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S ystematic reviews about care coordination report beneficial 
quality outcomes of programs that coordinate care for individu-
als with chronic illnesses such as heart disease and diabetes mel-

litus.1,2 This literature suggests that the effectiveness of coordination 
programs is most likely when such programs appropriately match the 
problems they are designed to address. The need for improved coordi-
nation of health services is well documented. This need will increase 
given the probability of fewer primary care providers, larger volume of 
patients with more needs, and a lack of reimbursement for coordina-
tion activities. Also, increased longevity will lead to more clinically 
complex patients needing coordination.3 Furthermore, care coordina-
tion by physician-led teams is recognized as a promising means to re-
form health system inefficiencies.4

However, there has been less focus on coordination programs for 
populations with advanced illness.5,6 The literature has sparse evidence 
of benefit from specialized programs for patients with advanced disease.7 
Therefore, we evaluated a health counseling and care coordination pro-
gram matched to the needs of populations with advanced illness and 
delivered in cooperation with referring physicians.

METHODS
Participants

The sample was drawn from the Kaiser Permanente health system. 
Participants had advanced stages of cancer, congestive heart failure, end-
stage pulmonary disease, or end-stage renal disease. For cancer, we includ-
ed individuals with solid-tumor cancers with metastasis. For congestive 
heart failure, we included (1) individuals who had an ejection fraction of 
30% or lower and persistent New York Heart Association (NYHA) func-
tional class III or IV symptoms and were not a heart transplant candidate, 
(2) individuals who had severe aortic stenosis or severe mitral regurgita-
tion and persistent NYHA functional class III or IV symptoms and were 
not a heart transplant candidate, or (3) individuals who had persis-
tent NYHA functional class III or IV symptoms. We defined end-stage 
pulmonary disease as (1) severe chronic lung disease with progression 

to end stage (ie, disabling dyspnea at 
rest or during minimal exertion, poor 
or no response to bronchodilators, or 
decreased functional capacity) or (2) 
hypoxemia or hypercapnia on room 
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Objective: To evaluate the Advanced Illness 
Coordinated Care Program (hereafter AICCP) for 
effects on health delivery among patients and 
caregivers, quality of life, advance planning, and 
health service utilization.

Study Design: Prospective trial involving 532  
patients and 185 caregivers. AICCP consisted of 
care coordination, health counseling, and educa-
tion delivered in cooperation with physicians.

Methods: Patients with advanced disease and 
their caregivers were assigned to AICCP or usual 
care (UC). Data sources included self-report, 
medical record review, and health plan databases. 
Statistical analyses used t test, χ2 test, regression 
analysis, and analysis of variance.

Results: Compared with those in UC, AICCP par-
ticipants had improved communication and  
care concerning symptoms (P = .02), support  
in understanding and coping with their illness 
(P = .01), advance planning (P <.001), support 
in managing family decision making (P = .002), 
and help in accessing spiritual support (P <.001). 
AICCP caregivers received more attention for 
emotional and spiritual needs (P = .02). AICCP 
participants were 2.23 times more likely to formu-
late an advance directive (P <.001) (5.5 months 
sooner [P <.001]) and were 1.26 times more likely 
to agree to a do-not-resuscitate or do-not-intubate 
order (P = .04). AICCP participants had on average 
1.89 fewer inpatient admissions (P = .045). There 
was no difference in 1-year survival (P = .80).

Conclusions: AICCP improved communica-
tion and care delivery, advance planning, and 
do-not-resuscitate or do-not-intubate orders in a 
population at risk to use them. AICCP had fewer 
admissions. Coordination and health counseling 
seem matched for those coping with advancing 
illness.
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air (ie, partial pressure of oxygen <56 mm Hg by arterial blood 
gases or arterial saturation <88% or partial pressure of carbon 
dioxide >51 mm Hg by arterial blood gases) or continuous 
oxygen. Finally, we included individuals on dialysis or individ-
uals with a recommendation that dialysis should begin within 
3 months who also had 1 or more hospitalizations or emer-
gency department visits for complications of end-stage renal 
disease within the past year.

