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management setting

Chandra J Cohen-Stavi
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ABSTRACT

Objectives To assess whether the extent of deviation
from chronic disease guideline recommendations is more
prominent for specific diseases compared with combined-
care across multiple conditions among multimorbid
patients, and to examine reasons for this deviation.
Design A cross-sectional cohort.

Setting Multimorbidity care management programme
across 11 primary care clinics.

Patients Patients aged 45-95 years with at least two
common chronic conditions, sampled according to being
new (<6 months) or veteran (>1year) to the programme.
Main outcome measures Deviation from guideline-
recommended care was measured for each patient’s
relevant conditions, aggregated and stratified across
disease groups, calculated as measures of ‘disease-
specific’ guideline deviation and ‘combined-care’ (all
conditions) guideline deviation for: atrial fibrillation,
congestive heart failure, chronic kidney disease, chronic
obstructive pulmonary disorder, depression, diabetes,
dyslipidaemia, hypertension and ischaemic heart disease.
Combined-care deviation was evaluated for its association
with specific diseases. Frequencies of previously derived
reason types for deviation (biomedical, patient personal
and contextual) were reported by nurse care managers,
assessed across diseases and evaluated for their
association with specific diseases.

Results Among 204 patients, disease-specific deviation
varied more (from 14.7% to 48.2%) across diseases

than combined-care deviation (from 14.7% to 25.6%).
Depression and diabetes were significantly associated with
more deviation (mean: 6% (95% Cl: 2% to 10%) and 5%
(95% Cl: 2% to 9%), respectively). For some conditions,
assessments were among small patient samples. Guideline
deviation was often attributed to non-disease-specific
reasons, such as physical limitations or care burden, as
much as disease-specific reasons, which was reflected in
the likelihood for guideline deviation to be due to different
types of reasons for some diseases.

Conclusions When multimorbid patients are considered
in disease groups rather than as ‘whole persons’, as in
many quality of care studies, the cross-cutting factors in
their care delivery can be missed. The types of reasons
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Strengths and limitations of this study

» This study measures guideline deviation for multiple
sets of single chronic disease guideline recommen-
dations and investigates the reasons for this devia-
tion among multimorbid patients.

» The study contrasts descriptive assessments, typ-
ical in quality of care studies, with multivariable
evaluations on a patient level, adjusting for var-
ious co-occurring conditions and other patient
characteristics.

» While a substantial number of chronic conditions
and corresponding guideline-recommended care
processes were examined, the number of patients
in many of the disease groups was small, given the
overall sample size of 204 patients.

» Reasons for guideline deviation reported by nurse
care managers were mostly based on second-hand
accounts of the decisions made by either the physi-
cian or the patient.

more likely to occur for specific diseases may inform
improvement strategies.
Trial registration number NCT01811173; Pre-results.

INTRODUCTION

Evidence-based clinical guidelines and their
use in quality of care assessments suggests
that there is a certainty to caring for illness—a
‘right way’ to do things—when in reality, there
is a lot of variability and uncertainty involved
in care delivery.! This variability is particu-
larly pronounced for patients with multiple
chronic conditions (also referred to as multi-
morbidity) in primary care settings, for whom
the multiplicity of conditions is not merely an
additive sum of each individual condition.”
Therefore, while disease-focused guidelines
for chronic illness provide a benchmark to
guide practice and improve care quality,
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there is growing acknowledgement that high quality of
care for managing multimorbidity may not simply entail
performing all guideline recommendations for each
specific disease.”

Recommendations based on medical evidence do not
necessarily align with individual patients’ unique clinical
and personal circumstances and preferences.”® General
practitioners have described this misalignment as the
map not matching the terrain, with guidelines being
‘reductionist’ representations rather than encompassing
‘complexity-based medicine’.” Care decisions relevant to
these patients, such as which treatments should not be
given due to interactions, which interventions lack clear
clinical benefit in light of co-occurring care demands,
when should treatment be discontinued or at what point
is care too burdensome, are often not incorporated into
disease guidelines.*™® While several non-disease-specific
practice guidelines have been developed in recent
years,”? this guidance has yet to make it into the infra-
structure supporting quality of care strategies.

Therefore, a majority of quality of care studies have
assessed the extent of guideline or quality indicator
adherence for single diseases, preventive care or a few key
chronic disease indicators,13 reflective of disease-centric
professional standards, without necessarily accounting for
what matters to patients."*™"” They report wide ranges of
adherence from 10% to 80% dependent on the disease,
target measures (ie, prescribing of medications, care
processes, referrals, clinical marker achievement, etc) and
context (ie, inpatient setting, primary care setting, one
institution vs multiple, etc).'® " While patients included
in quality of care assessments may have other conditions
than those for which adherence to quality indicators are
being measured, disease-focused descriptive examination
of guideline deviation considers disease groups as mutu-
ally exclusive rather than recognising the ‘whole patient’.
This fails to represent the management interrelatedness
and the extent of care overlap that occurs in patients
with multiple conditions. These quantified proportions
of guideline deviation also only provide a partial under-
standing of what is happening in care delivery, without
investigating the reasons behind this deviation.

