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Abstract

(1) Scientific background: The co-occurrence of two or more chronic
conditions in an individual is considered the "most common chronic condition”
associated with substantial disability and high care costs. Health Information
Technology (HIT) systems hold the potential to facilitate care for multimorbid
patients.

(2) Objectives: (a) To map unique expressions of HIT use, which can support
the provision of main aspects of care for multimorbid patients; (b) To examine
through electronic health records (EHR) use the extent to which providers
follow clinical recommendations; (c) To examine the coordination of care of
patients and of HIT tools capabilities to overcome coordination challenges.

(3) Methodology: A mixed-methods design, incorporating qualitative and
guantitative methods. Qualitative Phase: in-depth semi-structured interviews
among primary care physicians and nurses. Quantitative phase: providers self-
administered questionnaire, EHR data collection related to percentage of
recommendations followed by health providers and patient questionnaires.

(4) Findings: Strengths of HIT systems included: the availability of a health
information exchange system and the availability of a wide-range of sources
of information, including prescription and dispensing of medications. Main
challenges identified were: lack of efficiency in information retrieval, need to
switch between multiple screens and simultaneously cope with multiple sources
of information, and difficulties in coordinating among guideline
recommendations and providers involved in the care of patients with
multimorbidity.

(5) Conclusions: Findings point to the complexity of HIT use in care
management of patients with multimorbidity. The findings are expected to be
used to generate recommendations for the future evaluation research.
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Section 5: Comprehensive scientific report - English

1. Scientific background

Multimorbidity, the co-occurrence of two or more chronic conditions in an individual
is considered the "most common chronic condition” (Tinetti, Fried & Boyd, 2012)
associated with substantial disability, higher incidence of acute illness and death,
and contributes to the largest share of health care resource consumption.
Approximately one in four adults has two or more chronic conditions, and half have
three or more chronic conditions (Fortin, Hudon, Haggerty, Akker, & Almirall, 2010).
The prevalence of multimorbidity among individuals increases with age and is
estimated to affect 35%-80% of the population in developed countries (Britt,
Harrison, Miller, & Knox, 2008). Reported trends of increasing prevalence of
multimorbidity (van de Akker, Vaes, Goderis, Van Pottelbergh et al, 2019) are
highlighting the critical need to address the challenges related to the complexities
involved in multimorbidity care management.

A major reason for the complexity in treating patients with multimorbidity is
the discrepancy between current care management approaches, which are
developed for single-disease care, and the features of multimorbidity. Single
disease care recommendations are developed based on studies that exclude
patients with multimorbidity and may have unintended consequences, by focusing
providers’ attention on specific aspects of care or care of single diseases instead of
accounting for a full range of care activities that are relevant for patients with
multimorbidity (DuGoff, Dy, Giovannetti, Leff, & Boyd, 2013). Despite the striking
limitations of single-disease guidelines for patients with multimorbidity, little
evidence has been generated to inform medical decision-making for patients with
multimorbidity (Guthrie, Payne, Alderson, McMurdo, & Mercer, 2012).

Complexity in multimorbidity care is also due to the inherent fragmentation in
healthcare delivery, with poorly integrated care systems and over-burdened
healthcare providers. Providers often struggle with balancing the benefits and risks
of multiple recommended treatments and following multiple recommendations is a
challenge (Guthrie et al., 2012). Having more than one condition generates
interactions between pathologies, duplication of tests, difficulties in adhering to

often conflicting clinical practice guidelines, obstacles in the continuity and
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coordination of care, confusing self-management information, and medication
errors. In this context, Health Information Technology (HIT) hold a potential promise
for multimorbidity care management as HIT systems are designed to handle
complexity and support integration and longitudinal follow-up (de Lusignan, 2014).

Current healthcare delivery is characterized by increased adoption of HIT
systems (Barbabella, Melchiorre, Quattrini, Papa, & Lamura, 2017). The most
fundamental use of HIT in healthcare in general and in primary care in particular, is
through Electronic Health Records (EHR) (Black et al., 2011). EHRs have been
primarily developed for data management, including documentation, storage and
retrieval of a wide variety of clinical data (such as diagnoses, treatments, laboratory
tests, and medications) and nonclinical data (social and demographic
characteristics) (Car et al., 2008). Many of the potential benefits of EHRs come from
being able to collect and use large volumes of data relatively quickly at any point of
care (Black et al., 2011; Krist et al., 2014). Yet, data collection and retrieval are only
the foundation functions of current advanced EHR systems and a wide array of
aspects related to how EHRs are used in current practice are increasingly
developed and identified (Ancker et al., 2014). Data organized within the EHR is
easily presented at subsequent encounters, can be used to support clinical decision
making, via Clinical Decision Support (CDS) systems and can potentially be
transferred between providers and care settings using Health Information Exchange
(HIE) mechanisms.

