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Individuals with diabetes are at an increased risk for
developing related complications such as blindness, car-
diovascular disease, renal failure, stroke, neuropathy and
amputation. To prevent diabetes-related morbidity and
mortality, persons with diabetes are expected to carry
out routine disease self-management strategies (e.g.,
diet, exercise, self-monitoring of blood glucose, foot care
and medication adherence) (Krichbaum & Buethe, 2003;
Norris, Engelgau, & Narayan, 2001). Self-management is
a key component of diabetes care and enhancing patient
self-efficacy is important to improved self-management.

Managing diabetes involves long-term lifestyle
changes that are affected by individual motivation and
readiness to adhere to healthy behaviours. Motivation can
be internal (internal desire to change) or external (exter-
nal rewards or consequences of change) in nature and
may vary for different ethnic/cultural groups as well as
age groups (Satia & Galanko, 2007). Particularly for
adults, learning experiences to help develop new skills;
challenge preconceived notions, attitudes and beliefs; help

revise world views; and promote self-regulation are often
utilised (Spigner-Littles & Anderson, 1999). Self-efficacy,
or the belief in one’s own ability to exercise control over
health behaviours, can be a strong determinant about
how people motivate themselves and behave. Self-efficacy
beliefs influence how people respond and behave in
certain situations (Bandura, 1994). When compared with
self-esteem, self-efficacy is a better predictor of compre-
hensive self-care and blood sugar control or haemoglobin
A1c (HbA1c) levels (Johnston-Brooks, Lewis, & Garg,
2002) and a significant association has been found
between self-efficacy and self-management behaviours in
an ethnically diverse population (Sarkar, Fisher, &
Schillinger, 2006).

Typical diabetes education programs include strate-
gies to increase self-efficacy. Recommended intervention
programs include multiple strategies or methods to
increase self-efficacy, such as goal setting; stress manage-
ment; and problem-solving of personal, physical and
emotional stress. Goal setting through a collaborative
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University of Hawai‘i at Mānoa, Center on Disability Studies, United States

Self-management is a key component of diabetes care and enhancing patient self-efficacy is an
important factor. Typical diabetes education programs include strategies to increase self-efficacy,

but little information exists about the effectiveness of such programs within Asian and Pacific popula-
tions. The Hawai‘i Demonstration to Maintain Independence and Employment was a federally funded,
community-based randomised trial in which treatment group participants received individualised life
coaching and pharmacist counselling over a 12-month period. The study measured changes in dia-
betes self-efficacy among treatment and control group participants using repeated measures analysis
of covariance. Focus group findings provided a comprehensive picture of participants’ perception of
their experiences in the trial and more specifically the individualised intervention. There was a signifi-
cant effect of the intervention on diabetes self-efficacy at the p < .01 level [F (1, 187) = 10.40, p =
.002]. These findings demonstrate the efficacy of individually tailored approaches to diabetes self-
management within a diverse, employed sample.

Keywords: self-efficacy, life coaching, pharmacist counseling, diabetes, mixed-methods

https://doi.org/10.1017/S1834490900000593 Published online by Cambridge University Press

https://doi.org/10.1017/S1834490900000593


approach for health-related issues is one strategy used to
address self-management. Goal setting related to dia-
betes education has its roots in social cognitive theory
(Sprague, Shultz, & Branen, 2006). It includes the
process of identifying behaviours that the participant
connects to meaningful outcomes, increased confidence
to perform behaviours, and providing positive reinforce-
ment believed to maximize goal attainment.

Programs designed to enhance self-efficacy among
people with diabetes have demonstrated relative success
across multiple populations (Krichbaum & Buethe,
2003; Whittemore, Melkus, & Grey, 2002). However,
little information exists about such programs within
Asian and Pacific Island populations. The findings from
this study add to the literature on designing individu-
alised diabetes self-management programs across a
range of ethnicities.

The Hawai‘i Demonstration to Maintain Independence
and Employment (HI-DMIE) was a federally funded, com-
munity-based randomised trial that examined supports
intended to delay or prevent diabetes-related disability,
unemployment and reliance on federal assistance pro-
grams. The study was specifically funded to identify
supports that would enable employed persons with dia-
betes to remain healthy and working. This article builds on
the findings of Sarkar et al. (2006) by testing an interven-
tion designed to support an individual’s diabetes
management through personalised one-to-one interactions
with life coaches and pharmacists. The purpose of this
article is to examine the influence of life coaching and
pharmacist counselling on self-efficacy for employed dia-
betics. Specifically we look at the psychological impact of
personalised, sustained and incentive-driven disability pre-
vention activities. The following research questions guided
this study: (1) Did the intervention improve diabetes self-
efficacy? (2) Did the perceptions of the participants reflect
and substantiate improvement in diabetes self-efficacy?