Reasons for guideline deviation for patients with multi-
morbidity can be related to aspects of disease, such as
the potential risk of serious biomedical interactions or
complications of specific conditions and treatments, or
to non-disease-specific, general aspects of the patient or
context, such as extensive care burdens, physical or cogni-
tive limitations, patient personal preferences, systemic
financing structures or organisational policies.**** Many
have cited that deviation from guidelines often occurs
because of the overall combination of multiple condi-
tions and not disease-specific factors.?® # Furthermore,
care that is not concordant with guidelines may be due
to decisions of the clinician not referring care (eg, not
sending a patient to do a blood test or not prescribing a
medication) or the patient not completing the referred
care (eg, not doing the blood test or purchasing the

medication). Numerous studies have addressed the chal-
lenges of applying guidelines to multimorbidity care
conceptually through qualitative assessments of clini-
cians’ general impressions and perspectives® *°; however,
there is a lack of practice-based evidence to demonstrate
and characterise the extent to which care for multimorbid
patients deviates from disease-centric quality assessment
frameworks and why.

In order to address this gap, the current study aims to
assess whether guideline deviation occurs more for certain
diseases versus as a general attribute characterising all
of the conditions and circumstances of multimorbid
patients (‘combined-care’). This is done by examining
the extent of disease-based guideline deviation for multi-
morbidity patients and reasons for this deviation across
nine common chronic conditions. It builds on prior work
that evaluated the extent to which care was completed
according to guidelines for multimorbid patients in a care
management programme, and that derived a taxonomy
of types of reasons why care deviates from guidelines.”” **

By first comparing disease-specific care (disease-related
recommended care for each patient aggregated for all
patients with that disease) and combined care (all care
related to the relevant of nine conditions for each patient)
across patient disease groups, this study aims to answer
the question of whether multimorbid patients with any
of nine specific diseases are on average more likely not
to complete guideline-recommended care versus other
guideline-recommended care for their other conditions.
It then further evaluates whether specific conditions or
other patient characteristics are associated with combined-
care deviation from guideline recommendations. Finally,
the reasons why care deviates from guidelines eluci-
date whether disease-specific or non-disease-specific
aspects are driving multimorbidity care decisions, which
is important in helping to inform effective care quality
improvements. Therefore, this study additionally exam-
ines the frequency of reasons behind guideline deviation
across common chronic conditions and the association
between the likelihood of types of reasons (related to
biomedical, patient, healthcare context or other reasons)
and each disease.

METHODS

Setting

This study was conducted as part of a primary care nurse-
physician team-based care management intervention
at Clalit Health Services in Israel.”” The intervention,
called the Comprehensive Care for Multimorbid Adults
Project (CC-MAP), is a multi-site controlled trial, across
12 primary care clinics in Clalit.* The specially trained
nurses of the programme play an important role as care
managers, helping to develop a care plan with the primary
care physicians and providing regular follow-up consulta-
tions with the patients (on average every 1-3 months).
Based on these consultations and ongoing coordination
with multiple physicians, they are aware of the clinical,
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contextual and patientrelated aspects of each patient’s
chronic care. The care management setting affords the
opportunity to evaluate what is done in clinical practice in
collaboration with the treating nurses of the programme,
which would not be feasible in usual primary care prac-
tice due to resource and time constraints of primary care
clinicians.

Adults enrolled in the CC-MAP are aged 45-95 years,
have three or more chronic conditions and a morbidity
index risk (represented by the Adjusted Clinical Groups
morbidity index)™ above a previously determined
threshold of 6% risk for future total costs.”’ Nine of the
most prevalent chronic conditions in Clalit’s popula-
tion were determined to be the focus conditions of this
study (atrial fibrillation (AF), congestive heart failure
(CHF), chronic kidney disease (CKD), chronic obstruc-
tive pulmonary disorder (COPD), depression, diabetes,
dyslipidaemia, hypertension and ischaemic heart disease
(IHD)), based on the fact that abbreviated guideline
recommendation brief references were developed as part
of the CC-MAP for these nine conditions.?” Sets of key
care processes were established in the prior study based
on these abbreviated quick guideline references that are
an integration of care recommendations for each disease
from sets of international guidelines and internal Clalit
protocols, with considerations for co-existing chronic
conditions (see online supplemental table S1 in Cohen-
Stavi et al 2020). A total of 44 guideline-recommended
care processes for managing patients’ existing diagnoses,
including lifestyle, follow-up tests, medications, counsel-
ling and procedure interventions, and specialist referrals
(table 1), were evaluated for the extent to which they
were completed over a lyear timeframe for this multi-
morbid patient population.”’ Patients’ electronic medical
records were reviewed by treating CC-MAP nurses for the
relevant guideline-recommended care processes related
to the nine focus conditions.