While CDS systems hold the potential for improving care processes, their
implementation within multimorbidity care management settings is not known. A
recent review has fund that only 4 of the 50 studies focused on merging concurrent
clinical practice guidelines and all systems described tended to simplify the analysis
by referring to only two concurrent clinical practice guidelines (Fraccaro et al.,
2015). Yet, this scenario is too simplistic for the current reality of multimorbidity, as
patients often have more than two concurrent conditions.

HIEs are defined as interoperable electronic sharing of clinical information
among health care providers (Bailey et al., 2013), allowing access to patient data to
inform decisions, and thus potential to reduce fragmentation of care (Rudin, Motala,

Goldzweig, & Shekelle, 2014). As more types of information become more readily
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available through HIE the potential for improved coordination and continuity
increases, yet, use of HIE is almost uniformly low and many barriers to its efficient
use exist (Flaks-Manov, Shadmi, Hoshen, & Balicer, 2016; Hersh et al., 2016).
Thus, understanding how HIE can best address the challenges related to multiplicity
of information generated by a wide range of providers across multiple care settings,
involved in the care of patients with multimorbidity, is needed.

In Israel's Clalit Health Services, the EHR system ("Clicks") is a commercial
electronic product which serve as the sole tool for documenting medical information
under a range of circumstances and work environments across all the
organization’s primary care clinics (Fragidis & Chatzoglou, 2018). The Clicks
system includes elements of data management (intake, storage and retrieval),
including data on all prescriptions and dispensed medications, lab tests and
imaging and specialist consultations. Additional HIT platforms and tools in use are
the HIE system - "OFEK" and CDS embedded within the Clicks, such as the
"chronic disease portal” (has been implemented in Clalit since 2005) (Nirel et al.,
2010). Nonetheless, the potential of EHRSs in relation to their ability to support the
delivery of comprehensive and coordinated care for patients with multimorbidity is
yet to be evaluated.

Evaluation of HIT use has generally focused on technology implementation
and user satisfaction. Few studies are guided by conceptual models that help map
the various HIT aspects that should be evaluated. One such framework is the
Health Information Technology Reference Based Evaluation Framework (HITREF)
model (Sockolow, Crawford, & Lehmann, 2012). The model was previously used in
studies which reviewed various HIT evaluation frameworks to develop
recommendations and guidelines for HIT assessment and HIT users' satisfaction
(Gray & Sockolow, 2016; Haux & Lehmann, 2014). HITREF systematically extracts
six HIT concepts to guide research and evaluation of EHR use in different medical
contexts, including one that pertain to the structural aspects: structural quality; two
that pertain to the processes of using the technology: quality of information logistics
and effect on quality of care processes; two that pertains to outcomes: effects on
outcomes of quality of care and unintended consequences/benefits; and a sixth

general aspect that relates to general barriers and facilitator (Figure 1 in Appendix).
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As part of organizational efforts to better integrate the care of patients with
multimorbidity, Clalit Health Services has recently begun to implement the
Comprehensive Care for Multimorbid Adults Program (CC-MAP). The CC-MAP is
based on the Guided Care program developed in the US (Boyd et al., 2007)
introducing a new role for nurses working jointly with the patient's primary care
physician, to perform several care activities aimed at improving the care of patients
with multimorbidity who are at high risk for deterioration and high resource use.
These activities include the performance of a comprehensive assessment, creation
of a tailored care plan, based on all recommendations from existing clinical
guidelines for each of the patient's conditions, proactive follow-up, self-management
support and caregiver support and care coordination. A major innovation of the CC-
MAP is the implementation of abbreviated practice guidelines aimed to highlight
care recommendations for 9 high impact and high prevalence chronic conditions -
congestive heart failure, chronic obstructive pulmonary disease, chronic kidney
disease, diabetes, hypertension, depression, atrial fibrillation, ischemic heart
disease, and dyslipidemia. These abbreviated guidelines serve as the basis for the
development of a patient tailored care plan by the primary care physician and CC-
MAP nurse, which guides patient care decisions and is translated to specific
actionable tasks the patient is supported in performing (such as lifestyle changes or
improving adherence to medications).

Throughout the implementation of the CC-MAP various tools have been
incorporated to the Clalit EHR platform and to the workflow processes of CC-MAP
nurses. This study aimed to assess the HIT related needs of primary care teams,
providing care for patients with multimorbidity and to assess the degree HIT tools
support the ability of primary care nurses and physicians to provide high quality care
for patients with multimorbidity, including: (1) the presentation of relevant clinical data,
tailored to the need of patients with multimorbidity; (2) the implementation of clinical
guidelines for multi-morbid patients; and (3) the prioritization of patients according to
their complexity and the urgency of care.

2. Research Objectives

The main objective of this study is to examine the whether the needs related to the

use of integrated HIT tools in the care of patients with multimorbidity and to assess
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the degree to which they lead to better coordination and improved quality of care

through the support for performance of guideline concordant care.

The specific aims are:

1. To identify HIT features that contribute or hinder care management for multimorbid
patients within a primary care management program (the CC-MAP)

2. To examine the extent to which providers make recommendations according to a
set of clinical guidelines tailored for the care of patients with multimorbidity and the
potential contribution of HIT features to support performance of multiple care
recommendations.

