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Shared decision making has been
defined as a process by which
clinician and client engage in a

two-way communication of informa-
tion, clarify values and influences re-
garding a treatment decision, and
agree on a plan of action (1). Shared
decision making has been advocated
by influential reports (2,3) and is con-
gruent with broader philosophical
and ethical perspectives on the treat-
ment of people diagnosed as having
severe mental illness (4–6). Further-
more, a participatory model of deci-
sion making is a central element of
several evidence-based psychosocial
mental health treatments (6–8) and a
core component of the Chronic Care
Model (9). Two European random-
ized controlled trials and one recent
meta-analysis showed that when
client preferences for mental health
care are queried and honored, out-
comes are better along several di-
mensions (10–12). Finally, for many
mental health care decisions, no one
course of action has emerged as the
optimal clinical path to recovery from
severe mental illness.

At the same time, several decades
of research have indicated that men-
tal health clients and their case man-
agers have divergent opinions regard-
ing prioritization of goals, services,
and outcomes of care (13–25). Why
this discordance exists is uncertain.
Case managers may presume that
their clients want the same services
that they would choose themselves
(16). Clients of mental health services
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Objectives: Involvement of community mental health consumers in
mental health decision making has been consistently associated with im-
provements in health outcomes. Electronic decision support systems
(EDSSs) that support both consumer and provider decision making may
be a sustainable way to improve dyadic communication in a field with
approximately 50% workforce turnover per year. This study examined
the feasibility of such a system and investigated proximal outcomes of
the system’s performance. Methods: A cluster randomized design was
used to evaluate an EDSS at three urban community mental health
sites. Case managers (N=20) were randomly assigned to the EDSS-sup-
ported planning group or to the usual care planning group. Consumers
(N=80) were assigned to the same group as their case managers. User
satisfaction with the care planning process was assessed for consumers
and case managers (possible scores range from 1 to 5, with higher sum-
mary scores indicating more satisfaction). Recall of the care plan was as-
sessed for consumers. Linear regression with adjustment for grouping
by worker was used to assess satisfaction scores. A Wilcoxon rank-sum
test was used to examine knowledge of the care plan. Results: Compared
with case managers in the control group, those in the intervention
group were significantly more satisfied with the care planning process
(mean±SD score=4.0±.5 versus 3.3±.5; adjusted p=.01). Compared with
consumers in the control group, those in the intervention group had
significantly greater recall of their care plans three days after the plan-
ning session (mean proportion of plan goals recalled=75%±28% versus
57%±32%; p=.02). There were no differences between the clients in the
intervention and control groups regarding satisfaction. Conclusions:
This study demonstrated that clients can build their own care plans and
negotiate and revise them with their case managers using an EDSS.
(Psychiatric Services 62:54–60, 2011)



may have difficulty expressing differ-
ences of opinion with their case man-
agers and may not tell their case man-
agers when they disagree with a
course of treatment (26).

Regardless of the reasons for this
discordance, information technology
that facilitates communication within
the dyad may offer clients more in-
volvement in self-management of
their mental illness. Considering a
mental health workforce that turns
over at a rate of approximately 50%
per year (27–29) and is made up of
40% of mental health workers with-
out advanced clinical training (30),
electronic decision support may be a
practical way to facilitate shared deci-
sion making and communication of
the client perspectives. Electronic
decision support can provide a struc-
tural support to both client and clini-
cian in the care planning process (4).

This study examined whether use
of an electronic decision support sys-
tem (EDSS) to create a shared-deci-
sion-making plan will lead to greater
client and case manager satisfaction
with the care planning process than
the usual agency procedures for cre-
ating a care plan. Also investigated
was whether clients are more en-
gaged in the process of care planning,
as measured by recall of the goals in-
cluded in the care plan three days af-
ter the planning session.

