
THE World Health Organisation (WHO)
reports that globally, at least 400 million
adults were obese in 2005 (WHO,

2006). Based on these numbers, it is pro-
jected that by 2012, obesity levels will rise to
700 million adults worldwide. While obesity
was once believed to be a problem in high-
income countries, rates are climbing sub-
stantially in low- and middle-income
countries (WHO, 2006). The recent
2007–2009 Canadian Health Measures
Survey (Shields et al., 2010) reported that
over the past 25 to 30 years, Canadian adults
have become heavier for their heights (Tjep-

kema, 2006). As a result, 19 per cent of males
and 21 per cent of females aged 20 to 39
years were considered obese in 2009 and the
percentage increased to one-third for ages
60 to 69. From 1981 to 2007–2009, the num-
ber of obese females aged 40- to 59-years-old
doubled. Based on current waist circumfer-
ence (WC) measurements, 31 per cent of
females and 21 per cent of males aged 20- to
39-years-old are at high risk for health prob-
lems and for ages 60 to 69 years, those per-
centages rose to 65 per cent and 52 per cent,
respectively. Body mass index (BMI) has
been deemed limited in assessing general
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Objectives: The purpose of this study was to explore Motivational Interviewing (MI) applied through 
Co-Active Life Coaching (CALC) skills on obese adults’ (ages 35 to 55) weight, waist circumference, self-
esteem, functional health status, quality of life, self-efficacy, physical activity, and nutrition. 
Design: A single-subject multiple-baseline method research design was utilised.
Method: One volunteer Certified Professional Co-Active (CPCC) coach provided 18 35-minute weekly
coaching sessions with eight women residing in London, Ontario whose BMI was ≥30. Measures included
weight, waist circumference, the Rosenberg Self-Esteem Scale, Short-Form 36 (SF-36) Health Survey, the
World Health Organization Quality of Life Questionnaire, self-efficacy questionnaires, The International
Physical Activity Questionnaire, and two three-day dietary intakes. Participants returned six months after
their final coaching session for a follow-up weigh-in and waist circumference measurement. Visual
inspection was used to analyse weight and waist circumference to determine whether changes were observed.
Statistical interpretations were used to analyse the remaining measures to determine whether a clinically
significant change was made. 
Results: Visual inspection indicated a change in weight and waist circumference. Clinically significant
changes were observed in participants’ self-esteem, functional health status, quality of life, self-efficacy,
physical activity, and nutrition. At the six-month follow-up, three participants had gained weight
(although two participants were still below their baseline weight), one participant continued to lose weight
and four participants maintained the weight lost during the intervention phase.
Conclusions: MI using CALC skills is a behavioural intervention that is an effective tool in aiding
individuals to conquer their battle with weight.
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health because it does not take the overall
distribution of body fat into account. There-
fore, WC, which assesses abdominal fat 
(a predictor of increased risk of disease for
both sexes), is used in conjunction with BMI
to reflect overall health (Janssen, Heymsfield
& Ross, 2002; Janssen, Katzmarzyk & Ross,
2002, 2004). If these trends continue, in 25
years, half of all males and females in
Canada will be considered obese. These
alarming rates of obesity have considerable
physical, psychological, and economic conse-
quences for an avoidable non-communica-
ble disease (Shields et al.). 

Because on the drastic rise in obesity in a
relatively short period of time (i.e. shorter
than needed for genetic changes in a popu-
lation to be expressed), it is believed that
behavioural factors play a more pivotal role
rather than biological factors in shaping the
development and maintenance of obesity
(Stice, Presnell & Shaw, 2005). While it has
been reported widely that inactivity and food
consumption are at the root causes of
increased rates of obesity, these two
behavioural challenges may, in part, be
symptoms of other psychosocial challenges
(e.g. depression, low self-esteem). Although
this problem of underestimating the psy-
chosocial contribution to the obesity epi-
demic is gaining widespread attention within
academic journals and medical sources, new
clinical approaches for treating/reducing
obesity are lacking (Hardeman et al., 2000;
Slevin, 2004). One such treatment is Motiva-
tional Interviewing (MI). MI is a directive,
client-centred counselling style for eliciting
behaviour change by helping people explore
and resolve their ambivalence for change
(Miller & Rollnick, 2002). MI has been well
documented as an effective behaviour
change intervention in the health care field
since its inception in 1983, especially in the
areas of addiction with particular emphasis
on behaviours associated with alcohol use
(Brown & Miller, 1993; Miller, 1998; Miller,
Yahne & Tonigan, 2003). Recently, Dr Freed-
hoff and Dr Sharma (2010) recommended
MI as an essential behavioural intervention

