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ABSTRACT
Objectives One important component of
patient-centred care is provider incorporation of
patient contextual factors—life circumstances
relevant to their care—in managing the patient’s
health. The current study uses data sets collected
from direct observation of care to examine if
how a provider learns contextual information
influences whether the provider incorporates the
information into a care plan.
Methods Three data sets were reanalysed:
a research study with physicians, a quality
improvement project with physicians and a
performance measurement project with
telephone health assistants. In each data set,
investigators compute rates of incorporation of
patient contextual factors into the care plan for
encounters in which factors were elicited in
response to a probe by the provider versus
revealed spontaneously by the patient. We report
the rates, CIs and associated ORs for each study
and overall using a random effects meta-analysis.
Results Providers elicited 57%, 49% and 30%
of patient contextual factors identified in
encounters in each data set. Patient contextual
factors identified in response to probes were
incorporated into the plan of care more
frequently than those revealed spontaneously by
patients (68% vs 46%, 71% vs 54% and 93%
vs 77%, respectively). The summary OR for
incorporation of patient contextual factors into
the care plan when the factor was probed versus
revealed spontaneously was 4.16 (95% CI 2.0 to
8.6). While this estimate was associated with
significant heterogeneity (I2=76%), the ORs for
the individual data sets were 2.53 (1.4 to 4.5),
6.25 (4.9 to 8.0) and 4.2 (0.9 to 19.3).
Conclusions In encounters where addressing
patient contextual factors may play an important
role in care decisions, factors that are elicited
actively by the provider are more likely to be
incorporated in the care plan than factors

revealed spontaneously by the patient. These
differences in the care process associated with
provider performance can only be demonstrated
through direct observation.

INTRODUCTION
Although most performance improve-
ment measures are based in either the
medical record or patient experience
surveys, the direct observation of care
provides critical information about per-
formance that cannot be obtained
through these methods.1–4 In particular,
although the medical record may record
complaints, diagnoses and care plans, it
does not usually provide insight into
whether and how the provider’s care
behaviours are more likely to yield high-
value, patient-centred care. For example,
performance improvement strategies may
include provider incentives for recognis-
ing and managing serious conditions, but
measurement approaches for these out-
comes may not identify whether it is the
action of the provider himself/herself that
leads to greater recognition and improved
management.
One important component of patient-

centred care is provider elicitation and
incorporation of patient contextual
factors, individuating information which
is important to managing the patient’s
health. A patient contextual factor is any
information about a patient’s life circum-
stances and needs, or context, that is rele-
vant to planning appropriate care.
Knowledge that a patient has caretaker
responsibilities that would interfere with
a proposed plan of care, for instance, is a
patient contextual factor. In an earlier
study in which 774 patients surrepti-
tiously audio recorded encounters with
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139 resident physicians at two US Veterans Affairs
hospitals, we identified 209 patient contextual factors
that emerged either when physicians probed patient
utterances that contained cues to the factors or when
patients volunteered the contextual factors themselves.
In the 157 patient contextual factors where we
obtained patient outcomes after a 9-month follow-up,
we found that patient outcomes improved in signifi-
cantly more cases when the physician had incorpo-
rated the patient’s contextual information into the
care plan than when the physician had not.3

The current study re-examines these data and two
additional data sets resulting from performance
improvement projects in different provider popula-
tions to consider the impact of how the provider
learned the contextual information: by probing
(a provider behaviour that can be targeted for per-
formance improvement) versus through spontaneous
expression by the patient. Probing is the term that is
used to mean actively eliciting information from
patients about patient contextual factors that may be
relevant to their care.5 If information obtained by
probing is more likely to be incorporated into care
plans than the same information spontaneously
revealed, it suggests that the physician’s elicitation of
context has value beyond simply revealing the infor-
mation, and that performance improvement methods
may need to consider information recorded about a
patient and the process by which that information is
obtained. On the other hand, it is possible that infor-
mation spontaneously revealed by the patient will be
given greater weight based on professional principles
such as attending to patients’ own words when
describing their symptoms and concerns.

METHODS
Data set A was composed of the 209 encounters from
the earlier study by Weiner et al3 in which coders
determined that a patient contextual factor was
present in the patient’s life that was relevant to his/her
care. These encounters were identified using the ‘4C’

coding system, in which coders listen to audio record-
ings to identify contextual cues (‘contextual red
flags’), and then determine whether the patient later
identifies an underlying patient contextual factor asso-
ciated with the cue either as a result of a physician
probe of the cue or spontaneously (without a phys-
ician probe).5 Coders further review the audio record-
ing and the postvisit medical record to determine
whether the patient contextual factor was considered
and addressed in the care plan. Two independent
coders coded each encounter in this data set, and we
have elsewhere5 reported their initial agreement on
determining whether a plan of care incorporated
patient contextual factors (agreement 85%, κ=0.69);
disagreements were then resolved by discussion.
Data set B was abstracted from 1183 patient-