Program Design

The HI-DMIE intervention program consisted of one
year of individualised, participant-driven support from a
life coach and pharmacist. Life coaching is a systemised,
structured approach that involves collaboration between
a trained life coach and client with the goal of facilitat-
ing change and improving motivation. Life coaches
assisted participants with setting and achieving work,
wellness and personal goals of their choice; and with
finding the resources, tools and information to manage
their diabetes. Nine life coaches employed by the study
worked with participants to increase self-efficacy by
helping individuals set and track achievement of self-
identified goals. Life-coaching services were
participant-driven and conversations could address
lifestyle changes, health behaviours related to their dia-
betes or issues related to their work or employment.
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The HI-DMIE life coaching model developed by
project staff used executive, life and health coaching as a
foundation. The International Coaching Federation
(ICF) core competencies served as a guide to develop the
intervention and associated fidelity measures. Practicing
life coaches do not require professional certification by
any recognised body in the field; but all HI-DMIE life
coaches completed project-mandated trainings and
received coaching from a certified coach to help ensure
consistent delivery of the intervention. Life coaches were
full-time employees of the HI-DMIE project; therefore, a
majority of their responsibilities included being avail-
able to see participants on a regular basis.

Pharmacist counselling was based on an Asheville,
North Carolina project and the Diabetes Ten City
Challenge (Fera, Bluml, & Ellis, 2009). Five licensed
pharmacists received training in motivational interview-
ing techniques, medication management and diabetes
education through the project. Motivational interview-
ing (MI) is a strategy based on the transtheoretical
model found to be effective in improving health out-
comes for adults with diabetes (Smith, Heckemeyer,
Kraty, & Mason, 1997; Smith West, DiLillo, Bursac, Gore,
& Greene, 2007; Welch, Rose, & Ernst, 2006). Five phar-
macists supported participants to set attainable goals for
improved lifestyle choices using an online chart to
follow progress and address areas in need of improve-
ment. They also made referrals to physicians or Certified
Diabetes Educators (CDEs) when deemed necessary.

The HI-DMIE project recruited pharmacists through
a partnership with a private business health consortium
that compensated the retail pharmacies in which they
worked by the half-hour for every study participant
counselled. These pharmacists worked at different retail
pharmacies throughout the island and collaborated with
participants, physicians and other healthcare providers
to facilitate a comprehensive approach to medication
management.

The HI-DMIE intervention was unique in its pairing
of life coaching and pharmacist counselling. Both
approaches yielded positive results separately but no
study to date offered life coaching and motivational
interviewing concurrently. Participants received an
average of 10 life coach and four pharmacist sessions
during the intervention period, with most sessions
lasting between 30 and 60 minutes. Dependent on indi-
vidual need, participants determined the frequency of
interactions with both the life coach and pharmacist.
The intervention also provided opportunities to access
nutrition counsellors, CDEs, and a 3-month fitness club
membership (Mathematica Policy Research, 2009). The
intervention was community-based, in that sessions
occurred in public locations deemed convenient for par-
ticipants. For instance, participants and life coaches
often met at neighbourhood coffee shops or shopping
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malls. In some pharmacies, a separate meeting space
carved out by the store helped to ensure privacy.

In addition to the pharmacist counselling and life
coaching, the intervention consisted of incentives (bene-
fits) such as reimbursements for diabetes-related medical
supplies, use of a laptop computer and a wireless internet
card. For participants who did not have employer-spon-
sored health insurance, the HI-DMIE provided coverage.
The project also reimbursed co-payments for physician
appointments pertaining to diabetes.

Methods
Participants

The overarching goal of the HI-DMIE was to forestall dis-
ability among a working population living with a chronic
illness, therefore, recruitment efforts focused on those
already employed. Between April and September 2008, the
HI-DMIE enrolled 190 self-selected employed adults
between the ages of 20–62, living on Oahu, having a dia-
betes diagnosis or HbA1c level of  6.5% or higher,
employed at least 10 hours per week for four consecutive
weeks, receiving federal minimum wage or higher and not
receiving Supplemental Security Income or Social Security
Disability Insurance. Individuals were recruited through
newspaper advertisements, human resources departments,
diabetes-related public events, employer-sponsored health
fairs, placards in the public transportation system, flyers at
various pharmacies and word of mouth. Enrolment activi-
ties took place in various community settings.