We excluded patients who (1) resided in intensive care 
or skilled nursing settings, (2) were enrolled in an end-of-
life service, (3) did not speak English, or (4) were cognitively 
impaired.8 Once participants completed informed consents, 
they were asked to identify a surrogate who had knowledge of 
their health needs and services. Because most surrogates were 
spouses who helped patients, we describe them as caregivers to 
capture the larger role that they usually had in patients’ lives. 
A total of 185 caregivers completed interviews (Table 1).

Although the study was initiated at 4 sites, 1 site with-
drew from participation because they needed to shift study 
personnel to usual care (UC) service delivery. Resources to 
complete recruitment from this site were unavailable. We 
analyzed results with and without these participants.

Study Protocol
The study was approved by institutional review boards 

at Kaiser Permanente and the University at Albany–State 
University of New York. Recruiters blinded to group as-
signment enrolled 532 patients. We assigned participants to 
the Advanced Illness Coordinated Care Program (hereafter 
AICCP) (n = 267) or to UC (n = 265).9 Four hundred three 
participants (198 in AICCP and 205 in UC) completed the 
baseline and posttest questionnaires. Of 129 participants who 
did not complete posttests, 88 died before the posttest, and 41 
did not agree to complete the posttest.

Intervention
AICCP is designed to help patients and families optimally 

manage living with advancing illness. The 6-session model 
has the following 3 components: (1) nondirective health 

counseling, (2) education, and (3) 
care coordination.

AICCP was delivered by so-
cial workers and a health educator 
with 16 hours of initial training and 
with 20 hours of follow-up. AICCP 
meetings were face to face, lasting a 
mean of 59.0 (SD = 22.1) minutes, 
including brief follow-up telephone 
contacts. The mean number of ses-
sions was 4.9 (SD = 2.1) (range, 

0-10 [mode, 6]), with 81.9% of patients completing 3 to 7 ses-
sions. On average, caregivers attended 50% of sessions based 
on patient preference, caregiver availability, and need.

The topics covered across sessions were structured in a 
biopsychosocial 3-domain format, including the following: (1) 
health-related topics included but were not limited to under-
standing illness, treatment expectations, emerging symptoms, 
adherence to treatment recommendations, communication 
with health professionals, and advance planning; (2) coping 
with loss of role, functional capacity, or health status; evalu-
ating whether situations are amenable to change or, if not, 
whether reactions to unchangeable situations are modifiable; 
and monitoring for anxiety or depression, interpersonal con-
flict, and existential concerns; and (3) caregiving concerns, 
maximizing health system benefits, home environmental 
modifications, home care, and long-term care planning.

This structure was delivered using a nondirective health 
counseling format, patient education, and care coordination. 
It facilitated recognition and normalization of the conse-
quences of living with ongoing health problems in domains 
of function beyond physical health per se. It promoted iden-
tification of psychosocial needs and supports and facilitated 
initiation of discussions about ways to adapt to and compen-
sate for losses induced by reduced health status.

An electronic Web tool operationalized each session of 
AICCP by providing a checklist of health education topics 
and tasks to be completed in interviews. For example, at the 
second meeting, coordinators introduced advance planning. 
If an expected task was not addressed at a specified meeting, 
coordinators were given pop-up reminders to complete them 
at subsequent meetings. Health education also included as-
needed information about health-related benefits within 
their health system and their community.

