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T he rapidly rising costs of healthcare have led to a need to 
transform the current system. One of the primary goals of the 
Health Care Reform act of 2010 was to transform healthcare 

by reducing overall costs while enhancing quality.1,2 similarly, the In-
stitute for Healthcare Improvement developed the triple aim initia-
tive to encourage organizational transformations aimed at improving 
the health of the population, enhancing the experience of care, and 
reducing the per capita cost of healthcare.3 the cost of inpatient utili-
zation is commonly cited as the largest driver of healthcare expenses.4,5 
Yet despite the high costs of admission, readmissions in the 30 days 
following discharge are common.4,6-8 Development of programs aimed 
at enhancing transitions from the hospital has the potential to reduce 
readmissions and corresponding healthcare costs.

Managed care organizations (MCOs) are ideally positioned to imple-
ment innovative programs aimed at enhancing services to health plan 
members at risk for hospital readmission. However, traditional programs 
have experienced challenges that have often limited their ability to affect 
members. typically, managed care programs have used claims to iden-
tify hospitalized members over a given period of time, and then targeted 
these members to receive outbound, telephone-based services from clini-
cal staff aimed at reducing future readmissions.9,10 the lag time associated 
with obtaining and analyzing claims usually prevents timely identifica-
tion and intervention in the critical first 30 days following discharge. 
While some organizations use predictive modeling software to identify 
high-risk members, these models are typically impacted by claims lag, 
lack of information from nonadministrative sources, and limited discrim-
inative ability.9,11 

another challenge has been enrolling members into the programs. 
Managed care organizations often lack correct contact information, es-
pecially for their members without stable housing, who may be at the 
highest risk for admission. In addition, members may be wary of discuss-
ing health-related issues on the telephone with strangers.9 as a result, 
enrollment rates below 30% are common.9,12 Even among programs with 
higher enrollment rates, the mean time to identify and enroll a member 
may range from 37 to 100 days.9,13 some experts have also suggested that 
many managed care programs lack the intensity to impact hospital utili-
zation and have difficulty engaging physicians.13-15

Promising models with the 
potential to reduce readmis-
sions have been developed.16,17 
these models typically involve 
several key components that are 
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Objective: To measure the impact of point-of-care 
case management by a team of diverse clinical 
specialists at a large medical group on 30-day 
readmissions and associated costs.

Study Design: An intent-to-treat, historical, base-
line cohort comparison design.

Methods: A case management team employed by 
a managed care organization was integrated into 
the point of care at 4 medical offices of a medical 
group to provide services to health plan members  
who were medically hospitalized. Measures 
included case management process measures, 
30-day readmissions and associated costs, and 
total savings. 

Results: Among eligible members, 93% were 
enrolled in the case management program. In the 
baseline cohort, 17.60% of members were readmit-
ted within 30 days, compared with 12.08% in the 
intervention group. Regression models identified  
case management intervention, prospective risk  
score, and Medicaid insurance coverage as 
significantly associated with readmissions and as-
sociated costs. Annual savings in 30-day inpatient 
utilization costs were $1040.74 per member, which 
considerably exceeded the costs of the program. 

Conclusions: Point-of-care case management can 
be an effective strategy for reducing readmissions 
and associated costs. Providing services at the 
point of care allows for greater convenience for 
members and increased collaboration with physi-
cians. This strategy of a managed care organization 
collaborating with medical groups and hospitals 
has the potential to enhance outcomes in account-
able care organizations and to support patient-
centered medical homes. 
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delivered to individuals around the 
time of hospital discharge. these key 
interventions include medication rec-
onciliation, identifying red flags for 
readmission and development of an ac-
tion plan, needs assessment and linkage 
to resources, and timely postdischarge 
aftercare with a primary care physician 
(PCP) or specialist.18 the challenge for 
MCOs has been to find transformative 
ways to deliver these services via an intervention that in-
corporates diverse clinical specialties, identifies members at 
or before the time of discharge, maintains a high enrollment 
rate, engages physicians, and has the intensity needed to re-
duce readmissions. 

the purpose of this study was to measure the impact on 
30-day readmission and associated costs of integrating a 
case management team consisting of a nurse, social worker, 
pharmacist, and 2 health navigators at the point of care in a 
medical group to deliver care transition and case management 
services to health plan members following a hospitalization. 

