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Timeliness of Outpatient Follow-up: An Evidence-Based 
Approach for Planning After Hospital Discharge

ABSTRACT 
PURPOSE Timely outpatient follow-up has been promoted as a key strategy to 
reduce hospital readmissions, though one-half of patients readmitted within 30 
days of hospital discharge do not have follow-up before the readmission. Guid-
ance is needed to identify the optimal timing of hospital follow-up for patients 
with conditions of varying complexity.

METHODS Using North Carolina Medicaid claims data for hospital-discharged 
patients from April 2012 through March 2013, we constructed variables indicat-
ing whether patients received follow-up visits within successive intervals and 
whether these patients were readmitted within 30 days. We constructed 7 clinical 
risk strata based on 3M Clinical Risk Groups (CRGs) and determined expected 
readmission rates within each CRG. We applied survival modeling to identify 
groups that appear to benefit from outpatient follow-up within 3, 7, 14, 21, and 
30 days after discharge.

RESULTS The final study sample included 44,473 Medicaid recipients with 
65,085 qualifying discharges. The benefit of early follow-up varied according to 
baseline readmission risk. For example, follow-up within 14 days after discharge 
was associated with 1.5%-point reduction in readmissions in the lowest risk strata 
(P <.001) and a 19.1%-point reduction in the highest risk strata (P <.001). Fol-
low-up within 7 days was associated with meaningful reductions in readmission 
risk for patients with multiple chronic conditions and a greater than 20% base-
line risk of readmission, a group that represented 24% of discharged patients.

CONCLUSIONS Most patients do not meaningfully benefit from early outpatient 
follow-up. Transitional care resources would be best allocated toward ensuring 
that highest risk patients receive follow-up within 7 days.

Ann Fam Med 2015;13:115-122. doi: 10.1370/afm.1753.

INTRODUCTION

Reducing hospital readmissions is a current priority for the health 
care system. Timely outpatient follow-up is promoted as a key 
component of transitional care models that have been successful in 

reducing readmission rates, such as the Care Transitions Intervention, the 
Transitional Care Model, Project RED, and Better Outcomes by Optimiz-
ing Safe Transitions (BOOST).1-4 In January 2013, Medicare-implemented 
payment incentives for follow-up appointments within 7 and 14 days of 
discharge further emphasize timely follow-up after discharge as a strategy 
to reduce readmission.5,6 To date, however, these recommendations rely 
largely on expert opinion, and there has been little evidence to guide best 
practices for the timing of follow-up care after hospital discharge.

The focus of most research examining the impact of outpatient 
follow-up on preventing readmissions has been narrow, focusing on spe-
cific disease states. Numerous studies have shown that early outpatient 
follow-up is associated with lower readmission rates for heart failure,7-9 and 
similar observations have been made in studies of hospitalized patients with 
pediatric asthma,10 sickle cell disease,11 and chronic obstructive pulmonary 
disease.12 Studies of general hospitalized populations, however, have shown 
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mixed results,13-15 with 1 study showing no difference in 
30-day readmission rates related to timing of outpatient 
follow-up among patients discharged from the internal 
medicine service at an academic medical center.13

Nationally, approximately one-half of Medicare and 
Medicaid beneficiaries readmitted within 30 days of a 
hospital discharge do not receive outpatient follow-up 
before the readmission.16,17 Low rates of outpatient 
follow-up have been similarly noted in other cohorts of 
patients rehospitalized for chronic conditions,7-12 sug-
gesting that the opportunity to reduce readmissions 
through timely follow-up may be large and widespread. 
Even so, effective strategies are lacking to assure opti-
mal follow-up for patients who stand to benefit. In 
the context of a statewide initiative to improve care 
transitions for Medicaid recipients in North Carolina, 
we hypothesized that risk segmentation may be a use-
ful approach to identify patients most in need of early 
follow-up after hospital discharge. Our intent was to 
better target efforts to help patients secure and keep 
outpatient appointments toward those most likely to 
benefit. In this retrospective analysis of Medicaid claims 
data, we specifically wanted to test whether readmission 
risk is associated with the likelihood of benefit from 
early outpatient follow-up; furthermore, we wanted 
to determine the optimal time by which patients with 
conditions of varying clinical complexity should receive 
outpatient follow-up after discharge.

