recruited. The increase in telephone con-

sultations could be related to managing patients’ transitions

from uncoordinated care into integrated care.

Overall, there was no substantial increase in care utili-

zation in the intervention arm, despite the fact that these

patients were sicker, with a median and mean CCI score

both a full point higher. Patients in the intervention arm

experienced a median of three more diagnoses than those

in the control arm. While the ages of the two groups were

similar, there were more males in the intervention arm

compared to the control arm (83.3% vs 68.6%), and

males tend to consume more health care.24–26

Our findings corroborate the difficulty of obtaining sta-

tistically significant findings from studies evaluating

a multidisciplinary intervention for MCC patients.4

A recent Cochrane systematic review studying the effec-

tiveness of health-service or patient-oriented interventions

in people withMCCs found that there were no clear positive

Table 2 Comparison of Care Utilization Variables for 24 Months Pre- and 6 Months Post Randomization

Variable Name Pre Intervention All (−24 to 0

Months)

Post Randomization (+1 to +6

Months) Intervention Arm

Post Randomization (+1 to +6

Months) Control Arm

P-value

Median Mean Range SD Median Mean Range SD Median Mean Range SD

Unplanned visits (per patient per month)

Total (ED + Inpatient) 2.0 1.9 0.0–5.6 1.0 1.0 1.1 0.0–4.6 1.1 1.0 1.3 0.0–7.0 1.5 0.36

ED visits 1.2 1.3 0.0–5.3 0.7 1.0 0.8 0.0–4.6 1.0 1.0 0.8 0.0–4.0 0.9 0.32

Inpatient visits 1.0 0.9 0.0–3.0 0.6 0.0 0.4 0.0–1.5 0.5 0.0 0.5 0.0–3.0 0.7 0.23

Inpatient visits (per patient

per month)

1.0 1.0 0.0–3.0 0.7 0.0 0.3 0.0–1.5 0.5 0.0 0.3 0.0–2.5 0.5 0.69

LOS per admission per

patient

4.0 4.9 0.5–28.0 4.7 3.5 6.0 0.5–34.0 8.6 4.0 4.8 0.0–13.0 3.7 0.34

Planned outpatient visits (per patient per month)

Non-telephone all 2.8 3.4 1.4–9.6 1.9 3.4 4.2 1.3–17.2 2.9 3.2 4.8 1.4–17 3.6 0.51

Telephone 1.0 1.0 0.0–2.1 0.4 1.2 1.3 0.0–2.6 0.6 1.0 0.9 0.0–2.0 0.5 0.00*

Primary care 1.0 1.2 0.0–12.0 2.1 0.0 0.5 0.0–9.3 1.6 0.0 0.5 0.0–8.0 1.5 0.43

Nurse 2.0 2.6 1.0 −7.3 1.6 2.1 2.6 1.2–7.3 1.4 1.7 2.6 1.0–7.3 1.7 0.10

Physician 0.0 0.4 0.0–3.6 0.7 0.0 0.3 0.0–3.6 0.6 0.0 0.4 0.0–1.6 0.6 0.17

Note: *statistically significant.

Abbreviations: ED, Emergency Department; LOS, Length of Stay.
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improvements in clinical outcomes, health-care utilization

and costs, and medication adherence.4 However, there is

support in the literature that the key components in the HND

clinic’s design, i.e. integrated, multidisciplinary, interpro-

fessional collaboration incorporating a patient-centered per-

spective could have a positive overall effect on patient

satisfaction and quality of care.27–29 In fact, another study

performed around the HND center found that health-care

professionals working at the center were confident that this

is the optimal approach for treating these patients.30 It could

also be beneficial that patients receive most of their care at

a single location from a single provider team.31

These patients are complex both from clinical and

managerial perspectives. From the clinical perspective, it

is challenging to stratify these patients into groups based

on the distinctive nature of their medical conditions in

order to better understand and improve care delivery.

These major differences could be influenced if physicians

in the intervention arm used different ICD codes to clas-

sify their patient visits, compared to physicians in the

control arm. These kinds of inconsistencies and a lack of

established standards render scarce health-care resources

wasted, compromising patient care and leading to poorer

patient outcomes.32–34

The high magnitude and variation of both diagnoses and

care utilization are evidence that maintaining homogeneity

in randomized controlled trials conducted on HND patients,

and patients with MCCs, in general, is challenging. The

underlying complexity and heterogeneity of HND patients

in both arms were evident by the CCI scores, and when

grouped by age. Different disease progression patterns were

observed in the age sub-group visit frequencies (Table 3)

and number of diagnoses (Appendix A). Perhaps a deeper

analysis with new approaches such as cluster networking

and machine learning could be applied to explore clinically

relevant sub-groups of patients with MCCs. In a separate

study, we were able to identify three distinct sub-groups of

HND patients, i.e. HND patients with chronic obstructive

pulmonary disease, kidney transplant, and paroxysmal ven-

tricular tachycardia by applying machine learning

algorithms.35 These methods could be incorporated in the

design and randomization of controlled trials such that the

heterogeneity and bias in the intervention and control

groups are reduced. Innovative use of statistics and machine

learning in the randomized controlled trials could generate

a new ecosystem for validation and exploration that could

complement or replace these kinds of studies.36,37 The

approach to identify sub-samples of subjects for controlled

trials may have better results in demonstrating the effects of

interventions. The identification of sub-groups, specific dis-

ease combinations and clusters of diseases is likely to pro-

vide useful insights during the management of patients with

MCCs.38 We intend to incorporate the insights and data of

this study in the design and validation of a predictive deci-

sion support model for HND patients.

Limitations
The sample size of the study is relatively small and the HND

patients are all from a single hospital. Therefore, general-

izability of the findings may be limited. For the primary

analysis, we only used the major diagnoses listed in the

data sets and did not include other diagnoses. Further, to

fully understand the effects of this intervention, care utiliza-

tion should be evaluated together with other outcomes and

costs. The effects on clinical outcomes and patient experi-

ence will be reported upon completion of the RCT.

Conclusion
HND patients consume large amounts of health-care

resources including high hospitalization rates, emergency

department visits and frequent encounters with professionals

in the health-care system. Providers are left with the task of

Table 3 Distribution of Median Visits per Patient and Median Number of Diagnoses per Age Group

Intervention Arm (n = 42) Control Arm (n = 35)

Median Overall (Includes All

Types) Visits per Patient (Range)

Median No of

Diagnoses per Patient

(Range)

Median Overall (Includes All

Types) Visits per Patient (Range)

Median No of

Diagnoses per Patient

(Range)

Age Group (years)

50–59 9.0 (NA) (n = 1) 14.0 (NA) (n = 1) NA (n = 0) NA (n = 0)

60–69 12.0 (1–257) (n = 9) 8.0 (4–12) (n = 9) 1.50 (13–61) (n = 7) 8.0 (6–10) (n = 7)

70–79 9.0 (1–522) (n = 20) 13.0 (5–21) (n = 20) 6.0 (6–110) (n = 16) 9.0 (3–19) (n = 16)

80–89 4.50 (1–350) (n = 12) 12.0 (6–30) (n = 12) 9.0 (7–62) (n = 12) 14.0 (7–37) (n = 12)
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delivering this magnitude of care to treat a diverse set of 59

separate diagnoses. The complexity of this situation captures

the challenges faced by providers implementing integrated

care interventions, and by researchers evaluating such inter-

ventions. However, initiatives like the HND center may

positively influence health-care utilization in HND patients.

Innovative methods like machine learning should be

explored in studies designed to evaluate the impact of inte-

grated care on care utilization of patients with multiple

chronic conditions.
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