Outcome Measurement
The rationale for measurement selection was tripartite: 

(1) Among populations coping with life-limiting illness, in 
which medical interventions are unlikely to provide a return 
to full health, quality-of-life (QOL) variables take on impor-

Take-Away Points
An Advanced Illness Coordinated Care Program (hereafter AICCP) that included health counsel-
ing was developed for patients with advanced illness (congestive heart failure, end-stage pul-
monary disease, end-stage renal disease, and cancer) in 3 settings of a multistate health plan.

n	 AICCP resulted in improved communication about discomfort, support for decision making 
and problem resolution, and attention to caregiver needs.

n	 AICCP also resulted in increased formulation of advance directives (5.5 months sooner), 
more agreement to do-not-resuscitate or do-not-intubate orders, and fewer inpatient admis-
sions, with no difference in survival.

n	 Specialized programming matched to the needs of patients coping with advanced disease 
improved health delivery and reduced admissions.



VOL. 15, NO. 11	 n  THE AMERICAN JOURNAL OF MANAGED CARE  n	 819

Care Coordination and Health Counseling in Advancing Illness

tance. (2) Advance plans and 
do-not-resuscitate or do-not-
intubate (DNR/DNI) orders 
and their timing are relevant 
measures in a population at 
risk for needing such plan-
ning. (3) Experiences with 
health delivery and service 
utilization are important for 
health plan administrators to 
determine the feasibility of 
program adaptation.

Participants were admin-
istered functional and QOL 
outcome questionnaires at en-
rollment and 4 months later. 
The questionnaires included 
the Short Form Health Sur-
vey (SF-12), which measures 
perceived physical and mental 
health function. It has well-es-
tablished validity and reliabil-
ity.10 The McGill Quality of 
Life Questionnaire measured 
total QOL.11 The Social Provi-
sions Scale assessed the provi-
sions of social relationships (eg, 
attachment).12 The Functional 
Assessment of Chronic Illness 
Therapy–Spiritual Well-Being 
Scale measures spiritual well-
being.13 We included 11 of 25 
items from the Revised Death 
Anxiety Scale, which were 
selected for inclusion as the 
most likely measures to be af-
fected by AICCP.14

In addition, we used the 
AICCP questionnaire, which 
consists of 21 items designed 
to capture patients’ perspec-
tives about their involvement 
in care and the effectiveness 
of healthcare professionals’ 
service delivery on AICCP-
sensitive care domains (eg, 
coordinating care). We con-
ducted factor analysis on these 
items. We found 6 factors that 
reflect patient reports about 

n Table 1. Participants’ Demographic Characteristics

Patients (n = 403)

Usual Care            AICCP

Characteristic No.   Mean (SD) No.  Mean (SD) t

Age, y 204   68.4 (12.1) 198   66.0 (12.1) 1.99a

Total years married 109   34.8 (16.2) 113   34.4 (17.0) 0.19

Charlson comorbidity score 205     3.1 (2.4) 198     3.5 (2.6) 1.31

Usual Care AICCP

No. (%) No. (%)    χ2

Diagnosis 205 198 1.6

    Cancer 81 (39.5) 86 (43.4)

    End-stage pulmonary disease,      
    chronic obstructive pulmonary 
    disease

41 (20.0) 36 (18.2)

    End-stage renal disease 44 (21.5) 46 (23.2)

    Congestive heart failure 39 (19.0) 30 (15.2)

Sex 205 198 18.0b

    Male 108 (52.7) 63 (31.8)

    Female 97 (47.3) 135 (68.2)

Race/ethnicity 201 197 3.7

    White 183 (91.0) 167 (84.8)

    Nonwhite 18 (9.0) 30 (15.2)

Current marital status 199 198 0.3

    Married 117 (58.8) 111 (56.1)

    Not married 82 (41.2) 87 (43.9)

Living arrangement 201 198 0.7

    Live alone 54 (26.9) 46 (23.2)

    With spouse 147 (73.1) 152 (76.8)

Level of education 187 196 2.1

    <High school 14 (7.5) 17 (8.7)

    High school 41 (21.9) 54 (27.6)

    >High school 132 (70.6) 125 (63.7)

Employment status 198 197 0.1

    Employed 27 (13.6) 25 (12.7)

    Not employed 171 (86.4) 172 (87.3)

Household income, $ 162 180 6.3

    <10,000 13 (8.0) 14 (7.8)

