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Abstract

Background & objectives Length of Stay (LoS) is a critical quality metric and focus of improvement efforts in
healthcare. Successfully managing LoS depends on understanding the drivers of variation amenable to change. This
study aims to (1) characterize physician-level variation in LoS; (2) identify physician actions associated with LoS; and (3)
explore the individual-, team-, and hospital-level factors influencing this variation to generate hypotheses for further
study.

Methods This mixed-methods comparative case study approach examined six General Internal Medicine (GIM)
departments in Toronto, Ontario. Physician-level variation in LoS was calculated using a random-intercept negative
binomial regression model and sensitivity analysis. Semi-structured interviews and ethnographic observations
were conducted and analyzed using the AACTT Framework (Action-Actor-Context-Target-Time), the Consolidated
Framework for Implementation Research (CFIR), and the Theoretical Domains Frameworks (TDF). Hospitals with the
lowest and highest physician-level variation in LoS were compared.

Results Physician-level variation in LoS ranged from 1.7 to 7.0%, which—though modest numerically—represents
meaningful differences in physician decision-making not explained by patient complexity, and no significant
hospital-level effect was observed. Qualitative analysis from 12 observations and 67 interviews (32 GIM physicians and
residents, 35 nurses and other health professionals) identified eight discrete physician actions influencing LoS, along
with five individual-level factors and five team- and hospital-level factors. The nature of these factors was different
when comparing hospitals with the lowest and highest variation. Organizational culture and perceptions of the
patient population shaped physician perceptions of their professional role, while GIM departmental culture, structural
characteristics, and communication networks informed physician beliefs about team capabilities and consequences
of action (or inaction).
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sustained improvement.

Conclusion This study highlights the complex interplay between physician actions and factors influencing physician-
level variation in LoS. Interventions that target physicians but do not attend to team and hospital factors are likely
insufficient to achieve sustained improvements in LoS. Aligning individual-level feedback and environmental
restructuring with organizational values and needs of the patient population may offer a more promising approach to

Keywords Variation in care, Length of stay, Implementation science, Internal medicine

Background

Inpatient Length of Stay (LoS) is often viewed as a proxy
for efficient hospital operations [1], making it an area of
strategic focus given cost and capacity pressures [2-5].
Prolonged LoS also heightens complication risk, includ-
ing infections and falls [6]. Numerous quality improve-
ment (QI) interventions, including new clinical care
[7-10] programs, innovative staffing models [11, 12], and
enhanced care coordination [13-17], have fallen short
on aspirations to effectively manage LoS. One potential
explanation is that intervention success depends on the
interaction between physician-level factors (e.g. train-
ing, learning style, and self-efficacy) [18-22] and team-
and hospital-level factors (e.g., team members, available
resources, organizational culture, and population needs)
[23-27], which have yet to be systematically explored.

Verma et al. found that LoS varies substantially across
physicians [28], with another study reporting that differ-
ences in physician practice can account for up to 75% of
observed variation in post-operative LoS [29], suggest-
ing individuals are a necessary target for intervention.
Physician-level variation is ubiquitous despite extensive
efforts to address it [30—35], highlighting the need to bet-
ter understand the factors influencing physician variation
to identify potential targets for intervention [36—38]. In
the absence of this, interventions to improve LoS will
continue to lack clarity and specificity on who needs to
do what differently [39, 40], leaving physician recipients
aware of the challenge but unsure on how and when to
modify their behaviour. Further, existing literature typi-
cally relies on health administrative data to describe phy-
sician variations in LOS [28, 41, 42], but this data fails
to capture essential influences on physician practice like
team culture or clinical reasoning.

Without identifying modifiable factors driving phy-
sician-level variation, interventions addressing LoS
will likely remain ineffective. Implementation science,
which bridges the gap between evidence-based interven-
tions and real-world application [43-45], offers a sys-
tematic approach for exploring what drives variation in
LoS and which are amenable to change. This study uses
a comparative case study design, treating each hospital
as a distinct case, to [1] characterize the degree of phy-
sician-level variation in LoS across six General Internal
Medicine (GIM) departments; [2] identify the physi-
cian actions associated with LoS; and [3] explore the

modifiable factors at the hospital, team and physician-
level that qualitatively explain lower and higher levels of
physician-level variation in LoS and accordingly generate
hypotheses for further study. This study aims to advance
evidence to better inform the design and implementation
of QI interventions targeting in-patient LoS. Practically,
it generates hypotheses for further study and provides
insights into how hospitals might structure the care envi-
ronment to reduce variability in LoS.