3. To examine the coordination of care of patients within the CC-MAP program and to
assess HIT tools capabilities to overcome coordination challenge
3. Methodology

Setting

This study evaluated care provided as part of Clalit's CC-MAP. Patients eligible for
the program are adults (age 18 or older) who have 3 or more chronic conditions and
who were identified by a morbidity burden prediction model (the Johns-Hopkins
Adjusted Clinical Groups Predictive Model — ACG-PM) (Balicer et al., 2010) as
patients at high-risk for deterioration in their overall health condition and for
incurring high future costs. Upon entrance to the program patients undergo a
comprehensive assessment and a care plan is produced based on relevant clinical
guidelines, as detailed above. Only primary care clinics in which physicians have an
overall high or very high morbidity burden of their patient panel (i.e., a large
percentage of high risk multimorbid patients) are eligible for participation in the CC-
MAP. The program is recently gradually implemented within Clalit's clinics, with a
case load of 150 patients for each CC-MAP nurse.

Study Design

A mixed-methods design, incorporating qualitative and quantitative methods.
Qualitative Phase — in-depth semi-structured interviews were performed among
primary care physicians and CC-MAP nurses.

Quantitative phase — this phase included three main parts:

1. Data were collected on patients participating in the CC-MAP on performance of

care processes according to guideline recommendations via electronic health
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record data retrieved by participating CC-MAP nurses. Data on guideline non-
concordance was assessed and reasons related to gaps in information were
identified. The relations between patient and CC-MAP care characteristics were
assessed.

2. Patients' assessment of the degree to which their care is coordinated was collected
via patient-reported telephone questionnaires at two time points: at 6 month and 12
months after initiation of participation.

3. Providers' (nurses' and primary care physicians') assessments of challenges
related to multimorbid care management and HIT use were collected via a self-
administered questionnaire.

Study population

Healthcare providers: Primary care physicians and nurses in Clalit medium-large

primary care clinics in various locations around the country (Haifa, North, Tel-Aviv,
and Central regions), providing care for a large (at least 15% of the practice)
percent of multimorbid patients, were invited to participate in the semi-structured
interviews. Inclusion criteria were: physicians and nurses with at least 3 year
experience in primary care clinics, caring for patients with multiple chronic
conditions. Additionally, the questionnaire was administered to all physicians and
nurses who participate in the CC-MAP.

Patient population: Patients eligible for the CC-MAP are those with an overall

morbidity risk score (ACG system high risk probability score) of 0.19 or above
(corresponding to 4% Highest Risk Score), are age 18 and older, and who have 3
or more chronic conditions. The CC-MAP does not include patients who are
confined to bed, are kidney, liver or heart transplant patients, patients receiving
active cancer treatment (chemotherapy, radiotherapy or other oncology treatment
during the past 3 years), dialysis patients, patients with schizophrenia and patients
who are cognitively impaired. Patients whose records were reviewed as part of this
study include only those with at least 2 of the focus conditions for which a minimal
set of guideline recommendations was developed: congestive heart failure, chronic
obstructive pulmonary disease, chronic kidney disease, diabetes, hypertension,
depression, atrial fibrillation, ischemic heart disease, except for dyslipidemia (as it is

sometimes considered a pre-condition). Diagnoses were extracted from the Clalit
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database and confirmed by the nurse during the patient file review. Patients were
sampled based on either being: new to the CC-MAP (<6 months in the CC-MAP), or
veteran to the program (21 year). Of the 295 patients that were eligible for the
study, records were reviewed for 204 patients (until sample size requirements were
met).

Data collection framework and instruments:

Qualitative phase: HIT interviews were guided by the HITREF framework described

above. Semi-structured interviews of ~45-60 minutes were conducted with primary
care physicians and CC-MAP nurses, in purpose to elicit more information about
clinicians' perceptions about the appropriateness of HIT to meet the needs related to
multimorbidity care management, specifically the provision of coordination of care.
Quantitative phase

Challenges to multimorbidity care management and HIT use - Physicians and nurses
were asked to rate the following: (a) How often do you encounter the following for
your multimorbid patients (i.e. patients who have multiple chronic conditions)? and (b)
To what degree does the EHR system ("Clicks") support provision of care for patients
with multimorbidity? Answers were rated on a 5-point Likert type scale ranging from
1="“not at all” to 5= “a lot”.

Percentage of recommendations followed by health providers - Summary measures
of the percentage of recommended guidelines being followed by providers were
constructed based on electronic health record information on providers' referrals to
recommended tests, procedures, and specialty visits. All follow-up laboratory tests
and imaging which were ordered, and all referrals and procedures that have been
made as indicated in the care recommendations for each of the relevant conditions of
the 9 focus conditions were recorded. For each patient a score was calculated, based
on the proportion of care processes referred or provided by the physician or nurse,
out of total relevant recommendations. The score was then dichotomized at the mean
score, with 0 = “below average guideline concordance” and 1 = “at or above average
guideline concordance” (see Appendix 2 for an example of the abbreviated guidelines
developed for the CC-MAP for one of the nine conditions: Chronic Obstructive
Pulmonary Disease (COPD) and of the coding scheme for the percentage of referrals

performed). Additionally, for care processes which were not recommended or referred
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to, nurses were asked to provide reasons out of a predetermined category list (e.g.,
biomedical reasons, such as no clinical need or patient has a physical or cognitive
limitation).