    10,000-14,999 25 (15.4) 22 (12.2)

    15,000-24,999 42 (25.9) 35 (19.4)

    25,000-34,999 21 (13.0) 31 (17.2)

    35,000-49,999 29 (17.9) 36 (20.0)

    50,000-74,999 16 (9.9) 27 (15.0)

    75,000-99,999 13 (8.0) 10 (5.6)

    >99,999 3 (1.9) 5 (2.8)

Religious preference 189 197 2.4

    No 52 (27.5) 41 (20.8)

   Yes 137 (72.5) 156 (79.2)

(Continued)
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their own effectiveness in communicating with healthcare pro-
fessionals and their perceptions about the care they received. Six 
scores capture information about the effectiveness of communi-
cation in these subdomains: (1) The symptom communication 
and care score captures communication and care for physical 
and emotional discomfort (6 items [eigenvalue = 3.16, a = .79]). 
(2) The family communication and support score measures the 
effectiveness of patient communication with family about the 
nature and consequences of the patient’s health (4 items [eigen-
value = 2.85, a = .84]). (3) The illness understanding and cop-
ing support score measures how effectively that professionals 
communicate with patients about their illness, prepare them for 
illness sequelae, and assist them in coping with illness (4 items 
[eigenvalue = 2.33, a = .78]). (4) The family decision-making 
support score measures health professional support in family de-
cision making and problem resolution (3 items [eigenvalue = 
2.12, a = .77]). (5) The spiritual support score captures commu-
nication about spiritual support and professional efforts to facili-
tate patients’ obtaining help for those needs (2 items [eigenvalue 
= 1.90, a = .88]). (6) The advance planning score measures how 
effectively that health professionals discuss the development of 
advance plans and help patients formulate them (2 items [eigen-
value = 1.70, a = .77]).

We also measured caregivers’ experiences with the health-
care system using a revised version of the Surrogate Integrated 
Care Systems After Death Interview from the Toolkit of Instru-
ments to Measure End-of-Life Care.15

In addition to the questions about advance planning on the 
AICCP questionnaire, a medical record review at 9 months as-
sessed the frequency at which participants completed advance 

directives, including healthcare 
proxies and living wills. Also 
assessed was the frequency at 
which patients accepted DNR/
DNI orders.

We also measured health 
service utilization by collecting 
data on 7 categories of service 
use. These included inpatient 
admissions, emergency de-
partment visits, home health 
visits, outpatient visits, radiol-
ogy tests, laboratory tests, and 
pharmacy prescriptions.

Statistical Analysis
Patient and caregiver base-

line characteristics were eval-
uated using t test (interval or 
ratio scale data) and χ2 test 

(categorical data). Communication in health delivery, patient 
QOL, caregiver posttest interviews, and service utilization 
were analyzed using analysis of variance. We analyzed medical 
record–based advance planning data using χ2 test, regression 
analysis, and Kaplan-Meier method. For descriptive purposes, 
we compared survival in AICCP and UC at 1 year using logis-
tic regression analysis.

RESULTS
The electronic Web tool that guided the treatment proto-

col was also used to assess treatment integrity.16 Key AICCP 
tasks were delivered with high frequency (eg, 82.8% for ad-
vance planning and 98.4% for psychosocial monitoring). On 
average, participants completed AICCP in 5.17 sessions.

Of 532 participants, 129 did not complete posttest measures. 
There was a higher prevalence of cancer among noncompleters 
(55.8%) versus completers (41.4%) (χ2

1 = 11.3, P = .01). Can-
cer deaths accounted for most of the nonresponse among diag-
noses (56 cancer vs 32 other diagnoses; χ2

1 = 6.9, P = .009).
As already mentioned, 1 study site dropped out but had 

recruited 41 participants (19 AICCP and 22 UC). To provide 
a more complete data set and to depict outcomes from sites 
that fully implemented AICCP, the results summarized in the 
tables are from the 3 sites that completed the study. We also 
report how outcomes were affected by inclusion of the data 
from the dropped site.

