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Abstract

Although care coordination is a popular intervention, there is no standard method of delivery. Also
little is known about who most benefits or characteristics that predict the amount of care
coordination needed, especially with chronically ill older adults. The purpose of this study was to
identify types and amount of nurse care coordination interventions provided to 231 chronically ill
older adults who participated in a 12-month home care medication management program in the
Midwestern. For each participant, the nurse care coordinator spent an average of 134 minutes/
month providing in-person home care, 48 minutes/month of travel, and 18 minutes/month of
indirect care occurring outside the home visit. This accounted for 67.2%, 23.8%, and 9.0% of
nursing time respectively for home visits, travel, and indirect care. Four of 11 nursing
interventions focused on medication management were provided to all participants. Seven of the
11 main interventions were individualized according to each person’s special needs. Wide
variations were observed in time provided with in-person home care and communications with
multiple stakeholders. Study findings indicate the importance of individualizing interventions and
the variability in the amount of nursing time needed to provide care coordination to chronically ill
older adults.
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Given that chronically ill older adults are the major consumers of health care dollars,
development of systems that provide support in the management of the complex health care
needs is critical.> The current health care system, however, fails to meet the needs of most
chronically ill older adults. Care is often provided in a confusing and complicated maze that
provides minimal support and multiple barriers to the persons most vulnerable to expensive
preventable health events.? The inefficiencies of the United States health care system are not
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only costly, but can lead to poor quality care,3* demanding new models of care in the
current era of healthcare reform.

Major areas of inefficiencies are fragmentation of care, incomplete follow up, duplication of
diagnostic testing, dangerous polypharmacy, and conflicting plans of care. Care coordination
was identified by the Institute of Medicine® as one of eight national priority areas for health
care quality improvement and disparities elimination. In a paper commissioned by the
Agency for Healthcare Research and Quality, care coordination was defined as “the
deliberate organization of patient care activities between two or more participants (including
the patient) involved in a patient’s care to facilitate the appropriate delivery of health care
services. Organizing care involves marshaling of personnel and other resources needed to
carry out all required patient care activities, and is often managed by the exchange of
information among participants responsible (page v)”.6

While care coordination is a popular intervention, especially for older adults with multiple
chronic conditions to ensure the quality of care across the care continuum, limited evidence
is available as to what constitutes care coordination of chronically ill community-dwelling
older adults and what factors influence the dose of care coordination needed for the
intervention to be effective. As health information technology (HIT) advances, it becomes
possible to enhance our understanding of care coordination activities using data generated
from electronic health records (EHRs).” Accordingly, this study was designed to examine
nurse care coordination interventions delivered to chronically ill older adults in their home
and the time allocated for care coordination interventions.

Literature Review

While there is growing evidence of the effectiveness of care coordination programs in
improving patient outcomes and reducing costs,8-11 care coordination and case management
are often used interchangeably in the literature. Further, care coordination is delivered in a
wide variety of approaches in different settings, with different providers, and with different
clinical populations.12 These variations make it difficult to understand what components of
care coordination are essential to ensure the success of the program. Three basic
configurations of care coordination programs include: (a) transitional care, patients are first
engaged in the hospital and followed for 4-12 weeks post hospitalization, usually by
advance practice nurses (APNs)10: 1314 or Registered Nurses (RNs) directed by APNs,? (b)
self-management education via the Chronic Care Model, 1516 and (c) coordinated care
interventions provided by nurses (mostly via telephone) who monitor patients with chronic
conditions at high risk for hospitalization and facilitate communication among the primary
care provider, family, and patient.8:17-19

Common elements of care coordination interventions include initial comprehensive
assessment, development of a plan of care, monitoring, and revising the plan as
required.2%-21 In addition, other areas identified as common targets of intervention are
medication adherence and facilitating support services.22 Disease management programs
usually have a care coordination component with specific protocols related to the disease
focus. Although previous research supported that the majority of the care coordination
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interventions occur in person-to-person encounters with the patient, a factor found to be
more effective with complex patients,23 the amount and type of interventions provided with
care coordination are yet to be examined.

