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ABSTRACT

BACKGROUND: Timely follow-up after
hospital discharge may decrease re-
admission to hospital. Financial incen-
tives to improve follow-up have been
introduced in the United States and
Canada, but it is unknown whether
they are effective. Our objective was to
evaluate the impact of an incentive
program on timely physician follow-up
after hospital discharge.

METHODS: We conducted an interven-
tional time series analysis of all medical
and surgical patients who were dis-
charged home from hospital between
Apr. 1, 2002, and Jan. 30, 2015, in
Ontario, Canada. The intervention was a

supplemental billing code for physician
follow-up within 14 days of discharge
from hospital, introduced in 2006. The
primary outcome was an outpatient
visit within 14 days of discharge. Sec-
ondary outcomes were 7-day follow-up
and a composite of emergency depart-
ment visits, nonelective hospital re-
admission and death within 14 days.

RESULTS: We included 8008 934 pa-
tient discharge records. The incentive
code was claimed in 31% of eligible
visits by 51% of eligible physicians, and
cost $17.5 million over the study
period. There was no change in the
average monthly rate of outcomes in

the year before the incentive was intro-
duced compared with the year follow-
ing introduction: 14-day follow-up
(66.5% v. 67.0%, overall p = 0.5), 7-day
follow-up (44.9% v. 44.9%, overall p =
0.5) and composite outcome (16.7% v.
16.9%, overall p =0.2).

INTERPRETATION: Despite uptake by
physicians, a financial incentive did not
alter follow-up after hospital discharge.
This lack of effect may be explained by
features of the incentive or by extra-
physician barriers to follow-up. These
barriers should be considered by policy-
makers before introducing similar
initiatives.

ring for about 14% of patients in the United States at

30 days after discharge and costing $41 billion annually.*
How much hospital readmissions may be preventable through
improved continuity of care is uncertain.?* The period following
hospital discharge is marked by a high risk of adverse events and
omissions of care, including failure to follow-up on in-hospital
testing or implement a recommended work up.>® Timely follow-
up may mitigate some of these risks by providing an opportunity
for education, medication reconciliation, review of hospitalist rec-
ommendations and recognition of clinical deterioration. Early vis-
its after hospital discharge reduce readmissions in high-risk
patients, such as those who were admitted to hospital for chronic
obstructive pulmonary disease or heart failure.®** Results have
been mixed in other populations.*-*°

R eadmissions after hospital discharge are common, occur-

In 2009, Jencks and colleagues reported that only half of all
patients in the Medicare fee-for-service program who had been
discharged from hospital had seen a physician before their
readmission.?’ Possible reasons for lack of timely follow-up
include patient health literacy, mobility, provider accessibility
and awareness of patient’s admission to hospital.2*

It is uncertain whether financial incentives to physicians
improve quality of care.?*2* However, such incentives may be one
way to increase rates of early follow-up. In 2013, the Centers for
Medicare and Medicaid Services introduced transitional care
management codes to the US, which provide additional
reimbursement to physicians offering early patient follow-up.?’ In
2006, the Ontario Ministry of Health and Long-Term Care
introduced a similar incentive, by providing a $25.00 premium for
an outpatient visit within 2 weeks of hospital discharge.?® It is
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unknown whether such incentives are effective in their proximate
goal, to increase rates of follow-up, or in their downstream goal of
reducing readmissions. Our primary objective was to evaluate the
impact of this incentive on rates of timely physician follow-up.

Methods

Setting and design

We conducted a population-based retrospective time series
study of patients discharged from acute care inpatient beds
between Apr. 1,2002, and Jan. 30, 2015, in Ontario, Canada.

Data sources

The multiple databases at the Institute for Clinical Evaluative
Sciences (Toronto, Ont.) contain coded linked health
administrative data for all Ontario residents. This includes
information on all admissions to hospital for acute care in the
province,? all visits to the emergency department,* billing
claims submitted by physicians to the public health insurance
program,’ demographic information and vital statistics.3

Study population

We identified all patients discharged to the community from an
acute care hospital between Apr. 1, 2002, and Jan. 30, 2015. We
excluded newborns, patients admitted for an obstetrical delivery
or a psychiatric problem, patients receiving palliative care during
the index hospital admission or patients with a length of stay
greater than 100 days. In addition, we excluded records that were
missing age or gender, or had an invalid Ontario postal code or
invalid death date (Appendix 1, available at www.cmaj.ca/lookup/
suppl/doi:10.1503/cmaj.170092/-/DC1, supplementary Figure 1).