Demographic Characteristics
Of 403 participants who completed posttest self-report 

n Table 1. Participants’ Demographic Characteristics (Continued)

Caregivers (n = 185)

Usual Care AICCP

No.  Mean (SD) No.  Mean (SD) t

Age, y 57    63.8 (13.1) 73    59.9 (14.6) 1.59

Usual Care AICCP

No.  (%) No.  (%) χ2

No. of surrogates 85 (45.9) 100 (54.1) 1.2

Sex 75 97 17.7b

    Male 9 (12.0) 40 (41.2)

    Female 66 (88.0) 57 (58.8)

Relationship to patient 83 100 0.6

    Spouse 59 (71.1) 66 (66.0)

    Child 16 (19.3) 23 (23.0)

    Other relative 5 (6.0) 7 (7.0)

    Friend 3 (3.6) 4 (4.0)

AICCP indicates Advanced Illness Coordinated Care Program. 
aP <.05.  
bP <.001.
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n Table 2. Participants’ Quality-of-Life Scores

Usual Care AICCP ANOVA ANCOVA Covariate

Measure Mean (SD) Mean (SD) F F Baseline Age Sex

AICCP Questionnaire

Symptom communication and care

    Baseline 3.60 (0.88) 3.45 (0.91) 2.81 — — — —

    Posttest 3.58 (1.02) 3.76 (0.93) 3.29 5.79a 58.465b 1.999 0.374

Family communication  
and support

    Baseline 3.53 (1.09) 3.76 (0.98) 4.90a — — — —

    Posttest 3.79 (1.03) 3.96 (0.93) 3.06 1.22 213.900b 0.206 3.713

Illness understanding  and coping 
support

    Baseline 3.95 (0.87) 3.98 (0.77) 0.10 — — — —

    Posttest 4.00 (0.94) 4.19 (0.83) 4.59a 6.22a 77.448b 5.032a 7.613c

Family decision-making support

    Baseline 2.65 (1.37) 2.35 (1.17) 5.47a — — — —

    Posttest 2.80 (1.36) 3.05 (1.42) 3.19 10.10c 103.101b 0.031 0.745

Spiritual support

    Baseline 1.79 (1.22) 1.91 (1.25) 0.85 — — — —

    Posttest 1.93 (1.38) 2.48 (1.49) 14.23b 13.05b 12.298c 0.025 0.298

Advance planning

    Baseline 2.59 (1.41) 2.67 (1.27) 0.36 — — — —

    Posttest 2.76 (1.47) 3.50 (1.25) 29.55b 32.92b 40.949b 0.333 3.568

Short Form Health Survey

Physical standardized score

    Baseline 33.45 (9.49) 33.26 (11.06) 0.03 — — — —

    Posttest 34.65 (10.66) 32.99 (10.31) 2.43 3.75 194.172b 1.170 2.771

Mental standardized score

    Baseline 47.18 (10.68) 46.86 (10.71) 0.09 — — — —

    Posttest 47.99 (11.55) 49.09 (10.77) 0.94 1.44 62.489b 4.291a 4.026a

McGill Quality of Life Questionnaire

Total score

    Baseline 4.77 (0.97) 4.90 (0.89) 1.86 — — — —

    Posttest 4.89 (1.14) 5.03 (0.87) 1.93 0.65 154.243b 4.048a 1.653

Social Provisions Scale

Attachment score

    Baseline 12.87 (2.81) 13.53 (2.08) 7.08c — — — —

    Posttest 13.38 (2.71) 13.46 (2.34) 0.09 1.42 161.137b 8.089c 2.779

Reliable alliance score

    Baseline 13.96 (2.27) 14.42 (1.87) 4.99a — — — —

    Posttest 14.29 (2.20) 14.36 (2.04) 0.11 0.37 84.509b 8.138c 2.890

Functional Assessment of Chronic Illness—Therapy–Spiritual Well-Being Scale

Total score

    Baseline 31.16 (10.12) 33.28 (9.65) 4.64a — — — —

    Posttest 32.05 (10.53) 34.43 (9.03) 5.80a 1.25 293.046b 10.816c 1.612

Revised Death Anxiety Scale

Total score

    Baseline 14.68 (6.56) 14.97 (6.35) 0.20 — — — —

    Posttest 13.75 (6.69) 13.85 (5.78) 0.03 0.001 162.247b 2.926 0.121

AICCP indicates Advanced Illness Coordinated Care Program. 
aP <.05. 
bP <.001. 
cP <.01.
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questionnaires, patients in UC were significantly older by 2.4 