METHODS
Study Design

this study used an intent-to-treat, historical control de-
sign. Point-of-care case management (POC) services were 
offered to plan members who were discharged from an acute 
inpatient hospitalization over a 3-month period. all mem-
bers had commercial, Medicare, or Medicaid coverage with 
the same large northeastern MCO. Members were identified 
via hospital notification to the health plan during the preau-
thorization process. Members received outreach via telephone 
for the purpose of program enrollment. all eligible mem-
bers—whether they were enrolled, unreachable, or declined 
program services—were included as part of the intervention 
group in all analyses. the baseline group consisted of all mem-
bers identified via hospital notification during the preauthori-
zation process over the corresponding 3-month period in the 
year prior to program initiation. the baseline group was iden-
tified using the exact same process and eligibility criteria used 
in the intervention group.

Eligibility for Inclusion
to be eligible for either the intervention group or the 

baseline group, a member must have been hospitalized for a 
nonpsychiatric, nonmaternity primary diagnosis and the hos-
pitalization must have been reported to the health plan as 
part of the standard preauthorization process. In addition, the 
member must have been discharged home or left against med-

ical advice. Members discharged to skilled nursing or other 
facilities were excluded.

Intervention Group
a POC team consisting of a nurse case manager, social 

worker case manager, pharmacist, and 2 health navigators 
was integrated into a large urban medical group to work 
with hospitalized health plan members at 4 medical offices. 
these offices provide services to approximately 23,000 mem-
bers under a capitated financial arrangement. these health 
plan members account for approximately 75% of the medi-
cal group’s patients; the remaining 25% are members of other 
health plans. Each of the offices provides both primary care 
and specialty services.

On a daily basis, hospitalized members were referred to a 
member of the POC team who, prior to discharge, attempted 
to contact the member via telephone for enrollment in the 
program. During the initial contact, the POC team member 
introduced the program and confirmed all contact informa-
tion. In the weeks following initial contact, the team member 
discussed the importance of aftercare; ensured that a timely 
aftercare appointment was made; provided appointment re-
minders and rescheduled any missed aftercare appointments; 
performed a needs assessment and linked the member to health 
plan, medical group, and community resources; coached the 
member on communicating with the PCP; reviewed how to 
access care resources such as after-hours and express care; 
identified red flags for readmission; developed a plan of action; 
identified any barriers to treatment or medication adherence; 
and worked with the member to overcome these barriers. In 
addition, the POC team arranged for the pharmacist to con-
duct medication reconciliation. the pharmacist reviewed 
medication lists and had telephone or in-person meetings 
with members. In addition to their own caseload, each team 
member was also available to consult on cases whenever their 
specific specialty was needed. Health plan members were able 
to speak with the POC team via telephone or have face-to-
face meetings in the medical office. the team had access to 
members’ clinical information in the electronic medical re-
cords used by the medical group. 

Take-Away Points 
A case management team employed by a managed care organization provided services to 
health plan members who were medically hospitalized.

n	 Members enrolled in the case management program were less likely to be readmitted 
within 30 days.

n	 Annual savings in 30-day inpatient utilization costs considerably exceeded the costs of 
the program. 

n	 Point-of-care case management can support accountable care organizations and the de-
velopment of patient-centered medical homes.
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Baseline Group
the baseline group consisted of members who met eligibil-

ity criteria during the corresponding 3-month time period 1 
year prior to POC implementation. Members were patients 
at the same 4 medical offices and were identified using the 
same strategy and inclusion criteria that were used for the in-
tervention group. Baseline group members had access to the 
same medical office services, with the exception of the POC 
program, which did not exist during the historical baseline 
time period. 

Measures
the study measures included case management processes, 

inpatient utilization, and program costs.

Case Management Processes
Enrollment Rate. Enrollment rate refers to the percentage 

of members eligible for inclusion in the intervention group 
who were enrolled in the POC program. the goal was to en-
roll more than 75% of members.

Days to Enrollment. Days to enrollment was the average 
number of days between referral to the POC team and mem-
ber enrollment. the goal was fewer than 7 days.