Methods

This mixed-methods study used a convergent paral-
lel design [46] and was conducted between April 2021
and April 2023. We followed a comparative case study
approach [47], treating each hospital as a distinct case to
empirically investigate factors that influence LoS across
six GIM departments in the Greater Toronto Area in
Ontario, Canada. Cases were selected as they were mem-
bers of a hospital research collaborative (GEMINI) and
reflected a mix of both academic and community set-
tings. Quantitative data were modeled and interpreted
within each hospital before cross-case aggregation. Qual-
itative data were analyzed and organized by case to facili-
tate cross-case comparisons of contextual drivers. While
data were collected concurrently, we completed the
qualitative analysis first to ensure the team was blinded
to outcomes while constructing the case studies, followed
by the case-specific quantitative analysis. While the
results are presented by data type (i.e., quantitative and
qualitative), each hospital-level case was constructed and
analyzed using both data sources in an integrated man-
ner to ensure a comprehensive understanding of within-
site dynamics prior to cross-case comparison. We report
details of our qualitative methods according to the Con-
solidated Criteria for Reporting Qualitative Research [48]
(COREQ) (Please see Additional File 1). Approval for this
study was obtained through the Women’s College Hospi-
tal Research Ethics Board and all participants provided
informed consent.

Study setting

GIM departments within six large hospitals partici-
pated in the study, including four academic hospitals
and two community hospitals, whose GIM services have
been previously described [28, 49]. GIM admissions are
almost entirely unplanned and occur primarily via the
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emergency department. Patients are assigned to attend-
ing physicians ‘quasi-randomly’ by the on-call internal
medicine resident or staff physician at the time of admis-
sion in the emergency department. As a result, differ-
ences in outcomes within a large hospital sample are
attributable to physicians and their teams, rather than
patient differences [28, 50].

Quantitative analysis

Study cohort creation

We extracted hospital encounter data between Janu-
ary 1, 2019 and December 31, 2021 from GEMINI [49],
a hospital research collaborative [51], including patient
characteristics, admission characteristics, and patient
outcome data (Supplementary File #1). We created a
three-level patient-physician-hospital nested dataset to
facilitate the mixed effects analysis. Following Sergeant,
Saha [52], we only included hospitalization encounters of
patients admitted through the emergency department to
maintain the quasi-random nature of patient assignment
[28, 50]. Patients were attributed to the Most Responsible
Physician (MRP), the physician responsible for the great-
est portion of the corresponding hospital length of stay
as recoded in the Discharge Abstract Database [52, 53].
Patients were excluded if they had a LoS of more than
30 days, as longer stays often lead to multiple physician
handoffs which creates difficulties in attributing patient
cases to a single MRP [28, 52]. To avoid potential clus-
tering effects at the patient level [54], we only included
the first admission of patients with multiple admissions
during the study period. Considering that physicians may
work at multiple hospitals during the study period, we
only included patients treated by MRPs at their primary
practice location (defined by the greatest patient vol-
ume). To avoid the potential unstable estimation related
to small sample sizes [55], we only included MRPs with at
least 50 patients assigned to them at their primary prac-
tice location over the study period.

Statistical analysis

We used negative binomial regression with random
intercepts to explore the variation in LoS that could be
attributed to hospitals and MRPs, respectively [52, 56,
57], where level 1 variables included patient and admis-
sion characteristics, level 2 denoted the MRP, and level 3
denoted the hospital. The null nested three-level model
(i.e., with no patient characteristics) revealed a hospital
intra-class correlation coefficient (ICC) of 0.007, indicat-
ing no meaningful hospital-level effect. Subsequent anal-
yses proceeded with two-level random-intercept negative
binomial regressions, with hospital treated as a patient-
level fixed effect when necessary. All models were fit with
restricted maximum likelihood estimation.
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We calculated the physician-level ICC to quantify the
proportion of variance in LOS that may be attributable
to MRPs. We adopted a staged modelling approach to
investigate the ICC. First, we used the null model to esti-
mate the unconditional physician-level ICC. Then, we
included patient and admission characteristics to esti-
mate the conditional ICC. To examine between-hospital
heterogeneity, we replicated the null and full models for
each individual hospital following Kirubarajan, Shin [57].
To visualize physician-level variations within each hospi-
tal, we plotted random intercepts that denote physician-
specific deviations from a hypothetical average physician
at that hospital after adjustment for level 1 variables, with
95% confidence intervals calculated using the conditional
standard deviation.

We also calculated risk-standardized LOS ratios for
each physician following Mohammed, et al. [58], exam-
ining the total number of predicted inpatient hours for
a given MRP compared to the expected number of inpa-
tient hours if a hypothetical average MRP had treated
those patents. All analyses were performed in R version
4.1.3 [59] using or adapting code from the glmmTMB
[60], performance [61], boot [62], and merTools [63]
packages.