physician encounters with patient contextual factors

present that were recorded as part of a quality
improvement audit and feedback project in two
Veterans Affairs hospitals seeking to increase physician
probing of patient contextual factors and incorpor-
ation of patient contextual factors. The project,
described more fully elsewhere,6 engaged patients in
audio recording encounters with their physicians.
Encounters were coded using the 4C system as in the
research, and feedback from the 4C coding was pro-
vided to physician practice teams. Coders initially
iteratively reviewed encounters during training until
they achieved consensus on whether plan of care was
incorporated; thereafter, each encounter was coded by
a single coder. Institutional Review Board (IRB) exemp-
tion was obtained for receiving the de-identified data
from this project for the analyses presented herein.
This data set provides a large sample in the context of
a quality improvement project (rather than primary
research).
Data set C was provided by Accolade, a company

that contracts with employers or payers to provide
telephone health assistants to aid employees/members
with healthcare and claims needs. As part of a consult-
ing project with Accolade, a group of the authors
engaged 4C coders to analyse 96 audio recorded
phone calls between clients and health assistants; 100
client contextual factors were identified in these calls.
In this context, contextualisation of care planning was
noted when the health assistant’s recommendations
considered the client contextual factors identified. As
part of coder training, six calls were independently
coded by pairs of two of the three total coders;
Krippendorff ’s α for whether a recommendation con-
sidered client contextual factors in these calls was
0.69. Several months after the conclusion of the
project, Accolade provided the de-identified 4C codes
to the investigators for this paper. The University of
Illinois at Chicago (UIC) IRB determined that analyses
of these data did not constitute human subjects
research. This data set provides an opportunity to ask
whether the effect of probing behaviours generalises
beyond physicians to paraprofessional healthcare
providers.
In all cases, coders were blind to the study question

of whether probed or spontaneously revealed patient
contextual factors might be more likely to be incor-
porated in care plans. In each data set, we computed
rates of incorporation of patient contextual factors
into the care plan for encounters in which factors
were elicited in response to a probe versus revealed
spontaneously. We determined exact 95% CIs around
these rates, and we compared rates using χ2 tests. We
also computed ORs for the effect of probed versus
revealed factors on contextualisation of care and
summarised the ORs using a DerSimonian-Laird
random effects meta-analysis, based on our expect-
ation of substantial heterogeneity in the projects from
which the data were obtained. We used R 3.17 and
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the Hmisc8 and rmeta9 packages to conduct the
analyses.

RESULTS
Table 1 summarises the results in the three data sets.
Among the 209 patient contextual factors identified
in Data set A, 120 (57%) were elicited by a physician
probe and 89 (43%) were revealed spontaneously by
the patient. Factors initiated by probe were incorpo-
rated into the plan of care 68% (CI 58% to 76%) of
the time; those spontaneously revealed were incorpo-
rated into the plan of care only 46% (CI 35% to
57%) of the time (χ2(1)=8.8, p=0.003).
Among the 1183 patient contextual factors identi-

fied in Data set B, 583 (49%) were elicited by a phys-
ician probe and 600 (51%) were revealed
spontaneously by the patient. Factors initiated by
probe were incorporated into the plan of care 71%
(CI 67% to 74%) of the time; those spontaneously
revealed were incorporated into the plan of care only
54% (CI 50% to 58%) of the time (χ2(1)=36,
p<0.001).
Among the 100 patient contextual factors identified

in Data set C, 30 (30%) were elicited by a health
assistant probe and 70 (70%) were revealed spontan-
eously by the patient. Factors initiated by probe were
incorporated into the plan of care 93% (CI 78% to
99%) of the time; those spontaneously revealed were
incorporated into the plan of care 77% (CI 66% to
86%) of the time (χ2(1)=3.73 p=0.053).
Figure 1 displays the effect of probed versus

revealed factors on contextualisation of care as mea-
sured by the OR and summarised meta-analytically.
The summary OR estimate was 4.16 (95% CI 2.0 to
8.6), with significant heterogeneity (I2=76%) among
the data sets.
Table 2 provides illustrative examples of patient

contextual factors related to medication or appoint-
ment adherence incorporated or not incorporated
into care plans from Data sets A and B.