Random assignment using an unbalanced design
resulted in 128 participants assigned to the treatment
and 62 assigned to the control group.1 All participants
received diabetes educational materials and payments
for completing surveys, other study documentation
requirements and participating in focus groups.
Treatment group participants had one year of access to
the HI-DMIE intervention program. Our sample con-
sisted of employed, well-educated and fairly healthy
individuals (Table 1). The University of  Hawai‘i
Institutional Review Board approved the study.

Intervention Staff

HI-DMIE evaluation staff collected information from
the intervention staff to measure two treatment fidelity
areas: model adherence (the extent to which program
components, activities and methods were delivered as
intended) and service delivery quality (the extent to
which a provider approached the theoretical ideal in
delivering program content). All intervention staff (nine
life coaches and five pharmacists) providing program
services to the treatment group participated in this
aspect of the project. All life coaches and pharmacists
lived on O‘ahu during the study and had at least a bach-
elor’s degree in a social science field or pharmacy,
respectively. All were female with the exception of one
life coach and one pharmacist.

Measures

Treatment effect. To measure psychosocial self-efficacy
specific to diabetes, the Diabetes Empowerment Scale-
Short Form (DES-SF) (Anderson, Fitzgerald, Gruppen,
Funnell, & Oh, 2003) was administered at baseline, six,
and 12 months. The DES-SF is an eight-item survey (α =
.84) that uses a 5-point Likert scale (1 = strongly disagree,
5 = strongly agree) for each item. Respondents rate the
extent they agree that they: (1) know what parts of taking
care of their diabetes that they are dissatisfied with, (2) are
able to turn their diabetes goals into a workable plan, (3)
can try out different ways of overcoming barriers to their
diabetes goals, (4) can find ways to feel better about
having diabetes, (5) know the positive ways they cope
with diabetes-related stress, (6) can ask for support for
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Table 1

Baseline Characteristics

Treatment Control
N = 128 N = 62

Mean (SD) or %a Mean (SD) or %a

Age 47.6 (9.7) 50.3 (9.6)

Female 66% 56%

Ethnicity
Native Hawaiian or Pacific Islander 33% 39%
Asian 36% 35%
White 20% 13%
Other 12% 13%

Education Level
High School Graduate or GED 9% 19%
Some College or Two-Year Degree 41% 29%
Four-Year College Graduate 21% 27%
> Four-Year College Degree 29% 24%

Family Income
$1 to $19,999 5% 3%
$20,000 to $39,999 23% 31%
$40,000 to $74,999 35% 39%
$75,000 or more 36% 27%

Diabetes Type
Pre-Diabetes or Type 1 15% 13%
Type 2 85% 87%

Number of years since diagnosis 7.8 (9.1) 8.8 (8.6)

HbA1c 7.8 (1.7) 7.7 (1.6)

Number of ADLb limitations 1.1 (1.7) 1.1 (1.6)

Number of IADLc limitations 1.3 (1.7) 1.3 (1.7)

Employmentd

Hours missed in past week 
because of diabetes 0.5 (2.3) 0.9 (3.1)
Effect diabetes had on work 
productivitye 1.7 (2.0) 1.21 (2.1)

Note:No significant difference between groups on any of the items (all t test and 
chi-square p values greater than .05).
a Category percents may not add to 100% due to rounding.
b Activities of daily living.
c Instrumental activities of daily living.
d Work Productivity and Activity Impairment (specific health problem) 

questionnaire items.
e Scale: 0 = No effect, 10 = Prevented me from working.
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having and caring for their diabetes when they need it, (7)
know what helps them stay motivated to care for their
diabetes and (8) know enough about themselves as a
person to make diabetes care choices that are right for
them (Michigan Diabetes Research and Training Center,
2003). A DES-SF score represents the average of all survey
items with higher scores indicating greater self-efficacy.

In addition, a standardised enrolment form obtained
self-reported baseline information on demographics,
health and employment from study participants.
Participant’s healthcare providers also supplied baseline
height, weight and HbA1c. For treatment group partici-
pants, administrative study data collected through the
project described the extent of program engagement or
exposure to the intervention.