Methods
Design
This study involved a cluster random-
ized controlled trial of a new EDSS
designed to support greater client in-
volvement in goal setting and to assist
both clients and case managers in en-
gaging in shared decision making. [A
depiction of the study design is avail-
able as an online supplement at ps.
psychiatryonline.org.] Case managers
from three clinics were randomly as-
signed to the intervention group or
treatment as usual. Clients were as-
signed to the same group to which
their case manager was assigned. Be-
cause of the cluster randomization, all
case managers participated multiple
times, but all clients participated only
one time. Because one clinic was larg-
er than the others, one clinic recruit-
ed approximately one-half the partic-
ipants and the other two recruited ap-

proximately one-quarter each. Two of
the clinics provided traditional case
management and community sup-
port. One clinic provided slightly
more intensive services, because it
previously provided assertive com-
munity treatment and continued to
serve the same population. The par-
ticipating agency the clinics belong to
espouses a mission to help mental
health clients maintain autonomy
over their lives and achieve recovery-
oriented goals (Wilkniss S, personal
communication, 2009). Data were
collected between September 2008
and January 2009.

For the intervention, a three-step
EDSS process inverts the usual care
planning procedures. First, clients in-
dicate their top priorities and ideas
for services at a touchscreen-enabled
computer kiosk. Second, the informa-
tion is electronically sent to the
clients’ case managers, who then
complete a similar process. Finally,
the two perspectives are merged elec-
tronically and presented graphically
in a shared decision-making session
with the dyad. [An appendix showing
an example of EDSS screens is avail-
able as an online supplement at
ps.psychiatryonline.org.]

The EDSS was intentionally de-
signed so there would be minimal
training burden on both clients and
case managers. Clients in the study
had not been exposed to the EDSS
before. Case managers were given a
brief manual and a one-hour didactic
and practice session, in which they
were able to try out the technology
and ask questions. These sessions
were conducted by the first author
once for each site.

Clients who were assigned to re-
ceive usual care planning met with
their case managers at the time that
their six-month care plans were due.
Case managers and clients were told
to complete their care plans in the
way that they normally would. Care
plan discussions were audio recorded,
but no research staff member was
present. The usual care plan included
use of a behavioral health electronic
medical record designed to aid with
billing and to theoretically help case
managers create recovery-oriented
care plans. There appeared to be sig-
nificant heterogeneity in how care

plans were completed, as is the case
in real-world case management.

Clients who were assigned to the
intervention group met with their
case managers a minimum of three
months before their regularly sched-
uled six-month care plans were due,
so they could create care plans with
the EDSS without worry that finish-
ing the six-month care plan would
bias the EDSS results. Clients in the
intervention group eventually com-
pleted their six-month care plan in
the usual way for billing purposes;
however, they were able to use the in-
tervention care plan as a guide.

Measures
Two questionnaires were developed
for this study, one on the case manag-
er satisfaction with the care planning
process and the other on client satis-
faction with the care planning pro-
cess. The case manager version con-
tains six statements related to the di-
mensions of case manager–client
communication, time, flow, credibili-
ty as a clinical tool, and organization
of information. The statements were
rated on a 5-point Likert scale, rang-
ing from 1, strongly disagree, to 5,
strongly agree; higher summary
scores indicate more satisfaction. The
Cronbach’s alpha for the entire scale
was .74.

The case manager satisfaction
measure asks case managers to rate
their satisfaction with each care plan-
ning encounter, instead of their over-
all satisfaction with the care planning
process. Pilot testing indicated that
case managers strongly felt that the
EDSS would work well for some
clients but not others.

The client version contains seven
statements rated by the client on a 5-
point Likert scale, ranging from 1,
strongly disagree, to 5, strongly agree;
higher summary scores indicate more
satisfaction. Based on the literature
regarding what makes clients satisfied
with a mental health encounter, the
items were designed to assess case
manager–client communication, in-
volvement in decision making, being
informed about decisions that were
made, and having a clear manage-
ment plan (31). The questionnaire
also asks which types of information
were communicated for clients who
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state that the EDSS helped them
communicate important information
about themselves to their counselor.
The Cronbach’s alpha for the entire
scale was .62.