years (t = 1.99, P = .047) and male (χ2

1 = 18.0, P <.001) 
(Table 1). We statistically controlled for these differences to 
reduce the likelihood that differences between AICCP and 
UC on these variables may account for observed results.

Of 185 caregivers completing questionnaires, more UC 
caregivers were female (χ2

1 = 17.7, P <.001) (Table 1). Given 
that a high percentage of caregivers were spouses (71.1% in 
UC and 66.0% in AICCP), this is most likely a reciprocal 
effect of the group sex difference.

Quality of Life
We compared the baseline QOL measures for AICCP and 

UC (Table 2). We found differences for 5 of 13 measures: 
(1) attachment (F1, 401 = 7.08, P = .008), (2) reliable alliance 
(F1, 401 = 4.99, P = .03) (Social Provisions Scale), (3) spiritual 
well-being (F1, 400 = 4.64, P = .03) (Functional Assessment of 
Chronic Illness Therapy–Spiritual Well-Being Scale), (4) fam-
ily communication and support (F1, 398 = 4.90, P = .03), and 
(5) family decision-making support (F1, 397 = 5.47, P = .02) 
(AICCP questionnaire). Scores were higher for AICCP on 
all significant measures except family decision-making sup-
port, indicating that AICCP participants were functioning 
significantly better overall at baseline for these variables.

Controlling for baseline scores, age, and sex, we found post-
test differences favoring AICCP on 5 of 6 AICCP questionnaire 
scores (Table 2). AICCP providers and patients experienced 
(1) improved symptom communication and care for physical 
and emotional discomfort (F1, 391 = 5.79, P = .02), (2) improved 
support from providers in understanding and coping with illness 
(F1, 388 = 6.22, P = .01), (3) improved support from providers 
in managing family decision making and problem resolution 
(F1, 386 = 10.10, P = .002), (4) significantly more help in coordi-
nating needs for spiritual support (F1, 386 = 13.05, P <.001), and 
(5) acquisition of more information about and implementation 
of advance planning (F1, 391 = 32.92, P <.001).

We also examined the caregivers’ evaluations of their 
experiences with the healthcare system (Table 3). Because 
of nonnormal data, we used nonparametric statistics to ana-
lyze caregiver data. Compared with UC caregivers, AICCP 
caregivers reported receiving significantly more attention for 
emotional and spiritual needs (U179 = 3366.50, P = .04). The 
difference remained significant when controlling for caregiv-
er sex differences (b = .12, SE = .05; t165 = 2.44, P = .02).

Advance Planning
We found differences between the 2 groups in advance di-

rectives and in physician orders (DNR/DNI) (Table 4). To 

n Table 4. Participants’ Advance Planning

n Table 3. Caregivers’ Interview Scoresa

Usual Care AICCP

Advance Planning No. (%) No. (%) χ2 Wald

Advance directive, proxy, living will 194 166 27.0a 25.86a

   Yes 41 (21.1) 78 (47.0)

    No 153 (78.9) 88 (53.0)

Physician order to DNR/DNI 220 209 3.3 4.17b

   Yes 70 (31.8) 84 (40.2)

    No 150 (68.2) 125 (59.8)

AICCP indicates Advanced Illness Coordinated Care Program; DNR/DNI, do not resuscitate or do not intubate. 
aP <.001. 
bP <.05.

