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Abstract

Introduction
Chronic  disease management  programs (CDMPs) that  include
health coaching can facilitate and coordinate diabetes manage-
ment. The aim of this study was to assess changes in patients’ gen-
eral knowledge of diabetes, self-reported health status, diabetes
distress, body mass index (BMI), and glycemic control after en-
rollment in a face-to-face CDMP group health coaching session
(with telephone follow-up) compared with participation in tele-
phone-only health coaching, during a 12-month period.

Methods
Patients with diabetes were enrolled in a health coaching program
at Royal North Shore Hospital, Sydney, Australia, in 2013. Ques-
tionnaires  were  administered  at  baseline  and  at  3,  6,  and  12
months, and the results were compared with baseline. Glycemic
control,  measured with glycated hemoglobin A1c  (HbA1c)  and
BMI, were measured at baseline and 12 months.

Results
Overall, 238 patients attended a face-to-face CDMP session with
telephone follow-up (n = 178) or participated in telephone-only

health coaching (n = 60). We found no change in BMI in either
group; however, HbA1c levels in patients with baseline above the
current recommended target (>7%) decreased significantly from
8.5% (standard deviation [SD], 1.0%) to 7.9% (SD, 1.0%) (P =
.03). Patients with the lowest self-reported health status at baseline
improved from 4.4 (SD, 0.5) to 3.7 (SD, 0.9) (P = .001). Diabetes
knowledge improved in all patients (24.4 [SD, 2.4] to 25.2 [SD,
2.4]; P < .001), and diabetes distress decreased among those with
the highest levels of distress at baseline (3.0 [SD, 0.4] vs 3.8 [SD,
0.6]; P = .003).

Conclusion
Diabetes health coaching programs can improve glycemic control
and reduce diabetes distress in patients with high levels of these at
baseline.

Introduction
Diabetes is a chronic disease associated with illness and prema-
ture death (1). As a consequence, poor quality of life and diabetes
distress are frequently observed (2,3). Diabetes distress (defined as
the psychological stress related to living with diabetes), a poor
quality of life, and low levels of diabetes knowledge, may have a
detrimental effect on diabetes self-management and glycemic con-
trol, which in turn can lead to an increased risk of complications
(4,5). Although the effect of diabetes on patient quality of life and
feelings of well-being is not routinely assessed in clinical practice,
such information can assist in developing an individual approach
to diabetes management.

Education programs tailored toward diabetes self-management are
effective ways to engage patients in management decisions and
improve health outcomes (6,7). In one study, attendance at a dia-
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betes group education session for 1 year improved knowledge of
diabetes and problem-solving ability (8). Similarly, diabetes self-
management programs were found to improve quality of life and
diabetes distress in people with both type 1 and type 2 diabetes
(9,10). Health coaching, an individualized educational approach to
self-management through problem solving, and goal setting may
be a useful adjunct to regular diabetes education to improve gly-
cemic control and self-reported health status (11,12).

A chronic disease management program (CDMP) incorporating
health coaching was introduced at Royal North Shore Hospital
(RNSH) in Sydney in 2013. This approach differed from a tradi-
tional approach to group diabetes education because it was tailored
to patient-set goals and targets. The aim of this study was to de-
termine whether this education program led to a change in pa-
tients’ self-reported health status, diabetes distress, diabetes know-
ledge, body mass index (BMI), and glycemic control over a 12-
month period of follow-up, regardless of whether health coaching
was provided as a face-to-face session with additional telephone
support  or  as  telephone  health  coaching  alone.  We  sought  to
identify the types of patients that might experience the greatest im-
provements in these measures and hypothesized that this informa-
tion could lead to a more directed approach to enrollment in such
programs.