The previously derived taxonomy of reasons was
used in a data collection instrument, through which 11
CC-MAP nurses were asked during multiple data collec-
tion meetings to provide reasons why each care process
was either not referred by the clinician or not completed
by the patient if it was referred by the clinician (Cohen-
Stavi et al, 2020). Mixed methods evaluation of reasons
why care deviates from clinical guidelines among patients
with multimorbidity. They provided these reasons based
on their knowledge as the care managers of each of their
patients in the study sample, given that they are in close
contact with the primary care physicians about patients’
clinical care needs and have regular consultations with
the patients. Nurses reviewed each patient’s electronic
health file and their notes within the files to remind them-
selves of each patient’s circumstances. Sometimes more
than one reason was provided by the nurses for why a care
process was not completed, reflecting the complexity and
multi-dimensional nature of care delivery and patient
adherence. It was previously found that patient personal

reasons and contextual reasons (such as the patient has
no time, is not interested or has a large care burden, or
care is not available) were common, as well as, biomedical
reasons for explaining why multimorbidity care deviates
from guidelines.

Study design

The current study was a cross-sectional cohort study of
patients sampled from the ongoing CC-MAP intervention,
which is a design involving cross-sectional data collection
and retrospective .”> Nurses retrospectively examined
the electronic health records of patients to determine
if care was received and referred according to guideline
recommendations for the nine focus conditions over a
1-year period prior to the index date, which was different
for each patient based on the date of data collection
(anytime from June 2017 to December 2017). Baseline
was defined as lyear prior to each patient’s index date.
Some care processes are recommended by guidelines to
be completed several times a year, and, with the exception
of medication prescribing and purchases, care comple-
tion was assessed based on whether the care was referred
or completed at least partially any time within the last

year.”’

Patient study population

Patients in the CC-MAP were adults aged 45-95 years
as described above. The current study sampled patients
from the 964 patients enrolled in the second phase of
the CC-MAP as of September 2017, who had at least two
chronic conditions of the focus conditions (with dyslip-
idaemia not used for the inclusion criteria because it is
sometimes considered a precondition). There were 295
patients who were in the CC-MAP at least 1year (consid-
ered 'veteran' to the programme) or less than 6 months
(considered mew' to the programme), from which
patients were randomly sampled by clinic. Inclusion was
stopped at 215 patients, to allow for a balanced number
of veteran versus new patients. The final sample included
204 patients, with 11 patients excluded because their
information was used in the pilot phases of the study.
Further details on the patient population have been
described in the prior study.27 This research was reviewed
and approved by the Clalit Research Ethics Committee
and the institutional review board at the University of
Haifa. Patient consent was received as part of the CC-MAP
intervention trial.

Patient and public involvement
Patients were not involved in the design, management or
reporting of this study.

Definitions

Assessments of the extent of guideline deviation and
reasons for deviation were based on comparing disease-
specific care for patients who have each of the nine
chronic conditions to what we refer to as ‘combined care’,
which is the amalgamation of guideline-recommended
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care for all relevant conditions of the nine focus condi-
tions. For example, if a patient has diabetes, depression,
hypertension and IHD, that patient was counted in each
of the four disease groups, examining his or her diabetes-
specific guideline-recommended care (‘disease-specific
care’) compared with the guideline-recommended
care for all four of the chronic conditions (‘combined
care’), and so forth for all four conditions. Therefore,
patients are included in as many disease groups for which
they have conditions (of the nine focus conditions).
Combined-care defined as such is intended to represent
the multiplicity and overlap of guideline-recommended
care processes (without duplication) that make up a
multimorbid patient’s care management.