Qualitative analyses

Recruitment

The study physician lead at each hospital emailed all
GIM staff about the study. Eligible interview participants
included GIM physicians, medical residents (including
chief residents), nurses (nurse practitioners, registered
nurses, registered practical nurses), pharmacists, other
health professionals (e.g., physiotherapists, occupational
therapists, speech-language pathologists, discharge
planners, care transition facilitators), and unit manag-
ers. Interested staff were advised to contact the study
coordinator (DS) if they were interested in participat-
ing. Interested participants were provided with a study
information sheet and verbal consent checklist upon con-
tacting the coordinator. We targeted 10 interviews (split
evenly between physicians and health professionals) and
3-5 physician observations at each hospital, with even
distribution across participating hospitals. Eligible obser-
vation participants included GIM attending physicians,
as their behaviour was the core focus of this study. All
participants provided consent either verbally or through
REDCap prior to interviews and observations.

Data collection

Participants completed virtual interviews with a research
associate (DS, M.Sc.). Basic demographic information
(e.g., race/ethnicity, gender, age, years in practice, hospi-
tal, clinical role) was collected at the end of interview. A
semi-structured interview guide (Supplementary Files #4
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and #5) informed by the Theoretical Domains Framework
[64] (TDF), the Consolidated Framework for Implemen-
tation Research (CFIR) [65], and structuration theory
[66], was developed specific to this study to explore par-
ticipant perceptions on the beliefs, attitudes, and per-
ceived physician actions that influence patient LoS. The
TDF is an individual-level determinant framework that
assesses influences on individual behaviour [67], while
the CFIR is one of the most commonly used determi-
nant frameworks to assess contextual factors [65]. Struc-
turation theory is a social theory about the creation and
reproduction of social systems based on analyzing both
the structure and its agents, without giving primacy to
either [66].

The interview guide explored three topics: (1) organiza-
tional culture and team functioning, including individual
roles and responsibilities, how care is coordinated, what
information is shared and with whom, and how these fac-
tors influence the quality of care; (2) actions, decision-
making, and teamwork as it relates to the care of a typical
GIM patient represented via a case vignette; and (3) par-
ticipant perceptions around the factors that influence
LoS. All interviews were audio-recorded, transcribed,
and anonymized by an independent third party.

In-person observations of physician participants were
conducted by research staff (DS, KW, JV), guided by an
ethnographic observation checklist (Supplementary
File #6). Observations spanned a single shift of the phy-
sician (6—8 h) and focused on the attending physicians’
daily activities while on providing care on the in-patient
unit, including all meetings and team interactions that
occurred throughout the course of their shift. Research
staff took extensive field notes, both handwritten and
audio recorded, noting the nature of interactions, what
and how information was shared, and who was present.
Audio recordings were transcribed verbatim.

Data analysis

Interview and observational data were analyzed using a
template analysis [68], whereby TDF and CFIR domains
were applied as a priori codes and the remaining data was
coded inductively. Codes were generated at the team-
level (i.e., GIM Department) across hospitals to support
a comparative case study approach using the framework
method [69]. A member of the research team (DS) inde-
pendently coded two interview transcripts to develop
a preliminary codebook with TDF and CFIR domains.
The research team then met to discuss the codebook
and review emerging inductive themes under the guid-
ance of the principal investigator (LD). Interview tran-
scripts were then divided up for coding using NVivo 14
(Lumivero), with each transcript being independently
double-coded. The research team met to discuss cod-
ing and emergent themes on a hospital-by-hospital basis
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to construct case profiles at the hospital level. Obser-
vational data were used to validate interview themes
and provide additional context to refine case (hospital
level) understanding. These meetings were also used as
an opportunity to review the analytic approach, resolve
discrepancies, and ensure consistency in the coding
approach across hospitals. To identify physician-level
decisions and drivers of LoS, interview and observation
data were organized by the Actor, Action, Context, Tar-
get, Time (AACTT) [70] framework to determine which
discrete actions contributed to LoS in GIM, in what
context(s), and who is involved. These were subsequently
mapped to the corresponding TDF and CFIR domains
to identify individual, team and organizational drivers
of physician actions. Structuration theory was used as a
sensitizing framework to ensure that TDF and CFIR driv-
ers were considered equally and that primacy was not
given to either [66]. Specifically, as data was coded to
both TDF and CFIR domains where appropriate (referred
to as the intersection of behavioural and contextual deter-
minants), the authors constructed a matrix to simultane-
ously explore whether and how context interacted with
individual behavioural determinants to impact physician-
level actions. Multiple peer debriefing meetings were
conducted, and results were refined in partnership with
team members with qualitative expertise (LD, NI, FL,
SAB) and validated with clinical hospital leads (AV, FR,
LLS, AW, TT).

Triangulation

To identify the drivers contributing to greater degrees
of physician-level variation, we identified the two hos-
pitals with the lowest levels of physician-level physician
variation and the two hospitals with the highest, and con-
ducted cross-case comparisons to generate hypotheses
about what contributes to higher levels of physician-level
variation in LoS.