Methods
Diabetes chronic disease management program

The health coaching program facilitated through the Department
of Diabetes, Endocrinology and Metabolism at RNSH is funded
through the Northern Sydney Local Health District CDMP. The
CDMP is designed for people with specific chronic diseases (dia-
betes, coronary artery disease, chronic obstructive pulmonary dis-
ease, congestive heart failure, hypertension) who are at increased
risk of hospital admission (13). The services provided through the
program could include access to, and coordination of, health care
appointments and additional support to enable people to more ef-
fectively self-manage diabetes to potentially reduce complications,
improve health, and prevent hospitalization (14). All patients en-
rolled in the CDMP at RNSH were asked if they would like to par-
ticipate in the health coaching program; just over half (53%) of in-
vited patients took part in the program in 2013. The eligibility cri-
teria for participation in the health coaching program were that pa-
tients be English-speaking, aged 16 years or older, and have type 1
or type 2 diabetes.

Diabetes health coaching

The diabetes health coaching program at RNSH consisted of a
face-to-face group education session, entitled the “Empowerment

Program,” and telephone calls from a health coach (diabetes nurse
educator) for 12 months after the group session. Alternatively, pa-
tients unable to participate in the face-to-face session could parti-
cipate in telephone coaching in which they received an initial tele-
phone call with educational information and follow-up telephone
calls from the health coach for 12 months. The frequency of tele-
phone  calls  depended  on  patient  preference  and  ranged  from
weekly to 3 times a month. For most patients, telephone calls were
made once per month.

The diabetes health coaching program used a diabetes conversa-
tion map to guide the initial face-to-face discussion or telephone
call, which focused mainly on management of diabetes complica-
tions and risk-factors. Patients were provided with information and
guidance on healthy eating, recommended levels of physical activ-
ity, and prevention of diabetes complications. In addition, inform-
ation was provided on diabetes-specific health targets and recom-
mendations for timing of visits to a primary care provider for re-
view of  progress  toward  targets  and  testing  of  blood  glucose
levels. Patients were encouraged to set goals related to manage-
ment of their diabetes: for example, minutes of exercise per day,
daily healthy eating aims, or medication adherence. The health
coach provided guidance on how to develop strategies that would
enable patients to achieve their goals. In subsequent telephone
calls with the health coach, patients reported on their progress and
evaluated their strategies for achieving their goals.

CDMP health coaching patient assessments

To examine patients’ general knowledge of diabetes we used the
Diabetes, Hypertension and Hyperlipidemia (DHL) knowledge in-
strument (15). In brief, this instrument was evaluated and valid-
ated in a population of patients with diabetes in Malaysia (15) and
contains questions on patients’ understanding of the importance of
glucose, blood pressure, and lipid control in minimizing the risk of
diabetes complications.  The DHL questionnaire consists of 28
questions, and each question that is answered correctly is given a
score of 1; the maximum score is 28. Self-reported health status
was assessed by using the first  question of the Short-Form 36
Quality of Life Instrument (SF-1) (16,17); a score of 4 or higher
(maximum score, 6) on the SF-1 indicates poor health-status (17).
Diabetes  distress  was assessed by using the Diabetes  Distress
Scale (DDS) (18,19). An overall score (maximum score, 6) is de-
termined by aggregating answers to 17 questions that each have a
scale of 1 to 6; a score of 3 or higher on the DDS demonstrates
moderate to severe diabetes distress (20). The DHL, SF-1, and
DDS questionnaires were administered at 4 time points throughout
the program — at baseline and at 3, 6, and 12 months. These ques-
tionnaires have been validated for use in the population of people
with diabetes (16–20).
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Glycemic control, BMI, and medical history

All patients recruited into the Diabetes CDMP at RNSH had a
baseline HbA1c measurement (immediately before being referred
for health coaching) and subsequently at their routine appoint-
ment for diabetes complications screening at 12 months. In addi-
tion, weight and height were measured to calculate BMI (calcu-
lated as weight in kilograms [kg] divided by height in meters [m]
squared) at baseline and 12 months. Data were obtained from pa-
tient medical records to determine the presence or absence of dys-
lipidemia, hypertension or diabetes complications (retinopathy,
neuropathy or chronic kidney disease (defined clinically by an es-
timated glomerular filtration rate [eGFR] <60ml/min/1.73m2).