The guideline deviation measures were calculated on a
per-patient basis and subsequently aggregated to the entire
disease patient group. Combined guideline deviation was
calculated as the proportion of guideline-recommended
care that was not completed or received (owing to clini-
cians not referring it or patients not completing referred
care) out of all relevant care processes recommended
for each patient based on his or her set of chronic condi-
tions (of the nine conditions). For example, if a patient
completes 6 out of 10 recommendations for diseases X, Y
and Z, then that patient has 40% combined-care guide-
line deviation. Disease-specific guideline deviation was
calculated as the proportion of guideline-recommended
care that was not completed or received out of the total
relevant care processes recommended for the specific
disease. Clinical eligibility criteria were considered as
part of this assessment in addition to chronic diagnoses,
to determine the relevance of care processes for each
patient based on nurses' review of the patients' files. For
example, if a specialist referral is recommended only for
patients who have diabetes and estimated glomerular
filtration rate (eGFR) <60, then it would only be counted
as one of the relevant care processes for all of the diabetes
patients with an eGFR <60, and not for those whose eGFR
>60.

The previously developed taxonomy of biomedical,
patient personal and context reason categories encom-
passed the following specific reasons: biomedical reasons
such as disease—drug interactions, no clinical need, side
effects, physical limitations and cognitive limitations;
patient personal reasons like the patient is not interested,
the patient has a large care burden and the patient lacks
the support; and contextrelated reasons such as missed
care, efficiency drivers of the organisation, and service or
care not available. Contextual reasons can be related to
the organisational or health system drivers that influence
care decisions, including clinical and cost-saving policies
of the healthcare organisation and financing structures of
the health system that determine patients’ co-pays based
on disability or welfare status. The full set of reasons are
listed in online supplemental table SI in the supplement.
Types of reasons were assessed for disease-specific care as
well as for combined-care across patient disease groups.
A dichotomised variable for each type of reason category

(biomedical, patient personal and context) was created
per patient, for example, O=no biomedical reasons indi-
cated or I=any biomedical reason indicated.

Age was categorised into three groups: <65 years, 65-75
years and 76 years and older. The number of chronic condi-
tions identified for each patient in the study comprised
a potential set of 16 chronic conditions based on a list
of major chronic conditions outlined by the Centers for
Medicare and Medicaid Services.”> Number of chronic
conditions were grouped as 2—4 of the 16 conditions, 5-6
conditions and 7-10 conditions.

Analysis

Deviation from guidelines

Average proportions of disease-specific care deviation
compared with combined-care deviation were reported
out of all relevant disease-specific and combined
guideline-recommended care for patients with each
of the nine chronic conditions. Because lifestyle care
processes are common to all of the nine focus conditions’
sets of guideline-recommended care processes, a sensi-
tivity analysis was performed assessing guideline deviation
proportions excluding the lifestyle-related care processes
(smoking cessation, diet and exercise). Linear regres-
sion models were used to evaluate if patients’ specific
chronic diseases and were associated with combined-care
guideline deviation, adjusted for age, sex and number of
chronic conditions.

Reasons for guideline deviation

Frequencies of reasons explaining why care deviated
from guidelines were reported for disease-specific care
and combined care among the nine patient disease
groups. To test whether specific diseases are significantly
associated with the likelihood for a certain type of reason
being attributed to guideline deviation, unadjusted and
adjusted logistic regression models were run for each of
the four dichotomised reason type dependent variables
for each of the nine chronic conditions. The models were
adjusted for the number of chronic conditions, which was
the variable used to represent general multimorbidity.
Analyses that were conducted to test several of the models
adjusted for age and sex yielded largely similar results.
Therefore, we decided to focus on adjustment for multi-
morbidity (represented as number of chronic conditions)
only. R V.3.6.2 was used for analyses.”*

RESULTS

Among the 204 patients with multimorbidity included in
the study, 50 (24.5%) patients had AF, 29 (14.2%) had
CHF, 49 (24.0%) had CKD, 31 (15.2%) had COPD, 38
(18.6%) had depression, 128 (62.7%) had diabetes, 178
(87.3%) had dyslipidaemia, 181 (88.7%) had hyperten-
sion and 90 (44.1%) had IHD (table 2). Mean age among
different patient disease groups ranged from 70.6 years
(SD: 11.1 years) in patients with depression, to 77.7 years
(SD: 7.1 years) among patients with AF. Patients with CHF
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Care that deviates from guideline recommendations: mean disease-
specific care vs. mean combined care for patients with that disease
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Care that deviates from guideline recommendations: mean disease-specific care vs mean combined care for patients

with that disease. AF, atrial fibrillation; CHF, congestive heart failure; CKD, chronic kidney disease; COPD, chronic obstructive
pulmonary disease; HTN, hypertension; IHD, ischaemic heart disease.

and CKD had the largest proportions of the most chronic
conditions (7-10 conditions), with 31% and 30.6%,
respectively. The average number of care processes
completed for combined care (numerator) ranged from
2.1 (SD: 1.2) for depression to 12.0 (SD: 2.7) for CKD;
and the average number of care processes relevant for
combined care (denominator) ranged from 4.0 (SD: 0.5)
for depression to 15.9 (SD: 1.5) for CKD.