Participant perceptions. Fifty-five treatment group par-
ticipants voluntarily participated in 27 focus group
meetings. Eleven meetings occurred approximately six
months after participants enrolled in the study, and 16
occurred 12 months after enrolment or at the end of the
intervention period. The number of participants attend-
ing a meeting ranged from one2 to seven, with an
average meeting size of four participants. Forty-seven
participants attended the six-month meetings and 32
attended the 12-month meetings. All focus group partic-
ipants consented to being audio recorded, and their
responses were confidential. The facilitator and assistant
also took notes during each meeting. We asked focus
group participants several broad questions related to
their experience with the intervention components,
using standardised prompts to probe for further clarifi-
cation. This article highlights the most salient findings
relevant to self-management and self-efficacy. Responses
described in this article pertain to the following ques-
tion: ‘Over the past 6/12 months, has your participation

in this project affected your diabetes management in any
way? If so, please explain’.

Intervention fidelity. To measure model adherence, a self-
report Likert scale survey asked life coaches and
pharmacists to rate the degree to which they adhered to the
program model (1 = no adherence, 4 = complete adherence).
To measure the quality of service delivery by life coaches
and pharmacists, all life coach and pharmacist meetings
with participants were audio recorded throughout the
intervention period. Each quarter, 10 life coach and 10
pharmacist recordings were randomly selected, transcribed
and rated by three independent evaluators trained to use
instruments developed specifically for the HI-DMIE study.
Instrument development and reliability testing was per-
formed during the study’s 2007–2008 pilot period
(feasibility study) and resulted in life coach and pharmacist
instrument reliability values of .88 and .87, respectively
(Fukunaga & Uehara, 2010). The instruments used a 5-
point Likert-scale (1= needs work, 5 = exemplary) to rate 10
life coach behaviours and eight pharmacist behaviours
(Table 2). Each quarter of the intervention period, two
recordings (one life coach, one pharmacist session) were
rated by all evaluators for inter-rater reliability purposes.
Each evaluator also rated six of the remaining 18 selected
recordings. Selected session recordings excluded the first
two meetings and the final meeting due to administrative
activities required in these sessions.

Analysis

Treatment effect. We used descriptive, t test, and chi-
square analyses to examine the baseline demographic,
employment and health characteristics of participants.
During outcomes analysis, to better estimate the variabil-
ity and uncertainty in missing data, we performed
multiple imputation that resulted in five simulated, com-
plete versions of data used in all DES-SF analyses. Missing

68 JOURNAL OF PACIFIC RIM PSYCHOLOGY

Denise L. Uehara, Christy M. Nishita, Tammy Tom and Landry Fukunaga

Table 2

HI-DMIE Theoretical Ideals: Behaviours Rated for Life Coaching and Pharmacist Counselling

Life Coach Key Behavioural Components Pharmacist Key Behavioural Components

Established/Maintained Trusta Maintains a Positive Environmenta

Remained Nonjudgmentala Builds/Maintains Rapporta

Exhibited Professionalisma Used Active Listening Strategiesb

Focused on Participant Agendaa Remained Patient Centredb

Maintained Coaching Relationshipa Monitored Diabetes Care b

Asked Questionsb Demonstrated a Collaborative Stancec

Used Active Listening Strategiesb Discussed Goal Setting and Achievementc

Facilitated Participant Goal Developmentb Assessed Stages of Changec

Elicited Answers and Actions from Participantb

Remained Solution-Focusedb

Note:These are the behaviours evaluated in order to assess the quality of service delivery.
a Above Basic performance
b Basic performance
c Below Basic performance
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data included the baseline HbA1c on 18 (9%) partici-
pants and the DES-SF on 39 (21%) and 40 (21%)
participants at the six and 12-month time points, respec-
tively. We used multiple imputation because mean,
conditional mean, last observation carried forward and
other types of imputation tend to reduce variance and
can distort relationships among variables. These methods
also treat imputed values as though they were observed,
which they are not (imputations are only estimates). On
the other hand, completely ignoring missing data can
produce biased results. Multiple imputation addresses
missing data without producing bias by imputing multi-
ple times in order to incorporate some variation into the
imputed estimates (Der & Everitt, 2009; Little & Rubin,
2002; Schafer, 1997). We assessed the adequacy of the
number of imputations performed through the relative
efficiency of using a finite number of imputations instead
of infinitely many (0 to 1, with higher values meaning
higher efficiency). The five multiple imputation datasets
resulted in a baseline HbA1c relative efficiency of .97 and
six- and 12-month DES-SF score relative efficiencies of
.98 and .99, respectively, indicating that the advantage of
additional imputations was negligible.