needed as part of a comprehensive treat-
ment plan for individuals struggling with
obesity. A primary concern with using MI as
a behaviour change intervention has been
putting MI principles into action (Mesters,
2009). Previous research and experiences
indicate that the tenets and premises of MI
are contained entirely within, and brought
to fruition via the skills of Co-Active Life
Coaching (CALC; Whitworth, Kimsey-House
& Sandahl 1998, 2007; Gorczynski, Morrow
& Irwin, 2008; Irwin & Morrow, 2005; Newn-
ham-Kanas, Morrow & Irwin, 2010; Newn-
ham-Kanas, Irwin & Morrow, 2008;
Newnham-Kanas et al., 2009; van Zandvoort,
Irwin & Morrow, 2008; 2009). MI holds the
same principles as CALC and is an accepted
methodology that has been utilised in the
worlds of medicine and allied health care for
some time; CALC builds on these MI roots
by providing the tools to effectively put MI
principles into action. With MI’s potential in
aiding individuals struggling with obesity, the
recent recommendations by Freedhoff and
Sharma, and the application-based tools pro-
vided by CALC to properly implement MI
principles into action, MI using CALC skills
combine to represent a theoretically sound
and evidence-based strategy worth investigat-
ing as an intervention for obesity.

When using MI administered via CALC
tools as an intervention for obesity, our previ-
ous research has demonstrated a statistically
significant decrease in WC and increases in
self-esteem and functional health status.
Qualitatively, participants reported an
increase in daily physical activity and health-
ier dietary choices, feelings of optimism, and
greater self-acceptance (Newnham-Kanas et
al., 2008). Another study that used CALC as
an intervention for obesity found coaching,
and particular coaching skills, were associ-
ated with a trend towards a decrease in waist
circumference and clinically significant
increases in participants’ self-esteem and
their mental, physical, and overall health sta-
tuses (van Zandvoort et al., 2008). While
coaching has been defined historically as a
behaviour change tool for a non-clinical pop-
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ulation, a recent annotated bibliography of
72 critically appraised health-related coach-
ing studies, which demonstrated that life
coaching has been utilised effectively in ame-
liorating many health issues, including, but
not limited to diabetes, asthma, poor cardio-
vascular health, fitness, and depression
(Newnham-Kanas et al., 2009). It should be
noted that life coaches are not trained as
mental health professionals. In fact, Grant
and Zackon (2004) reported that only 40 per
cent of life coaches received 11 or more
hours of training in mental health issues in
the form of professional development work-
shops or programmes. In a recent survey of
Certified Professional Co-Active Coaches
(CPCC), over 60 per cent of respondents did
not have any formal training in recognising
mental health issues (Newnham-Kanas, Irwin
& Morrow, under review). Therefore, it is
crucial that life coaches recognise mental
health issues and refer on or work simultane-
ously with a mental health professional. Par-
ticipants of the current study were informed
that they must continue under a physician’s
or a trained mental health professional’s care
for any co-morbidities (e.g depression, dia-
betes, etc.).

CALC uses MI principles to create a
proactive alliance in which coach and client
work together as equals to meet the needs of
the client. The approach has been evaluated
as a theoretically-grounded behaviour
change method (Irwin & Morrow, 2005) that
includes constructs from Social Cognitive
Theory (Bandura, 1977), the Theory of Rea-
soned Action (Fishbein & Ajzen, 1975), and
the Theory of Planned Behaviour (Ajzen,
1988). CALC also shares some of the ele-
ments from Egan’s Skilled Helper Model
(Egan, 1997), Self-Regulation Theory (Kan-
fer, 1970) and Self-Determination Theory
(Ryan & Deci, 2000). From a behavioural
perspective it stands to reason that the MI
using the CALC approach may work to pro-
duce desirable impacts on obesity because of
its impact on self-regulation, and self-regula-
tion in one domain (e.g. life stress) often
increases self-regulation in other, unrelated