Days Managed. Days managed was the average number of 
days between the date a member was enrolled in the program 
and the date the case was closed.

Inpatient Utilization 
Readmissions. Readmissions were the number of readmis-

sions at any hospital for a nonmaternity, non–mental health 
condition that were paid for by the plan as identified by claims 
in the 30 days following discharge.

Readmission Costs. Readmission costs were those paid by 
the plan for all readmissions at any hospital for a nonmater-
nity, non–mental health condition, as identified by claims, in 
the 30 days following discharge. analysis was conducted with 
a 4-month lag to allow for the inclusion of late claims.

Program Savings
Annual Program Costs. Program costs included annual 

salaries paid to the nurse and social worker case managers, 2 
health navigators, and a 2/5 full-time equivalent pharmacist 
for time spent providing services over the intervention period. 

Annual Program Savings. annual program savings for in-
patient utilization were those attributed to the POC program. 
to be attributed to the POC program, the condition vari-
able must have been identified as statistically significant. the 
number of readmissions per member in the baseline group was 
multiplied by the total number of members in the interven-
tion group to control for differences in the number of mem-

bers between the groups. this number was then multiplied by 
the average cost per readmission in the intervention group to 
determine the total cost of expected readmissions for the in-
tervention group if the POC intervention had not been imple-
mented. Outlier readmission costs in the baseline group were 
removed prior to calculating the average readmission cost to 
maintain a more conservative estimate of readmission costs. 

the average cost per readmission was multiplied by the 
actual number of readmissions in the intervention group to 
yield a total cost for the intervention group. the average cost 
per readmission was also multiplied by the number of readmis-
sions in the baseline group, adjusting for the difference in the 
number of members of the groups, to yield a total cost for the 
baseline group. the total cost for the baseline group minus 
the total cost for the intervention group equalled the program 
savings. this number was multiplied by 4 to estimate the an-
nual savings. the annual cost of the program was subtracted 
from the total annual savings. the total annual savings were 
divided by the costs for the return on investment.

Statistical Analysis
Chi-square and independent samples t tests were utilized 

to test for differences between the baseline group and inter-
vention group prior to intervention for each of the following 
variables: age, sex, type of insurance coverage (commercial, 
Medicare, Medicaid), index hospitalization length of stay, 
index hospitalization cost, and predictive risk score. the 
predictive risk score was calculated using a proprietary risk 
algorithm that predicts the prospective risk of hospitalized 
days in the future year. the higher the predictive risk score, 
the greater the number of predicted future hospitalized days. 
Poisson regression was conducted to examine differences in 
number of readmissions during the 30-day postdischarge out-
come period. 

Linear regression was conducted to examine differences 
in inpatient costs during the outcome period. Because these 
costs were not normally distributed, a log base 10 transforma-
tion was conducted. For all regression analyses the following 
independent variables were included: centered age; sex; type 
of insurance coverage (commercial, Medicare, Medicaid); 
length of stay of the index hospitalization (ie, the one where 
the member became eligible for the POC program); cost of 
index hospitalization; and condition (intervention group or 
baseline group). Commercial insurance coverage served as 
the reference category for type of insurance coverage. For all 
analyses, statistical significance was set at .05.

RESULTS
there were no statistically significant differences between 
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the 244 baseline group members and the 298 intervention 
group members on any of the following variables: age, sex, 
type of insurance coverage, index hospitalization length of 
stay, index hospitalization cost, or predictive risk score. De-
scriptive data for all preintervention group comparisons are 
presented in Table 1. 

Case Management Processes 
a total of 278 of the 298 (93.29%) intervention group 

members were enrolled in the POC program, 17 (5.70%) 
were unreachable, and 3 (1.01%) refused to participate. 
the program met its goal of enrolling more than 75% of 
members. On average, members were enrolled within 4.99 
days (standard deviation [sD] 7.49 days). this result met 
the goal of an average number of days to enrollment of few-
er than 7. On average, members received services from the 
POC team for 30.78 days. 

