
Community Program Improves Quality of Life and Self-
Management in Older Adults with Diabetes Mellitus and
Comorbidity

Maureen Markle-Reid, RN, PhD,*† Jenny Ploeg, RN, PhD,*‡ Kimberly D. Fraser, RN, PhD,§

Kathryn A. Fisher, PhD,* Amy Bartholomew, RN, BScN,* Lauren E. Griffith, PhD,† John Miklavcic,
PhD,§ Amiram Gafni, PhD,†¶ Lehana Thabane, PhD,† and Ross Upshur, MD, MSc**

OBJECTIVES: To compare the effect of a 6-month
community-based intervention with that of usual care on
quality of life, depressive symptoms, anxiety, self-efficacy,
self-management, and healthcare costs in older adults with
type 2 diabetes mellitus (T2DM) and 2 or more comor-
bidities.

DESIGN: Multisite, single-blind, parallel, pragmatic, ran-
domized controlled trial.

SETTING: Four communities in Ontario, Canada.

PARTICIPANTS: Community-dwelling older adults (≥65)
with T2DM and 2 or more comorbidities randomized into
intervention (n = 80) and control (n = 79) groups
(N = 159).

INTERVENTION: Client-driven, customized self-manage-
ment program with up to 3 in-home visits from a regis-
tered nurse or registered dietitian, a monthly group
wellness program, monthly provider team case confer-
ences, and care coordination and system navigation.

MEASUREMENTS: Quality-of-life measures included the
Physical Component Summary (PCS, primary outcome)
and Mental Component Summary (MCS, secondary out-
come) scores of the Medical Outcomes Study 12-item
Short-Form Health Survey (SF-12). Other secondary out-
come measures were the Generalized Anxiety Disorder
Scale, Center for Epidemiologic Studies Depression Scale
(CES-D-10), Summary of Diabetes Self-Care Activities

(SDSCA), Self-Efficacy for Managing Chronic Disease, and
healthcare costs.

RESULTS: Morbidity burden was high (average of eight
comorbidities). Intention-to-treat analyses using analysis of
covariance showed a group difference favoring the inter-
vention for the MCS (mean difference = 2.68, 95% confi-
dence interval (CI) = 0.28–5.09, P = .03), SDSCA (mean
difference = 3.79, 95% CI = 1.02–6.56, P = .01), and
CES-D-10 (mean difference = �1.45, 95% CI = �0.13 to
�2.76, P = .03). No group differences were seen in PCS
score, anxiety, self-efficacy, or total healthcare costs.

CONCLUSION: Participation in a 6-month community-
based intervention improved quality of life and self-man-
agement and reduced depressive symptoms in older adults
with T2DM and comorbidity without increasing total
healthcare costs. J Am Geriatr Soc 66:263–273, 2018.
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In 2017, 347 million people have diabetes mellitus
worldwide, and this is expected to increase by 55% by

2035, with more than 90% of cases being type 2 diabetes
mellitus (T2DM).1,2 Older adults have the highest preva-
lence of T2DM of any age group,3 and comorbidity is
common, with more that 40% of individuals with T2DM
having 3 or more comorbidities.1,4 T2DM combined with
comorbidity is linked to higher mortality, poorer function-
ality and greater health service use3,5,6 than T2DM alone.

Self-management interventions, such as those in the
U.S. Diabetes Prevention Program (DPP)7 and the Finnish
Diabetes Prevention Study (FDPS)8, are recommended for
people with T2DM because they demonstrate that lifestyle
changes are effective and the benefits sustainable.9–11

These interventions use motivational techniques to
improve confidence (self-efficacy) and education to guide
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behavior change, but recent trial evidence is mixed. A
2016 systematic review of person-centered, team-based
interventions found that some studies reported improve-
ments in outcomes and reductions in use and costs,
whereas others showed no change.12 Similarly, a 2016
Cochrane review of community-based interventions target-
ing multimorbidity (many including T2DM) reported no
clear improvements in clinical outcomes, service use, or
health behaviors and only modest improvements in mental
health outcomes if programs targeted specific risk factors
or functional difficulties.13