To examine the effect of the intervention on diabetes
self-efficacy, we used the baseline DES-SF as the covariate
and repeated measures analysis of covariance (ANCOVA)
to identify the effect of group assignment (treatment,
control) on DES-SF score as well as to estimate and
compare differences in DES-SF group mean scores at the
six- and 12-month time points. After calculating intraclass
correlation coefficients (ICCs) to measure the effect dif-
ferent providers (coach and pharmacist) had on
treatment group participant outcomes, we did not adjust
for an effect because of the minimal influence providers
had on DES-SF score variation. Six months after the inter-
vention program started, providers accounted for less
than 1% of the variation in treatment group self-efficacy
scores (mean ICC = .0011). At the end of the intervention
period (12-months postbaseline), the provider effect was
still minimal (mean ICC = .018).

Of the five F statistics calculated from the five
imputed datasets, statistical significance was defined as
all five corresponding p values being lower than .05. The
median F statistic was used to quantify the results
(describe whether the treatment had an effect and
whether this effect was consistent across the study
period). We then compared imputed and nonimputed
12-month group differences to examine the influence
multiple imputation had on results. Secondary analyses
categorised treatment group members by their baseline
HbA1c (diabetes control), ethnicity and exposure to the
intervention and used t tests to explore changes in base-
line to 12-month DES-SF scores (differences between an
individual’s baseline and 12-month score). We used the
statistical package SAS 9.2 (SAS Institute Inc.) for all
analyses. Consistent with the reporting of  results

obtained using multiple imputation, we report standard
errors rather than standard deviations when the
imputed datasets were used for analysis.

Participant perceptions. We transcribed the focus group
audio recordings verbatim and deleted identifying per-
sonal information during transcription. Two evaluation
staff members read each transcript, independently iden-
tified frequent themes and met to reach consensus on
emergent themes. One researcher coded responses to
each question by using notes capturing group dynamics
to identify themes that occurred most frequently. A
second layer of analysis identified main categories of
participant experience based on the relationships
between initial emergent themes. During this stage of
analysis, we kept the following distinctions in mind: (1)
the number of people within a focus group who gave
similar responses, (2) the number of people across dif-
ferent focus groups who gave similar responses and (3)
when a response was given by an individual, the number
of people who agreed verbally or nonverbally. We tar-
geted our analysis on the main categories of participant
experience as a best representation of what was said
across focus groups.

Intervention fidelity. We used life coach and pharmacist
survey responses to derive the mean adherence to the
intended model. To assess quality of service delivery we
calculated a mean rating for each of the 18 behaviours (10
life coach, eight pharmacist) and then categorised the
delivery of each behaviour as Exemplary (4.5 or higher),
Above basic (3.5 up to 4.5), Basic (2.5 up to 3.5), Below
basic (1.5 up to 2.5) or Needing work (1 up to 1.5).
Interrater reliability was computed using Cronbach’s
alpha. We used SPSS and Excel for all analyses.

Results
Treatment Effect

At baseline there were no variables where treatment and
control group participants differed significantly. The two
groups were statistically similar across age, gender, dia-
betes type, ethnicity, educational attainment, household
income, functioning and work productivity (Table 1).
The majority of participants were minorities, many of
whom were Asian or Native Hawaiian or Pacific Islander.
Mean DES-SF scores at baseline for the treatment and
control groups were similar at 3.77 (SD = 0.69) and 3.80
(SD = 0.82) respectively, t(188) = 0.29, p = .77. During
the intervention period, the positive effect of the inter-
vention on DES-SF score increased as the study
progressed (Figure 1).

This effect was significant, median F(1, 187) = 10.40,
p = .002.3 However, the treatment effect was not con-
stant across the study period, indicated by a significant
group x time interaction term, median F(1,188) = 8.70,
p = .0044. The difference in mean score between treat-
ment and control groups was 0.13 (SE = 0.09, p = .16)
and 0.35 (SE = 0.10, p < .001) at the six- and 12-month
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time points, respectively. Within the treatment group,
significant increases in DES-SF scores were found for
both genders and among the following groups: baseline
HbA1c of 7 or higher, non-Asians, and those with 10 or
more intervention sessions (Table 3).

Participant Perceptions

Focus groups provided personalised information to sup-
plement and further inform the responses obtained
from the self-efficacy surveys. At both six and 12
months, participants reported making psychological and
behavioural self-management changes as well as health

improvements. The questions asked in the focus groups
identified the following themes pertaining to perceived
treatment effects: psychosocial changes, diabetes self-
management changes and health improvements. At six
months, 54% of focus group responses reflected a
change in psychosocial functioning and this theme was
discussed most frequently. Further defining psychologi-
cal changes at six months, participants identified the
following: increased motivation, greater awareness of
diabetes, enhanced diabetes self-efficacy and improved
self-awareness. At 12 months, participants most fre-
quently reported making behavioural self-management
changes, followed by psychosocial changes and health
improvements. When asked to further describe their
psychosocial improvements, enhanced diabetes self-effi-
cacy was discussed most frequently followed by greater
awareness of diabetes, improved self-awareness and
increased motivation (to make changes). The following
quotes provide an example of the psychosocial theme
that emerged from focus group participants:

What I have learned from this project is that my diabetes
was manageable, that I could control it. It was all up to me.