Impact of Point-of-Care Case Management  
on Readmissions

Of the baseline group members, 43 were readmitted 
(17.60%) with a total of 46 readmissions. this corresponds 
to 0.19 readmissions per member of the baseline group. a 
total of 36 intervention group members were readmitted 
(12.08%) with a total of 37 readmissions. this corresponds 
to 0.12 readmissions per member of the intervention group. 
the 0.07 reduction in readmissions per member is a 36.84% 
reduction. 

Baseline group members were readmitted for a total of 338 
days, or 1.39 days (sD 4.24 days) per baseline group member, 
whereas intervention group members were readmitted for a 
total of 236 days, or 0.79 days (sD 2.76 days) per interven-
tion group member. this 0.6 reduction in the average num-
ber of readmitted days per member corresponds to a 43.17% 
reduction. 

n Table 1. Preintervention Group Characteristics

Characteristic Intervention Group Baseline Group

Age, mean (SD), y   60.97 (22.57)  59.30 (22.79)

Sex, %

  Male 39.60 40.16

  Female 60.40 59.84

Type of insurance coverage, %

  Commercial 38.59 40.57

  Medicare 47.32 40.57

  Medicaid 14.09 18.85

Index length of stay, mean (SD), d  4.57 (5.38) 4.48 (5.75)

Index hospital cost, mean (SD), $  12,493.79 (24,890.22)   9586.83 (11,585.11)

Predictive risk score, mean (SD) 905.00 (907.10) 902.13 (928.09)

SD indicates standard deviation.

n Table 2. Poisson Regression Results for Number of 30-Day Readmissions 

Variable Parameter Estimate SE Wald χ2 P

Condition 0.49 0.23 4.82 <.05

Sex −0.24 0.23 1.06 .30

Medicaid −0.88 0.36 6.00 <.05

Medicare −0.65 0.35 3.59 .06

Centered age 0.01 0.01 1.05 .31

Index hospital cost 0.00 0.00 14.16 <.001

Index length of stay 0.01 0.02 0.12 .73

SE indicates standard error.
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the results of the Poisson regression model yielded 3 sta-
tistically significant variables: condition (Wald χ2 = 4.82, 
degrees of freedom [df] = 1, P <.05); Medicaid (Wald χ2 = 
6.00, df = 1, P <.05); and index hospitalization cost (Wald χ2 

= 14.16, df =1, P <.001). Results of the regression model are 
presented in Table 2.

Impact of Point-of-Care Case Management  
on Readmission Costs

the total cost of readmissions in the 30-day outcome 
period for baseline group members was $673,103.22. this 
corresponds to $2758.62 (sD $7710.87) per member. the 
average cost per readmission for baseline group members was 
$15,653.56 (sD $11,719.50). the minimum cost for a read-
mission in the baseline group was $2287.38 and the maximum 
was $50,679.47. 

the total cost of readmissions in the 30-day outcome 
period for intervention group members was $640,505.50. 
this corresponds to $2149.35 (sD $9153.90) per mem-
ber. the minimum cost for a readmission in the baseline 
group was $2287.38 and the maximum was $97,758.53. 
after removing 1 high-cost outlier, the average cost per 
readmission in the intervention group was $15,507.06 (sD 
$7286.34). 

Results of the regression model yielded 3 statistically sig-
nificant variables: condition (t = –2.27, df = 1, P <.05); Med-
icaid (t = 2.34, df = 1, P <.05); and index hospitalization cost 
(t = 4.15, df = 1, P <.001). Results of the regression model are 
presented in Table 3.

Program Savings
the average cost per readmission in the intervention 

group was $15,507.06. the baseline group had 0.19 readmis-
sions per member. If the 298 intervention group members 
had readmissions at this rate, 56 readmissions would occur for 
a total cost of $868,395.36. Multiplying the 36 readmissions 

that occurred in the intervention group by the same average 
cost per readmission resulted in total costs of $558,254.16. 
the difference in these costs is $310,141.20, which corre-
sponds to a $1040.74 savings per member. the total annual 
savings is $1,240,564.80. the annual cost of the program 
was $386,000, resulting in an annual return on investment 
of 3.2:1. 