domains (e.g. dietary intake and/or physical
activity). Our experience with short-term,
MI-obesity research studies suggests that obe-
sity includes modifiable conditions (physical
and psychological) that respond to an MI
treatment, and a longer-term study is now
required (Newnham-Kanas, Irwin & Morrow,
2008; van Zandvoort, Irwin & Morrow, 2008;
2009). For a full review of Co-Active life
coaching, please refer to Whitworth, Kimsey-
House and Sandahl (1998, 2007). The pur-
pose of this study was to assess the impact of
six-months of MI, administered via CALC
skills (hereafter referred to as the coaching
intervention), on the body composition, self-
esteem, self-efficacy, quality of life, physical
activity, dietary intake, and functional health
status of eight adults struggling with obesity
(aged 35 to 55; BMI values greater than 30).
A secondary purpose was to determine the
impact of MI using CALC six months after
the end of the intervention.

Study design and methods
This study utilised a multiple-baseline, single-
subject research design as explained by
Kazdin (1982). This quasi-experimental
design allows investigators to examine the
pattern and stability of two or more
behaviours within one participant or of a sim-
ilar behaviour across two or more partici-
pants before and during the intervention
phase (Kazdin). This design is particularly
useful when assessing change in behaviour in
a small number of participants because this
methodology allows for new interventions to
be observed on a small number of partici-
pants before it is tested on a larger sample
size (Hayes, 1981). Eight women participated
in this study, which allowed for an attrition
rate of two participants, which was a feasible
number for the study’s single volunteer Cer-
tified Professional Co-Active Coach (CPCC).
The larger the number of baselines, the
clearer the demonstration that the interven-
tion was responsible for the reported change
and smaller the probability that changes
between the baseline and intervention phase
could be due to chance (Backman & Harris,
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1999; Hayes, 1992; Kazdin, 1982). Typically,
two baselines are a minimum requirement
and for the present study, a minimum of four
baselines was conducted to reduce the
chance of coincidental extraneous events. 

Recruitment
A sample of eight women was recruited via a
local London Ontario newspaper. Partici-
pants were eligible to participate in the study
if they were between the ages of 35 to 55, had
a BMI equal to or greater than 30, spoke and
read English fluently and continued under a
physician’s care for any co-morbidities (e.g.
diabetes). Thirty-five people contacted the
researcher and the first eight who met the
study’s eligibility requirements became the
study participants. Ethical approval was
received from The University of Western
Ontario’s Office of Research Ethics.

Participants
All eight participants were White women
between the ages of 35 to 55. All participants
had a starting BMI greater than or equal to
30. Participants one, two, three, five, seven,
and eight had co-morbidities that presented
after the study began and were under the
supervision of a medical professional. The
co-morbidities included depression, steroid
medication, cancer, asthma, and injuries
from a car accident. The specific co-morbid-
ity is not attached to the corresponding par-
ticipant to ensure confidentiality. A number
of participants also experienced and
received physician support for their symp-
toms related to menopause during the study.

Procedure
During the initial, face-to-face meeting
between the lead researcher (CNK) and each
participant, the nature of the study and the
coaching intervention were explained and
each participant received a letter of informa-
tion for review. Once they agreed to partici-
pate (all eight agreed to participate),
participants completed a consent form, and
their height, weight, and waist circumference
(the measuring tape was placed along their

belly button to ensure a reliable reading and
the same digital scale was used throughout the
entire study) were measured and they pro-
vided a $10 fee for each coaching session
($180 total). This fee helps to create a sense of
personal buy-in from the client, which trans-
lates into participants showing up for their
appointments on time and doing the work
they commit to during their session. Unbe-
known to participants, the money would be
returned at the end of the intervention. Par-
ticipants were then asked to complete a series
of previously validated tools/ questionnaires.
Specifically: the SF-36 short form Functional
Health Status Questionnaire (Ware, 1997); the
Rosenberg Self-Esteem Scale (Rosenberg,
1989); a self-efficacy questionnaire; the Inter-
national Physical Activity questionnaire
(IPAQ); a three-day food record (Chronic Dis-
ease and Injury Prevention Team, 2009), and
The World Health Organization Quality of
Life Scale (WHOQOL-BREF; World Health
Organization, 1997). Once the questionnaires
were complete, a short 10-minute semi-struc-
tured interview was conducted assessing quali-
tatively participants’ experiences associated
with being obese and the effect of these expe-
riences on their lives. The qualitative compo-
nents of the study are presented in detail
elsewhere (Newnham-Kanas, Irwin & Morrow,
under review). To account for the repeated
testing threat to internal validity (i.e. partici-
pants remembering correct answers or being
conditioned to know the assessments; Cook &
Campbell, 1979), baseline assessments (after
the initial meeting) and assessments during
the intervention consisted of having partici-
pants’ weight and waist circumference meas-
ured only. 