Clients were asked about their
knowledge of the care plan two to four
days after the care planning session.
The researcher first asked the client to
note which goal areas appeared in the
care plan. The client was then provid-
ed with a list of goal areas not already
indicated by the client and asked
whether they were in the care plan.
For each area correctly identified in
either manner, the client was asked to
relate what his or her individualized
goals or objectives or shared decisions
(as applicable) were within each quali-
ty-of-life area. All measures except the
client knowledge of care plan were
completed immediately after partici-
pation in the study.

Case managers were randomly as-
signed to intervention or control con-
ditions within each of three clinics
that were part of the same agency.
Three clinics were necessary to
achieve minimal sample size because
clients could participate only if they
were scheduled for a regularly occur-
ring six-month care plan. Because
case managers were randomly as-
signed to groups within sites instead
of by site, no imbalances due to site
characteristics should be present.
Twenty case managers at the three
clinics participated in the study with
an average of four clients each.

Clients were clustered by case man-
ager, so all clients assigned to a partic-
ular case manager participated in the
same condition. Clients participated
only one time. Thus 40 dyads were
exposed to the prototype EDSS at the
time of their biannual case manage-
ment planning review, and 40 dyads
were in the control group and com-
pleted their usual care planning ses-
sions. Researchers collected demo-
graphic, clinical, and workforce data
before the planning sessions.

Both client and case manager ques-
tionnaires on satisfaction with the
planning process were administered
with a self-report computerized for-
mat. For the client questionnaire, a
research assistant was present to pro-
vide assistance as needed. The knowl-
edge of care plan questionnaire was
administered by a research assistant
over the telephone or in person at the
mental health center if the client did
not have access to a telephone. Each
client was asked to recall which broad
areas the care plan or shared-deci-
sion-making plan focused on. The
proportion of the care plan goals that
were recalled by clients was calculat-
ed by summing the number of care
plan goals appearing in the care plan
for the denominator, and summing
the number of correctly recalled goals
for the numerator. The maximum de-
nominator was 11 goals.

The Dartmouth Committee for the
Protection of Human Subjects and the
agency’s internal institutional review

board approved the study. The study
was deemed to be of minimal risk to
participants. Full informed consent
was obtained for research participants
by the study research assistant.

Data analysis
Descriptive statistics were used to
characterize the case manager and
client samples. The differences be-
tween the intervention and the con-
trol groups’ summary scores and indi-
vidual items for the client and case
manager questionnaires on satisfac-
tion with the care planning process
were examined via linear regression.
Linear regression was also used to
control for case manager age in the
model that used the questionnaire on
case manager satisfaction with the
care planning process and to control
for years working with the case man-
ager in the model that used the ques-
tionnaire on client satisfaction with
the care planning process.

Intraclass correlation coefficients
(ICCs) were computed within case
managers for all questionnaires and
to adjust for clustering as appropriate
(32,33). The ICCs indicated that case
manager responses regarding individ-
ual sessions were highly correlated
within individual counselors and re-
quired clustering of standard errors
(ICC=.65) but that client responses
did not (knowledge of care planning,
ICC=.03; client satisfaction with the
care planning process, ICC=.10) (34).

Because of a nonnormal distribu-
tion in the variable for client knowl-
edge of the care plan, a nonparamet-
ric two-sample Wilcoxon rank-sum
(Mann-Whitney U) test was used to
assess the hypothesis that clients cre-
ating their care plans using the EDSS
would have significantly greater
knowledge of the goals in their care
plans than clients in the usual care
group.