There is great interest in community-based programs,
because interventions like the DPP and FDPS are clinic
based and resource intensive. A systematic review of studies
that translated the DPP into primary care, community, and
work settings14 concluded that linking programs to existing
structures (e.g., YMCA) may enhance adoption, implemen-
tation, and sustainability, yet the reliability of studies
examining community-based interventions has been ques-
tioned because many studies rely on single-group designs or
small samples,15 and few have included older adults with
T2DM and comorbidity.3,16 With greater risk of geriatric
syndromes and comorbidity,17 this medically complex pop-
ulation is difficult to reach, recruit, and retain.18 Conse-
quently, the effectiveness of self-management programs for
this population is uncertain, and more information is
needed on effects in subgroups and service costs.

This article presents the results of a trial examining
whether a 6-month self-management program for older
adults with T2DM and multiple (≥2) chronic conditions
(MCCs) was more effective in improving health outcomes
than usual care. The primary outcome was physical health-
related quality of life (HRQoL); secondary outcomes were
mental HRQoL, depressive symptoms, anxiety, self-efficacy,
self-management, and health service costs. The trial also
assessed outcomes for providers, caregivers, and implemen-
tation processes and is ongoing in another Canadian
province. These analytical results for the Alberta sites will be
reported separately.

METHODS

Details regarding study design and outcomes for this multi-
center randomized controlled trial (RCT) of community-
dwelling older adults are described in the published study
protocol.19 The trial was designed to be pragmatic using
the 9 domains of the Pragmatic Explanatory Continuum
Indicator Summary-2 tool,20 which includes features such
as recruiting clients representative of the population pre-
senting in clinical practice, intervention delivery by clinical
practice providers, and intention-to-treat (ITT) analysis.
Briefly, the effectiveness of a 6-month self-management
program, proven feasible in a pilot study,21 was compared
with usual community-based care.

Intervention

Health care in Ontario is a provincial government respon-
sibility according to the Canada Health Act, 1984, which
requires that provinces provide medically necessary care at
no cost to the individual if the care is provided in a hospi-
tal or by a physician but not (necessarily) if care is

provided in other settings or by other healthcare provi-
ders.22 The Ontario government funds diabetes education
centers (DECs), which provide diabetes care at no cost to
individuals, including diabetes education, counselling, indi-
vidual and family support, and guidance in developing life
plans to minimize symptoms and delay or prevent onset of
complications of diabetes.

An interprofessional team of registered nurses (RNs)
and registered dietitians (RDs) from DECs, a program
coordinator (PC) from a community partner (YMCA at 3
of 4 sites), and peer volunteers delivered the interven-
tion.19 The program offered up to 3 in-home visits by the
RN, RD, or both; monthly group wellness sessions involv-
ing the DEC providers, community partners, and peer vol-
unteers; monthly case conferences involving the RN, RD,
and PC; and ongoing nurse-led care coordination. The
principles underlying the program are self-efficacy, self-
management, holistic care, and individual and caregiver
engagement. The individual is a critical member of the
care team and is fully engaged in developing and tailoring
his or her care plan to meet his or her needs and prefer-
ences. The program is client driven and therefore flexible
in terms of the delivery of program elements, specific activ-
ities emphasized, and dosage. For example, clients can
decline one or more in-home visits or group sessions or
choose the DEC instead of their home for the visits.

Interventionists and peer volunteers each attended a 2-
day training session, supported by role-appropriate and
standardized training manuals. Training sessions involved
education and role-playing to enhance motivational inter-
viewing skills and included diabetes education within the
context of MCCs. Study investigators conducted monthly
outreach meetings with providers and volunteers to discuss
study progress, provide feedback and education, and iden-
tify and resolve barriers. Study investigators audited visit
reports and team meeting records and documents to assess
intervention fidelity.

Participants

Participants were clients recently referred to 4 DECs in
Ontario, Canada. The study flow chart is shown in
Figure 1. Recruitment spanned 8 months (December 2014
to July 2015). Consecutive clients (n = 340) referred to the
DECs in the last 2 years were screened for eligibility. Of
these, 293 (86%) had MCCs (Supplementary Table S1) and
were invited to participate if they were aged 65 and older,
able to speak English or provide an interpreter, not plan-
ning to leave the community within 6 months, and cogni-
tively intact (Short Portable Mental Status Questionnaire
score ≥523). Of those eligible, 159 agreed to participate and,
after providing written consent, were randomized to the
intervention (n = 80) or control (n = 79) group.