Results

Objective 1: Understanding the degree of physician-level
variation in length of stay

Our dataset included 44,371 individual patients seen by
one of 204 GIM physicians across the six hospitals. The
difference between the 10th and 90th percentile physician
in average LoS ranged from 50 h at Hospital C to 108 h
at Hospital F (see Table 1). In the two-level random-
intercept negative binomial regressions, physician-level
variation accounted for 7.4% of the total variation in LoS
(i.e., ICC) in the null model, ranging from 3.9 to 11.4%
across hospitals. Physician-level variation remained at
5.1% after adjustment for patient characteristics, ranging
from 2.4 to 9.7% across hospitals and reflecting variation
across a large cohort of patients from mild to severe ill-
ness. Although the absolute range of variation appears
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Table 1 Understanding physician-level variation in length of stay using two-level regression

All Hospitals  Hospital A Hospital B Hospital C Hospital D HospitalE Hospital F
# of MRPs 204 23 27 26 42 49 37
# of patients 44,371 7,232 6,132 5,784 7413 7,372 10,438
LOS in hours, median (Q1, Q3) 104 95 108 106 93 113 104

(50, 196) (45,188) (54,208) (54,193) (46, 188) (60, 209) (49, 194)
Difference in average LoS between the 10" and 81 95 76 50 72 76 108
90™ percentile MRP?
Full Model® MRP ICC 0.051 0.097 0.0420 0.040 0.024 0.045 0.072

“The values were calculated by aggregating patient-level LoS to each MRP then ranking MRPs by their average LoS

bThe full modeladjusted for fixed effects of age, gender, Charlson comorbidity index score, mLAPS, most responsible diagnoses, admission year, admission day,
admission time, and the admitting hospital. For the individual hospitals, the full model included all covariates except the admitting hospital

small, it is consistent with prior literature on physician-
level effects and reflects systematic, non-random influ-
ences on LoS attributable to physician practice.

Meaningful physician-level variations in LoS were
observed across all 6 hospitals (see Fig. 1 for a demon-
stration of within- and between-hospital variability in
LoS). Variations were larger in some hospitals than oth-
ers. For example, close to half of MRPs in Hospitals A
and F (47.8% and 40.5%, respectively) had an average LoS
that was significantly different than the hospital average
(see Fig. 1A). In contrast, Hospitals C and D had 15.4%
and 23.8% of MRPs with an average LoS that differed sig-
nificantly from their physician colleagues. Relative degree
of physician-level variability is further supported in
Fig. 1B, which displays physician-level risk-standardized
LoS ratios by hospital in comparison to the expected LoS
for a given MRP.

Objective 2: Identifying discrete physician behaviours
related to length of stay through the AACTT framework
Our qualitative dataset included a total of 67 semi-
structured interviews with general internists (n=27),
medical residents (#z=5), nurses (n=13), and other
health disciplines (n=22) across the six hospitals. Of
the 67 participants, 43 (64%) were female and 24 (36%)
were male (see Supplementary File #2 for participant
demographics). Physicians ranged in age from 30 to 58
years (mean =40 years, n=20), with 1-28 years of prac-
tice experience (mean=10 years, n=20). Interdisciplin-
ary staff ranged in age from 25 to 53 years (mean=36
years, n=34), with 1-25 years of practice experience
(mean=9.5 years, n=33). Interviews ranged from 40 to
65 min (mean =49 min). A total of 13 in-person observa-
tions were conducted across five of the six hospitals, for a
total of 90 observed hours.

Qualitative interview participants identified discrete
physician actions that influenced LoS, inclusive of activi-
ties from admission to discharge, which were validated
through participant observations. The eight actions
were common to GIM physicians across all six sites
(see Table 2 for actions organized by the AACTT [70]
framework). Of these, seven of the eight actions involved

communication or collaboration with others, including
the interdisciplinary care team or the patient and their
caregiver(s).

Each action could be performed by the attending GIM
physician or their assigned delegate, which varied across
actions (e.g., senior or junior residents, medical students,
discharge coordinators, etc.). These actions occurred
across twelve different contexts (i.e., the physical loca-
tion or social setting in which action is performed), with
seven different targets (i.e., the person or people with/or
for whom the action is performed), highlighting the vari-
ability in how and with whom these actions were enacted.
In addition, while these actions occurred across all care
interactions, their timing (i.e., when they occurred during
the care episode) was variable.

Objective 3: Identifying the drivers of physician-level
variation

Similar drivers (TDF and CFIR domains) were identified
across the eight physician actions, irrespective of hospital
(see Fig. 2, and Supplementary File #3 for TDF domains
across actions). Physician actions were influenced by fac-
tors operating at the hospital- and team-level, includ-
ing perceived patient needs and resources; the hospital’s
organizational culture; the GIM team culture; commu-
nication networks within GIM; and the structural char-
acteristics of GIM care. These hospital- and team-level
factors influenced physician-level factors, including per-
ceptions of their professional role; goals; sources of social
influence; available resources; beliefs about team capabil-
ities; and beliefs about consequences.