Home Care Medication Management Program (HCMM)

The parent study for this analysis was a randomized controlled trial that tested the use of
nurse care coordination and technology in participants discharged from home health care
with problems in medication management.® Medicare patients were eligible to participate if
they were age 60 or older and not terminally ill at the time of enrollment.1 Care
coordination was delivered by a study team directed by an APN with RN nurse care
coordinators, using study protocol related to medication management and care plans based
on each participant’s care needs. Participants were visited at least every two weeks over the
study period to fill their pill organizer or medication dispensing machine, and assess their
health care needs and self-management abilities. Based on this assessment, the care
coordinators further provided nursing interventions, including ongoing assessments, care
plans and evaluation, and communications with various stakeholders involved in patient
care.

The program functioned independently from the local home health agencies in an urban area
of a large Midwestern city.8 All interventions provided by the nurse care coordinators were
documented using a structured visit note and unstructured (narrative) communication logs
via an EHR system (CareFacts® Version 2)24 used by only the nurses in the HCMM study.
In addition, nurses recorded time spent in home visits and indirect care activities (e.g.,
communication) using a paper-based activity log that was entered manually into a Microsoft
Access database by study personnel. All the EHR data and activity logs were the data source
for this secondary study.

Specific Aim

In this secondary analysis, we aimed to answer the following questions:

a. What specific nursing interventions were provided by the nurse care
coordinator over 12 months of care coordination services?

b. How much nursing time was required for nursing care coordination of
community-dwelling older adults?

C. Was there an association between time spent for in-person home visits and the
amount of indirect nursing care occurring outside the home visit?

Methods

Participants

This study used secondary data collected regarding nurse care coordinator activity in the
EHR from the parent study.8 To achieve the purpose of this study, only study participants
who received care coordination interventions for at least one quarter (3 months) were
included in this secondary analysis, yielding a total of 231 chronically ill older adults.
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Participant characteristics—Four demographic factors were included in this study;
age (years), sex (male/female), race (black/white), and living arrangement (living alone/
living with someone). Also included were factors related to the participants’ health such as
comorbidities, medication regimen complexity, and the baseline health status measures of
depression, cognition, functional status, and quality of life. Comorbidities included the
presence/absence of the ten most frequently occurring Centers for Medicare and Medicaid
Servcies (CMS) chronic conditions — atrial fibrillation, chronic kidney disease (CKD),
chronic obstructive pulmonary disease (COPD), dementia, depression, diabetes, heart failure
(HF), ischemic heart disease, osteoporosis, and stroke.2

The complexity of medication regimen was assessed using the Medication Complex Index
(MCI) measuring the number of medications, number of doses/day, directions required, and
mechanical actions required for administration.26:27 Although there is no upper limit,
Maddigan et al.2” reported a range of an MCI score from 1 to 103. A higher MCI score
indicates a more complex medication regimen. It is noted that the study participants used
either a home medication dispensing system (or MD.2) or a simple pillbox (or Mediplanner)
for medication management, which was randomly allocated as part of the HCMM study
protocol.

The severity of depression was measured using the Geriatric Depression Scale (GDS) whose
total score ranges from 0 to 15.28 A GDS score of 5 or greater indicates mild (5-8),
moderate (9-11) or severe (12-15) depression, meaning lower GDS scores present less
depressed mood. The Mini-Mental State Examination (MMSE) was the instrument used to
assess level of cognitive impairment (range: 0~30).2930 The Physical Performance Test
(PPT) involving 7 specific tasks was used to examine each subject’s functional status (range:
0~28).31 Quality of life was assessed using the SF-36 Physical Component Scale (PCS) and
Mental Component Scale (MCS) whose score ranges from 0 to 100.32 The higher the score
of MMSE, PPT, and SF-36, the better the health status of individuals. Lastly, the occurrence
of hospitalization over the one-year study period was coded as a simple yes/no, rather than
frequency.