Randomization

Participants were randomly allocated to the 2 groups using
a 1:1 ratio. A biostatistician not involved in recruitment
generated group allocations using stratified permuted block
randomization. Random number sequences were input into
a centralized web-based service (RedCap) that allocated
clients (within site) to the 2 groups according to sequence.
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Measures

Details regarding design and outcome measures are
described in the study protocol.19 HRQoL, mental health,
self-efficacy, and self-management outcomes were selected
based on effects evidence from T2DM self-management

intervention reviews and metaanalyses.24–26 Trained
research assistants obtained outcome data at baseline and
6 months after the intervention.

The 12-item Medical Outcomes Study Short-Form
Health Survey (SF-12) consists of two HRQoL measures:
the Physical Component Summary (PCS) and the Mental

Lost to follow-up (n = 12)
Moved to long-term care facility (n= 1)
Died before end of study (n= 1)
Not interested in continuing (n= 6)
Unable to contact (n= 4)

Eligible Clients (n=293) Declined (n =134)
No reason given (n= 27)
Busy with travel/work/life (n= 35)
Busy with other health concerns for 
self or spouse (n= 35)
Not interested (n= 37)

Allocated to Control (n=79)
Received usual care (n= 79)

Did not meet eligibility criteria (n = 47)
Referred > 2 years ago (n = 1 )
Living with participant (n = 2 )
Less than 2 chronic conditions in 
addition to Type 2 Diabetes (n = 24)
Does not plan to live in community 
for next 6 months (n = 6 )
Unable to contact (n = 14)

Assessed for Eligibility (n=340)

ALLOCATION

Allocated Intervention (n=80): 
Received allocated intervention (n= 79)
Did not receive allocated intervention 
(not interested)  (n= 1) 

Discontinued intervention (n= 2)
Not interested in continuing

6-Month Interviews completed (n= 77)
Complete Case Analysis (n=75)
Intention-to-Treat Analysis (n=79)

6-Month Interviews completed (n= 67)
Complete Case Analysis (n=66)
Intention-to-Treat Analysis (n=80)

FOLLOW-UP

Randomized (n= 159)

ENROLLMENT

ANALYSIS

Figure 1. Study flow diagram.

JAGS FEBRUARY 2018–VOL. 66, NO. 2 COMMUNITY PROGRAM FOR DIABETES MELLITUS AND COMORBIDITY 265



Component Summary (MCS).27 The primary outcome,
physical HRQoL, was measured according to the PCS.27

Secondary outcomes included SF-12 subdomain and MCS
scores,27 depressive symptoms measured using the Center
for Epidemiologic Studies Depression Scale (CES-D-10),28

anxiety measured using the Generalized Anxiety Disorder
Scale (GAD-7),29 self-efficacy measured using the
Self-Efficacy for Managing Chronic Disease Scale,30 self-
management activities measured using the Summary of
Diabetes Self-Care Activities (SDSCA) Scale,31 and health-
care use (e.g., physician visits, hospitalizations, home
care) measured using the Health and Social Services
Utilization Inventory (HSSUI),32,33 which is a reliable and
valid34,35 self-report questionnaire that measures the use
of health and social services from a societal perspective.
Inquiries are restricted to the reliable duration of recall:
6 months for recalling a hospital, emergency department,
or physician visit and 2 days for use of a prescription
medication.32 A cost analysis intended to inform the broad
allocation of resources in the public interest should be con-
ducted from a societal perspective, because this includes
potential costs and benefits for all stakeholders.36

Guidelines were available for judging clinical signifi-
cance for only some study measures. SF-12 developers sug-
gest a minimally important difference (MID) of 3 for
interpreting group mean summary score differences (PCS,
MCS) and warn against comparing subdomain scores over
time.37 The CESD-1038 and SDSCA39 do not have estab-
lished MIDs.

Blinding

Because of the nature of the intervention, it was not feasi-
ble to blind participants or providers. To reduce bias, the
statistician–analyst and research assistants collecting
assessment data were blinded.