Results
Table 1 shows the demographic and
workforce characteristics of the case
managers (N=19). (Twenty case man-
agers participated; however, demo-
graphic data were missing for one of
the case managers in the control
group.) The workforce and demo-
graphic characteristics were diverse.
Although case managers were ran-
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Demographic and workforce characteristics of case managers who participated
in shared decision making using an electronic decision support system (EDSS)
or usual methods

EDSS (N=10) Control (N=9)a

Characteristic N % N % p

Age (M±SD years) 47±12 31±7 <.001
Female 8 80 6 67 ns
Race 

White 4 40 4 44 ns
African American 6 60 4 44
Asian 0 — 1 11

Years worked at clinic (M±SD) 7±5 3±2 .04
Years in mental health field (M±SD) 12±10 5±4 .05
Master’s degree 5 50 5 56 ns

a Data were available for only nine case managers in the control group because one case manager
went on leave before completing the demographic questionnaire.



domly assigned within site, case man-
agers in the control group were sig-
nificantly younger than case man-
agers in the intervention group (31
years versus 47 years; p<.001). This
led to an imbalance in both years of
total mental health experience and
years worked at the agency.

Table 2 shows the demographic
and clinical characteristics of the
clients who participated (N=80).
Clients in the intervention and con-
trol groups were balanced on all vari-
ables except for length of time work-
ing with the case manager, which is
related to the randomization failure
on case manager age. The total sam-
ple was diagnostically and demo-
graphically heterogeneous.

Case managers rated how satisfied
they were with the care planning
process for each client immediately
after the care planning session. Case
managers responded for all 40 inter-
vention sessions and 38 control group
sessions. The mean summary score for
the case manager satisfaction with the
care planning process questionnaire
was 4.0±.5 for the intervention group
and 3.3±.5 for the control group. The
multiple linear regression, controlling
for counselor age in years, showed
that intervention status significantly
and positively predicted a higher sum-
mary score (intercept=3.29, β=.62,
adjusted p=.01). Age of the case man-
ager was not significant in the model.
The model explained approximately
30% of the variance in the summary
score (p<.001).

Items were also examined with raw
means and frequencies, and then
each item was analyzed with multiple
linear regression that controlled for
case manager age, with the standard
errors clustered by case manager
(Table 3). For all questions except the
two that were intended to access in-
formation regarding “credibility as a
clinical tool,” the mean scores for the
intervention group were significantly
higher (or lower, if an item was re-
verse-coded) than the mean scores
for the control group.

For the questionnaire on client sat-
isfaction with the care planning
process, the intervention and control
groups were virtually identical on
mean summary score (3.88±.54 in the
intervention group versus 3.78±.56 in

the control group). In the linear mod-
el only client experience with the case
manager revealed a clinically insignif-
icant (but statistically significant) neg-
ative effect—the longer clients were
with their case mangers (in months),
the more dissatisfied they were
(β=–.003, adjusted p<.001). The fit of
the model was not significant and ex-
plained little of the variance in score.

There were no statistically signifi-
cant differences between the inter-
vention and control groups on any in-
dividual items on the questionnaire
on the client satisfaction with the care
planning process. A clear ceiling ef-
fect (or floor effect, in the case of the
reverse-coded items) was observed
for four out of the seven items. Still, a
substantial proportion of the clients
in both the intervention and control
groups said that they wished they had
more of an opportunity to discuss
something on their minds with their
counselors before creating their plans
and were not sure what they would be
working on with their counselors in
the coming months (Table 4).

Sixty-nine (86%) of the 80 clients
were successfully contacted two to
four days after participation in the
care planning sessions. Thirty-six
clients (90%) in the control group and

33 clients (83%) in the intervention
group were contacted. Clients in the
intervention group had significantly
greater knowledge of their care plan
goals than the clients in the control
group (mean proportion of plan goals
recalled=75%±28% versus 57%±32%;
z=–2.367, p=.02). There were no sig-
nificant differences in participants’
incorrect recall of goals between the
intervention and control groups (mean
proportion of plan goals that were in-
correctly recalled=17%±16% in the
intervention group versus 20%±16%
in the control group).