Nurse care coordination interventions—Nursing care provided during the home
visit was documented using the EHR system (CareFacts® Version 5).24 Nurse care
coordinators usually documented care delivered in the home visit during the home visit. The
software employed a standard structure for Visit Notes where the nurses recorded patient
problems, nursing interventions, and visit time (minutes). Visit Notes were coded using the
Omaha System organized in a simple hierarchical structure with 42 client problems and 76
interventions.33 The Omaha System is recognized as an interface nursing terminology for
clinical use by the American Nurses Association34 and has been utilized in documentation
of care — nursing assessment, intervention, and outcome evaluation — in electronic
records.35:36

There were also a small portion of short free-text notes attached to the visit note. A total of
645 narrative notes were manually reviewed by the authors and assigned a corresponding
Omaha System nursing intervention code if a semantic match existed. Two authors

Comput Inform Nurs. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kim et al.

Page 5

independently coded the nurses’ free-text data using the Omaha System. The level of
agreement between the two investigators was computed using Cohen’s Kappa3” (k= .269, p
<.001). Any disagreement among the authors was discussed until 100% agreement was
achieved. This final agreement served as for the basis of developing machine-aided coding
rules applied to Communication Logs below.

Communication logs embedded in the EHR were used to record nurses’ communication and
documentation activities (or indirect care) that were provided to coordinate health care of the
older adults outside the home visit. Each communication log consisted of a subject, short
text notes, contact person(s), and the means of a communication (e.g., phone, e-mail) used
by the care coordinator. It is noted that the nurse care coordinators recorded their time spent
in indirect care separate from the visit notes using a paper-based activity log.

Due to the nature of unstructured free-text data hindering the quantification of nursing
activities in the communication logs, rules were developed to classify and code nursing
activities using the Omaha System interventions. Two authors selected 550 free-text indirect
care log entries and mapped each to an Omaha System intervention code based on keywords
identified in each communication log. For example, a communication log included a
statement such as “/NR [international normalized ratio] was 1.6, adjust coumadin to 4 mg on
Monaay and Thursaay, 2mg the other days.” Or “Call to [physician’s name] office that INR
4.8, hold warfarin today and they will call later with further instructions.” The authors coded
these statements with the Omaha System “case management of laboratory findings” and
“case management of medication coordination.”

In order to extract keywords from the Communication Logs, we applied a range of
techniques to transform unstructured narrative text data into a useful format for analyses.
MetaMap, which is a natural language processing tool developed by the National Library of
Medicine (NLM), was used to process and map the text data to standardized concepts
available in the NLM Unified Medial Language System (UMLS) methathesaurus.3® The
UMLS methathesaurus encompasses more than nine million distinct concept names
provided by more than 150 health and nursing terminologies or classification systems.39 We
then developed procedural rules for machine-aided classification of concepts or text in the
communication logs. Using the procedural rules developed through our coding activities, we
further mapped these coded communication logs to the Omaha System nursing intervention
codes. When comparing coding results, overall the level of agreement between the Omaha
System coding performed by the authors and coding performed by machine was a recall of
0.94, a precision of 0.95, an accuracy of 0.83, and an ~measure of 0.94, indicating good
performance of the machine classification.40

Average nurse time—Direct time was measured by summing nurses’ time spent for in-
person home visits per participant, excluding travel time. Indirect time was computed by
summing nurses’ time spent for communications and documentation per participant, which
was separated from nurses’ time required for study coordination. Due to the variation in the
length of study participation, the average nursing time required for each individual per
month was then calculated by dividing the sum of direct and indirect nursing time by the
length (months) of stay in the original study.
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Data analysis

Results

All the study variables were summarized using descriptive statistics. The association
between direct and indirect care time was examined using regression analysis while
controlling for participant characteristics including age, race, living arrangement, medication
regimen complexity, comorbidities, baseline health status, and occurrence of hospital
admission. All analyses were conducted using the IBM SPSS statistical package (version
22). Approval for this study was obtained from the Institutional Review Boards of Arizona
State University, University of California Davis, and University of Wisconsin-Milwaukee.