DISCUSSION
In encounters where addressing patient contextual
factors may play an important role in care decisions,
factors that are elicited actively by the physician are
more likely to be incorporated in the care plan than
factors revealed spontaneously by the patient. That is

to say, providers are more likely to act on relevant
clinical information about patients’ lives when they
elicit the information than when it is volunteered
by the patient. This result also appeared to be present,
with a similar effect size, in clients (potential patients)
consulting health assistants, although it did not reach
significance in those data, due to small sample size
and high levels of contextualisation overall.
There are several possible mechanisms which might

explain this finding. One possibility is that providers
who are more attuned to context are more likely to
probe and to incorporate patient contextual factors
they identify into their care plans; this would be con-
sistent with our previous findings of a randomised
controlled trial of an educational intervention to
improve contextualisation performance in medical stu-
dents.10 The act of probing (and receiving a positive
response) itself may prime the providers to incorpor-
ate the identified context in the care plan; a similar
finding has been reported in experimental studies of
providers evaluating hypothetical scenarios.11 A com-
plementary possibility is that probing signifies that the
provider’s attention is already on a potential patient
contextual factor, and that this attention carries
through to the care plan. Less ideal explanations may
be that when providers already have care plans in
mind, they probe cues that suggest further patient
contextual information that aligns with their plan
(a form of confirmation bias12). It is also possible that
encounters in which patients reveal contextual factors
spontaneously are in some way more complex or
more difficult for providers to successfully plan
patients’ care than encounters in which patients are
less forthcoming.

Table 1 Likelihood of contextualisation of care stratified by probed versus revealed patient contextual factors

Data set A Data set B Data set C

Patient contextual factors 209 1183 100

Identified by probe 120 (57%) 583 (49%) 30 (30%)

Incorporated into plan (% of probed) 82 (68%) 414 (71%) 28 (93%)

Revealed by patient 89 (43%) 600 (51%) 70 (70%)

Incorporated into plan (% of revealed) 41 (46%) 324 (54%) 54 (77%)

OR for incorporation into plan (probed vs revealed) with 95% CI 2.53 (1.43–4.45) 6.25 (4.85–8.04) 4.15 (0.89–19.33)

Figure 1 Meta-analytical summary of the effect of probed
versus revealed patient contextual factors on contextualisation
of care.
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This study has several limitations. As a reanalysis of
observational data, we are unable to distinguish among
the mechanisms discussed above. Another limitation is
that we cannot know whether a patient-revealed con-
textual factor would eventually have been probed by a
provider had the patient not revealed the factor spon-
taneously, although our past work with unannounced
standardised patients (who never reveal patient con-
textual factors spontaneously) found that physicians
probed contextual cues only approximately 51% of the
time,13 which is consistent with the rates of probing
observed here for physicians. Finally, the presence of
substantial heterogeneity among the data sets demands
caution in the interpretation of the summary estimate.
As incorporation of patient context into the care

plan is consonant with the professional ethic of
patient-centredness in healthcare, and often a neces-
sary condition for improving patient outcomes, the
present finding emphasises the importance of provider
probing of patient contextual cues. Moreover, it also
highlights the need for providers to be more attentive
to contextual factors offered by patients without
prompting.

More broadly, this work has implications for per-
formance measurement methods in general. If patient
outcomes are associated with provider performance
(eg, contextualisation of care), it is critical to measure
that performance using approaches that are sensitive
to differences, especially modifiable differences, in the
care process (eg, how patient contextual factors are
identified in the encounter). When such differences
can only be demonstrated through direct observation
methods, it is incumbent upon patients, practices and
other stakeholders in performance improvement to
add direct observation to their performance measure-
ment toolkits.
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Table 2 Examples of contextual factors where plans did and did not incorporate the factor

Method of
identification of
contextual factor

Handling of contextual
factor Examples

Elicited by provider Incorporated into plan Patient with diabetes has high HgA1C.
Physician asks if he is taking his insulin.
Patient not taking insulin because he can’t afford food and was told to take insulin with food.
Physician addresses finances and food insecurity by referral to social worker.

Patient has uncontrolled hypertension.
Physician asks if he is taking pills as prescribed.
Patient responds he is on many medications and confused about how to take them; has taken
only one blood pressure pill instead of two.
Provider changes prescription to a combination pill that reduces total number of pills to take.

Revealed spontaneously
by patient

Incorporated into plan Patient missed three appointments in last 4 months.
Patient reveals that work hours are 9:00 to 6:00 and he can’t get to clinic early enough for
appointments.
Physician tells patient there are now Saturday hours and offers to schedule visits on Saturdays.

Patient missed 11 out of 22 appointments.
Patient’s behaviour reveals cognitive impairment making it impossible to travel to the clinic.
Physician arranges for home healthcare.

Elicited by provider Not incorporated Patient’s blood pressure is high and he states he is not taking his medication.
Physician asks what is preventing patient from taking medication.
Patient says his wife has stage 4 cancer, and he is taking care of her (‘putting his wife first’)
(Physician does nothing but remind patient to take medication)

Patient with diabetes has high HgA1C.
Physician asks what is going on in the patient’s personal life.
Patient says there has been a death in his family and other personal upheaval and he has been
too upset to take his medication.
(Provider does nothing in response)

Revealed spontaneously
by patient

Not incorporated Patient refuses to start insulin despite HgA1C of 15.7.
Patient reveals he doesn’t think he’s capable of giving himself injections.
(Provider does not discuss further).

Patient with diabetes has high HgA1C.
Patient reveals he stopped taking insulin because he is now being charged for it and can no
longer afford it due to being unemployed for a while.
(Provider does not discuss further)
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