Informed by structuration theory, our analysis revealed
that TDF and CFIR domains were not mutually exclusive,
but that hospital- and team-level factors were influenc-
ing physician-level factors. Specifically, hospital organi-
zational culture (CFIR) and patient needs and resources
(CFIR) interacted to influence how physicians perceived
their professional role and their related goals (TDF). At
the team-level, GIM culture (CFIR), structural character-
istics (CFIR), and communication networks (CFIR) influ-
enced physicians’ beliefs about team member capabilities
(TDF) and consequences of action (or inaction) (TDF).
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Fig. 1 Physician-level variations in length of stay. A Physician-level estimates are random intercepts of the full model fit for each hospital. The horizontal
line at 0 represents the hypothetical average physician within that hospital after adjustment for level 1 variables. Error bars represent 95% confidence
intervals for each individual MRP, and black shading represents MRPs with significantly higher or lower estimates than hospital average. B Physician-level
estimates are risk-adjusted LoS ratios of the full model. The numerator is the sum of predicted LOS values for a given MRP, considering their physician-
specific random effect. The denominator is the sum of expected LoS values without physician-specific random effects. A ratio of 1 indicates that the MRP's
LoS aligns with what would be expected based on the case mix of their patients. The error bars represent 95% coverage intervals derived from cluster
bootstrap methods. Black shading represents MRPs with significantly higher or lower estimates than expected

Drivers of physician-level variation among hospitals with
low physician variability

These intersecting factors provide both a lens through
which variation at the physician-level can be prelimi-

narily understood and a framework to understand what
distinguishing higher variation sites from lower variation
sites (refer to Table 3).

Hospitals C and D had the lowest degree of physician-
level variation (2.8% and 1.7% MRP ICC, respectively).
Hospital D also had the lowest median LoS at 93 h while
Hospital C had a median LoS of 106 h. Physicians at these
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Organizational Needs of patient
Culture population
Team-level factors
GIM Team Structural Communication
\ Culture Characteristics Networks )
Ylnfluences
Physician-level factors
Perceived Social Environmental Beliefs about team Beliefs about
\ professional role influences Context capabilities consequences )
Y/nfluences
Physician actions
| Establish | | Discuss plan Discuss roles ‘ Establish Order | | consult team Request discharge | | Discuss discharge
goals with patient with team discharge criteria investigations for sign-off supports with patient

L

Ylnfluences

Patient
Length of Stay

Fig. 2 Multi-level factors influencing patient length of stay in GIM. Note: The relationships in this image are simplified for the purposes of illustration. A
nuanced description of the intersection between factors is described in the text

hospitals had fairly homogenous self-described practice
style compared to physicians at other hospitals, that were
driven by the degree of standardization facilitated by
their departmental and hospital context (refer to Table 3).
Hospital culture and team processes and norms (CFIR)
influenced individual behavioral determinants (TDF)
and this interaction between domains explained nuances
underlying how physician actions were carried out across
hospitals (refer to Table 4).

Hospital organizational culture (CFIR) and patient needs
and resources (CFIR) interacted to inform how physicians
perceived their professional role and set their goals (TDF)
Hospital organizational culture and perceived patient
needs and resources influenced physician perceptions
of their professional role and their corresponding goals
as a GIM physician. Physicians in both Hospital C and
D described a strong, supportive organizational culture,
bolstered by strong administrative and clinical leader-
ship who were respected sources of support for the GIM
department. Both hospitals described how the organiza-
tion set a positive tone and provided a clear operating
structure, creating an environment that balanced physi-
cian autonomy with a standardized way of providing care
(thereby decreasing variability across physicians).

“From the hospital, ... value would be ... in terms
of effective communication within the team, work-
ing in a team environment to try actually achieve

optimal care for patients because we all, in our cul-
ture, we all aim for improved patient outcome and
to improve quality of care that we give to patients”
Hospital C, ID3.

These collaborative cultures supported caring for patient
populations with a complex interplay of social determi-
nants of health that required a high degree of coordina-
tion within teams and between internal and external
resources. While both hospitals described a range of
resource challenges, most physicians in Hospitals C and
D highlighted that the at-home reality and preferences of
their patients directly influenced their decision-making.
Teams were highly focused on ensuring all the right post
discharge supports and safety nets were in place before
discharge.

At Hospital C, physicians described the organization’s
focus on caring for the whole person, motivating the
team to plan toward comprehensive care upon admission
and meet criteria for a safe patient discharge. Efficiency
was focused on as an effort to serve the broader com-
munity and responsibly use public resources. In practice,
this meant that physicians were comfortable ordering
investigations, to ensure they could identify and address
incidental findings before discharge — a reality of practice
that was described as a key driver of variation at Hospi-
tal C that would contribute to a marginally longer LoS.
Physicians at Hospital C described consistently engag-
ing nurses and other health professionals as part of their
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professional role and strived to ensure access to post dis-
charge supports and resources.