Coordination of care — was assessed via patient questionnaires on their
experience with aspects related to their chronic iliness care (using subscales of the
Patient Assessment of Chronic lliness Care (PACIC) questionnaire (Glasgow et al.,
2005). The PACIC is a validated questionnaire, which provides a patients' self-
assessment measure of their care experience. The instrument has been
translated, validated and used by patients with various conditions in several
countries, including in a sample of Israeli Heart Failure patients. The "coordination”
subscale incudes 5 items (Cronbach’s a = .844). Example of items: "Referred to a
dietitian, health educator, or counselor"; "Told how my visits with other types of
doctors, like an eye doctor or other specialist, helped my treatment".

Data Analysis

Qualitative phase — The analysis encompassed the concurrent processes of

collecting, coding, categorizing, and interpreting interview data (Strauss & Corbin,
1990). First, two researchers coded the transcribed text. During this process, we
grouped relevant statements into themes, following the iterative procedures
recommended by Hall and colleagues (Hall, Long, Bermbach, Jordan, & Patterson,
2005). Discussions between the coders and other members of the research team
continued until consensus was reached. Finally, themes were proposed and,
relationships among categories were examined and described.

Quantitative phase — Descriptive statistics were used for the providers’ and patients'

guestionnaires. Bivariate analyses included t-tests for continuous variables and chi-
square for categorical variables. A p-value smaller than 0.05 was considered for
statistical significance. Following the above preliminary stages multivariate linear
regression was performed to estimate the relationship between the guideline
concordance and characteristics of patients and of CC-MAP care. Analyses were
performed using SPSS (version 25) and STATA (version 10).
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4. Findings
Findings for Aim 1:

Qualitative

Interviews were conducted among 14 staff members in, including 4 physicians and
10 nurses. Eight nurses had an MA degree and 2 had a BA. Seniority within primary
care or other community settings ranged between 10-35 years. Analyses focused
on the structure and process categories of the HITREF model: structural quality;
quality of information logistics and effect on quality of care processes. Classification
of themes and subthemes followed the main constructs of the HITREF model as
outlined below:

Structural Quality (Functionality)

All the interviewees work on a regular basis with a standard EHR used by Clalit
Health Services ("Clicks"). Nurses and physicians work with similar versions of the
patient's EHR, each slightly customized in terms of the organization of tools which
are used by each profession (for example, nursing assessments are not displayed
at the front page of the physicians' view). Functionality according to the HITREF
model refers to the ability of the structural elements of the HIT to support its main
functions. The following sub-categories emerged as central to how nurses and
physicians use the EHR in caring for multimorbid patients.

Mastering EHR use: lack of a systematic approach

One of the challenges of caring for patients with multiple chronic conditions is the
need to handle many pieces of information (many medications, a large variety of lab
tests and consultations, etc.) and to cope with the various types of alerts and tools
available in the EHR. According to our interviewees this requires a relatively high
level of mastery of the EHR, yet training even in basic EHR use was not
standardizes and there was significant variation in how each provider used the
EHR. Noteworthy was the fact that there was no systematic approach to how the
EHR should be used in the course of care for patients with multimorbidity (e.g.,
when a care plan is made, which screens should be viewed, where should what

type of information be documented).
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Fragmented structure: technical delays and frustration

Navigation within the Clicks and between the Clicks and other HIT tools such as the
OFEK HIE system was reported as not streamlined well which causes many delays
and frustrations. Also, as patients with multimorbidity has a lot of information on
their conditions generated by different providers and care settings, this poses a
significant burden in terms of the time it takes to review all of the relevant
information. Additionally, sometimes there are delays in information flow, especially
as the hospitalizations admission information is not always up-to-date. This can
contribute to fragmentation as, for example, if a patient is discharged yet they still
appears in the "currently hospitalized" list, there is a missed opportunity for post-
discharge follow-up.

Structure in the service of integration

Several features available in Clalit's HIT systems serve to promote integration
between providers, settings and clinical recommendations. The HIE system, the
OFEK connects information from patients’ EHR from primary care, specialists and
hospital settings and enables providers to view patients’ information on diagnoses,
lab tests, and imaging.

The following HIT tools were reported as contributing to multimorbid care
management, especially as they contribute to integration: the "chronic disease
portal”, which combines alerts on common chronic conditions (Diabetes, congestive
heart failure, hypertension, chronic kidney disease and hyperlipidemia) and notifies
the nurse whether clinical guidelines (also termed as "quality indicators") for any of
these conditions are not met; "similar EHR": the ability of nurses to view the same
information available at the physicians' version of the EHR and vice versa; and
"team communication” including a messenger service between the primary care
physicians and the nurses, and shared notes. Nurses indicated that these tools
promote their ability to integrate amongst the various sources that take part in the
care of patients with multimorbidity.