Usual Care AICCP

Domain No. Mean (SD) No. Mean (SD) U

Attend to emotional and spiritual needs of the family 83 0.64 (0.28) 98 0.54 (0.32) 3366.50b

Encourage advance care planning 55 0.19 (0.31) 73 0.18 (0.27) 1969.50

Inform and promote shared decision making 57 0.35 (0.35) 66 0.31 (0.28) 1853.00

Physical comfort and emotional support 35 0.33 (0.32) 50 0.22 (0.27) 698.00

AICCP indicates Advanced Illness Coordinated Care Program. 
aHigher mean scores indicate that more problems were reported in a domain. 
bP <.05.
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capture postenrollment differences, only participants who had 
not completed an advance planning document at baseline 
were included in the analyses. AICCP participants were 2.23 
times more likely than UC participants to formulate an ad-
vance directive (47.0% AICCP vs 21.1% UC; Wald1 = 25.86, 
P <.001) and 1.26 times more likely to agree to DNR/DNI 
(40.2% AICCP vs 31.8% UC; Wald1 = 4.17, P = .04).

AICCP participants developed advance plans sooner. 
Specifically, 21.0% of UC participants formulated advance 
directives by 237 days, whereas 21.0% of AICCP participants 
formulated directives by 73 days (5.5 months sooner) (log-
rank test1 = 27.45, P <.001).

Healthcare Utilization
We compared baseline differences between AICCP and 

UC in 7 areas of healthcare utilization (Table 5). Results 
indicated no difference in service utilization between groups 
before the intervention.

We also compared AICCP and UC on posttest differences, 
controlling for baseline variables, age, and sex (Table 5). In 

AICCP, less intensive and less expensive services tended to 
be used more frequently (eg, outpatient services), whereas in 
UC more intensive and more expensive services tended to 
be used more frequently (inpatient services and emergency 
department visits). This posttest pattern of utilization differ-
ences was significant when controlling for pretest baseline 
differences (Wilks7, 517 = 2.10, P = .45) but did not remain 
significant with the inclusion of age and sex covariates. 
However, AICCP participants on average had 1.89 fewer 
inpatient admissions (2.44 AICCP vs 4.33 UC; F1, 525 = 4.02, 
P = .045) when controlling for baseline admissions, age, and 
sex.

Survival
There was no significant difference in 1-year survival between 

the groups (Wald1 = 0.07, P = .80). After 1 year, 32.5% of UC 
participants and 32.2% of AICCP participants were deceased.