Study design

An audit of longitudinal, prospectively collected data was carried
out to investigate the impact of a diabetes health coaching pro-
gram on patient outcomes during a 12-month period of follow-up.
All patients participating in the health coaching program were liv-
ing in the catchment area of RNSH, which is within the Northern
Sydney Local Health District, one of Sydney’s areas of highest so-
cioeconomic status (21). The study was approved by the local in-
stitutional review board, the Northern Sydney Local Health Dis-
trict Human Research Ethics Committee (reference no. RESP/16/
58).

Statistical analyses

The differences in patient-reported diabetes knowledge, health
status, and diabetes distress over time were assessed by using Stu-
dent’s paired t test for parametric data and Wilcoxon matched-
pairs signed-rank test for nonparametric data. For repeated meas-
ures, 1-way ANOVA was used to analyze parametric data, and the
Friedman  test  was  used  for  nonparametric  data.  Differences
between groups were analyzed using Student’s unpaired t test or
the Mann–Whitney test, where appropriate. The change in HbA1c
and BMI was assessed by paired t test. Statistical analysis was car-
ried out using GraphPad Prism Version 6 (GraphPad Software,
Inc) and P < .05 was considered significant.

Results
Patient demographics and characteristics

From January through December 2013, 178 patients participated
in the face-to-face health coaching session followed by telephone
support,  and 60 patients  participated in  telephone-only  health
coaching (Table). Most patients (97.1%) in the overall cohort had
type 2 diabetes, and most of the cohort was older than 65 years.
Approximately two-thirds of the participants in both groups were
women.

The incidence of comorbidities was similar between groups, and
the most frequent comorbid conditions were hypertension (69.3%)
and dyslipidemia (91.2%). We found no difference in age or dura-
tion of diabetes between groups (Table). Conversely, patients in
the telephone-only health coaching group had a higher  HbA1c
(7.3%; P = .03) and greater BMI (31.1; P = .04) at baseline and
were more likely to take insulin (46.7%; P = .001) (Table).

The proportion of patients who completed assessments at all time
points was 31.1% (74 of 238). Patients who did not complete all
assessments were significantly more likely to be younger (mean,
67.0 y;  standard deviation [SD],  10.0 y)  than those who com-
pleted all assessments (71.3 y [SD, 8.7 y]) (P = .003) and to have a
higher BMI at baseline (30.2 [SD, 5.3]) than those who completed
all assessments (28.8 [SD, 5.6]) (P = .02) but were similar other-
wise. Patients who did not complete all assessments exhibited no
difference in diabetes knowledge, self-reported health status, or
diabetes distress at baseline compared to patients who completed
all assessments. Evaluable data (ie, baseline and 12-month data)
were available for 50.4% of patients (120/238).

General knowledge of diabetes

The mean baseline score for general knowledge of diabetes for all
participants who completed the baseline assessment (n = 212) was
24.4 (SD, 2.4). Diabetes knowledge improved significantly among
participants  who also completed the assessment  at  12 months,
from a mean score of 24.4 to a mean score of 25.2 (SD, 2.2) (P <
.001) (Figure 1A). In addition, 74 patients (31.1%) completed the
diabetes knowledge assessment at all time points; of these, 56 pa-
tients attended the face-to-face session, and 18 patients particip-
ated in the telephone-only coaching. General knowledge of dia-
betes improved over time whether or not participants completed
all assessments (Figure 1A and Figure 1B). Diabetes knowledge
improved in 3 months, and this improvement was sustained at one
year post enrollment.
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Figure  1.  Change  in  patients’  general  knowledge  of  diabetes  over  time,
measured  with  the  Diabetes,  Hypertension  and  Hyperlipidemia  (DHL)
knowledge instrument (15), for patients participating in the health coaching
program. The change in score (possible range, 0–28) was assessed over time
in A) all patients (n = 238), and in B) patients who completed the assessment
at  all  time  points.  Scores  for  A  at  each  time  point  after  baseline  were
compared with baseline scores by using the Wilcoxon matched-pairs signed-
rank test. Scores for B at each time point after baseline were compared with
baseline scores by using the Friedman test.  Error  bars indicate standard
deviation.