Participants one, two, and three had their
first coaching session after four baseline
assessments, while participants four, five, and
six had their first coaching session after five
baseline assessments, and participants seven
and eight had their first coaching session
after six baseline assessments. Baseline
assessments were scheduled one week apart
while assessments during the intervention
were spaced at one-month intervals. To
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determine whether the intervention might
be associated with any changes, participants
were asked not to alter their behaviour dur-
ing the pre-intervention phase in order to
capture an accurate portrayal of the stability
of their weight and waist circumference. 

One CPCC known to the researchers
donated her time for the study. The coach
received her training and certification
through The Coaches Training Institute.
The CPCC was not involved in the initial
meeting with participants and was not privy
to any of the information collected during
assessments. The only contact that the CPCC
and the researchers had about the study was
to confirm that participants attended their
sessions. After the baseline phases, each par-
ticipant met with the CPCC at the host Uni-
versity, for her first and only hour-long
face-to-face meeting. The lead researcher
(CNK) then scheduled the remaining 
35-minute telephone sessions. Each partici-
pant received one coaching session per
week, after the first session, for 17 weeks.
Missed appointments were rescheduled. All
participants received all 18 sessions (no attri-
tion occurred throughout the study) over six
months. For each of these telephone ses-
sions, it was each participant’s responsibility
to phone the CPCC at the designated
appointment time (the CPCC telephoned
one participant as a result of a telephone
plan arrangement). At the beginning of
each telephone coaching session, each par-
ticipant was free to focus on any issue she
wished, whether or not the issue seemed
directly related to weight management; pre-
vious studies using CALC have demonstrated
that obesity issues are connected to a wide
variety of apparently unrelated issues extant
in each client’s life (Newnham-Kanas, Irwin
& Morrow, 2008; van Zandvoort, Irwin &
Morrow, 2008, 2009). The majority of ques-
tions and coaching content with a CPCC are
unscripted open-ended questions, a primary
characteristic of the CALC model (see Whit-
worth et al., 1998, 2007 and van Zandvoort et
al., 2008, for additional information about
the content of coaching sessions).

At the conclusion of the intervention
(i.e. at six-months post initial coaching ses-
sion), participants returned to the host Uni-
versity where they completed the same body
composition, nutrition, quality-of-life, self-
esteem, self-efficacy, physical activity
measures, and their cheques were returned.
Participants returned one year post initial
coaching session for a final weigh-in and
waist circumference measurement. 

Date analysis and interpretation
BMI and WC for each participant during the
baseline and intervention phase were
graphed and analysed using visual inspec-
tion (as described by Kazdin, 1982) to deter-
mine the reliability or consistency of the
intervention effects. Results from the
measures assessing physical activity, self-
esteem, self-efficacy, functional health status,
quality of life, and nutrition were examined
to determine whether a clinically significant
difference was attained using effect size.
Effect size is a measure of the strength of the
relationship between two variables. Cohen’s
d is defined as the difference between two
means divided by a standard deviation for
the data (Cohen, 1988). 

Values used to determine the effect size
for the nutrition data were calculated by
inputting the food intake records into a food
processor computer program (Food Proces-
sor SQL 10.5, ESHA Research Inc., Salem,
OR) and an average of the three days were
calculated. In addition, the number of veg-
etable and fruit (V&F) servings according to
Eating Well with Canada’s Food Guide
(EWCFG, 2007) was calculated manually
(Health Canada). 