Discussion
An EDSS designed to facilitate shared
decision making on goal setting im-
proved case managers’ awareness of
clients’ concerns and satisfaction with
the process and increased clients’
awareness of the goals and services in
their plans, compared with the treat-
ment-as-usual group. Client satisfac-
tion with the process did not improve.

Our findings are congruent with
the literature on job satisfaction
among mental health workers. Per-
ceived organizational, material, and
training supports correlate with job
satisfaction among case managers
(29). In both the usual care and the
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Demographic and clinical characteristics of clients who participated in shared
decision making using an electronic decision support system (EDSS) or usual
methods

EDSS (N=40) Control (N=40)

Characteristic N % N % p

Age (M±SD years) 47±9 46±11 ns
Female 15 38 12 30 ns
Race or ethnicity

White 14 35 13 33 ns
African American 23 58 25 63
Latino 3 8 2 5

Primary diagnosisa

Schizophrenia or schizoaffective 
disorder 24 60 24 63 ns

Bipolar disorder 10 25 5 13
Major depressive disorder 6 15 6 16
Posttraumatic stress disorder 0 — 1 3
Other 0 — 2 5

Current substance abuse or
dependencea 8 20 8 21 ns

Length of time working with case
manager (M±SD years) 3.4±3.0 1.4±1.4 .03

a Data were missing for two persons in the control group because the case managers left the agency
before filling out the case manager questionnaire.
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Individual items on the case manager satisfaction with the care planning process questionnairea

Regression results
Intervention
(coded as 1)b Controlb β for

intervention Con-
Item M SD M SD status stant p R2

My client was able to tell me important information about 
himself or herself that I did not know before we 
discussed the care plan. (Communication) 3.8 .9 2.8 .90 1.01 2.82 .001 .22

I feel that the way I complete the care plan with my 
client is too cumbersome and hard to use. (Flow) 2.1 .9 2.9 1.01 –.82 2.87 .042 .16

Creating the care plan in this way and reviewing it with 
my client takes up too much time. (Time) 1.9 .8 3.0 1.10 –1.04 2.97 .026 .24

The process of creating a care plan was easy for me to get 
the right information about what my client needed.
(Organization of information) 4.1 .7 3.4 .82 .65 3.40 .018 .15

I think that the care plan my client and I created is 
realistic. (Credibility as a clinical tool) 4.3 .6 3.8 .80 .43 3.82 .130 .09

I am concerned that the care plan does not address 
something I feel is important for my client to work 
on. (Credibility as a clinical tool) 2.3 .9 2.5 .86 –.15 2.45 .470 <.01

a The p values and R2 values were adjusted for clustering. The regression results for the individual items included length of time working with case manager
as a covariate, because of randomization failure. In all cases these results were nonsignificant and had minimal effect on the overall result. Thus for brevity
they are not shown in this summary table, although the β for intervention status, p value, and R2 reported are from models including length of time with case
manager.

b Possible scores range from 1 to 5, with higher scores indicating more agreement.
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Individual items on the client satisfaction with care planning process questionnairea

Intervention (N=40)b Control (N=40)b

Agreed or Agreed or
strongly strongly β for 
agreed agreed inter-

vention
Item M SD N % M SD N % status Constant p R2

I was able to tell my counselor important 
information about me that he or she did not 
know before we discussed my care plan. 
(Communication) 4.1 .9 33 83 4.2 1.0 33 83 –.10 4.20 .87 .003

I did not feel that my opinion counted for much 
when decisions were made about my care plan. 
(Involvement in decision making) 2.0 .9 4 10 2.1 1.2 7 18 –.15 1.96 .18 .02

I feel that my counselor listened to my opinion. 
(Communication) 4.4 .7 37 93 4.3 1.0 36 90 .11 4.41 .38 .01

My care plan is about working on areas of my life 
that are important to me to address. (Involve-
ment in decision making) 4.6 .7 38 95 4.4 .8 38 95 .23 4.29 .20 .03