In contrast, physicians at Hospital D describe the orga-
nization’s primary focus on patient flow, where the diag-
nosis upon admission determined goals of admission
and discharge. This was prioritized with the “collective
in mind” (referring to the broader community and region
they served) while striving to ensure adequate access
community supports post discharge. Physicians paid
close attention to hospital census, often engaging in com-
munications via email or in person around capacity pres-
sures. This influenced approaches to discharge, whereby
physicians might plan for swift discharge during periods
of higher pressure. While balancing capacity pressures,
physicians at Hospital D also engaged consistently with
patients and caregivers to discuss their care progress and
post discharge plan and would sometimes agree to a lon-
ger LoS if requested by the patient, their caregivers, or
the interdisciplinary team. Wherever possible, physicians
leveraged the support of available post discharge clinics
and once the patient was medically stable, preferred to
arrange for additional investigations as follow up.

“My personal style of practice is, at the time of
admission, I tell the patient and the family the goals
for their hospitalization. I also tell them the risks of
being in hospital, including all the potential risks
that they have by virtue of just being in a hospital-
ized environment. And I probably put a little bit of
balanced fear in them, and every day when I round,
they are asking for discharge if they've met all of the
goals” Hospital D, P1.

GIM culture (CFIR), structural characteristics (CFIR), and
communication networks (CFIR) influenced physician’s
beliefs about team member capabilities (TDF)

While physicians at Hospitals C and D had significantly
different approaches to interacting with their inter-
disciplinary colleagues, participants at both hospitals
described a high level of respect and collaboration, sup-
porting effective communication to assign and clearly
delineated responsibilities related to the care goals. Par-
ticipants at Hospital C highlighted challenges with feeling
aligned on criteria for discharge owing to the variability
in terms of what safe and effective discharge looks like for
a patient, at a specific point in time. Inconsistent com-
munications among physicians, patients, and members of
the care team resulted in misunderstandings that lead to
eventual delays for patient investigations required for dis-
charge, transitions to oral medications, and the organiza-
tion of home care supports. Communication challenges
were described as a significant point of stress during
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the discharge process, given their self-described higher
loads of complex patients that are socio-economically
disadvantaged who require considerable post-discharge
supports.

“We will hold them back and sometimes I just have
to explain, once you can explain to the team your,
the reason to the madness, they kind of understand
actually you know, this actually will be a bounce
back for me tomorrow if I do send this patient home
because we've seen it so many times. And as I said,
I've been in this role now for 18 years. I have seen
a lot. So, once you just explain to the doctors that
the safest discharge for this person would be Monday
where we know that all the supports will be in and
ready for this patient” Hospital C, ID1.

Physicians at Hospital D described that their environ-
ment necessitated quick, clear, and streamlined commu-
nication between physicians and the unit-based patient
care teams. Communication was predominantly via the
electronic medical record (EMR) system, with some
unstructured face-to-face interactions. The EMR system,
and its embedded instant messaging module, was a key
structural resource to enable collaboration at Hospital D,
where the lack of geographic collocation of GIM physi-
cians and patients presented a structural barrier to easy
collaboration between the physician and interdisciplinary
team.

“[With the EMR chat feature] you can add mul-
tiple members to a chat [and] have a mini meeting
on patients at times, if I'm including the nurse, the
dietician, the doctor and kind of getting my update,
and they give their respective updates. It allows us
to all receive the same information instantaneously.
— Hospital D, ID2.

Drivers of physician-level variation among
hospitals with higher physician variability

Hospitals A and F had the highest levels of physician-
level variation (7.0% and 5.2% MRP ICC, respectively),
with corresponding reports from interdisciplinary staff
that patient care is largely determined by physician pref-
erences, in contrast to Hospitals C and D where physi-
cian practice styles were relatively more homogenous
(refer to Table 3). The hospital culture and degree of stan-
dard departmental processes and norms (CFIR) resulted
in less standardization, which led to greater influence
of individual physician-level factors (TDF) determining
how physician actions were carried out across hospitals
(Table 4).
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Hospital organizational culture (CFIR) and patient needs
and resources (CFIR) interacted to inform how physicians
perceived their professional role and set their goals (TDF)
Both hospitals described serving a largely affluent, struc-
turally advantaged patient population with greater access
to resources and social supports. This resulted in a lower
perceived burden on the care team to facilitate post dis-
charge support and resources, creating flexibility for
physicians at both hospitals to plan goals of admission
and discharge criteria based on individual perception
of current priorities. In contrast to Hospitals C and D,
participants in Hospitals A and F described feeling dis-
connected and deprioritized in the context of their orga-
nizations. and participants at Hospital A described the
environment as ‘GIM versus the hospitall! GIM culture,
morale and motivation was driven by the GIM leaders
and teams, more than the hospital leaders.