Results
Visual inspection
Weight. BMI is an appropriate measure when
assessing a change across participants
because it provides a standard against which
to compare (Centres for Disease Control
and Prevention, 2011). However, when com-
paring within a participant, height is already
a constant leaving weight as the only inde-
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Figure 1: Graphed data of weight for participants one, two, three, four, five, six, seven,
and eight. The vertical lines indicate the period prior to the intervention’s

implementation (baseline phase) and when it was implemented (intervention phase).



pendent variable. As a result, weight was
reported in order to highlight the consider-
able changes these participants experienced.

Participant one’s weight decreased from a
baseline score of 214.2 lbs to 195.8 lbs at the
end of the intervention phase. The level
decreased 18.4 lbs from the end of baseline to
the end of the intervention phase. Weight
decreased consistently throughout the study
period. However, participant one increased
her weight by 14.4 lbs from the end of the
intervention to the six-month follow-up. After
using visual inspection, there appeared to be
a decrease in participant one’s weight across
the intervention phase with an increase at the
six-month follow-up, although still 5.4 lbs
below her baseline weight. Weight data for
participants one, two, three, four, five, six,
seven, and eight are presented in Figure 1.

Participant two’s weight decreased from a
baseline score of 199.2 lbs to 196.0 lbs at the
end of the intervention phase. The level
decreased 3.2 lbs from the end of baseline to
the end of the intervention phase. Weight
decreased consistently throughout the study
period. However, participant two increased
her weight by 11 lbs from the end of the
intervention to the six-month follow-up.
Weight decreased slightly at the beginning of
the intervention phase and then proceeded
to increase half-way through the interven-
tion. After using visual inspection, there
appeared to be a very slight decrease in par-
ticipant two’s weight by the end of the inter-
vention with a 6 lbs increase from baseline to
the six-month follow-up. 

Participant three’s weight decreased
from a baseline score of 190.6 lbs to 186.0 lbs
at the end of the intervention phase. The
level decreased 4.6 lbs from the end of base-
line to the end of the intervention phase.
Participant three gained 5 lbs from the end
of the intervention phase to the six-month
follow-up, although only 0.6 lbs above her
baseline weight. Weight decreased slightly
throughout the study period. After using
visual inspection, there appeared to be a
small decrease in participant three’s weight
across the intervention phase. 

Participant four’s weight decreased from
a baseline score of 172.2 lbs to 143.0 lbs at
the end of the intervention phase. The level
decreased 29.2 lbs from the end of baseline
to the end of the intervention phase. Partici-
pant four lost an additional 2 lbs from the
end of the intervention phase to the six-
month follow-up. Participant four lost a total
of 30 lbs from her baseline weight to the six-
month follow-up. After using visual inspec-
tion, there appeared to be a steady and steep
decrease in participant four’s weight
throughout the intervention phase while
continuing to maintain her weight from the
end of the intervention to the six-month
follow-up.

Participant five’s weight decreased from a
baseline score of 211.0 lbs to 194.8 lbs at the
end of the intervention phase. The level
decreased 16.2 lbs from the end of baseline
to the end of the intervention phase. Partici-
pant five lost an additional 0.6 lbs from the
end of the intervention phase to the six-
month follow-up. Participant five lost a total
of 19.2 lbs from her baseline weight to the
six-month follow-up. After using visual
inspection, there appeared to be a decrease
in participant five’s weight across the base-
line and intervention phases with continued
maintenance of her weight from the end of
the intervention to the six-month follow-up. 

Participant six’s weight decreased from a
baseline score of 291.4 lbs to 254.0 lbs at the
end of the intervention phase. The level
decreased 37.4 lbs from the end of baseline
to the end of the intervention phase. Partici-
pant six lost an additional 1 lbs from the end
of the intervention phase to the six-month
follow-up. Weight decreased consistently
throughout the intervention phase. Partici-
pant six lost a total of 40 lbs from her base-
line weight to the six-month follow-up. After
using visual inspection, there appeared to be
a steady decrease in participant six’s weight
throughout the intervention phase with a
continued maintenance of the weight lost
from the end of the intervention phase to
the six-month follow-up. 
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Participant seven’s weight decreased
from a baseline score of 254.0 lbs to 235.2 lbs
at the end of the intervention phase. The
level decreased 18.8 lbs from the end of base-
line to the end of the intervention phase.
Participant seven gained an additional 6.4
lbs from the end of the intervention phase to
the six-month follow-up. After using visual
inspection, there appeared to be a steady
decrease in participant seven’s weight
throughout the intervention phase with an
increase in weight from the end of the inter-
vention to the six-month follow-up, although
still 12 lbs below her baseline weight. 