Statistical Analysis

Sample size was calculated based on the primary outcome
measure: PCS. A target sample size of 160 (80 per group)
was calculated to ensure 80% power, 0.50 effect size
(PCS), 0.05 (two-sided) alpha, and 20% attrition. Effect
sizes and attrition rates were similar to those observed in
the pilot study.21

The data are presented as means and standard
deviations for continuous variables and numbers and
percentages for categorical variables. Analysis of
covariance (ANCOVA) was used to test the differences
in outcome variables between the intervention and con-
trol groups at 6 months. Separate ANCOVA models
were run for each outcome, with the 6-month outcome
as the dependent variable, group (intervention, control)
as the independent variable, and the baseline value of
the outcomes as the covariate. Statistical tests used a
.05 two-tailed level of significance and 95% confidence
intervals. A complete case analysis was performed
using only clients with complete outcome data; sample
sizes ranged from 136 (CESD-10) to 141 (SF-12 out-
comes). Multiple imputation is considered the best
method for addressing the most common and realistic
missing data patterns seen in RCTs.40 We performed

multiple imputation (n = 159) using a previously rec-
ommended procedure.41

Subgroup analyses were performed to determine
whether the effects of the intervention on HRQoL (PCS,
MCS) differed according to baseline group. Consistent
with subgroup analysis recommendations,42 this work was
supplemental and restricted to 5 factors (age, number of
comorbid conditions, sex, self-efficacy, diabetes duration).
We hypothesized that the intervention would be less effec-
tive in older adults and those with more comorbidities
because of the likelihood that they would have more-com-
plex care needs. We also hypothesized that the interven-
tion would be more effective in men because they are
known to engage in fewer self-management activities and
access health services less frequently than women.43 Sub-
group differences in the intervention effect were deter-
mined based on the significance of the group or subgroup
interaction in a regression model including the main effects
and interaction term.

Cost analyses were conducted to compare the cost of
health service use of the intervention and control groups.
The service use that clients reported, using the HSSUI at
baseline and 6 months after the intervention, was multi-
plied by the unit costs for the service to obtain total ser-
vice costs. Unit costs were obtained from the provincial
database, which provides the costs of all services that the
publicly funded provincial healthcare system pays for.33,44

Cost data are often substantially positively skewed (as in
this study) and have traditionally been handled using non-
parametric methods such as rank-order statistics.45 We
used the nonparametric Mann–Whitney U-test to evaluate
differences in median costs between the two groups.46 We
also estimated the program costs and compared total ser-
vice costs at baseline and 6 months for the two groups.
SAS version 9.3 (SAS Institute, Inc., Cary, NC) was used
for all statistical analyses.

Ethics

The study was conducted in accordance with the Tri-
Council Policy Statement, Ethical Conduct for Research
Involving Humans.47 Institutional ethics approval was
obtained from the Hamilton Integrated Research Ethics
Board (#14–486). Written informed consent was obtained
from participants before study involvement.

RESULTS

Participants (Baseline)

Table 1 shows participant baseline characteristics. Ran-
domization resulted in no significant group differences.
Slightly more than half of participants were female, with
approximately 30% aged 65 to 69, 40% aged 70 to 74,
and 30% aged 75 and older. Most participants were mar-
ried, and more than half had annual incomes below
$CAD40,000. Participants had an average of 8 comorbidi-
ties; more than 75% reported hypertension, 80% reported
cardiovascular disease, and 65% reported arthritis.
Approximately 35% of participants had been living with
T2DM for 5 years or less. Baseline physical functioning
scores (43 points) were lower than mental functioning
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scores (53 points). Mean depressive symptom scores were
5.7 for the intervention group and 4.9 for the control
group, below the at-risk cut-off of 10 for the CESD-10,48

with only 5% being at or above the cut-off. Anxiety scores
were 1.3, below the at-risk threshold of 8 established for
the GAD-7 in primary care,49 with approximately 15%
being at or above the cut-off.