I wish I had more of an opportunity to discuss
something on my mind with my counselor be-
fore making my care plan. (Involvement in
decision making) 3.1 1.1 16 40 3.0 1.3 17 43 –.19 2.91 .001 .07

I did not understand why all of the things included
in my care plan were there. (Informed about 
decisions) 2.2 1.2 7 18 2.5 1.3 9 23 –.16 2.36 .75 .004

I am not exactly sure what I will be working 
on with my counselor in the next couple of 
months. (Clear management plan) 2.7 1.4 15 38 2.8 1.4 14 35 –.31 2.80 .40 .02

a The intervention is coded as 1. The regression results for the individual items include a control variable for length of time working with case manager
as a covariate, because of randomization failure. In all cases except “opportunity to discuss something on my mind,” these results were nonsignificant
and in all cases had minimal effect on the overall result. Thus they are not shown in this summary table.

b Possible scores range from 1 to 5, with higher scores indicating more agreement.



intervention group, the process of
care planning was facilitated by elec-
tronic supports. The usual care group
used an electronic medical record de-
signed to support documentation and
billing of services. In the EDSS
group, the care planning process was
guided by empirical and practical
considerations regarding what is
needed for case managers to access
needed information and to collabo-
rate with clients to help them make
decisions about individual goals.

Our finding that the clients who
used the EDSS were no more satis-
fied with the care planning process
than those in the usual care condition
could have occurred for several rea-
sons. Measuring satisfaction among
receivers of health care in general
(35), and mental health care specifi-
cally (36), has been controversial for
some time. At least one study found
that when mental health care users
rate quantitative items positively on
satisfaction measures, they may be
considering a range of factors, includ-
ing culpability for problems, before
they assign a satisfaction rating (37).
These raters appear to make al-
lowances for what the user considers
extenuating circumstances, such as
service system limitations. Mixed-
methods studies have found that
quantitative measurement of satisfac-
tion also often masks dissatisfaction
with services (36–38). It is possible
that measuring satisfaction with the
care planning process is attempting to
measure a process too far removed
from receipt of actual services to be
highly relevant to clients.

The finding that clients in the in-
tervention group had greater recall of
their care plans than clients in the
control group could be due to more
involvement in the care planning de-
cision making process, to receipt of
information in a more accessible for-
mat, or to both. The 2005 Institute of
Medicine Quality Chasm series on
mental health noted that clients are
not routinely informed of decisions
affecting their care (3). If being in-
formed regarding one’s own care de-
cisions can be thought of as a prereq-
uisite for a participatory model of de-
cision making (39), the EDSS at least
enhances clients’ awareness of their
plans for care.

Limitations
This study has some limitations. First,
case managers in the intervention
group could have rated the EDSS
more highly not because of its actual
utility but because of its novelty (40).
Second, there are many ways to de-
fine case manager and client satisfac-
tion (35,36). The satisfaction meas-
ures were based on the literature. It is
possible that the general literature on
satisfaction with mental health servic-
es does not apply to satisfaction with
the case management care planning
process.

Future research
Research on how to maximize the po-
tential benefits of information tech-
nology in the public sector mental
health arena is in its infancy. Longitu-
dinal studies that test systems that
were designed to follow up on shared
decisions over time and that test clin-
ically meaningful outcomes are re-
quired in order to truly judge the use-
fulness of EDSSs in supporting
shared decision making and improv-
ing care for people diagnosed as hav-
ing severe mental illnesses.

Conclusions
This study demonstrated that clients
can build their own care plans and ne-
gotiate and revise them with their
case managers by using an electronic
support. The EDSS brought to light
preferences held by clients that were
not previously known by case man-
agers. Case managers and clients then
appeared to be able to work together
to take action on these items. Clients
were also more aware of the care de-
cisions that were being made either
directly by them or on their behalf.
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