One structural aspect that is missing but was indicated to be highly needed
by the nurses is a tool that enables to plan the patients' visit schedule ahead of
time. As planned follow-up is an important feature of chronic care management,

especially when patients have many conditions and many aspects of care are in
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need of follow-up (medication adherence, recommendations for life-style changes,
specialist consultations etc.), lack of such tools hinders continuity and integration.

Effect on Quality Processes

Appropriateness of patient care - The tension between standardized processed
data and flexible clinical decision making

EHR systems are usually mostly developed for documentation and management of
single diseases and episodes of care. HIT tools that are aimed at ensuring the
completion of quality indicators (originally developed for single chronic conditions)
are usually incompatible with the need to integrate amongst multiple
recommendations and considerations, such as conflicts and contraindications
between medications and treatments or care burden for patients. As the physicians
and nurses who were interviewed noted, there is an inherent tension between the
standardized approach aimed to promote quality of care and make sure important
care recommendations are not missed, to the need for flexibility in order to tailor the
treatment plan to meet the needs of patients with multimorbidity.

Quality of Information logistics

Completeness and correctness of data

One of the major challenges related to EHR use of patients with multimorbidity
which was noted by our interviewees is the need to maintain an orderly problem list
which includes all the current diagnoses without omissions and duplications.
Physicians and nurses have noted that for patients with several chronic conditions,
for which diagnoses are generated by various physicians (either the primary care
physician or the various specialists), managing the problem list requires time and
awareness to what was recorded by whom and when.

Table 1: Themes and subthemes

Category Sub-theme Example Quotes

Structural Mastering #2 nurse: "In fact, | received training on how to use

Quality: EHR use: lack the Clicks as an apprentice in the clinic, from a

Functionality of a systematic veteran nurse in the clinic, and then every time there
approach were updates, there were emails with explanations

about how to employ them, or maybe there were
lectures here and there "

#15 physician: "We are working with software that
was constructed 20 years ago to meet the needs of
pharmacists. It is not originally intended for you by

2017 16 6.0n 0910



No. of research proposal

2015/190/x

physicians and nurses, and its definitely not intended
for use in chronic illness care. " "... every doctor or
other staff member is trained at some point. There is
no basic training and each staff member's needs are
different. There are really a lot of fields and screens
and you can also do the same job in a different way."

#3 nurse: "After | listen to the patient, | also check
what happened on our previous visit, what we did,
what topics we talked about, if | provided any
consultation or new information, | go through all these
things ...l check specialist consultations, if he [the
patient] performed some tests during this time, .. it is
more or less the process... there is no "one-way""

Structure in #8 nurse: "the doctor asked me all kinds of questions,
the service of | told him, everything is available on OFEK, all her
integration follow-ups and all her tests appear there"

#2 nurse: "the "chronic disease portal” and the
"guality passport" enable me to jointly view all quality
indicators that were not completed for this patient. Not
all are relevant for the patient but | have an option to
indicate what is not relevant” "..another very useful
new addition to the Clicks is the medication
adherence management screen — there | see all the
prescribed medications with non-dispensed drugs
marked in red, which | can follow-up on and see why
the patient is not taking and if changes are need to be
considered by the doctor. "

#3 nurse: "the doctor and | see the same information
and this is very important because I'm not dependent
on receiving information from the doctor. We usually
communicate via the "messenger" | send him a short
guestion or ask him to open the patient's record and
look at the patient's test results"

#5 nurse: "l invite the patient for follow-up and
document in the system that this is a planned visit. On
the day of the visit, | will receive a reminder of all the
patients who have planned visits that day. There is
also a reminder about diabetes and blood pressure
monitoring. There is also a possibility to place a
reminder in my personal work calendar, but | do not
use it because | have too many reminders. There is
no mechanism for planning the schedule for all of my
patients in a predetermined way for the next week or
month."
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Effect on

Quality
Processes

Fragmented
structure:
technical
delays and
frustration

Appropriatene
ss of patient
care - The
tension
between
standardized
processed
data and
flexible clinical
decision
making

#5 nurse: "The patient tells me | was at the doctor's
office and | have not seen the visit yet, so I'm looking
in the OFEK where it's not straightforward, because if
| open the OFEK it takes a while before it opens and
then if | need additional information on the patient, |
have to go back to the Clicks, close OFEK, which
cannot stay open on my end and then go from screen

to screen, which is very cumbersome.”