Exposure

The incentive fee code introduced in October 2006 allows an addi-
tional $25.00 for a physician visit in an office or home setting
within 2 weeks of hospital discharge.?® The premium is not offered
for visits in long-term care facilities, following admission for
obstetrical delivery, routine in-hospital care of the newborn or
day surgery. The incentive code is supplemental to commonly used
primary care codes that range in value from $21.50 to $104.80
(Appendix 1, supplementaryTable 1). Incentive payment is received
between 3 weeks and 2 months after submission, with other fee-
for-service claims. The existence of the incentive was communi-
cated to physicians through a single mailed bulletin, dated Oct. 1,
2006, and was included in the updated physician fee schedule.?

Patient characteristics

We evaluated baseline characteristics such as patient age, sex, hos-
pital length-of-stay, Charlson comorbidity index score,* socioeco-
nomic status, previous health care usage (visits to the emergency
department, hospital admissions, outpatient visits and home care
visits), and whether the index admission was elective or urgent.

Outcomes
The primary outcome was follow-up with any physician within
14 days of discharge from hospital. We included visits if they

occurred in an office or home setting and excluded medical
imaging or laboratory testing. Secondary outcomes included fol-
low-up at 7 days, as well as a composite of return to the emer-
gency department, nonelective readmission to hospital or death
within 14 days.

Statistical analysis

We compared the characteristics of patients who did or did not
reach the primary outcome using standardized differences (Std.
Diff.). Where baseline characteristics differed by at least 10%, we
plotted them over time.

Time-series analysis of primary and secondary
outcomes

We reported primary and secondary outcomes by month as a pro-
portion of all discharges and plotted these values over time. We
used autoregressive integrated moving average (ARIMA) methods
to model these monthly proportions, accounting for autocorrela-
tion, seasonality and trends. We used an interventional term to test
for the effect of the introduction of the incentive on the outcome,
over and above any background trends. We accounted for an
apparent shift in follow-up rates in October 2015 with an additional
interventional term. Model selection was guided by visual inspec-
tion of correlograms. We assessed stationarity by using the aug-
mented Dickey-Fuller test, and autocorrelation at various lags was
assessed using the Ljung-Box 2 test.3* All significance testing was
2-tailed with a significance threshold set at p < 0.05. Analyses were
performed using SAS/ETS software, version 9.4 (SAS Institute Inc.).

Sensitivity and subgroup analyses

To determine whether results were sensitive to the outcome defi-
nition, we conducted an analysis in which the outcome was
either 14-day follow-up with a previously known physician or pri-
mary care physician assigned to the patient. Previously known
physicians had at least 1 office or home visit with the patient in
the year before discharge from hospital. Primary care physicians
were assigned using tables from the Ontario Client Agency Pro-
gram Enrolment (for formally rostered patients) or through vir-
tual rostering with commonly used primary care codes (Appen-
dix 1, supplementary Table 2).3°* We also performed analyses
stratified by patient age at discharge (< 18, 18-64 and = 65 yr of
age) and for discharges following an urgent admission.

Ethics approval
This project was approved by the Research Ethics Board of Sun-
nybrook Health Sciences Centre.

Results

We included data on 8008934 patient discharges from 206 acute
care hospitals. Of these, 550 742 discharges (6.9%) occurred on
the same day as a follow-up visit. By 14 days after discharge,
5284742 patients (66.0%) had follow-up with any physician,
4 059 337 (50.7%) had follow-up with a previously known physi-
cian and 2 736 785 (34.2%) had follow-up with their primary care
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physician. Patients had follow-up within 14 days after discharge
by 33676 distinct physicians. In the same time period, 1369382
(17.1%) reached the composite outcome of return to emergency
department, nonelective readmission or death (Figure 1).