Attrition

Of 159 study participants, 144 (91%) successfully com-
pleted the 6-month follow-up. Fifteen participants were

lost to follow-up—a dropout rate of 9%. Most losses
(n = 12) were in the control group, with lack of interest
being the primary reason (Figure 1). No significant differ-
ences were observed in baseline characteristics between
dropouts and those remaining in the study at 6 months.

Intervention Dose

Of 80 program participants, 77 (96%) received at least 1
home visit and 67 (84%) attended at least 1 group session.
Over the 6 months, participants received an average of 2.6
home visits (offered 3) and attended 4.0 group sessions
(offered 6). These results indicate that the majority of pro-
gram clients were engaged and receptive to the home visits
and group sessions. Caregivers were invited to attend the
in-home visits and group sessions. Caregivers for 29 of the
80 program clients (36%) accompanied clients to 1 or
more group sessions (none attended in-home visits).

Intervention Effectiveness

The results of the complete-case (n = 141) ANCOVA are
provided in Table 2. For the primary outcome (PCS), the
group difference in mean 6-month scores adjusted for
baseline values was not statistically significant. For the sec-
ondary outcomes, there was a significant difference
between the intervention and control groups on the SF-12
general health subdomain (mean difference = 3.11, 95%
CI = 0.05–5.71, P = .02) and MCS (mean differ-
ence = 2.74, 95% CI = 0.28–5.19, P = .03) and for the
SDSCA (mean difference = 3.74, 95% CI = 0.9–6.57,
P = .01). These differences favored the intervention group.
There was no significant group difference between the
intervention and control groups on the CES-D or GAD-7
or for self-efficacy. Multiple imputation results support the
complete case findings. The pooled results of 5 imputations
showed statistically significant group differences favoring
the intervention for the SDSCA and the MCS and general
health domain of the SF-12. Multiple imputation also
showed a statistically significantly greater decline in
depressive symptoms (CESD-10) in the intervention group
than the control group (mean difference = �1.45, 95%
CI = �0.13 to �2.76, P = .03), consistent across 5 impu-
tations and 2 different methods (Supplementary Table S2).

Figure 2 and Supplementary Table S3 provide the
results of analyses of the primary outcome (PCS) and sec-
ondary outcome (MCS) for 5 subgroups (age, sex, number
of chronic conditions, self-efficacy, diabetes duration). For
PCS, one interaction effect was significant (sex, P = .03),
which suggests a greater benefit for men than women (as
hypothesized). No interaction effects were significant for
MCS.

Intervention Health Service Costs

Table 3 provides a comparison of health service costs for
the intervention and control groups. The median program
cost was $CAD1,039.85 (interquartile range $CAD892.71–
1,143.10) per study participant (Table 3). As expected, dia-
betes care costs were higher in the intervention group
because of the inclusion of program costs, but significantly
lower costs for physician specialist visits offset these costs.

Table 1. Baseline Characteristics of Older Adults with
Type 2 Diabetes Mellitus and Multiple Chronic Condi-
tions (n = 159)

Characteristic

Intervention

Group,

n = 80

Control

Group,

n = 79

Sex, n (%)
Female 46 (57.5) 43 (54.5)
Male 34 (42.5) 36 (45.5)

Age, n (%)
65–69 26 (32.5) 24 (30.4)
70–74 32 (40.0) 31 (39.2)
≥75 22 (27.5) 24 (30.4)

Marital status, n (%)
Married, living together 53 (66.2) 44 (55.7)
Widowed, divorced, separated 27 (33.8) 35 (44.3)

Annual income, $CAD, n (%)
<40,000 36 (45.0) 31 (39.2)
≥40,000 30 37.5) 29 (36.7)
Missing 14 (17.5) 19 (24.1)

Number of chronic
conditions, mean � SDa

8.4 � 3.6 8.3 � 3.8

Top 3 chronic conditions, n (%)a

Hypertension 60 (75.0) 64 (81.0)
Cardiovascular 64 (80.0) 63 (79.7)
Arthritis 55 (68.8) 51 (64.6)

Number of prescription
medications, mean � SD

8.7 � 3.8 8.5 � 3.7

Time since diabetes mellitus diagnosis, years
<5 30 (37.5) 27 (34.2)
5–20 31 (38.7) 34 (43.0)
≥20 19 (23.8) 18 (22.8)