“.. despite the large footprint we have within the
inpatient side of the hospital, we’re not a prior-
ity (...). There’re no flashy ad campaigns there’s no
major donors, we just (...) grind it out and see the
patients (...) despite all the attention (...) to other
programs (...)” Hospital F, P5.

“I think the organization’s pressure on GIM that the
culture needs to based on efficiency kind of bleeds
through. So, while people want to focus or under-
stand that it would be wonderful if we're focused on
collaboration, communication, patient care, patient
safety, there’s the overarching kind of cloud of, every-
thing needs to move very quickly, everything needs to
be as efficient as possible and we do not have time
to do any of those things, move as fast as possible”
Hospital A, IDS.

Hospital communications about and messaging around
capacity and census load pressures directly influenced
physician decision-making around discharge criteria
at both hospitals. Many physicians in Hospital F paid
close attention to hospital census, efficiency metrics, and
Alternative Level of Care (ALC) bed availability which
determined how they approached discharge. Physicians
at Hospital A explained that the organization’s focus on
efficiency and patient census created an overall culture of
urgency and efficiency that demanded high performance.
This overarching tone of high performance created an
environment where physicians had to regularly evaluate
and re-balance competing priorities against the back-
drop of a culture of continuous improvement and teach-
ing and mentorship of multiple learners. As a result, their
primary focus as a GIM physician varied depending on
timing and context. Physicians at Hospital A determined
goals of admission (Action 1), division and delegation of
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tasks, and thresholds for discharge based on patient vol-
umes, learner competence, and resource availability.

“I think the only unique part at [Hospital A] is that
because we're so used to very high volumes, we, most
of the attendings come in earlier, just anecdotally,
than I think typically occurs at other hospitals. And
as a consequence, the patients are only reviewed
between the staff physician and the admitting resi-
dent that was on overnight. But by contrast, in other
places I've worked the volumes of new admissions
would often allow for the entire team [medical and
interprofessional teams] to be present when the case
is reviewed, which helps with sort of the handover”
Hospital A>, P4.

Physicians at Hospital F similarly described competing
priorities which manifested through managing the com-
mitments of multiple formalized leadership roles in addi-
tion to clinical and teaching responsibilities, including
those related to quality, research, and academic affairs.
They described prioritizing system needs (e.g., organi-
zational capacity pressures) while managing clinical care
and integrating patient and family preferences when fea-
sible while discussing discharge plans with patients and
caregivers. Some physicians who felt confident in com-
munity and out-patient supports were described as more
“aggressive” by their colleagues, with their propensity to
discharge quickly described as a product of their ability
to maintain continuity and follow-up with patients as
needed. Others described readmissions as an unavoidable
reality due to limited resources and capacity restraints.

“Yeah, I think some physicians are not as aggressive,
1 think part of it is ability to follow patients. So, some
clinicians are very happy to follow patients virtually
or in their own clinics when they leave the hospital.
Other physicians who might not have that type of
practice or ability are probably more reluctant to
send people home a day early, so to speak” Hospital
E P3.

GIM team culture (CFIR), communication networks

(CFIR), and structural characteristics (CFIR) led to varying
physicians beliefs about team member capabilities (TDF)
and consequences (TDF)

In contrast to the low variability hospitals (Hospitals C
and D), there was more diversity in how physicians at
Hospitals A and F described their engagement with inter-
disciplinary professionals. Physicians focused on consult-
ing within medical team to achieve the clinical goals of
care and may not consistently facilitate dialogue around
roles and responsibilities of interdisciplinary staff in the
patient care episode. In such cases, the interdisciplinary
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team often made assumptions about how to work best
with the attending physician, either informed by prior
experience or insights from colleagues. Inconsistency in
whether and how well-informed members of the interdis-
ciplinary team were of the attending physicians’ decision
processes and desire for status updates also contributed
to confusion. Beyond daily inter-professional rounds,
Hospital A did not have standardized communication
norms and communication frequency and modality (e.g.,
email, text messaging, EMR chat etc.) was based on phy-
sician preferences.

“If [the physician says] that the patient was sup-
posed to be discharged at the rounds and then like
it's 13:00 and then you're like the patient’s still not
discharged what’s happening? .... Now we have to
page the team ourselves, “Hey were told by the in-
charge during rounds that they were supposed to be
discharged” “Oh no —” and then they’ll say “No, oh
no, you know, they have to get seen by this, you know,
hepatology first or they have to do this test first” but
like no one tells us anything. So we’re kind of like oh
OK meanwhile we told the patient that they might
be discharged today and then no one says anything
afterwards. No one follows up with the patient and
no one follows up with the nurse. It may be talked
about within their own team, but it just doesn’t get
relayed to us anymore”’Hospital A, ID4.