METHODS
Setting
Community Care of North Carolina (CCNC) is a 
public-private partnership that links Medicaid recipients 
to primary care medical homes and provides quality 
improvement and care management support for high-
risk patients. During this analysis, more than 70% of 
NC Medicaid recipients were enrolled in CCNC, with 
more than 1,600 participating primary care practices 
throughout the state. This study was conducted for 
intervention-planning purposes to develop care coor-
dination standards for the CCNC Transitional Care 
program described elsewhere.18,19

Data Source
Data for this project included statewide inpatient, out-
patient, professional, and pharmacy claims paid by NC 
Medicaid for dates of service between January 1, 2008, 
and April 30, 2013.

Sample Selection
For the primary study analysis, inpatient visits were 
included if the patient was discharged to home dur-
ing the period April 1, 2012, through March 31, 2013, 

excluding childbirth and newborn discharges. Patients 
had to be enrolled in a CCNC primary care medical 
home at the time of discharge and not dually enrolled 
in Medicare at the time of discharge. Patients were 
allowed to contribute more than 1 index admission 
during the study period.

Benchmark Readmission Rates
To determine benchmark or expected 30-day readmis-
sion rates for Medicaid patients in the primary analysis, 
we analyzed 5 years of NC Medicaid inpatient claims 
(2008-2012), including 192,616 qualifying discharges 
among 84,288 patients, to determine an average 
30-day readmission rate by Clinical Risk Group 
(CRG). Developed by 3M Health Information Systems, 
CRGs use a hierarchical model to assign patients into 
1 of 1,075 mutually exclusive clinical risk groupings 
based on historical claims data, using diagnosis and 
procedure history to assess the number and severity of 
chronic conditions.20 The average 30-day readmission 
rate among patients in each of the 1,075 CRGs during 
this 5-year period determined the expected readmis-
sion rate for study patients within the same CRG.

Clinical Risk Strata
Clinical risk strata were determined according to risk 
of 30-day readmission specific to a patient’s CRG. We 
defined 7 distinct clinical risk strata by aggregating 
CRGs according to expected readmission rate. Patients 
whose CRG indicated that they did not have a moder-
ate or dominant chronic condition comprised the no 
chronic condition group, with an expected 30-day 
readmission rate of less than 10%. Patients whose CRG 
indicated that they had only 1 moderate or dominant 
chronic condition comprised the single chronic condi-
tion group, which also had an expected 30-day read-
mission rate of less than 10%. Patients whose CRG 
indicated that they had multiple moderate or dominant 
chronic conditions were further stratified into 1 of 5 
groups (less than 10%, 10%-19%, 20%-29%, 30%-39%, 
and 40% or greater) based upon the 30-day readmission 
rate expected for patients with their respective CRGs.

Design
The primary analysis examined time to readmission 
for patients who received outpatient follow-up within 
a specified number of days after discharge compared 
with those who did not, further stratified by the 7 
clinical risk strata. Readmissions were defined as a 
return to any hospital within 30 days of a previous 
discharge for any reason other than childbirth. The 
readmission did not need to be clinically related to 
the initial admission, and no distinction was made 
between planned or unplanned readmissions. Out-
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patient follow-up was defined as an 
office visit with any primary care or 
specialist physician or to a federally 
qualified health center, as indicated 
by a professional claim with a Cur-
rent Procedural Terminology (CPT) 
code for evaluation and management 
or Health Care Common Procedure 
Coding System (HCPCS) code for 
all-inclusive clinic visit.

Statistical Analysis
For the survival analysis examining 
time to readmission, we constructed 
5 intervention variables correspond-
ing to whether the patient received a 
first follow-up encounter within 3, 7, 
14, 21, and 30 days after discharge. 
A patient who had a follow-up visit 
on day 4 would be coded as not hav-
ing had follow-up within 3 days, but would have been 
included in the intervention group for the 7-, 14-, 21-, 
and 30-day variables. A patient who received follow-up 
at day 30 would have been included in the comparison 
arm for each group with earlier follow-up intervals. 
Patients were censored at death or when readmitted to 
the hospital. Group differences were tested using the 
Wilcoxon-Gehan statistic. For patients with multiple 
hospitalizations during the study period, each qualify-
ing discharge was included in the survival analysis as 
a new index event. Finally, we conducted several sen-
sitivity analyses, repeating the analyses within specific 
subgroups, to examine whether our findings held true 
when controlling for patient-level characteristics that 
may be correlated with both the intervention (outpa-
tient follow-up) and the outcome (30-day readmissions).