Participant eight’s weight decreased from
a baseline score of 172.8 lbs to a score of
163.0 lbs at the end of the intervention
phase. The level decreased 9.8 lbs from the
end of baseline to the end of the interven-
tion phase. Participant eight lost an addi-
tional 8.2 lbs from the end of the
intervention phase to the six-month follow-
up. Participant eight lost a total of 22.2 lbs
from her baseline weight to the six-month
follow-up. After using visual inspection,
there appeared to be a steady decrease in
participant eight’s weight throughout the
intervention phase with a continued
decrease in weight from the end of the inter-
vention to the six-month follow-up. 

To summarise, weight decreased for all
participants from baseline to the end of the
intervention with a more pronounced
decrease in participant’s one, four, five, six,
seven, and eight. Three participants gained
part of their weight back that was lost during
the six-month follow-up and five participants
maintained and continued to lose additional
weight at the six-month follow-up. 

Waist Circumference (WC). Participant one’s
WC decreased from a baseline score of 43.7in
to a score of 42.0in at the end of the inter-
vention phase. The level decreased 1.7in
from the end of baseline to the end of the
intervention phase. Participant one main-
tained her WC from the end of the interven-
tion phase to the six-month follow-up. After
using visual inspection, there appeared to be

a decrease in participant one’s WC through-
out the intervention phase while maintaining
her WC from the end of the intervention to
the six-month follow-up. Waist circumference
data for participants one, two, three, four,
five, six, seven, and eight are presented in
Figure 2.

Participant two’s WC did not change from
a baseline score of 39.0in to 39.0in at the end
of the intervention phase. Participant two
maintained her WC from the end of the inter-
vention phase to the six-month follow-up.
After applying visual inspection, there
appeared to be a slight decrease in participant
two’s WC throughout the early intervention
phase with an increase near the end of the
intervention and no change from the end of
the intervention to the six-month follow-up. 

Participant three’s WC decreased from a
baseline score of 42.7in to 42.0in at the end
of the intervention phase. The level
decreased 0.7in from the end of baseline to
the end of the intervention phase. Partici-
pant three maintained her WC from the end
of the intervention phase to the six-month
follow-up. After applying visual inspection,
there appeared to be a decrease in WC from
baseline to the beginning of the intervention
phase with WC remaining constant through-
out the majority of the intervention phase
and no change was detected from the end of
the intervention to the six-month follow-up. 

Participant four’s WC decreased from a
baseline score of 41.5in to 37in at the end of
the intervention phase. The level decreased
4.5in from the end of baseline to the end of
the intervention phase. Participant four
decreased her WC by 0.5in from the end of
the intervention phase to the six-month
follow-up. After applying visual inspection,
there appeared to be a decrease in partici-
pant four’s WC throughout the intervention
phase with a slight decrease from the end of
the intervention to the six-month follow-up. 

Participant five’s WC decreased from a
baseline score of 49.5in to 45in at the end of
the intervention phase. The level decreased
4.5in from the end of baseline to the end of
the intervention phase. Participant five
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Figure 2: Graphed data of waist circumference for participants one, two, three, four, five,
six, seven, and eight. The vertical lines indicate the period prior to the intervention’s
implementation (baseline phase) and when it was implemented (intervention phase).



maintained her WC from the end of the
intervention phase to the six-month follow-
up. After applying visual inspection, there
appeared to be a sharp decrease in partici-
pant five’s WC throughout the intervention
phase and no change was detected from the
end of the intervention phase to the six-
month follow-up. 

Participant six’s WC decreased from a
baseline score of 55in to 50in at the end of
the intervention phase. The level decreased
5.0in from the end of baseline to the end of
the intervention phase. Participant six main-
tained her WC from the end of the interven-
tion phase to the six-month follow-up. After
applying visual inspection, there appeared to
be a sharp decrease in participant six’s WC
throughout the intervention phase with no
change from the end of the intervention to
the six-month follow-up. It should be noted
that participant six could not make time to
come in for her final assessment. Her weight
and waist circumference were self-reported. 