Discussion

This mixed-methods study applied implementation sci-
ence to examine factors influencing quantified physi-
cian-level variation in LoS across six hospitals. Five key
hospital- and team-level factors were identified: organiza-
tional culture; perceived needs of the patient population;
team culture; the nature of collaboration with interdisci-
plinary teams; and the structure of roles and discharge
resources. These factors shaped physician perceptions of
their role, goals, beliefs about team member capabilities,
and beliefs about the consequences of action. Hospitals
with lower physician-level variation exhibited stronger
team dynamics, characterized by a clear understanding of
roles, trust in the capabilities of all team members, and
consistent communication.

Previous qualitative research highlights organizational
climate [71], a culture of shared beliefs and norms [26],
and patient characteristics [72-74] as factors influenc-
ing physician decision-making. Our work builds on this
research by highlighting the interplay across factors- a
key element to support the design of effective improve-
ment interventions [75, 76]. Our findings reinforce prior
literature referencing strong and weak situations, where
a strong situation provides clear cues for behaviour
in a way that produces consistent actions in line with
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situational constraints [77-79]. The movement towards
evidence-based care is based on the notion that cultivat-
ing strong contexts mitigates decisions based on a health-
care professional’s “unsystematic clinical experience”
[80], which may manifest as physician-level variation in
outcomes. While the absolute magnitude of variation in
LoS may appear modest, our qualitative findings suggest
that even small differences reflect meaningful variation in
physician decision-making shaped by local context. This
underscores a disconnect between what appears quanti-
tatively minimal and what is experienced qualitatively as
significant by care teams and patients.

Hospitals with relatively lower physician-level varia-
tion seemed to exhibit consistent collaboration between
medical and interdisciplinary teams, though collabora-
tion style varied across hospitals. This was characterized
by a shared understanding of roles and responsibilities
and supported by structured, team-based resources.
Our results suggest that physician-level variation in LoS
is largely influenced by hospital- and team-level factors
[54], aligning with QI research that interventions should
focus on the inter-connections between systems and indi-
vidual actors [81, 82] and address two or more levels of
influence simultaneously [76, 83]. This is also consistent
with scholarship that suggests strong professional cul-
ture limits individual differences [77] and promotes con-
sistency across all members of the team. Restructuring
the environment in collaboration with teams effectively
improves collaboration and guideline-based care [84],
emphasizing the need for a team-based lens to improv-
ing LoS. Evidence based strategies may include training
team members together, developing consistent practices
toward information sharing and fostering an organiza-
tional culture through mechanisms that balance interdis-
ciplinary and medical collaboration [85]. Future research
should attend to the influence of context when piloting
and evaluating interventions to inform what works best,
for which teams, in which contexts.

Our mixed-methods approach provides insights into
how participants perceive their actions and those of
their team members impact patient LoS, supported by
direct observations of physician behaviour and interac-
tions. However, the Hawthorne effect may have influ-
enced observed behaviour [86], thought this is mitigated
through triangulating the interview and observational
data. While our qualitative data is valuable for hypoth-
esis generation, it does not establish directionality or
causality. The identified factors likely interact bi-direc-
tionally and future research should test these relation-
ships through methods like coincidence analysis to assess
conditions (e.g., strong organizational culture, strong
team collaboration, centralized discharge resources,
etc.) coincident with less variability in LoS [87]. We are
unable to quantitatively determine the degree to which
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the individual actions identified contribute to variation
in LoS, however this work provides insight into the areas
of influence where measurement is likely to be valuable.
Despite qualitative findings on hospital-level factors, we
did not detect meaningful hospital-level variation in LoS,
likely due to the sample size (n =6 hospitals). Future stud-
ies should explore 3-level models with a larger sample
size that includes a minimum of 30 clusters [88]. While
the composition of interdisciplinary care teams varied
across the hospitals, examining the implications was
beyond the scope of this study. Lastly, data collection
during the COVID-19 pandemic may have also intro-
duced recall and recency bias, despite efforts to prompt
reflection on pre-pandemic experiences.

Conclusions

As health administrators, clinical leaders, and profes-
sional organizations continue to design and deliver
improvement interventions aimed at addressing capac-
ity challenges, our study helps illuminate the interplay
between hospital-, team-, and physician-level factors
influencing the degree of physician-level variation in LoS.
Improvement interventions targeting physician-level
change may be low-yield and burdensome in the absence
of a multi-level approach targeting structural changes.
Specifically, interventions should target organizational
culture to cultivate ‘strong situations;, where collective
norms are encouraged by structures and processes; facili-
tate the effective flow of information between the various
clinical care teams; and ensure clear roles and responsi-
bilities across members of the care team. Aligning indi-
vidual-level feedback and environmental restructuring
with organizational values and patient population needs
is a promising approach, as these factors interact to influ-
ence clinical decision-making and patient LoS.
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