I just feel like I’m more in control of my body.

Most importantly to me though, was that I learned that 
I had to be in control of everything and it was my responsi-
bility to make sure that I did all of the things that I was
supposed to do.
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Figure 1

Mean diabetes empowerment scale scores for treatment and control group
participants over the study period.

DES-SF:

3.75

4.00

4.25
(u

na
dj

us
te

d)
 M

ea
n 

gr
ou

p 
sc

or
e

Control Treatment

Control 3.80 3.93 3.84

Treatment 3.77 4.05 4.18

Baseline 6 Months 12 Months

 

Table 3

Change in Treatment Group DES-SF Score by Gender, HbA1c, Ethnicity and Exposure Level

Mean DES-SF score

N Baseline 12-months Difference SE df t value p value

Gendera

Female 84 3.81 4.22 0.41 0.08 192.2 5.05 < .0001
Male 44 3.70 4.11 0.42 0.13 112.1 3.10 .003

Baseline HbA1c b, c

< 7 39 4.11 4.29 0.19 0.13 314.1 1.48 .14
7 to 9 61 3.61 4.14 0.53 0.10 331.3 5.45 < .0001
> 9 28 3.65 4.13 0.48 0.16 40.4 3.06 .004

Ethnicity b

Asian 47 3.86 4.19 0.33 0.13 29.4 2.45 .02
NHPId 42 3.73 4.06 0.33 0.12 928.5 2.82 .005
Othere 39 3.71 4.31 0.60 0.12 101.6 4.85 < .0001

Number of sessions b

9 or fewer 29 3.72 3.95 0.24 0.18 42.3 1.35 .19
10 to 19 69 3.87 4.26 0.39 0.07 791.6 5.32 < .0001
20 or more 30 3.59 4.22 0.63 0.16 29 3.94 < .001

Note: Paired t-test using difference between 12 month and baseline score.
a p values less than .025 are statistically significant (Bonferroni correction for two comparisons: .05/2).
bp values less than .017 are statistically significant (Bonferroni correction for three comparisons: .05/3).
c Sample sizes shown are the median of the five imputations.
d Native Hawaiian or Pacific Islander
e There were not enough ‘White’ treatment group participants to analyse separately; ‘White’ participants are included in the ‘Other’category.
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I mean I really feel empowered … I think this program was
very positive. It really helped me learn about my goals 
and … what are my options and just to think about like
 alternatives. …

Intervention fidelity. Eight (89%) life coaches and two
(40%) pharmacists responded to the intervention staff
survey intended to measure model adherence (the extent
to which program methods were delivered as intended).
Both life coaches and pharmacists reported performing
the key functions in delivering the program as intended
with high to moderate adherence. With a value of one
(1) indicating no adherence to the model and a value of
four (4) indicating complete adherence, the life coach
mean adherence was 3.25 (SD = 0.46); the pharmacist
mean adherence was 3.00 (SD = 0).

The quality of service delivery was measured by
rating the performance of the theoretical ideals listed in
Table 2. Life coaches performed all 10 behaviours at the
basic (n = 5) or above basic (n = 5) level; Pharmacists
performed five of eight (62%) behaviours at the basic (n
= 3) or above basic (n = 2) level. Life coach and pharma-
cist scale instrument interrater reliability computed
using Cronbach’s alpha were .80 and .79, respectively.
Additional and more detailed intervention fidelity
results can be found in Fukunaga and Uehara (2010).

Discussion
Our findings suggest that well-educated and well-
employed adults from diverse backgrounds significantly
improved their diabetes self-efficacy when provided life
coaching and pharmacist counselling. Administrative
data and focus group findings indicated that treatment
group members engaged in managing their chronic
illness and participated in services specifically geared to
their lifestyles. Additionally, higher levels of intervention
program participation (more life coach and pharmacist
sessions) resulted in higher self-efficacy gains within the
treatment group.