Patient characteristics
Patients who did not have a follow-up
visit within 14 days of discharge from

Effect of incentive on outcomes

The incentive had no significant effect on 14-day physician follow-
up (monthly average of 66.5% in the year before incentive introduc-
tion, 67.0% in the year following incentive introduction; p = 0.5 for
intervention effect; Figure 3) or 7-day physician follow-up (44.9% in
the year before the incentive, 44.9% in the year following the incen-

hospital had fewer previous outpa- 100

tient visits (Std. Diff. 0.39), comorbidi-

ties (Std. Diff. 0.14), a shorter length- 5

of-stay (Std. Diff. 0.12) and were more 80 -

likely to be assigned to a fee-for-ser- 42 70

vice primary care physician (Std. 2

Diff. 0.10). Over our study period, the a8 60 -
proportion of patients with no comor- "g 50 -

bid diagnoses gradually decreased o

from 52.5% to 47.4% (Appendix 1, E 40
supplementary Figure 2). Previous g 30 -
outpatient visits and length-of-stay o .
remained stable throughout the study

(Appendix 1, supplementary Figure 3; 10 +

median length-of-stay was consis- 0 -

tently 3 d). The proportion of dis- Any
charged patients assigned to an physician
enhanced fee-for-service primary care follow-up

physician increased from 18.2% to
40.0% in 2005 (Appendix 1, supple-
mentary Figure 4).

Figure 1: Overall proportions
Incentive uptake PCP = primary care physician.
There was rapid uptake of the incen-
tive in the first month following its

introduction, with 19% of eligible visits
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Figure 2: Uptake of the incentive code, by month of discharge. Broken line indicates the introduction of
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tive; p = 0.5 for intervention effect; Figure 3). There was no significant
change following incentive introduction in the proportion of
patients who experienced the composite outcome (monthly aver-
age of 16.7% in the year before the incentive, 16.9% in the year fol-
lowing the incentive, p = 0.2 for intervention effect; Figure 4).

Sensitivity and subgroup analyses

There was no change in 14-day follow-up rates after incentive
introduction when the outcome definition was changed to follow-

100

up with a previously known physician (p = 0.6) or assigned primary
care physician (p =0.5) (Appendix 1, supplementary Figure 5).

In patients with an urgent index admission, and across all
patient age categories, there was no change in 14-day physician
follow-up after the incentive was introduced (p = 0.8 for urgent
patients, p = 0.3 for age <18 yr, p = 0.9 for age 18-64 yr, p = 0.5 for
age =65 yr; Appendix 1, supplementary Figures 6-9).

Similarly, physicians in the highest quartile of uptake of the
incentive did not show a significant change in follow-up rates

after introduction of the incentive
(p = 0.2). Both before and after the
introduction of the incentive, pri-

80 -+

20 o

Proportion of discharges with any physician
follow-up within specified time interval, %
g

mary care physicians in the highest

— Follow-upwithin 14d uptake quartile had the highest

= Follow-up within 7 d

© VNV TIVIWIY WV WYY

14-day follow-up rates (68.4%
compared with 65.7%, p < 0.001;
Appendix 1, supplementary
Figure 10).

We performed an additional
post hoc analysis of follow-up with
any physician according to the pri-
mary care physician funding model
because of the observed increase
in enhanced fee-for-service fund-
ing in 2005. There was no effect of
the incentive on any physician fol-
low-up in any of the major funding

Month of hospital discharge

Figure 3: Physician follow-up, by month of discharge. Broken line indicates the introduction of the incentive code.

model groups (Appendix 1, supple-
mentary Figure 11).

Interpretation

In this time series study of patients
discharged from hospital to home,
a fee code to incentivize physician
follow-up after hospital discharge
was adopted by 51% of eligible

2 physicians and cost an average of
= 18 1 $2.1 million annually. Despite this,
e 16 _/\'L/\NJ\AIAA,,\‘ there was no sizable impact on
: g:, 14 14-day physician follow-up rates,
§ £ 1ol — Emergency department visit or a 14-day composite of emer-
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Month of hospital discharge

Figure 4: Proportion of patients who had an emergency department visit or unplanned readmission, or died within
14 d after hospital discharge, by month of discharge. Broken line indicates the introduction of the incentive code.