#15 physician: "There is no possibility of smooth
transition between screens, parallel work, flexibility in
presentation. For example, now | want to go through
the medications. | want to see diagnoses and lab test
results. How can | remember some of the values of
HbA1C and fasting glucose, and both kidney function
... So I close and open again and again. Sometimes 5
times | go back to the lab instead of minimizing the
screen or placing in parallel. Feels like I'm working

inefficiently”

#13 physician: "in the EHR we receive a notice if the
patient is hospitalized and if he was discharged, yet
sometimes there are delays, | get a phone call from
the patient, he tells me that he's at home but
according to the system he's in the hospital".

#2 nurse: "If there is a patient who has diabetes, and
also hypertension and he is home bound with a
foreign worker, then the follow-up times are different,
the computerized assessments are different, there are
a lot of assessments needed and sometimes it takes

an hour and a half to complete”

#15 physician: "In treating patients with

multimorbidity, we usually deal with metabolic
diseases and blood vessels. Combinations are what
is important. It is important to note the conflicts
between the drugs or the recommendations. All these
areas need to be processed, analyzed, and
expressed during treatment. At the moment, this
processing is happening only in my head"

#8 nurse: "l feel that it limits my ability to think, ... |
rely too much on selection options and standard
indicators.. and it's sad and that's how it works, it
does not stimulate us anymore the brain to think a bit

beyond"
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Quality of Completeness  #6 nurse: "There is often a big mess in how the

Information  and problem list is organized. There are outdated

logistics correctness of  diagnoses, duplications and sometimes omissions.
data These patients have a lot going on and the physician

doesn't have time to organize and check and delete
diagnoses that are not relevant any more."

#13 physician: "there are many sources where
information is written. If you want to know what is
going on, you need to go over every diagnosis to see
when they [the specialists] wrote it, go in the record to
see why they wrote it, who wrote it, many times it was
just for see and reassure"

#11 physician: "For example, it is documented that
the patient has hypertension and no one has
measured his blood pressure. Once it was measured,
and since then he has had this diagnosis. If | decide
now that for every patient | will go on and correct the
diagnoses, | will not sleep for a week ... And it gets
messed up very quickly back again”

Quantitative

Providers' (nurses' and primary care physicians') assessments of challenges related
to multimorbid care management and HIT use were collected via a self-
administered questionnaire. A total of 37 nurses and 23 physicians participated in
the survey, with a median of 20 years in the profession, 7 years in the primary care
clinic, and medium-high levels of perceived challenges related to multimorbid care
management (M=3.5, SD=0.5), (M=3.6, SD=0.7) and HIT use (M=3.2, SD=0.7).
Tables 2a-b presents the distribution of each item for each of the scales.

Table 2a: Perceived challenges related to multimorbid care management

Item Mean (SD)
Contra-indications of medications 3.1(1.0)
Contradiction in other guidelines for two or more conditions 3.0 (0.9)
Incompatibility of clinical guideline target levels (e.g. LDL <100, 3.3(0.9)

HbAlc <7) indicated in guidelines relative to what you think is

appropriate

Treatment and follow up guidelines are not aligned with the targets 2.9 (1.0)
of care you think are appropriate

Treatment guidelines are not aligned with patient preferences or 3.6 (0.9)
priorities
Medication guidelines are too complex to adhere to 3.8 (0.9

Self-care regimens (e.g., self monitoring) for multiple conditions are 3.9 (0.8)
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too complex and/or contradictory for patient to follow

Follow up and tests guidelines are too difficult to be done

It is difficult for patients to comprehensively understand the
guidelines

It is difficult for patients to meet all care requirements due to
economic constraints

It is difficult for patients to coordinate their care and referrals

3.7 (0.8)
4.0 (0.9)

3.5 (1.0)

3.8 (0.9)

Items that were rated highest indicate the complexity of medication and self care

regimens, and care coordination. Items that were rated lowest relate to the

compatibility between the guidelines and patient specific targets of care and

contradiction among guidelines for several conditions.

Table 2b: Perceptions regarding the degree to which EHR features support

multimorbidity care management

Item Mean (SD)
Provides comprehensive information on all patient health conditions 3.6 (0.7)
Enables integration of all guidelines for all health conditions 3.0(1.0)
Supports achieving Clalit’s quality goals 3.6 (0.7)
Provides an up-to-date snapshot of all patient health conditions 3.4 (0.8)
Allows flexibility in adapting care to patient with multimorbidity 3.1(1.0)
Allows intervention planning for patient with multimorbidity 3.0(1.0)
The information is displayed clearly 3.3(0.9)
Enables efficient information exchange between providers 3.3(1.0)
(consultants)

Enables efficient information exchange between medical records 3.2(1.1)
and nursing records

Enables efficient information exchange between primary care and 3.2(1.0)
hospital settings

Enables integration of guidelines from all providers 2.7 (1.0)
Provides tools to support patient self-care and monitoring 2.9 (0.9
Allows to take into consideration clinical aspects when planning 3.2(1.0)
patient’s care

Provides alarms/reminders according to care needs 3.0(1.0)
Provides information on abnormal results (laboratory and other) 3.3(0.9

Items that were rated highest indicate the EHR provides comprehensive information

on all patient’s conditions and supports achieving Clalit’'s quality goals. Items that

were rated lowest relate to integration of guideline and self-care support. On

average, no significant differences between the physicians’ vs. nurses’ perceptions

of challenges related to multimorbid care management and to the use of HIT were

found.
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There were 204 patients sampled from the CC-MAP intervention patients who were

included in the guideline recommendation assessment part of this study. Patient

characteristics are presented in Table 3.