Deviation from guidelines

In the study population, the average deviation from
guidelines was 20.8% (SD 12%) (results from previously
published study).27 Across a majority (5/9) of the condi-
tions, the proportion of provided care that deviated from
guidelines was similar between disease-specific care and
combined care (figure 1). Deviation from guidelines for
disease-specific care ranged from 14.7% for THD-related
care to 48.2% for depression-related care; and proportions
ranged from 14.7% for combined care among AF patients
to 25.6% for combined care among COPD patients.
COPD-specific care and depression-specific care had the
highest proportions of deviation from guidelines, with
40.5% and 48.2% deviations, respectively. The propor-
tions of guideline deviation for combined care in these
same two patient disease groups were 25.6% and 25.2%,
respectively. The lowest proportions of guideline devia-
tion were found for disease-specific care for AF, hyperten-
sion and THD with 15.2%, 15.9% and 14.7%, respectively.
For hypertension and IHD, the disease-specific guideline
deviation was lower than for combined care with 19.9%

and 18.4%, respectively. In the sensitivity analysis, which
excluded lifestyle care processes as part of the common
denominator across all guideline-recommended disease
care, some of the discrepancies between disease-specific
and combined care were more pronounced than in the
measures that included lifestyle care, such as for CHF,
hypertension and IHD. Meanwhile, for other diseases,
the discrepancy was reversed without lifestyle processes,
with combined-care deviation being greater than disease-
specific care deviation, such as observed among patients
with dyslipidaemia (online supplemental figure S1).

In the adjusted model, significant associations were
found between having diagnoses of AF and hypertension
and lower likelihood for combined-care guideline devi-
ation, with a mean difference of 8% lower likelihood to
have guideline deviation for patients with AF or hyperten-
sion diagnoses than with other diagnoses. Whereas, signif-
icant associations were found between having diagnoses
of depression and diabetes and increased likelihood of
combined-care guideline deviation (table 3). No signifi-
cant association was found between increased guideline
deviation and other diagnoses or patient characteristics.

Reasons for guideline deviation

For combined-care deviation, between 30% and 40% of
the time biomedical reasons were attributed to guideline
deviation, among 60%-90% of patients across disease
groups (figure 2A, B). There was greater variation in the
prevalence of patient-related and context-related reasons,
ranging from 19% to 35% for patientrelated reasons
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Table 3 Unadjusted and adjusted linear regression for the association between combined-care guideline deviation and

specific diseases and patient characteristics among multimorbid patients

Adjusted linear regression

Covariates Unadjusted 95% ClI estimate 95% ClI
Diseases

AF -0.08 -0.12 to -0.04 -0.07 -0.11 to -0.02

CHF -0.02 —-0.07 t0 0.03 0.01 —0.04 to 0.06

CKD 0.02 —-0.02 to 0.06 0.04 —-0.01 t0 0.08

COPD 0.06 0.01 t0 0.10 0.03 —-0.02 t0 0.08

Depression 0.05 0.01 to 0.10 0.06 0.02 to 0.10

Diabetes mellitus 0.05 0.01 t0 0.08 0.05 0.02 to 0.09

Dyslipidaemia -0.05 —-0.10 to 0.00 -0.04 —0.08 to 0.01

Hypertension -0.08 -0.13 to -0.02 -0.08 -0.13 to -0.03

IHD -0.04 -0.08 to -0.01 -0.03 -0.07 to 0.01
Age (years)

<65 Reference Reference

65-75 -0.04 -0.09 to 0.01 -0.04 -0.08 to 0.01

76+ -0.05 —-0.10 to —0.00 -0.02 —0.07 to 0.02
Sex

Female Reference Reference

Male 0.02 —-0.01 to 0.06 0.02 —-0.01 to 0.06
Chronic condition count

2-4 chronic conditions Reference Reference

5-6 chronic conditions —0.01 —0.04 t0 0.03 0.00 —0.04 to 0.04

7-10 chronic conditions 0.00 —0.06 to 0.06 0.02 —0.05t0 0.08
Adjusted R? 0.19, p<0.001

AF, atrial fibrillation; CHF, congestive heart failure; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; IHD,

ischaemic heart disease.

among 40%-74% of patients and 11%—26% for context-
related reasons among 47%-67% of patients across
disease groups. For most disease groups, biomedical
reasons were most prevalent, except for depression and
IHD, where patientrelated reasons were most prominent
(figure 2A). Most of the three reason types (biomedical,
patientand context) were prevalentamong atleast 50% of
patients across disease groups with exceptions, including
patient-related reasons among only 40.0% of AF patients
and 48.3% of CHF patients, and contextrelated reasons
among 47.4% of depression patients (figure 2B).