Our findings show that follow-
up rates have remained relatively
stable over time, despite rising
patient complexity. Other than the
possibility that physician incen-
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tives in general may not be effective, there are several reasons
that may explain the failure of this particular incentive to
improve follow-up rates.?® First, incentive payments were
received along with other claim payments, possibly obscuring
their effect on income. Second, payments were typically received
weeks to a month later, doing little to reinforce the incentivized
behaviour. Third, although the value of the incentive code com-
pared favourably to the fee claimed for a regular physician visit,
this may not be enough money to matter to clinicians, particu-
larly if postdischarge patients represent a small percentage of
their practice population.

Physician incentives should be designed with attention to
principles of behavioural psychology.® In particular, lack of
immediacy and mental accounting may have hindered the
success of this incentive. We add another consideration: that the
person who is aware of the incentive payment should also be
responsible for the desirable action. In the case of follow-up, if
scheduling staff are inflexible, unaware or removed from the
financial gains related to early follow-up, then the incentive may
fail to translate to earlier scheduled appointments. Billing agents
may also insulate decision-makers from monetary gains, if they
are the only ones aware that the incentive is being claimed.

Although a well-designed incentive may be motivating,
without automated supporting processes, the delivery of early
follow-up may be partly beyond the control of the outpatient
physician. Mobility, health literacy, finances or a lack of social
supports may prevent patients from reaching their appointment.
Current outpatient care processes may be ill-adapted to meet
the needs of functionally dependent, cognitively impaired,
marginalized or socially isolated individuals. Furthermore, the
patient is often the only timely messenger between inpatient and
outpatient systems. Primary care physicians have reported being
unaware of hospital admissions until weeks after discharge, after
the window for “early” follow-up has already closed.?-2* This
puts the onus on the patient to inform clinic staff of their
admission to hospital and need for urgent follow-up. Patients
may not know that mentioning a recent admission to hospital
would trigger an earlier appointment booking. In a complex
system, much of the responsibility is placed on the patient for
ensuring their own continuity of care.

In the US, Medicare’s codes differ from the incentive studied
here in several ways. Transitional Care Management codes have
a greater monetary value and are reserved for more complex
patient discharges. Additionally, they are supported by an exist-
ing structure of aligned incentives operating at the hospital level,
such as penalties for hospital readmissions. In this context, an
incentive to outpatient physicians may be more successful, as
processes would have evolved to facilitate communication
between inpatient and outpatient providers.

Strengths of our study include that it is population-based,
and contains comprehensive information about outcomes
because of linked administrative health data. Our study captured
a 12-year time period, allowing for sufficient forecasting and
accounting for long-term trends. We were also able to measure
uptake of the intervention directly, which is not always possible
in studies of health policy interventions.

Limitations

Our study has several limitations. First, temporal confounding is a
potential challenge to the validity of time series studies. Model-
ling was used to account for any background trends in the out-
comes (including the effects of gradual changes in comorbidity
over time) such that these would not confound testing of the
effect of the intervention. In addition, we accounted for changes
to follow-up in October 2005 (possibly because of the introduc-
tion of new medical subspecialty premium codes) by incorporat-
ing this into our models. After examining a range of characteristics
and outcomes over time, as well as carefully reviewing ministry
billing policy bulletins from 2005 to 2007, we are confident that no
large source of bias was missed. The consistency of our results
across several sensitivity and stratified analyses is supportive.
Second, it is possible that the incentive had other benefits or
effects not measured here, such as allowing for longer or higher
quality patient visits. Third, owing to the complexity of behav-
ioural interventions targeting physicians, the findings in this study
remain limited by their context, in a single Canadian province.
These results may not be generalizable to jurisdictions with differ-
ent physician payment structures. However, our findings can still
offer insights to organizations designing similar incentives.

Conclusion

Despite reasonable uptake, we found no effect of an incentive on
physician follow-up after hospital discharge, and no effect on subse-
quent visits to the emergency department, readmissions to hospital
or death. We believe the code’s lack of effect may be explained by
certain features of the incentive (lack of immediacy and separate
payment), as well as barriers to follow-up that remain beyond the
outpatient physician’s control. Policy-makers wishing to improve fol-
low-up care using physician incentives should carefully consider
incentive design and remaining barriers before widespread adoption.
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