12-item Medical Outcomes Study Short-Form Survey score,
mean � SD (range 0–100)
Physical Component Summary 42.2 � 11.6 43.2 � 10.6

Mental Component Summary 52.8 � 10.4 53.0 � 9.5
10-item Center for Epidemiologic
Studies Depression Scale score,
mean � SD (range 0–30)b

5.7 � 5.0 5.1 � 4.9

7-item Generalized Anxiety Disorder
Scale score, mean � SD (range 0–21)

1.3 � 0.6 1.3 � 0.7

6-item Self-Efficacy for Managing
Chronic Disease Scale score,
mean � SD (range 0–10)c

7.7 � 2.0 7.9 � 1.9

Summary of Diabetes Self-Care
Activities Scale score,
mean � SD (range 0–63)d

38.8 � 10.8 37.7 � 9.3

aExcluding index condition (type II diabetes mellitus).
bMissing: n = 1 each, intervention and control.
cMissing: n = 3, control.
dMissing: n = 3 each, intervention and control.

SD = standard deviation.
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There was no difference between groups in change in total
costs from baseline to 6 months. For example, cost changes
for some services favored the intervention group (family
physician and specialist visits, diagnostic tests, supplies and
equipment), and others favored the control group (prescrip-
tion medications, other health professionals, diabetes care).
The mean group difference in total cost change excluding
hospital costs was $236.92 (favoring the intervention,
although not statistically significant).

DISCUSSION

Our study demonstrated that a 6-month community-based
program improved mental health HRQoL and self-man-
agement and reduced depressive symptoms in older adults
with T2DM and MCC, at no additional cost to society,
although no improvements were seen in physical HRQoL.
This suggests that mental health changes primarily influ-
enced general HRQoL improvement from this interven-
tion. The reduction in depressive symptoms in the
intervention group further supports this. These are

important findings given the high rate of depression in this
population and its negative effect on diabetes self-care.

The results of this RCT are encouraging, given the
mixed findings in studies reporting the effectiveness of sim-
ilar interventions. A recent review of integrated care inter-
ventions similar to ours found that some studies reported
no change in clinical or quality-of-life outcomes.12 We
found no change in PCS, the primary outcome. Although
physical HRQoL did not improve, it may take longer for
physical changes to manifest in chronic disease interven-
tions. Reducing depression is an essential step in improving
physical outcomes.50 Longer-term follow-up may be neces-
sary to see an effect on physical outcomes.

Another review of interventions targeting disease com-
binations involving mainly diabetes, depression, and car-
diovascular disease found that mental health outcomes
were among the few to improve, but only for programs
that focused on risk factors (e.g., depression) and func-
tional difficulties related to multimorbidity.13 High comor-
bidity was the norm for our study participants. The high
prevalence of comorbidity in older adults is widely

Table 2. Outcomes and Between-Group Differences (n = 141)

Outcome

Intervention Control

Group Differencea

(95% Confidence

Interval) P-Value

Baseline 6 Months Baseline 6 Months

Mean � Standard Deviation

Health-related quality of life: SF-12 (n = 75 intervention, n = 66 control)
Physical function 44.78 � 10.61 44.57 � 10.44 43.94 � 10.73 44.18 � 11.44 �0.15 (�3.00–2.71) .92
Role physicalb 43.98 � 11.55 46.07 � 10.08 44.13 � 11.19 44.96 � 11.02 1.19 (�1.60–3.98) .40
Bodily pain 45.22 � 13.33 45.58 � 12.36 45.57 � 11.35 46.39 � 11.11 �0.57 (�3.36–2.21) .69
General healthc 47.99 � 9.29 51.52 � 9.12 49.08 � 9.23 49.05 � 9.83 3.11 (0.50–5.71) .02
Vitalityc 49.46 � 9.63 51.95 � 9.11 51.75 � 10.43 50.56 � 10.39 2.61 (�0.10–2.61) .06
Social function 45.87 � 12.65 52.51 � 8.82 45.58 � 13.38 50.97 � 9.66 1.50 (�1.51–4.50) .33
Role emotion 47.76 � 12.25 49.28 � 10.55 49.67 � 9.88 48.25 � 11.14 1.82 (�1.47–5.11) .28
Mental healthc 53.58 � 10.36 54.80 � 7.81 54.56 � 9.01 53.17 � 8.44 2.10 (�0.17–4.37) .07