RESULTS
The study sample included 44,473 unique Medicaid 
recipients with 65,085 qualifying discharges. Most 
patients only had 1 discharge, with 95% having 3 or 
fewer qualifying discharges during the year. Discharges 
occurred from 114 hospitals statewide. Patients resided 
in all of North Carolina’s 100 counties and were 
enrolled in 1,576 primary care medical homes. In the 
total study sample, 49% were younger than 21 years, 
55.3% were female, and 49.6% were white (Table 1).

Thirty-day survival rates from hospital readmission 
are displayed in Table 2 by risk strata and whether the 
patient received follow-up within successively longer 
intervals after discharge from the hospital. Earlier 
outpatient follow-up was associated with statistically 
significant survival from readmission within every risk 

stratum by 14 days after discharge. The magnitude 
of the effect of earlier follow-up, however, was far 
more pronounced in higher risk strata. For example, 
among patients with no chronic conditions, those 
who had follow-up within 14 days had 1.5 percentage 
point higher rates of readmission survival than those 
who did not (P <.001). Among patients with multiple 
chronic conditions in the 3 highest risk strata, that 
difference difference ranged from 12.0 to 19.1 per-
centage points (P <.001). Of note, only 51% of these 
patients received follow-up within 14 days, a rate simi-
lar to lower risk patients (50%).

Readmission survival curves for each clinical risk 
stratum are illustrated in Figures 1 and 2, which com-
pare those who received follow-up within 7 days with 
those who did not. Although there is minimal appar-
ent benefit of early follow-up for the lowest risk strata, 
separation is clearly evident within the higher risk 
strata (patients with multiple chronic conditions and a 
greater than 20% risk of readmission).

Figure 3 illustrates the differential impact across 
successive risk strata as a function of when follow-up 
occurred. Each point on this figure represents the results 
of a survival analysis. Each of the 7 risk strata was run 
through 5 different analyses, for a total of 35 survival 
analyses. We set a threshold of 5% as a clinically mean-
ingful increase in readmission risk. The top 3 highest 
risk strata cross this threshold by 7 days, with the next 2 
strata crossing at approximately 14 and 21 days, and the 
remaining lowest risk strata approaching 5% by day 30.

Sensitivity Analyses
When limiting our analysis to include adults only, the 
results were not meaningfully different (incremental 

Table 1. Characteristics of Study Sample by Risk Strata

Risk Strata  
(Readmission Risk)a

No. of 
Unique 
Patients

Age, y 
Mean (SD)

Race 
No.  

(% White)

Sex 
No.  

(% Female)

No chronic conditions  
(<10%)

13,212 12.2 (15.1) 6,592 (50.1) 6,892 (52.2)

Single chronic condi-
tions (<10%)

8,176 17.3 (16.6) 3,598 (44.0) 4,103 (50.2)

Multiple chronic condi-
tions (<10%)

9,705 36.2 (18.7) 5,058 (52.1) 5,937 (61.2)

Multiple chronic condi-
tions (10%-19%)

7,114 38.2 (18.6) 3,672 (51.6) 4,211 (59.2)

Multiple chronic condi-
tions (20%-29%)

4,135 39.2 (19.2) 2,157 (46.9) 2,227 (53.9)

Multiple chronic condi-
tions (30%-39%)

1,570 40.5 (19.6) 736 (37.9) 885 (56.4)

Multiple chronic condi-
tions (≥40%)

561 46.2 (16.6) 225 (40.1) 342 (61.0)

Total 44,473 26.5 (21.1) 22,038 (49.6) 24,597 (55.3)

a Risk of readmission within 30 days.
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difference in readmission rates for adults receiving 
follow-up within 7 days: –1.7%, 0.3%, 0.8%, 1.7%, 
7.5%, 6.9%, and 7.8% for each of the respective strata). 
Additionally, when excluding behavioral health admis-
sions, the same trends persisted (incremental difference 
in readmission rates: –1.7%, 1.0%, 0.8%, 1.7%, 8.0%, 

7.6%, and 7.5%). Analyses by sex and race did not 
change these patterns.

Because some patients, particularly in the highest 
risk strata, may have contributed several observations 
to the analysis (ie, they were admitted several times 
during the study year), we separately examined only 

the first discharge during the year 
for each person. Resulting patterns 
were similar, though the incremen-
tal benefit was slightly lower than 
what was observed in the full sample 
(incremental difference in readmis-
sion rates for patients receiving 
follow-up within 7 days: 0.8%, 0.7%, 
0.6%, 1.0%, 4.2%, 4.5%, and 6.4% 
for each of the respective strata).