Table 3: Patient Characteristics

Patient Characteristics N %
Age (mean (SD)) 72.31 (9.72)
Sex Male 117 57.4%
Female 87 42.6%
Time in CC-MAP (index) New (<6 months) 87 42.6%
Veteran (211 months) 117 57.4%
Number of chronic conditions 1-4 conditions 99 48.5%
5-6 conditions 82 40.2%
7-10 conditions 23 11.3%
Number of patients with each Atrial fibrillation 50 24.5%
focus condition (index) Congestive heart failure 29 14.2%
Chronic kidney disease 49 24.0%
Chronic obstructive 31 15.2%
pulmonary disease
Depression 38 18.6%
Diabetes 128 62.7%
Dyslipidemia 178 87.3%
Hypertension 181 88.7%
Ischemic heart disease 90 44.1%

Overall, retrieving information on guideline concordance for each patient from the

EHR took between 20-95 minutes (average: 35 minutes). The amount of time to

retrieve data was dependent on the number of conditions, the number of

consultations, the number of recommendations related to the specific conditions

that the patient had, and the number of tests and medications. Care for CC-MAP

patients was on average 88% (SD 9%) concordant with guidelines. Of the 4939

recommendations relevant for the study population, an average of 21.2 (SD 5.4)

care processes were recommended according to guidelines for each patient. The

average rates of guideline-concordant recommended care stratified by care type

was 34% (SD: 44%) for patient counseling interventions (e.g., recommendations to

attend a diabetes self-management workshop), 77% (36%) for referrals to

specialists, 88% (17%) for prescribing medications, 91% (9%) for referrals for
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diagnostic and lab tests, and 98% (11%) for provision of lifestyle counseling

recommendations (e.g., smoking cessation).

The main reasons for deviation from recommending or referring patients to

perform guideline recommendations were as follows: Side effects: “The patient

used to get Procor and he had serious side effects of hypothyroidism so the doctor

stopped giving him this medication and he is fine now with other meds”;

Interactions: "She wasn't recommended because she has atrial fibrillation which

puts her at higher risk for complications..."; Complex conditions: “it's difficult for him

to get around because he has a lot of pain from his prosthetic leg; until the

prosthetic can be fixed it's difficult to send him to specialists and tests"; Outdated

information: “No need because he's not symptomatic, and the diagnosis is from a

long time ago, in 1999".

The results of the logistic regression analyses are provided in Table 4.

Adjusted analyses (including the variables that were statistically significantly

associated with guideline concordance in the unadjusted analyses) showed that the

older the age, the smaller the odds for guideline concordance. Additionally, patients

who were veteran (i.e., 12 months or more) versus new (less than 6 months) to the
CC-MAP, had a 2-fold greater odds (95% CI: 1.14-3.76) for having care

recommended or referred according to the clinical guidelines.

Table 4: Unadjusted and adjusted logistic regressions — correlates of

guideline concordance

Unadjusted Adjusted
OR 95% ClI OR 95% ClI

Age (ref: <65) -- --

65-75 0.51 0.23-1.12* 0.42 0.18-0.95**

76+ 0.51 0.24-1.11* 0.41 0.18-0.92**
Sex (ref: female) -- - -

Male 0.92 0.52-1.60 - -
Time in CC-MAP: (ref: New (6 months)) -- --

Veteran (=12 months) 1.75 1.00-3.07* 2.07 1.14-3.76**
Chronic condition count (ref: 2-4) -- -

5-6 chronic conditions 0.85 0.47-1.54 - -

7-10 chronic conditions 0.47 0.19-1.20 - -

*Significant at p<0.1; **Significant at p<0.05
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Patients' assessment of the degree to which their care is coordinated was collected

via patient-reported telephone questionnaires at two time points: at 6 month and 12

months after initiation of participation. Table 5 presents the baseline characteristics of

participants. The sample includes 356 patients (42% men) with mean age of 71

years, and on average 5 chronic conditions.

Table 5: Baseline characteristics of patients participated in the survey

Characteristic

Age, mean (SD)
Female, n (%)

Number of chronic conditions, mean (SD)

PACIC at 6 month, mean (SD)

70.9 (10.2)
209 ( 58.1)
4.99 (2.36)
3.17 (0.95)

Table 6 demonstrates patient’s reports on the PACIC coordination subscale at 6

month and 12 months after initiation of participation. Paired sample t-test comparing

at 6 month and 12 month coordination assessments showed significant increase in

the overall coordination levels, and specifically in performance of after visit follow-up,

encouraging attendance in community programs, and discussing visits with other care

providers.