 

We found no difference in diabetes knowledge at baseline between
patients who attended the face-to-face health coaching session and
patients who participated in telephone-only coaching (mean score,
24.3 [SD, 2.5] vs 25.1 [SD, 1.8]; P = .10); however, patients who
attended the face-to-face session improved significantly in dia-
betes knowledge at 12 months (mean score, 24.3 [SD, 2.5] vs 25.4
[SD, 2.4]; P < .001) compared with patients who participated in
telephone-only coaching (mean score, 25.1 [SD, 1.8] vs 24.7 [SD,
2.4]); P = .66).

Self-reported health status

The proportion  of  patients  who reported  poor  health  status  at
baseline (ie, patients with a score of ≥4 on the SF-1 scale) was
27.3%. Moreover, patients with diabetes complications (retino-
pathy, neuropathy, chronic kidney disease) were more likely to re-
port a lower health status at baseline than patients with no dia-
betes  complications  (3.2  [SD,  1.0]  vs  2.9  [SD,  1.0];  P  =  .01).
Among patients with poor health status at baseline (n = 65) who
completed a minimum of 2 assessments (n = 51), health status im-
proved significantly for 36 patients from 4.4 [SD, 0.6] at baseline
to 3.6 [SD, 1.1] at 6 months (P < .001) (Figure 2A) and for 28 pa-
tients from 4.4 [SD, 0.6] at baseline to 3.7 [SD, 0.9] at 12 months
(P = .001) (Figure 2A). Patients taking insulin (n = 68) had the
same health status score at baseline as patients taking an oral anti-
hyperglycemic medication (3.2 [SD, 1.0] vs 3.0 [SD 1.0]). We
found no difference in self-reported health status at any time point
between patients who attended the face-to-face health coaching
and patients who participated in telephone-only health coaching.

Figure 2. Change in general knowledge of diabetes over time in self-reported
health status and levels of diabetes distress in patients with diabetes. A. Self-
reported  health  status  (measured  by  the  Short-Form  36  Quality  of  Life
Instrument [16,17]) among respondents who had a high baseline score (score
of 4, 5, or 6) and who had completed a minimum of 2 assessments (n = 51,
21.4%). B. Diabetes distress among respondents who had moderate to high
distress  at  baseline  (Diabetes  Distress  Scale  score  >3)  and  who  had
completed a minimum of 2 assessments (n = 17, 7.1%); P = .04 for difference
between 6 months and baseline; P = .003 for difference between 12 months
and baseline.  P values were calculated by using Wilcoxon matched-pairs
signed rank test. Error bars indicate standard deviation.

 

Diabetes distress

Most patients who participated in the overall health coaching pro-
gram (91.6%) had low levels of diabetes distress at baseline (DDS
score <3). Patients with diabetes complications had distress levels
similar to those without complications (DDS score, 1.9 [SD, 0.8]
vs 1.9 [SD, 0.9]). Use of insulin was not associated with higher
levels of distress (DDS score, 2.0 [SD, 0.9] vs 1.8 [SD, 0.8]; P =
.13). Among patients who had moderate to high diabetes distress
at baseline (DDS score >3) and who completed a minimum of 2
assessments (n = 17), we found a small yet significant decrease in
diabetes distress at 6 months for 15 patients (DDS score, 3.2 [SD,
0.7] vs 3.8 [SD, 0.6]; P = .04) (Figure 2B) and 12 months for 10
patients (3.0 [SD, 0.4] vs 3.8 [SD, 0.6]; P = .003) (Figure 2B)
compared with baseline. Similar levels of diabetes distress were
found at each time point irrespective of health coaching method
(face-to-face or telephone only).