Participants’ characteristics

Nurse care coordination interventions delivered to a total of 231 older adults was examined
in this secondary analysis. As shown in Table 1, the majority of the study participants were
female (69.3%) and white (81.4%) with a mean age of 79.5 years (range: 60-98).
Approximately 50% lived alone with the most prevalent chronic condition of diabetes
(40.3%) followed by depression (25.1%). Almost half of the participants (47%; n=109)
presented more than one CMS chronic condition. A wide variation in the complexity of
medication regimen was observed according to MCI scores ranging from 7 to 141 (median:
34).

When examining the baseline health status measurements, a cut-off point of GDS score?8 of
5 identified 41.1% (n=95) of the study participants with mild to severe depression (mean
GDS score: 4.3 £ 3.3, range: 0-15). Forty-two percent (n=98) of the study participants
showed either mild or moderate cognitive impairment according to the cut-off point of
MMSE score30 of below 26. With regard to functional status, half (n=116) of the study
participants presented less than 16 points of PPT score (range: 1-23), indicating they were
most likely dependent and homebound at baseline. The mean score of the SF-36 PCS was
34.1 + 9.5 (range: 9.4-60.7) while the mean score of SF-36 MCS was 49.1 + 12.3 (range:
11.9-74.6). Approximately half of the participants (45%; n=104) were hospitalized at least
one time after the enrollment in the original study.

Types of nursing care

A total of 7,628 home visit records and 10,916 communication logs were created using the
EHR system over the one year study period for the 231 program participants. The mean
number of home visits was 33.0 + 9.9, ranging from 11 to 68. The mean number of
communications (indirect care) was 47.3 + 48.6, ranging from 0 to 253. These wide
variations in home visits and communication occurrence were observed due, in part, to
variations in length of stay in care coordination services.

Nurse care coordination interventions—Over the one year study period, 11 nursing
interventions were most frequently implemented. Of those, four nursing interventions (based
on the Omaha System intervention classification) were performed at every visit for all the
study participants, including (a) medication set-up, (b) medication administration, (c)
medication action/side effects monitoring, and (d) coordination of medications as these
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interventions were part of the original study protocol (Figure 1). In addition to the study
protocol interventions, coordination of medical/dental care (i.e., coordination of patient
assessment and treatment provided by physicians, dentists, and their staff.) and physical
signs/symptoms monitoring occurred in every visit for all the participants. These two
interventions were individualized to the older adult and associated with physical problems in
circulation (86.1%; n=199), pain (55.4%; n=128), respiration (43.7%; n=101), urinary
function (32.0%; n=74), digestion and hydration (27.7%; n=64), bowel function (25.5%;
n=59), and neuro-musculo-skeletal function (21.6%; n=50) in the nurses’ documentation.

Although additional non-study protocol interventions were implemented frequently, the
number of study participants who required these interventions varied according to individual
needs. While the interventions of case management for the use of durable medical
equipment occurred in the majority of participants (83.1%; n=192), this intervention was
most often delivered to the participants who used a home medication dispensing system
(97% of the home visits in 115 participants). Likewise case management for laboratory
findings was an intervention provided to individuals with diabetes and individuals receiving
anticoagulation therapy. In addition, the majority of participants required interventions of
psychological signs and symptoms monitoring (98.7%; n=228), prevention of injury (83.5%;
n=193), and teaching/counseling about self-management of chronic illness (i.e., coping
skills) (71.9%; n=166). These interventions were implemented more than two third of the
home visits (Figure 1).

Indirect care interventions—The patterns of indirect care were examined using
nurses’ documentation in communication logs. Of 10,916 indirect care communications
(involving a total of 47,147 minutes spent by the nurse care coordinator), 43.2 percent of
communications occurred on the same date as a home visit (2,845 visits or 37.3% of the
visits) while 56.8 percent of communications occurred separately from a visit day.