When examining the odds of various types of reasons
attributed to guideline deviation adjusted for number of
chronic conditions (ie, general multimorbidity), patients
with COPD and diabetes had about four times significantly
greater odds of having at least one biomedical reason for
not performing guideline recommendations (OR: 3.79,
95% CI: 1.09 to 13.15 and OR: 4.18, 95% CI: 2.16 to 8.06,
respectively), and those with COPD or diabetes had about
twofold greater odds of having a biomedical reason (OR:
2.14, 95% CI: 1.07 to 4.27 and OR: 2.07, 95% CI: 1.01 to
4.24, respectively) (table 4). Patients with a diagnosis of
IHD had significantly lower odds of having a biomedical

reason (OR: 0.22, 95% CI: 0.11 to 0.45). Having a depres-
sion diagnosis was the only disease that was significantly
associated with more than two times greater odds (OR:
2.55, 95%CI: 1.16 to 5.62) of having patientrelated
reasons to explain guideline deviation. Patients with an
AF diagnosis were significantly less likely to have patient-
related reasons for guideline deviation (OR: 0.33, 95% CI:
0.16 to 0.68). Patients with diabetes were more than three
times more likely to have at least one contextrelated
reason attributed to guideline deviation.

DISCUSSION

The current study captures some of the complexity
involved in multimorbidity care decisions and delivery.
Among this multimorbid patient group, proportions
of deviation from guidelines vary from 15% to almost
50% across diseases for disease-specific guideline-
recommended care. Disease-specific guideline deviation
was considerably greater than combined-care devia-
tion among patients with COPD and depression. When
adjusted for other chronic conditions and key patient
characteristics, combined care was significantly more
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across patient disease groups. (B) Per cent of patients who have at least one biomedical, patient-related or context-related
reason for deviation from combined care guidelines across patient disease groups. AF, atrial fibrillation; CHF, congestive heart
failure; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; IHD, ischaemic heart disease.

likely to deviate from guidelines for multimorbid patients
with some of the specific diseases, such as diabetes and
depression, while there was a significant decreased like-
lihood of guideline deviation among patients with other
diseases, such as AF and hypertension. For diabetes,
guideline deviation was more likely to be because of
biomedical and contextrelated reasons, and for depres-
sion, because of patient personal reasons. Among those
with AF, the reasons for deviation were significantly less
likely to be due to patient personal reasons than for those
who do not have AF. The reasons behind guideline devi-
ation were often related to non-disease-specific factors,
such as physical limitations, patients’ lack of interest,
large care burdens or contextual organisational policies
just as much as disease-specific reasons such as no clinical

need (for a specific care process) or biomedical risks
outweighing the benefits.

When examining disease-specific guideline deviation
compared with combined-care guideline deviation in
the same groups of patients across different diseases,
discrepancies were identified, indicating whether this
deviation was due more to aspects specific to a disease
or more generally to the group of patients who have
that disease among other diseases. Some of the observed
differences in disease-specific care versus combined care
can be a function of the number of care processes and
kinds of care recommended for specific diseases. For
example, there are only a few guideline-recommended
care processes for depression and COPD (particularly
if lifestyle processes are not counted); therefore, each
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Table 4 Unadjusted and adjusted logistic regression evaluating whether specific diseases or general multimorbidity are
associated with different types of reasons attributed to guideline deviation

Biomedical reasons Patient reasons

model

model

Context reasons
model

Unknown reasons

model

AF unadjusted

AF adjusted for multimorbidity
CHF unadjusted

CHF adjusted for multimorbidity
CKD unadjusted

CKD adjusted for multimorbidity
COPD unadjusted

COPD adjusted for multimorbidity
Depression unadjusted

Depression adjusted for
multimorbidity

DM unadjusted
DM adjusted for multimorbidity
Dyslipidaemia unadjusted

Dyslipidaemia adjusted for
multimorbidity

Hypertension unadjusted

Hypertension adjusted for
multimorbidity

IHD unadjusted
IHD adjusted for multimorbidity

1.46 (0.69-3.11)
1.22 (0.55-2.69)
1.22 (0.49-3.04)
0.99 (0.38-2.60)
1.65 (0.76-3.57)
1.31 (0.56-3.07)
4.12 (1.20-14.15)
3.79 (1.09-13.15)
0.91 (0.42-1.99)

0.87 (0.40-1.93)

4.35 (2.27-8.33)
4.18 (2.16-8.06)
0.59 (0.21-1.66)
0.46 (0.16-1.33)

1.83 (0.74-4.51)
1.63 (0.65-4.09)