Glycemic control and body mass index

The average HbA1c  at baseline was 7.0% (SD, 1.1%), and 194
(81.5%)  patients  were  considered  to  be  at  target  HbA1c  level
(<7%). For patients above target, that is, those with poor glycemic
control at baseline (HbA1c >7%; n = 44), we observed a signific-
ant improvement at 12 months (8.5% [SD, 1.0%] vs 7.9% [SD,
1.0%]; P = .03). The proportion of patients with poor glycemic
control at baseline (HbA1c >7%; n = 44) who achieved their target
HbA1c level at 12 months was 20.05%. We found no significant
difference in the improvement in HbA1c  for  patients  based on
health coaching method (Table).
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We found no  difference  in  BMI at  12  months  compared  with
baseline in either the face-to-face or telephone-only health coach-
ing  group.  Similarly,  for  patients  with  significant  obesity  at
baseline (BMI ≥35; n = 29) we found no change in BMI at 12
months. Finally, health coaching method did not affect the change
in BMI over time (Table).

Discussion
The results of the present analysis identify patients who demon-
strated the most benefit in diabetes distress and glycemic control
after participation in a 12-month diabetes health coaching CDMP.
Patients with a high level of diabetes distress, poor self-reported
health status, and a low level of diabetes knowledge at baseline
had the most improvement in these measures at  both 6 and 12
months post CDMP initiation. The face-to-face health coaching
session in the context of a CDMP resulted in significantly im-
proved general knowledge of diabetes, whereas telephone health
coaching only did not. Furthermore, patients with HbA1c levels
above target at baseline demonstrated a significant improvement in
glycemic control.

Identification of patients who are likely to receive the most bene-
fit from participating in a CDMP or health coaching is of clinical
significance, because programs can be tailored toward this patient
population, and screening can be initiated before their enrollment
so that outcomes can be maximized and costs to the health care
provider minimized. This identification will provide a direct bene-
fit for patients and will also ensure that health care services are
used efficiently. Moreover, additional measures could be put in
place to target the areas in which patients report they are most dis-
tressed or require support and education for diabetes. Therefore,
we focused our analysis on patients with low levels of self-repor-
ted health status, elevated diabetes distress, or HbA1c levels above
target at baseline. Health coaching is an innovative approach to
chronic disease management that allows patients to set their own
health goals, rather than the traditional approach of the provider
setting the goals for the patient. This approach allows patients to
feel more empowered and in control of their own health and may
contribute to the improvement in psychological stress associated
with diabetes, including perceived health-status and diabetes dis-
tress.

Our results are similar to those of Beverley et al, who found that
older patients (aged 60–75 y) demonstrated positive changes in
quality of life and diabetes distress after diabetes education in be-
havioral interventions (22). In addition, a recent study showed that
health coaching for patients with type 2 diabetes resulted in im-
proved satisfaction with life and a reduction in symptoms of de-
pression (23). A meta-analysis determined that self-management

and education interventions for diabetes were most effective in pa-
tients  with  depression  symptoms  or  high  levels  of  stress  at
baseline (24), which is similar to our findings. In contrast to other
studies (7,25), we did not observe an improvement in glycemic
control for the whole cohort after participation in the CDMP. The
most likely explanation is that in our cohort, most participants
(81.5%) had achieved target HbA1c levels before commencing the
program and maintained this level of glycemic control over the
subsequent 12 months,  despite an anticipated decline in β-cell
function during follow-up. For patients with suboptimal glycemic
control at baseline, a significant improvement was observed after
health coaching, suggesting that this mode of diabetes education is
of  substantial  benefit  to  patients  with  inadequately  controlled
blood glucose levels.

Diabetes knowledge and attitudes toward diabetes can directly af-
fect self-management, which in turn influences quality of life (26).
Consistent  with this,  we found improvements in both diabetes
knowledge and diabetes distress, suggesting that greater under-
standing of diabetes may reduce the stress that accompanies it and
may make dealing with diabetes easier for patients. Furthermore,
patients provided positive feedback regarding the program and
stated that a health-coaching approach to patient follow-up was
beneficial.