The majority of communications (94.0%) were performed via phone (including case
conference and voice mail) while the rest of communications were done using other
mediums such as fax, e-mail/mail, and in-person meetings with other providers outside the
home visit. The recipients of nurse care coordinators’ communications included primary
care physicians (21.6%), pharmacists (20.5%), patients (20.1%), caregivers (8.3%),
community agencies (5.7%) and others (16.9%), such as durable medical equipment
suppliers, laboratory facilities, and hospitals.

The most frequently occurring communications were associated with six nursing
interventions (Figure 2), which encompassed 85% of all indirect care communications.
Those interventions were (a) medication coordination/ordering (34%) including refills and
new medication screening using the First DataBank® drug database and Beers criteria,*! (b)
medical care scheduling and hospital coordination (26%), (c) monitoring of the medical
durable equipment such as the home medication dispensing device (14%), (d) community
resources allocation (such as obtaining homecare and meals-on-wheels services) (12%), (e)
monitoring of physical signs and symptoms (11%), and (f) monitoring of laboratory results
(7%). In fact, all these activities were interrelated and often sequentially occurred over a few
days. For example, when the nurse care coordinator detected abnormal laboratory findings
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(e.g., international normalized ratio or INR value), s/he contacted the primary care physician
to discuss dose change in the medication (e.g., coumadin), obtained a new prescription of the
medication, and contacted and/or visited the participant regarding the new dose of the
medication.

Amount of nursing care

On average, 47.0 £ 9.1 minutes were spent for direct care in addition to 16.6 + 5.5 travel
time (minutes) per visit. The monthly mean number of visits per participant was 2.8 + 0.8
(range: 1.2-5.7), resulting in the monthly mean direct care (or home visit) time of 134.3

+ 46.4 minutes (range: 51.6-314.9) and the monthly mean traveling time of 47.7 + 22.2
minutes (range: 10.2-157.1). In addition, the monthly mean number of communications by
the nurse care coordinator was 4.2 + 4.2 per participant (rang: 0-20.0), which yielded a
mean indirect time of 18.0 £ 17.8 minutes/month per participant (range: 0-133.1). In sum,
the nurse care coordinator allocated 67.2%, 23.8%, and 9.0% of their time for home visits,
travel and indirect care respectively by month.

Association between the amount of direct and indirect care time

When controlling participant characteristics (age, race, living arrangement, medication
regimen complexity, comorbidities, baseline health status, and occurrence of hospital
admission), regression analysis presented a significant relationship between direct and
indirect care time (p < .001). This means when participants required more home visits, they
also needed more indirect care outside the home visits. Clearly, when the participants were
evenly divided into three parts according to an ordered distribution of the total care time
(i.e., the sum of direct and indirect care time), one third of the study participants who were
included in the third group (n=77) required the most nurse time on average (Figure 3). Both
direct and indirect time (3.6 hours/month) spent for the third group was two times higher as
compared to the nurse time spent for the first group (1.7 hours/month).

Discussion

Nurse care coordination interventions delivered to community-dwelling older adults with
chronic conditions were examined in this study. As a follow-up to a larger study, this
secondary data analysis focused on identifying types and amount of direct and indirect
nursing interventions provided by nurse care coordinators. Overall the participants were
visited three times per month by the nurse care coordinator, resulting in more than three
hours of home visits (direct care), travel, and communications (indirect care outside the
home visit) per person. As the target of the original study was care coordination and home
medication management, the nurse care coordinator focused on medication set-up,
administration, and coordination in addition to monitoring side-effects of medications
administered in every visit. Frequent nursing interventions included medical/dental care
coordination and physical signs/symptoms monitoring as the nurse care coordinator
completed comprehensive assessment with every home visit.