DISCUSSION
This study shows that the benefit of 
early outpatient follow-up after hos-
pital discharge is variable according 
to the patient’s clinical complexity. It 
provides an evidence-based mecha-
nism to determine the optimal inter-
val for hospital follow-up based on 
patient risk segmentation. Although 
follow-up within 7 days was associ-
ated with substantially lower read-
mission rates among patients with 
highest clinical complexity and 
highest underlying risk of readmis-
sion, most patients do not appear to 
benefit from very early follow-up. 
Among patients with no or just 1 
chronic or acute condition (repre-
senting 38% of discharges in this 
Medicaid population), readmissions 
were uncommon and negligibly 
affected by the timing of outpatient 
follow-up for up to 30 days.

Even though it may be clinically 
intuitive that higher risk patients 
need earlier follow-up, common 
models for improving transitional 
care have not emphasized risk 
segmentation to inform the timing 
of the follow-up appointment, and 
there has been little evidence to 
date upon which to base such guid-
ance. Several studies have found 
improved patient outcomes and 
reductions in hospital use through 
improved care transitions in which 

Table 2. 30-Day Readmission Rates by Clinical Risk Strata and 
Outpatient Follow-up Status

Risk Strata:  
Follow-up Within 
Indicated Days

Readmission,  
Receiving 
Follow-up 

%

Readmission,  
Not Receiving 

Follow-up 
%

Difference  
% P Value

No chronic conditions (<10% readmission risk), n = 14,767a

3 d 4.7 5.9 1.2 .004

7 d 5.1 6.0 0.9 .006

14 d 4.9 6.4 1.5 <.001

21 d 4.7 7.0 2.3 <.001

30 d 4.5 7.5 3.0 <.001

Single chronic condition (<10% readmission risk), n= 10,027a

3 d 6.0 6.4 0.4 .511

7 d 6.0 6.6 0.6 .183

14 d 5.8 6.9 1.1 .014

21 d 5.4 7.5 2.1 <.001

30 d 5.1 8.4 3.3 <.001

Multiple chronic conditions (<10% readmission risk), n = 12,777a

3 d 30 8.9 -0.3 .720

7 d 8.9 9.0 0.1 .522

14 d 7.6 10.2 2.6 <.001

21 d 6.8 11.7 4.9 <.001

30 d 6.2 13.8 7.6 <.001

Multiple chronic conditions (10%-19% readmission risk), n = 11,894a

3 d 14.9 15.4 0.5 .387

7 d 14.4 15.8 1.4 .004

14 d 12.5 18.3 5.8 <.001

21 d 11.6 20.9 9.3 <.001

30 d 10.7 24.7 14.0 <.001

Multiple chronic conditions (20%-29% readmission risk), n = 9,018a

3 d 21.5 24.7 3.2 .011

7 d 20.1 26.3 6.2 <.001

14 d 18.5 30.5 12.0 <.001

21 d 17.3 34.8 17.5 <.001

30 d 16.0 40.6 24.6 <.001

Multiple chronic conditions (30%-39% readmission risk), n = 4,552a

3 d 30.1 32.7 2.6 .129

7 d 27.9 34.5 6.6 <.001

14 d 25.0 40.5 15.5 <.001

21 d 24.1 45.0 20.9 <.001

30 d 22.6 51.2 28.6 <.001

Multiple chronic conditions (≥40% readmission risk), n = 2,050a

3 d 40.6 43.0 2.4 .144

7 d 37.4 45.1 7.7 <.001

14 d 32.7 51.8 19.1 <.001

21 d 30.6 58.3 27.7 <.001

30 d 28.9 64.3 35.5 <.001

a Number of index discharges.
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timely outpatient follow-up is considered a core com-
ponent, but resource requirements have presented a 
barrier to widespread implementation of successful 
programs. To gain large-scale adoption, future tran-
sitional care models need to identify those at highest 
need for specific transitional care services to allow for 
optimal resource allocation.

Patients with multiple complex chronic conditions, 
who account for the great majority of readmissions 
among Medicaid and Medicare recipients nationally,21 
stand to benefit considerably from timely follow-up. 
For those whose readmission risk exceeds 20%, our 
analysis suggests that 1 readmission may be prevented 
for every 5 patients who receive outpatient follow-up 
within 14 days. These patients are characterized by 
having 3 or more chronic conditions, often including 
advanced coronary artery disease, chronic obstructive 

pulmonary disease, chronic renal failure, congestive 
heart failure, diabetes, ischemic vascular disease, or 
a history of organ transplant, dialysis, or total paren-
teral nutrition. In this statewide Medicaid population, 
however, only 51% of patients in high-risk categories 
received follow-up within 14 days, and for every high-
risk patient who did not receive follow-up, there was a 
low-risk patient who did. Healthier patients and those 
with greater social support or self-management skills 
may be better equipped to secure and attend an earlier 
follow-up appointment, but potentially at the cost of 
delaying care for those with more complex needs.