Adults are intrinsically motivated to learn; however,
that motivation stems from individual views about how
given material relates to their adult roles. Learning imposed
on adults often results in resentment and is minimally
effective (Knowles, 1984). Adult learner characteristics such
as age, literacy level, culture, autonomy and personal choice
are factors to consider when tailoring interventions
(Walker, 1999). Motivational interviewing techniques used
by the pharmacists assessed conviction and confidence —
two components of motivation that can be used to gauge
an individual’s readiness to engage in health behaviours
(Koenigsberg, Bartlett, & Cramer, 2004). Supporting a
diverse employed adult population living with a chronic
illness resulted in the development of a flexible, individu-
alised community-based intervention.

Within this diverse sample, personalised interactions
provided a foundation to elicit empowerment beliefs
toward behaviour change. Using multiple techniques to

address self-efficacy, coaches and pharmacists often
engaged in a ‘talk story’ format, an informal conversa-
tion style as a way to build trust and relationship
(Taosaka, 2002), before discussing health or work issues.
This approach required time to work and may be one of
the reasons why the effect of the intervention on dia-
betes self-efficacy was not yet evident at six months.
Treatment group analysis showed a positive response to
the intervention for both genders, those with higher
baseline HbA1c levels and for those in certain ethnici-
ties. For example, treatment participants who were not
in control of their diabetes (HbA1c of 7 or higher) and
Native Hawaiian/Pacific Islanders showed significant
self-efficacy gains over the course of the study. These
findings provide support for the intervention with spe-
cific, targeted populations where access to effective
programs is critical. In addition, the intervention was
successful for both males and females, important results
to note for future program implementation.

The personal model of life coaching and pharmacist
counselling revealed a promising strategy to address self-
efficacy among an employed minority populace.
However, the sample represented a fraction of the Pacific
population living with diabetes and it did not include
disadvantaged individuals. For example, the study
sample was limited to residents on the island of O‘ahu
and therefore not representative of individuals with dia-
betes in the vast Pacific. In addition, the study required
participants to be employed at baseline, which resulted
in no study representation for unemployed individuals
with diabetes. Finally, the study sample comprised indi-
viduals who volunteered to participate in the random
assignment trial. This resulted in a study sample that was
more motivated than would have been had random
selection taken place (Nishita, Uehara, & Tom, 2011).

Focus group findings support the DES-SF results but
do not mirror the trend of a constant increase in self-effi-
cacy across the study period. During the intervention
period, participants identified psychosocial changes
including self-efficacy as an important aspect of their self-
management behaviours at month six. As the study
progressed the positive effect of the intervention on DES-
SF score increased and the frequency of discussing
psychosocial changes decreased. This signifies a logical
progression of behaviour change. During the intervention
period, psychological change was the highest ranked
theme regarding treatment effects, followed by behav-
ioural and physical improvements, respectively. At the end
of the intervention period, the first and second rankings
reversed. This may indicate that before any behavioural
and physical changes can take place, a conscious shift in
one’s thinking is needed. Focus group findings also high-
lighted consistency in responses among the various
participants. In other words, although there were some-
times different participants in the six- and 12-month
focus groups, their responses to the same question were
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similar. Finally, because focus group participants were not
representative of the entire treatment group, broad gener-
alisations of the findings should be avoided.

Because the HI-DMIE consisted of testing the effects
of a newly developed intervention, measuring treatment
fidelity was an essential research component. Both inter-
nal and external validity of the study depended on the
rigour of our measures. Assessing model adherence and
quality of service delivery documented the utility of the
treatment and determined if the results were a function
of the treatment or some other factors.

We found that the program model was executed
quite well overall, with life coaches and pharmacists pro-
viding services that adhered to the intended model.
Based on the life coaches’ self-reported adherence to the
model and the external service delivery quality perfor-
mance ratings, we determined that the life coaches
implemented the treatment condition with greater
fidelity than the pharmacists. We speculated that this
finding might be due to the life coaches’ full-time
employment with the research study in which they
exclusively focused on delivering a consistent coaching
model to all treatment participants and their employ-
ment depended on the study. The pharmacists, on the
other hand, were employed by private, retail stores
where the study was just a small portion of their work-
load and their employment did not depend on the study.
During the study period, pharmacists counselled both
research participants and general public clients, perhaps
resulting in an unintended dilution or modification of
the service delivery model to accommodate the numer-
ous clients needing one-to-one attention. Finally, note
that only two of the five pharmacists responded to the
intervention staff (adherence) survey, therefore this par-
ticular aspect of  the fidelity results may not be
representative of what actually occurred during the
study.