Physical Component Summary 43.31 � 11.01 44.41 � 10.40 42.87 � 11.16 44.02 � 11.65 0.04 (–2.22–2.30) .97
Mental Component Summaryc 51.97 � 10.91 55.30 � 7.83 53.86 � 8.91 53.51 2.74 (0.28–5.19) .03
10-item Center for
Epidemiologic Studies
Depression Scale score
(n = 71 intervention,
n = 65 control)

5.50 � 5.17 4.67 � 4.83 5.31 � 5.11 5.71 � 5.24 �1.13 (�2.56–0.30) .17

7-item Generalized Anxiety Disorder
Scale score
(n = 77 intervention,
n = 66 control)

2.71 � 3.48 2.34 � 2.92 2.91 � 3.92 2.71 � 3.27 �0.29 (�1.18–0.60) .52

Self-efficacy: Stanford
(n = 75 intervention,
n = 64 control)

7.79 � 1.95 8.27 � 1.57 7.94 � 1.82 8.05 � 1.45 0.29 (�0.13–0.70) .17

Self-management: Summary of Diabetes Self-Care Activities Scaled (n = 75 intervention, n = 64 control)
General dietc 6.02 � 1.71 6.21 � 1.20 5.77 � 1.79 5.85 � 1.53 0.27 (–0.14–0.69) .19
Special dietc 5.19 � 1.42 5.60 � 1.08 4.77 � 1.51 5.00 � 1.84 0.41 (�0.04–0.86) .07
Exercise 2.24 � 2.05 2.69 � 2.04 2.17 � 2.09 2.09 � 1.95 0.57 (�0.02–1.15) .06
Foot care 3.63 � 2.38 4.11 � 2.31 3.48 � 2.49 3.49 � 2.48 0.59 (�0.20–1.36) .14
Total 39.33 � 9.96 42.83 � 8.52 37.13 � 9.50 37.86 � 11.33 3.74 (0.92–6.57) .01

aIntervention mean–control mean. Result from analysis of covariance adjusted for baseline values.
bOne of eight health domains measured in the Medical Outcomes Study 12-item Shorr-Form Survey (SF-12). In two questions, it assesses whether respon-

dents accomplished less because of their physical health and whether their physical health limited their work or activities.
cSignificant interaction between covariate and outcome. See interaction plots (Supplemental Figure S1) to aid interpretation.
d9 of 11 items (2 blood glucose monitoring items excluded).
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recognized,51 and our related work shows that comorbid-
ity in T2DM clients is an important driver of health ser-
vice use and costs.6 Provider training on MCCs (including
depression) was provided in this RCT, in response to
requests from providers in our pilot study and their recog-
nition that comorbidity is critical in shaping self-manage-
ment.21 Dementia is a comorbidity requiring further study
in relation to our program, given that our study partici-
pants were cognitively intact. Cognitive ability affects
learning, self-management, and the caregiver’s role. Fur-
ther research is needed in individuals with different cogni-
tive abilities to verify effects and ways to customize the
program to address cognitive deficits.

Our finding that the intervention reduced depressive
symptoms is also consistent with a recent systematic
review showing that self-management interventions are
effective in reducing depression in individuals with
T2DM.26 Our program used depression screening and
motivational interviewing, which may have led to a reduc-
tion in depressive symptoms. There is a current shortage
of diabetes educators with psychological skills training,52

yet international studies highlight its importance in
addressing depression, which is common in individuals
with T2DM and is a major self-management obstacle.53,54

Some studies report reduced depressive symptoms for 2
components of our program—nurse case management and
motivational interviewing55—and other studies have linked
motivational interviewing to better HRQoL and self-man-
agement in individuals with T2DM.56

Further subgroup analysis found that the intervention
was more effective in men than women for the primary
outcome (PCS). A recent review of differences according to
sex in HRQoL found that men benefitted most from self-
management interventions involving peer support, physical
activity, and education, suggesting that interventions
including these elements may increase men’s engagement.43