Dropped Site Analyses
Addition of the data from the dropped site had only 1 ef-

n Table 5. Participants’ Healthcare Utilization

Usual Care AICCP ANOVA ANCOVA Covariate

Measure Mean (SD) Mean (SD) F F Baseline Age Sex

Inpatient admissions  

    Baseline 2.19 (5.95) 1.97 (3.35) 0.27

    Posttest 4.33 (16.26) 2.44 (5.11) 3.28 4.02a 339.064b 3.345 0.174

Emergency department visits  

    Baseline 2.40 (4.17) 2.01 (2.88) 1.52

    Posttest 5.35 (12.87) 3.69 (6.14) 3.60 2.22 101.498b 0.107 0.052

Radiology tests

    Baseline 3.76 (5.09) 4.12 (5.40) 0.63

    Posttest 3.89 (10.38) 3.13 (6.85) 0.98 1.47 65.175b 0.133 0.205

Outpatient visits

    Baseline 32.21 (23.67) 32.41 (20.71) 0.01

    Posttest 29.42 (25.52) 32.01 (25.05) 1.40 1.15 234.548b 14.502b 0.346

Laboratory tests

    Baseline 169.57 (228.88) 162.14 (204.62) 0.16

    Posttest 200.35 (276.98) 217.91 (327.58) 0.45 0.66 249.114b 2.142 1.414

Home health visits

    Baseline 2.23 (5.88) 2.86 (9.02) 0.91

    Posttest 3.55 (14.15) 4.67 (13.12) 0.90 0.10 61.934b 6.156a 4.646a

Pharmacy prescriptions

    Baseline 59.19 (44.22) 65.41 (51.62) 2.22

    Posttest 64.22 (48.56) 69.89 (52.06) 1.69 0.28 197.837b 4.485a 0.004

AICCP indicates Advanced Illness Coordinated Care Program; ANCOVA, analysis of covariance; ANOVA, analysis of variance. 
aP <.05. 
bP <.001.
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fect on the results. Group differences favoring UC on the SF-12 
physical subscale become significant (F1, 402 = 4.54, P = .03).

DISCUSSION
This study reported on a coordination program for patients 

with advanced chronic illness. This program emphasized 
health counseling combined with education and coordination 
services. The rationale for the inclusion of health counsel-
ing is that serious illness results in substantial losses, which 
in turn require adaptation. By helping patients and families 
closely examine the effects of illness on their lives, coordina-
tors help them identify strengths that promote adaptation to 
loss. Furthermore, coordinators engage patients and families 
in reflective dialogue about how illness has changed their cir-
cumstances. This enables them to help patients incorporate 
important information about their functioning into treatment 
planning. This approach may account for reported improve-
ments on the AICCP questionnaire.

QOL benefits have been found in AICCP but are incon-
sistently reported in the literature.7,17 Also, the QOL findings 
reported herein may have been limited by “ceiling effects,” 
whereby baseline ratings indicated AICCP participants scored 
so high at enrollment that there was little room to improve. 
This may suggest targeting of AICCP to populations with im-
paired QOL to increase the effect on these outcomes.

AICCP improved how frequently advance plans were 
formulated and how much sooner they were developed. The 
value of advance plans, especially living wills, has been ques-
tioned because of the limits in portability, the lack of appli-
cability for all circumstances, and the need to accommodate 
changing preferences over time.18 However, in the context of 
the intervention, coordinators interpreted advance planning 
as an indicator of recognition by patients that the need for 
care would be ongoing. Advance planning helped to increase 
family engagement as patients and families discussed care 
preferences. Ultimately, advance planning seemed to foster a 
deeper appreciation of the entire health situation.

AICCP effects on utilization indicated that participants 
tended to use less intensive and less expensive services com-
pared with UC. Participants in UC tended to use more intensive 
and more expensive services more often. Because admissions 
are such an important component of total costs, these findings 
suggest the potential for a program cost offset or even a total 
cost-benefit by implementation of AICCP. Other counseling 
interventions for medically ill patients have demonstrated the 
capacity to reduce costs.19 As in a previous AICCP evaluation,17 
no effect on survival was found in the present study.

The group differences favoring UC on the SF-12 physical 
subscale are hard to interpret for several reasons: (1) AICCP 

was not fully implemented at the dropped site. (2) The ef-
fect is isolated, and there was no change in other important 
indicators of health (eg, survival and inpatient admissions). 
(3) Although this difference was statistically significant, the 
practical significance between scores of 34.5 and 32.9 on the 
SF-12 is ostensibly negligible. However, this result suggests 
that future studies of allied health programs should continue 
to monitor effects on health function.

This study had several limitations that constrain generaliz-
ability, including a homogeneous population (87.9% white).
Also, the program was delivered primarily by 1 discipline. 
Cost data were unavailable, preventing an assessment on how 
AICCP may affect total healthcare expenditures.

AICCP improved communication and care for discomfort, 
support for decision making and problem resolution, and ac-
cess to spiritual guidance. AICCP promoted more advance 
planning sooner and had fewer admissions, with no differ-
ence in survival compared with UC. Care coordination and 
health counseling seem matched to patient and family needs 
for communication and planning about health delivery in ad-
vancing illness.
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