However, a wide variation in the types and amount of direct and indirect care was identified
in this study. This resulted from person-centered care since each individual had different
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needs in relation to their chronic illness and suboptimal physical/mental functioning. As
presented in the baseline health measures, more than 40% of the participants were living
alone, cognitively impaired, depressed, and/or had physical limitations, which in part,
contributed to their inability to independently manage medications at home. Accordingly,
nurses provided additional interventions, such as case management for the use of durable
medical equipment, monitoring of laboratory results, teaching/counseling about self-
management of chronic conditions, and monitoring of emotional/psychological symptoms.
This finding suggests that individuals with complex healthcare needs benefit most from
nurse care coordinators who provide individualized, patient-centered care, which is
consistent with a recent qualitative study presenting collective experience of 11 community-
based nurse care coordinators across the country.*2

The Affordable Care and Health Information Technology for Economic and Clinical Health
(HITECH) Acts include the provision of patient-centered care, a critical component within
Health Care Homes.*3 In this context, our finding illuminates that patient-centered care
coordination is not limited to in-person encounters. In other words, this study identified that
individualized care was needed not only during the home visit but also outside the home
visit as the chronically ill older adults unexpectedly experienced short supply of prescribed
medications, new or worsening signs/symptoms, adverse effects of medications, functional
decline, hospital admissions, medical equipment dysfunction, and/or abnormal changes in
laboratory values. Accordingly, the nurse care coordinators contacted various stakeholders to
coordinate medication ordering/refills, medical care including office visit scheduling and
hospital admission/discharge, as well as community services (e.g., homecare, meals-on-
wheels services). All these indirect nursing interventions often involved not only physicians
and pharmacists but also patients and care givers as they were the primary actors in self-
management of chronic conditions. Further, a set of nursing activities occurred together to
complete care coordination over a few days suggests a need for clustering serial nursing
activities to enhance our understanding of the care coordination interventions. Overall these
findings underscore the complex and dynamic processes of self-management of chronic
iliness conceptualized in the Individual and Family Self-management Theory.** In fact,
beyond the HCMM program, similar circumstances could happen in the community,
demanding additional care managers’ time during homecare episodes.

Understanding the importance of both direct and indirect care conducted by professional
nurses in care coordination is necessary for planning and budgeting such services. When
examining the proportion of total care time per month, 88% and 12% of nurses’ time were
allocated for direct and indirect care respectively. It is not surprising that individuals who
needed more home visits also demanded more indirect care outside the home visit
considering the complex healthcare needs of the chronically ill older adults. When total care
time (i.e., sum of direct and indirect care time) was divided into three groups (Figure 3),
direct and indirect care time spent in the highest tertile was two times greater than nursing
time spent in the lowest tertile, indicating further investigation is needed to identify what
caused this large variation. While it is difficult to estimate the appropriate amount of indirect
time in care coordination due to limited evidence in the literature, a local workflow analysis
of care coordination in Australia illustrates that indirect care time (allocated for
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administration, consultation, planning, service development, etc.) accounts for substantial
amount of care coordinators’ time in the community.*°

It is well known that administrative or billing data sets are limited to describing the number
and costs of a home visit provided. The richness of nursing documentation collected through
the HCMM study provided a means for disentangling the types and amount of nurse care
coordination interventions, as these specific activities were often obscure and underreported
in the literature. Moreover, coordinating medications and medical care, as well as other
community resources are difficult to capture in intensity measures, as these types of indirect
care are conducted outside the actual home visit. The standardized nursing terminology
adopted in this study (i.e., Omaha System) was conducive in quantifying patterns of nursing
interventions provided over the one year of care coordination services as demonstrated in
previous studies.46-49