Our program includes these elements, which may explain
our finding. More research is needed to understand the
effects of sex, because few studies (including this one) are
powered to detect subgroup differences.42

Although our study reported on statistically significant
effects, clinical relevance should also be considered. Based
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Figure 2. Mean difference in older adults’ quality of life as measured according to physical functioning (Medical Outcomes Study
12-item Short-Form Survey (SF-12) Physical Component Summary (PCS)) and mental functioning (SF-12 Mental Component
Summary (MCS)) scores from baseline to 6 months for 5 subgroups (age, sex, number of chronic conditions, self-efficacy, dia-
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on the MID of 3 for the SF-12 summary scores, the MCS
mean group difference we observed of 2.74 (95% CI:
0.28-5.19) is may be clinically important. Because a MID
has not been established for the CESD-1038 or the
SDSCA,39 we cannot comment on the clinical significance
of our findings for these outcomes.

Our study reports on a program that can improve
population health. At least one-third of people with dia-
betes have depressive disorders,57 older adults with T2DM
are at greater risk of depression than younger ones,3 and
depression in individuals with T2DM is linked to poor
self-care.54 Accordingly, a program that improves mental
health can play a central role in management of T2DM.
Moreover, management of T2DM outside of hospitals—in
outpatient clinics or various community-based settings—is
increasingly common and typically more cost effective and
accessible.54 Our program is consistent with this trend and
provides access to a team that can screen for depressive
symptoms, customize care plans to address mental health
and MCC, and facilitate system navigation, ultimately sup-
porting individuals with self-management and remaining in
their homes longer.58

Strengths and Limitations

Our study had a rigorous design. Separate personnel deliv-
ered the intervention, performed assessments, and con-
ducted analyses. Recruitment targets were achieved for a
complex population typically excluded from trials. Our
RCT was highly pragmatic20—capturing individuals repre-
sentative of those seen in practice and delivering the inter-
vention in a real-world setting using existing providers.
Multiple approaches enhanced intervention fidelity, includ-
ing provider training, a standardized training manual, and
regular meetings between researchers and providers.21 A
comprehensive approach was used to examine costs, which
is rare in intervention studies.12

We also recognize several limitations. First, we did
not measure clinical outcomes (e.g., glycemic control),
instead focusing on outcomes that people consider more
relevant.59 Studies of similar interventions report improve-
ments in clinical outcomes, and no studies have reported a
worsening.12 Second, the effectiveness of the intervention
in reducing depressive symptoms emerged from the multi-
ple imputation and not the complete case analysis.
Although more research is needed, studies of similar inter-
ventions support this finding.13,26,55 Third, our interven-
tion is complex, so effects cannot be attributed to specific
program components.12,60 Fourth, absence of established
MIDs precluded assessment of the clinical applicability of
findings related to depressive symptoms and self-manage-
ment. Finally, 54% of eligible clients agreed to participate
in the study. Although low participation rates are unsur-
prising given our complex population, it is possible that
participants may differ from individuals who declined.

CONCLUSIONS

The rapid increase in the number of community-dwelling
older adults suggests that, without effective interventions,
T2DM will become a serious problem that will place
increasing burden on healthcare resources. Rising

healthcare costs have been attributed to a lack of coordi-
nation between healthcare and social providers, which also
creates a fragmented healthcare system and often results in
inequitable access to services, poor-quality care, and
suboptimal outcomes. Our study provides evidence that a
6-month community-based self-management intervention
improves mental health functioning, reduces depressive
symptoms, and improves self-management behavior in
older adults with T2DM and MCCs at no additional cost
from a societal perspective. These findings underscore the
role and value of a coordinated interdisciplinary and inter-
sectoral team in managing T2DM.

Future research should involve a larger pragmatic trial
to determine intervention effectiveness in diverse geo-
graphic and ethnic settings and in clients with varying
degrees of cognitive ability, focus on implementation issues
to adapt the program to local contexts, and explore service
use to understand changes in use within the context of the
intervention. Future trials should also examine intervention
sustainability, because many show only short-term effects.
Offering unsustainable interventions is not productive
when the chronic conditions they target persist, so future
trials should identify sustainability threats and effective
ways to overcome them.
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