CONCLUSIONS
Results of this study demonstrate that integrating a POC 

team with diverse clinical specialties into the offices of a 
medical group was associated with significant reductions in 
30-day readmissions and associated costs. the savings were 
more than sufficient to cover the cost of the program. By lo-
cating the team at the point of care rather than in the of-
fice of the MCO and by utilizing protocols designed to reach 
hospitalized members as soon as possible, the POC team was 
able to overcome many of the challenges commonly faced by 
managed care programs, as evidenced by the team’s ability to 
enroll 93% of identified members with an average time to en-
rollment of fewer than 5 days. 

Location of the team at the point of care had additional 
benefits. Members were able to meet with the team in person, 
often just prior to their initial PCP appointment, allowing the 
team to deliver care transition interventions while preparing 
members for their postdischarge appointment. also, in 1 sim-
ple visit or call, each member could access pharmacy, social 
work, nursing, and health navigator specialties. In addition, 
team members could easily communicate with and prepare 
physicians for the initial postdischarge appointment. Lastly, 
the team was able to arrange for needed preventive health 
screenings such as mammograms, colorectal screenings, and 
retinal eye exams. 

Regression models identified predictive risk score and 
Medicaid insurance coverage as statistically significant predic-

n Table 3. Linear Regression Results for Log-Transformed 30-Day Readmission Costs 

Variable Parameter Estimate SE t P

Condition −0.28 0.12 −2.27 <.05

Sex 0.15 0.12 1.17 .24

Medicaid 0.44 0.19 2.34 <.05

Medicare 0.33 0.17 1.95 .05

Centered age 0.00 0.00 1.07 .29

Index hospital cost 0.00 0.00 4.15 <.001

Index length of stay −0.00 0.01 −0.25 .12

SE indicates standard error.
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tors of readmissions and associated costs. the predicted risk 
score was expected to be identified as a statistically significant 
predictor, as it is an estimate of future inpatient utilization. 
the identification of Medicaid as a predictor underscores the 
importance of including Medicaid members in interventions 
aimed at reducing readmissions and associated costs. How-
ever, many managed care programs have focused exclusively 
on Medicare members.

this study has several limitations. Most notably, a ran-
domized trial was not possible within the context of the 
study. although the historical comparison group was simi-
lar in all assessed demographic and index hospitalization 
variables and had the same predictive risk scores for read-
mission, future randomized trials would be beneficial. also, 
the intervention was implemented within a medical group 
with a capitated financial arrangement and a high volume 
of the MCO’s health plan members. the medical group was 
willing and able to provide a small space for the POC team 
in exchange for its services. Future studies should evaluate 
strategies for adapting this model to medical groups with 
fewer plan members and with other financial arrangements. 
In addition, the first 30 days following hospitalization were 
targeted in this study because it is a time of high rates of re-
admission. However, additional studies are needed to evalu-
ate the impact of POC programs over longer time periods 
and to also assess the impact on emergency department, 
outpatient, and pharmacy utilization over time.

Healthcare reform has generated significant interest in 
new shared savings payment models such as accountable care 
organizations, in which medical groups, hospitals, and MCOs 
partner to lower costs, with each stakeholder sharing in the 
savings. this study was not completed within an accountable 
care organization. However, the model of an MCO providing 
an experienced case management team at the point of care, 
whose members work closely with both hospital and medical 
group physicians, is a highly applicable strategy that should 
enhance shared savings.  

typically, MCOs have the most experience with case man-
agement, and many of the traditional obstacles (eg, low enroll-
ment rates, difficulty engaging physicians) can be overcome 
by integrating the team into the medical office. In addition, 
the POC intervention emphasizes collaboration between PCP 
and POC team members to prepare physicians prior to medi-
cal appointments to ensure that all member needs are met. 
this hallmark of patient-centered medical homes can help 
medical practices meet the standards for these homes.19 

to achieve healthcare transformations that meaning-
fully address the triple aims of improving population health, 
enhancing the experience of care, and reducing costs, key 
stakeholders such as MCOs, medical groups, and hospi-

tals will need to collaborate in new ways to best address 
the unique needs of health plan members at high risk for 
hospitalization. Integrating a case management team of di-
verse specialists at the point of care is a promising strategy 
for overcoming barriers to traditional telephone-based case 
management to reduce the number of readmissions and en-
hance member experience by providing services in a setting 
that is most convenient for members.  
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