The nurse care coordination interventions examined in this study were provided to older
adults who were discharged from home care as no longer eligible for the current Medicare
Home Health program. Although it was not possible to compute how much time was
required for each nursing intervention, it is apparent that the nurse care coordinator is the
one professional who provided interventions across health care and social service delivery
settings and providers (i.e., physician, pharmacist, social worker). More importantly, results
of the primary study demonstrated that the nurse care coordinator played a significant role in
improving patient outcomes (including improved cognition, physical function, and quality of
life, as well as reduced depression),® and reducing monthly costs to the Medicare program.1
This cost effective results indicate that the size of a nurse care coordinator’s caseload based
on the complexity of the older adult should be considered if care coordination is to be
successful. It is noted that because this was a research study, the nurse’s time in
documentation for reimbursement was not included, as would be the case for nurses who
provided Medicare Home Health (e.g., documentation of CMS Outcome and Assessment
Information Set (OASIS) and Medicare Form 485, Home Health Certification and Plan of
Care). Data collected for research evaluation was gathered by research staff and not by the
nurses who provided the nurse care coordination.

Our analysis has limitations in that the study dataset was constructed based on EHR data of
both structured and unstructured free text data. The study findings resulted from clinicians’
documentation that may not capture all activities and nursing time spent during and outside
the home visit. Along with the lack of control of the quality and accuracy of EHR
documentation, automated coding of text data with the Omaha System could potentially
create systematic bias in computing indirect care components. Though the authors made
every effort to overcome these limitations inherent in using EHR data through human
validation, the interpretation of these findings requires caution. Understanding that care
coordination was associated with a wide variation of interventions and total nursing time,
however, suggests further research about how individualized care was associated with the
amount of nurse time, who the best candidates for nursing care coordination might be, and
how to both standardize and tailor nursing care coordination interventions to achieve best
outcomes with limited resources in communities.
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Conclusion

To our knowledge, there was little research explaining what specific nursing interventions
constitute nurse care coordination provided to chronically ill community-dwelling older
adults. We focused on older adults post home health care who were identified as having
problems in medication management, a pervasive problem in chronically ill older adults.
Patterns of implemented nursing interventions were detected with a wide variation in the
types and amount of interventions, indicating there might be subgroups of patients requiring
different intensity of nursing care. The number of communications involving various
stakeholders also demonstrated the complexity of care coordination needs of older adults,
especially in coordination of medications, medical care and community resources. While
further research is warranted, our analysis reaffirms that there is a need for individualizing
nurse care coordination for chronically ill older adults across the care continuum.
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Overall Proportion of Implementing Direct Care Interventions in the Home Visits
(Note: Each intervention was documented using the Omaha System in the EHR.)
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Overall Proportion of Implementing Indirect Care Interventions
(Note: Each intervention was recoded using the Omaha System by applying machine-aided

procedural rules against Communication Logs.)
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Figure 3.
A summary of the Nurse Time Spent for Care Coordination by Group

(Note: Each tertile contains one third of the study participants divided evenly according to
an ordered distribution of the nurse time.)
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Table 1

Characteristics of the Study Participants (n=231)

Characteristics: Categorical Variables n %
Sex Female 160 | 69.3
White 188 | 81.4
Race/Ethnicity
Black 43 | 18.6
Living Status Living alone 111 | 48.1
Diabetes 93 | 40.3
Depression 58 | 25.1
Chronic obstructive pulmonary disease (COPD) 35| 15.2
Dementia 35 | 15.2
Ischemic heart disease 30 | 13.0
Comorbidities: CMS Chronic conditions
Atrial fibrillation 29 | 126
Chronic kidney disease (CKD) 26 | 11.3
Stroke 18 7.8
Heart Failure (HF) 14 6.1
Osteoporosis 13 5.6
1 quarter 14 6.1
2 quarters 13 5.6
Length of stay in the care coordination program
3 quarters 8 35
4 quarters 196 | 84.8
Characteristics: Continuous Variables Mean SD
Age Years 79.5 7.7
MCI Medication complexity index (MCI) score 40.2 | 23.2
Geriatric depression scale (GDS) score 4.3 3.3
Mini-mental state exam (MMSE) score 25.3 35
Baseline health status Physical performance test (PPT) score 14.6 5.0
SF-36 physical component scale (PCS) score 34.1 9.5
SF-36 mental component scale (MCS) score 49.1 | 12.3

*
SD = standard deviation
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