Table 6: Paired samples t-test to assess the differences between care

coordination characteristics at 6 month (“baseline”) and 12 months after
initiation of participation in CC-MAP

Item/subscale Baseline 12 months t p
Mean (SD) Mean (SD)

Contacted after a visit to see how 2.8 (1.6) 3.9(1.4) -10.47 <.001

things were going

Encouraged to attend programs in 2.3 (1.6) 3.2(1.8) -7.25 <.001

the community that could help me

Referred to a dietitian, health 3.4 (1.6) 3.6 (1.7) -1.49 14

educator, or counselor.

Told how my visits with other 3.4 (1.6) 4.0 (1.5) -5.37 <.001

types of doctors, like an eye

doctor or other specialist, helped

my treatment

Asked how my visits with other 3.7 (1.5) 4.1 (1.4) -3.69 <.001

doctors were going

PACIC Coordination subscale 3.1(1.1) 3.7 (1.1) -8.56 <.001
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5. Discussion and Conclusions

Our study provides a unique perspective on use of HIT and integrated care for
multimorbid patients, using a mixed qualitative and quantitative design combining
insights from multiple sources — physicians, nurses and patients. Together, our
findings draw a comprehensive picture of the HIT and care related needs for a
growing segment of the population — patients with multiple complex needs in a large
healthcare organization with extensive use of HIT.

Our findings show that providers encounter many challenges in utilizing HIT
in care management of patients with multimorbidity. While one of the main
advantages of the EHR is that it enables documentation storage and retrieval of
large amounts of a wide-range of patient data (Car et al., 2008), information is
generally not organized in a way that supports various care planning and clinical
decision making processes. Several of our findings support this conclusion. First,
the interviews which presented nurses’ and physicians’ difficulties in identifying all
relevant information pertinent to patients’ care. Providers reported on duplications,
omissions and outdated information which significantly affected their ability to
generate a comprehensive picture of the patient’s past and current status in order to
guide current decisions. These findings are supported by the providers’ survey on
which the highest score on the scale of EHR features that support multimorbidity
care management was the provision of comprehensive information on all patient
health conditions, yet the lowest score pertained to the degree to which the EHR
enables integration of guidelines from all providers.

This need for coordination was also evident from assessment of the degree
to which guideline recommendations were met. Overall, there was a high rate
(88%), of guideline-concordant care. Yet, despite these patients’ participation in an
intensive care management program, not all guideline-based recommendations
were met. This was particularly the case for counseling and procedure interventions
and specialist visit care driven by clinicians not referring care. Follow-up tests and
medications were referred and completed to a high degree of guideline
concordance. Across the three guideline concordance measures, being in the CC-
MAP program longer was associated with increased odds that patients received

high overall guideline-concordant care. Age had significant but varied associations
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with the odds of referral, with older patients referred less guideline-concordant care.
Older patients were less likely to have care referred according to guidelines than
the youngest group of patients, possibly attributed to greater complexity,
polypharmacy and considerations of frailty in these older patients (Willis et al.,
2017; Luijks, Lucassen, van Weel, et al., 2015).

Additionally, the main reasons for non-guidelines concordance were related
to potential interactions between treatments and conditions, outdated information
which affected the relevancy of the recommendations and the complexity of the
patient’s overall condition. Clinician-reported reasons why care is not referred can
be due to lack of applicability of specific care recommendations for certain patients
given their clinical and personal circumstances, or overburden of care-related
activities for the patient (Sinnott, Mc Hugh, Browne, & Bradley, 2013; Wallace,
Salisbury, Guthrie, et al., 2015). Finally, as evident from our patient survey, patients
rated the coordination of their care as poor-fair, especially at the early stages of
inclusion in the CC-MAP program, indicating that receipt of coordinated care is

challenging in this population group.

6. Policy Implications and Recommendations:

The National Health Insurance Law calls for the provision of high quality of care for
all patient groups. Our study examines the degree to which high quality of care can
be delivered to patients with multimorbidity through the support of CDS systems.
Due to the exponential growth in the number of patients with multmorbidity and the
escalating costs and burden related to their care it is imperative to find the best HIT
solutions that can effectively support care for this patient population groups. Care
for patients with multimorbidity faces many challenges, including duplication,
omissions, and contradicted treatment. While HIT holds promise for reducing these
gaps in care, experience to date shows that current HIT systems do not necessarily
provide adequate solutions for high quality multmorbid care and that tailored CDS
systems should be incorporated in HIT systems. The findings from this study can
serve to guide practice and policy recommendations on how to best utilize HIT
tools, in day-to-day care tasks in efforts to improve care for the most complex

patients in our healthcare system.
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Appendix 1: The HITREF Model
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Appendix 2: Example of the abbreviated guidelines and data retrieval
scheme for Chronic Obstructive Pulmonary Disease (COPD)

Is recommendation Indicate yes if patient
COPD relevant for patient? was referred
Referral to smoking O O
cessation workshop
Referral to pulmonary O O
rehabilitation
Spirometry test ordered O O

within the past year
Total

Percent made of relevant

recommendations
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