The study did not individually test treatment com-
ponents; therefore, we cannot identify the extent to
which pharmacist support or life coaching made the dif-
ference in self-efficacy. In addition, baseline DES-SF
scores were fairly high, indicating a sample that, at study
onset, was already somewhat confident in their ability to
manage the disease. Although most participants
appeared to be scoring at the top of the scale with not
much room for improvement at baseline, treatment
group members demonstrated a significant gain as com-
pared with the control group — we view these
self-efficacy findings as remarkable. However, we
acknowledge that the study was unblinded and treat-
ment group participants received more attention from
the study than control group participants, which might
have influenced results. The programmatic costs associ-
ated with these self-efficacy gains are unclear, because
the HI-DMIE project did not include a cost-effectiveness
or cost-benefit component. Moreover, because the HI-

DMIE did not track participants much beyond the inter-
vention period, we were unable to examine long-term
reductions in healthcare services or reduced reliance on
federal assistance programs.

While self-efficacy has been shown to predict perfor-
mance, (Stajkoric & Luthans, 1998) with only six
months separating most data-collection points, detec-
tion of changes over time was a consistent challenge. The
12-month duration of the intervention may not have
been enough to impact physical changes. Furthermore,
life experiences and personal values were not captured in
this study and perhaps play a large role in how one
enacts self-management behaviours that self-efficacy
often precedes.

The strength of the study was effective delivery of a
multicomponent, individually tailored treatment to an
ethnically diverse sample of diabetics. Results of this
study provide preliminary evidence on the effectiveness
of community-based, individualised services in raising
self-reported diabetes self-efficacy within a well,
employed, ethnically diverse population of adults with
diabetes. We can be confident, to some extent, that the
results were due to the intervention because of the rigor-
ous study design and because fidelity findings indicate
the program was implemented as planned. Both life
coaches and pharmacists delivered the intervention with
acceptable levels of integrity which, in turn, reflected
measurable changes in how participants thought about
their disease. We suggest that additional and future
research include: (a) a longer study (tracking) period,
(b) individuals at higher risk for diabetes complications
and disability, (c) individuals who may be economically
or socially disadvantaged and/or have limited access to
diabetes management resources, (d) an examination of
the separate intervention components and (e) the cost-
effectiveness or benefit of the intervention program
itself. To reduce the influence of the Hawthorne effect on
results, we recommend the inclusion on non-self-
reported outcome measures, a control group program
that provides a similar amount of attention to partici-
pants and a blinded study setting.

Implications for Practice

These findings support several implications for diabetes
management programs for working adults. Our data
confirms that employed adults with diabetes respond to
community-based individually tailored one-to-one ser-
vices facilitating individual goal setting. During the
intervention period, the positive effect of the interven-
tion on treatment participants’ diabetes self-efficacy
improved while control group participants’ self-efficacy
remained fairly stable. Secondary analysis suggests that
even moderate interaction can lead to positive changes.
Particularly for diverse, minority populations, efforts to
build self-confidence through concerted relationship-
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building appear to pay off in terms of the investment of
time from both the service provider and client.

Diabetes management programs for working adults
could utilise life coaches to provide a nonthreatening,
self-paced format to promote attitudinal changes. In
addition, persons with diabetes should have regular rein-
forcement to sustain a high level of self-efficacy in
managing their disease. The findings of Norris and col-
leagues (2001) found that one shot or short-term
education proved less effective in diabetes management.
Our findings demonstrate the value of sustained person-
alised coaching activities.

We realise that in the Pacific region beyond Hawai‘i,
persons with diabetes may not have the same advantages
as HI-DMIE study participants, such as access to coaches
and pharmacists, employer-sponsored health insurance,
healthcare options or consistent employment. In these
environments, strategies such as the personalised
approach used by the life coaches could be adapted to fit
within a clan or village setting. Appropriate family
members or highly respected village leaders could take on
the role of ‘coach’ understanding that the health of indi-
vidual members contributes to the wellness of  the
community. Through community/village meetings the
larger group could also serve as a support system by: (1)
providing an information-sharing vehicle about topics
such as healthy eating and (2) allowing a forum for indi-
viduals to share disease management strategies.

Endnotes
1 In an effort to attract potential participants, the project

director requested that the allocation of random assignment
favour those assigned to the treatment group. For every nine
participants assigned, six were randomly assigned to treat-
ment and three were randomly assigned to control.

2 Three focus groups had only one participant in attendance
as a result of no shows or cancellations by the others. In
these cases individual interviews were conducted using the
same protocols and procedures (questions and prompts)
used in the focus groups.

3 Median ANCOVA statistics shown; all five ANCOVA 
p values less than .05 (range = .0005 to .02).

4 Median ANCOVA statistics shown; all five ANCOVA 
p values less than .05 (range = .0003 to .01).
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