Secondary data analyses have potential biases that 
may limit these conclusions. Claims data provide a 
limited view of clinical complexity in that they record 
information necessary for reimbursement but not all 
information relevant to care decisions. Claims data 

Figure 1. Time to readmission for patients who did vs did not receive outpatient follow-up within  
7 days of discharge: lower risk strata.

Note: Rates vary according to the patient’s underlying clinical risk. Each stratum represents patients in clinical risk groups based on 3M Health Information System’s 
Clinical Risk Groups and accompanying baseline risk of a 30-day readmission.
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also lack important predictors of readmission risk, such 
as functional status, health literacy, social complex-
ity, and family or caregiver support. This study was 
observational, and observed associations between 
timeliness of outpatient follow-up and readmission 
occurrence do not establish a causal relationship. In 
addition, findings were based on data from a single 
state and limited to Medicaid recipients, who may be 
at higher risk than the general population. The study 
has several strengths, however, including the use of a 
large cohort spanning a diverse geography and mul-
tiple provider systems, as well as visibility into com-
plete diagnosis, procedure, and medication use history, 
which allowed for granular examination of associations 
within multiple strata of clinical risk. Because patients 
were not randomly assigned to receive follow-up, it is 
possible that patients who successfully received time-
lier follow-up are different in unobservable ways, even 
when compared with patients within the same clinical 
risk cohort. We cannot know for certain whether hav-
ing received timelier follow-up would have actually 
averted readmissions. Even so, this study (1) highlights 
the potential opportunity for improving readmissions 
by ensuring that patients who need timelier follow-up 
actually receive it, and (2) provides evidence that a 
significant proportion of hospitalized patients do not 
appear to benefit from follow-up any sooner than 30 
days after hospital discharge.

In current practice, one-size-fits-all discharge 
protocols may be determining a follow-up time frame 
more than evidence-based decision making or clini-
cal need. Changing reimbursement policies are likely 
to further influence transitional care processes. For 
example, the 2 Medicare transitional care management 
codes require 7-day follow-up for high complexity and 
14-day follow-up for moderate complexity transitions. 
These codes create a financial incentive for physicians 
to see as many discharged Medicare patients as pos-
sible within the 7-day window. In so doing, there is the 
potential to positively affect after-discharge care for 
the Medicare population, but it risks creating an envi-
ronment where patients of other payers are crowded 
out. As providers increasingly enter into accountable 
care arrangements or bundled payment structures for 
the period after hospital discharge, incentives will be 
greater for intelligently targeted resource allocation to 
optimize benefit across the population.

Further research is needed to determine how best 
to operationalize the practical application of risk seg-
mentation to guide the timing of outpatient follow-up, 
which may include point-of-care decision support for 
physicians and personnel involved in discharge plan-
ning and scheduling in the hospital and outpatient 
practice. Risk segmentation may provide further value 

Figure 2. Time to readmission for patients who 
did vs did not receive outpatient follow-up 
within 7 days of discharge: higher risk strata.

Note: Rates vary according to the patient’s underlying clinical risk. Each stra-
tum represents patients in clinical risk groups based on 3M Health Information 
System’s Clinical Risk Groups and accompanying baseline risk of a 30-day 
readmission.
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to inform optimal strategies for alternative models of 
follow-up contact with patients after discharge, such 
as nurse or pharmacist contact or other team-based 
approaches. Importantly, effective implementation 
will require sharing risk segmentation strategies and 
coordinating processes between inpatient and outpa-
tient care settings. Although our analysis used histori-
cal claims data to determine a patient’s readmission 
risk, based on the number and complexity of chronic 
conditions, alternative methodologies for risk seg-
mentation to predict benefit of early follow-up should 
be developed and tested to accommodate the vary-
ing degrees of available data and information system 
capacities in today’s health care environment. Such 
models will need to be readily incorporated into the 
workflows of physicians and care team members to 
reduce barriers to adoption and yield greatest benefit 
for patients and populations.
To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/13/2/115.
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