0.32 (0.17-0.61)
0.22 (0.11-0.45)

0.40 (0.21-0.77
0.33 (0.16-0.68
0.67 (0.30-1.47
0.56 (0.25-1.32
1.42 (0.73-2.75
1.35 (0.65-2.77
2.05 (0.89-4.72
2.08 (0.90-4.81
2.48 (1.13-5.43
2.55 (1.16-5.62

—_— e — = = = = — T —

1.70 (0.96-3.02)
1.75 (0.98-3.12)
0.80 (0.34-1.86)
0.79 (0.34-1.88)

0.67 (0.27-1.67)
0.66 (0.26-1.64)

0.91 (0.52-1.59)
0.90 (0.50-1.60)

1.46 (0.76-2.79
1.15 (0.58-2.28
1.55 (0.69-3.46
1.16 (0.49-2.72
2.20 (1.12-4.32
1.66 (0.80-3.45
1.09 (0.51-2.36
0.97 (0.44-2.14
0.76 (0.38-1.54
0.74 (0.36-1.52

—_— T T I = = = = =

3.43 (1.89-6.22)
3.39 (1.84-6.22)
1.63 (0.71-3.75)
1.36 (0.58-3.19)

2.31(0.93-5.73)
2.05 (0.81-5.14)

1.03 (0.59-1.79)
0.85 (0.48-1.53)

0.76 (0.40-1.45
0.68 (0.34-1.33
0.99 (0.45-2.18
0.89 (0.39-2.02
1.90 (0.99-3.63
1.86 (0.92-3.79
2.17 (0.99-4.75
2.11 (0.96-4.65
0.98 (0.48-2.00
0.98 (0.48-1.99

T I O = = = =

1.71 (0.96-3.06)
1.69 (0.94-3.04)
2.01 (0.83-4.86)
1.93 (0.79-4.73)

1.08 (0.45-2.58)
1.03 (0.42-2.48)

0.54 (0.31-0.95)
0.49 (0.27-0.88)

AF, atrial fibrillation; CHF, congestive heart failure; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; DM, diabetes

mellitus; IHD, ischaemic heart disease.

deviation carries more weight in terms of its effect on
the aggregated mean score. The higher proportions of
disease-specific guideline deviation and greater variance
between combined and diseases-specific care for COPD
and depression may also be due to these diseases being
discordant, in that they do not share similar pathogen-
eses or management strategies with other conditions.™ As
such, it has been suggested that COPD is deprioritised
in primary care visits, particularly among multimorbid
patients, because of lack of awareness, lack of local care
routines related to COPD and poor documentation.™
Patients with diseases that tend to have care management
overlap, such as IHD, dyslipidaemia and hypertension,
were likely to have less guideline deviation (even if the
associations were borderline significant). This corrobo-
rates what has been concluded from previous literature,
that quality of care appears to be higher for those with
concordant conditions and lower among those with
discordant conditions."”

Yet, descriptive examination of guideline deviation
and reasons for deviation fail to represent the interre-
latedness of concordant and discordant diseases, as well
as the cross-cutting reasons for deviation that are not a
function of any one specific disease. This study contrasts
the descriptive assessments with multivariable evaluation

on a patient level, adjusting for key clinical and demo-
graphic characteristics, and various chronic diseases,
which differs from typical quality of care assessments that
do not account for the other co-occurring morbidities
that a patient has.

The significant association found between greater
combined-care guideline deviation and diabetes or
depression diagnoses may be explained by the heteroge-
neity of patients with diabetes or depression.”” *® Partic-
ularly, because this heterogeneity can lead to varying
treatment and care management strategies that are not
explicitly distinguished within disease guideline recom-
mendations. For diabetes patients, there is an extensive
and diverse set of care processes (eg, lifestyle, follow-up
tests, medications, counselling and procedure interven-
tions and specialist visits types of care) that are recom-
mended by guidelines; yet, these are not all needed for all
diabetes patients, given the varying severity and progres-
sion of disease in different patients. We found support
of this based on our analyses of the reasons why care
deviated from guidelines, in that many of the diabetes-
related care processes were not completed because of
‘no clinical need’. Still, much of guideline-recommended
diabetes care relies on the patient to make a significant
effort to complete, such as different types of lifestyle and
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self-management care, for which adherence to diabetes
guidelines has been shown to vary widely depending
on the type of care.” Self-management activities are
also particularly challenging for multimorbid patients
to complete due to physical and emotional symptoms,
coping with pain and depression, difficulties in access to
care and other contextual factors.”” *’