Our study population had high levels  of  diabetes  education at
entry into the health coaching program; therefore, only a small
proportion of patients had high levels of diabetes distress or poor
glycemic control at baseline. As a result, the improvement that oc-
curred  was  observed  in  a  subset  of  the  entire  cohort  of  parti-
cipants. However, the change in distress observed for this group
was significant, at both 6 and 12 months after beginning health
coaching, suggesting that a sustained improvement took place.
Conversely, the change in self-reported health status over time
may be due to response bias, because patients completed the same
questionnaire at several time points throughout their participation
in the health coaching program. Furthermore,  because the fre-
quency of follow-up telephone calls as part of health coaching was
determined by patient preference, more regular contact with the
health coach possibly resulted in improved outcomes. However we
were unable to assess this in the present study.

The strengths of this study are the large number of participants and
the longitudinal data capture as part of the health coaching pro-
gram’s patient assessments. Our study had several limitations. A
high attrition rate in questionnaire completion may have led to bi-
as in the responses obtained. Furthermore, there was no control
group in which diabetes health coaching did not take place, and
the study was not randomized to health coaching compared with
standard diabetes education. Nonetheless, each participant acted as
his or her own control as the change in his or her questionnaire
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results, BMI, and glycemic control was measured over time and
compared with baseline. There is also a potential limitation in the
sampling method used, and the study participants may not be rep-
resentative of the larger population of patients living with chronic
conditions. However, we consecutively recruited agreeable pa-
tients into the health coaching program after their enrollment in
the CDMP, and patient characteristics were representative of those
in other cohorts of patients with diabetes in Australia (27,28).

In summary, patients with high levels of diabetes distress or poor
glycemic control at entry into health coaching were the ones who
benefitted most from taking part in the program. On the basis of
our results, we propose that such patients be routinely offered ad-
ditional health coaching or more specialized chronic disease man-
agement, rather than providing all patient populations with inter-
ventions that  may not  be relevant  or  efficacious.  Personalized
medicine is increasingly being recognized as an effective way of
delivering health care, and identification of patients with diabetes
most responsive to particular education strategies will contribute
toward the optimization of health care resources.
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Table

Table. Characteristics of Patients Participating in Health Coaching, Diabetes Chronic Disease Management Program, Royal North Shore Hospital, Sydney, Australia,
2013

Characteristica,b
Face-to-Face Health Coachingc

(n = 178)
Telephone-Only Health Coachingd

(n = 60) All Patients (n = 238)

Age, mean (SD), y 69.0 (9.6) 66.6 (10.1) 68.4 (9.8)

Female 119 (66.9) 38 (63.3) 157 (66.0)

Type 1 diabetes 6 (3.4) 1 (1.7) 7 (2.9)

Type 2 diabetes 172 (96.6) 59 (98.3) 231 (97.1)

Duration of diabetes, mean (SD), y 12.4 (6.9) 13.5 (7.1) 12.7 (6.9)

Takes insulin 40 (22.6) 28 (46.7) 68 (28.6)

Takes oral antihyperglycemic medication 149 (83.7) 50 (83.3) 199 (83.6)

HbA
1c

 at baseline, % (SD) 6.9 (1.0) 7.3 (1.2) 7.0 (1.1)

HbA
1c

 at 12 months, % (SD) 6.9 (1.0) 7.0 (1.1) 6.9 (1.0)

BMI at baseline, kg/m2 (SD) 29.3 (5.7) 31.1 (5.5) 29.8 (5.4)

BMI at 12 months, kg/m2 (SD) 29.2 (5.1) 30.1 (5.6) 29.5 (5.3)

Comorbiditiese

Hypertension 123 (69.1) 42 (70.0) 165 (69.3)

Dyslipidemia 163 (91.0) 54 (90.0) 217 (91.2)

Diabetes complications

Retinopathy 20 (11.2) 10 (16.7) 30 (12.6)

Chronic kidney disease 57 (32.0) 20 (33.3) 77 (32.4)

Peripheral neuropathy 39 (21.9) 11 (18.3) 50 (21.0)

Abbreviation: BMI, body mass index; HbA
1c

, glycated hemoglobin A
1c

; SD, standard deviation.
a Data are number (percentage) unless otherwise indicated.
b Data obtained from patient medical records.
c Patients who received one in-person coaching session.
d Patients who received coaching by telephone.
e Data recorded at baseline from patient medical records.
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