Our findings are also consistent with what several studies
have concluded that patients with depression and co-oc-
curring chronic conditions are less likely to have optimal
treatment and more likely not to perform self-care due to
varying factors, such as high risk of drug side effects, vari-
able mood, lack of motivation and other personal chal-
lenges.*™** Something that might be emblematic among
patients with chronic morbidities and depression is that
their perspectives on disease can shift over time and
are often governed by emotional considerations, as was
shown in a one qualitative study with patient responses
such as, ‘We have heard so much about the diabetes, but
I have put it completely on the shelf until the mental stuff
is in place, because if I cannot survive mentally, then it
doesn’t bloody matter how much diabetes I've got’.**

Several limitations of this study should be considered.
While a substantial number of chronic conditions and
corresponding guideline-recommended care processes
were examined, analyses were still limited to the nine focus
conditions and not all possible chronic illnesses patients
had. To account for more of the multimorbidity burden,
a more extensive set of chronic conditions was included
in the chronic condition count covariate in adjusted anal-
yses. Furthermore, the number of patients in many of the
disease groups was small, given the overall sample size
of 204 patients. Therefore, many of the diseases yielded
borderline significance in adjusted analyses examining
their association with guideline deviation, which might
have been significant had there been more patients
represented in each disease group. The study sample size
was originally estimated for linear regression assump-
tions pertaining to the proportion of guideline devia-
tion outcome, and, therefore, the study may have been
underpowered to detect an effect in the logistic regres-
sion analyses examining the association between specific
diseases and the likelihood for different types of reasons.
A further limitation was that we were unable to measure
the extent of overlap in care processes while employing a
disease-focused assessment across patient disease groups.
Future studies could build on this exploratory analysis to
measure the extent of care overlap in larger multimorbid
patient samples with varied disease groups.

Another limitation is that the reasons reported on by
the treating nurses were (for most of the care processes)
based on second-hand accounts of the decisions made by
either the physician or the patient. However, the nurses’
close collaboration with the primary care physicians
and the extensive contact with the patients within the
CC-MAP team-based care strategy, means that they have
an in-depth understanding of both the clinical care deci-
sions and patients’ perspectives. Additionally, when the

nurses were not familiar with the specific circumstances
surrounding a care decision, they reported the reason as
unknown. With this, some of the disease-specific biomed-
ical reasons why physicians did not recommend care
according to guidelines may have been underrepresented
because the nurses are trained in different aspects of care
often with a patient-centred focus.

Given the misalignment of disease-specific guidelines
to practice care decisions for multimorbid patients, it may
very well be that care that deviates from guideline recom-
mendations constitutes high rather than poor quality of
care. One review study that examined reasons for guide-
line or quality indicator deviation (not in multimorbid
populations but for a wide spectrum of disease targets)
found that the main reasons for guideline deviation were
contra-indications and patient decision.'” In the current
study, diagnoses of COPD, diabetes or depression were
the only specific diseases that were significantly likely to
be associated with biomedical, biomedical and contex-
tual, and patientrelated reasons, respectively, for guide-
line deviation. Whereas, many of the reasons why care
was not done according to guidelines were not specific
to any one disease, and were more generally related to
the patient’s clinical and personal circumstances, or non-
disease-specific system drivers. This is consistent with many
of the general challenges cited by physicians in qualitative
studies examining the difficulties of applying guideline
recommendations to multimorbid patients.” ** Observa-
tions of the type of reasons more likely to occur for specific
diseases may help to inform improvement strategies, such
as adapting quality assessments to allow for patient prefer-
ences and circumstances among patients with depression
and multimorbidity because patient-related reasons are
more likely to be attributed to care deviation for these
patients. Overall, this study demonstrates that there is a
diversity in the types of reasons for guideline deviation
that are likely to occur for a majority of patients with
multimorbidity—despite the specific disease groups they
may be counted in—and that broader conceptualisations
of what is considered appropriate care for these patients
should account for this diversity.

In summary, we have described and evaluated obser-
vations from primary care practice compared with the
benchmark of disease-focused standards, and found that
for some diseases, disease-related aspects are associated
with either greater or less deviation from guidelines. Yet,
other crosscutting aspects such as physical functioning
or patients’ priorities are frequently cited as factors for
why guideline-recommended care was not completed.
Conclusions that are drawn about the quality of care in
other disease-specific studies are an artefact of the disease
focus, and may, in effect, miss these crosscutting factors.
The reasons why care deviate from guideline recommen-
dations shed light on the extent of the misalignment
between additive disease-focused guideline recommen-
dations for multiple conditions and patients’ actual care
needs and priorities. If quality metrics would also encom-
pass measures that reflect patients’ priorities as a primary
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target for high quality, this might shift the focus of care
from a disease-only orientation toward greater alignment
between clinicians and patients.
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