Participant seven’s WC decreased from a
baseline score of 54in to a score of 51in at the
end of the intervention phase. The level
decreased 3.0in from the end of baseline to
the end of the intervention phase. Participant
seven increased her WC from the end of the
intervention to the six-month follow-up by
1.0in. After applying visual inspection, there
appeared to be steady decrease in participant
seven’s WC throughout the intervention
phase and a small increase from the end of
the intervention to the six-month follow-up. 

Participant eight’s WC decreased from a
baseline score of 38.0in to 37.0in at the end
of the intervention phase. The level
decreased 1.0in from the end of baseline to
the end of the intervention phase. Partici-
pant eight continued to decrease her WC by
2.0in from the end of the intervention phase
to the six-month follow-up. After applying
visual inspection, there appeared to be a
decrease in participant eight’s WC when the
intervention was applied and remained con-
stant throughout the intervention phase
with a continued decrease from the end of
the intervention to the six-month follow-up. 

To summarise, WC decreased for partici-
pants one, four, five, six, seven, and eight
and remained stable for participants two and
three. This demonstrates a trend towards a
decrease in WC. 

Clinical significance
Pre-post changes in self-esteem, functional
health status, quality of life, self-efficacy,
physical activity, and nutrition were evalu-
ated for clinical significance by assessing sta-
tistical change through an examination of
effect size using Cohen’s d (Cohen, 1988). 

Self-esteem. Participants’ scores on the
Rosenberg Self-Esteem Scale revealed a large
effect (i.e. increase) in self-esteem (Cohen’s
d=1.85). Collectively, the effect size indicates
a clinically significant improvement in par-
ticipants’ self-esteem after completing the
coaching intervention.

Functional health status. Participants’ scores
on the overall health dimension of the SF-36
revealed a considerable increase (i.e. large
effect) in overall health status (Cohen’s
d=1.34). Participants’ scores on the physical
health dimension of the SF-36 revealed an
increase (i.e. large effect) in overall physical
health status (Cohen’s d=0.95). Participants’
scores on the mental health dimension of
the SF-36 revealed a considerable increase
(i.e. large effect) in overall mental health sta-
tus (Cohen’s d=1.89). Collectively, the effect
sizes for physical, mental, and overall health
indicate a clinically significant improvement
in participants’ health status after comple-
tion of the coaching intervention.

Quality of Life (QOL). Participants’ scores
on the overall QOL on the WHOQOL-Bref
revealed a moderate to large effect in overall
QOL status (Cohen’s d=0.72). Participants’
scores on the overall health dimension
revealed a considerable increase (i.e. large
effect) in overall health status (Cohen’s
d=1.21). Participants’ scores on the physical
dimension revealed a considerable increase
(i.e. large effect) in overall physical health
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status (Cohen’s d=1.44). Participants’ scores
on the psychological dimension revealed a
considerable increase in overall psychologi-
cal health status (Cohen’s d=2.36). Partici-
pants’ scores on the overall social dimension
revealed a moderate increase in overall
social status (Cohen’s d=0.49). Participants’
scores on the environmental dimension
revealed a small to moderate effect in overall
environmental status (Cohen’s d=0.38). Col-
lectively, the effect sizes for QOL dimensions
indicate a clinically significant improvement
in participants’ overall QOL after finishing
the coaching intervention. 

Self-efficacy. Participants’ scores on the self-
efficacy barriers to nutrition questionnaire
revealed an increase (i.e. large effect) in par-
ticipants’ ability to manage barriers to
healthy nutrition (Cohen’s d=0.77). Partici-
pants’ scores on the barriers to physical activ-
ity questionnaire revealed a considerable
increase in participants’ ability to handle
barriers to physical activity (Cohen’s d=1.22).
Participants’ scores on the achieving tasks in
physical activity questionnaire revealed a
moderate increase (i.e. medium effect) in
participants’ ability to achieve tasks in
physical activity (Cohen’s d=0.51). Collec-
tively, the effect sizes for self-efficacy indicate
a clinically significant improvement in par-
ticipants’ overall self-efficacy after complet-
ing the coaching intervention.

Physical activity. Participants’ scores on the
IPAQ revealed a moderate increase (i.e.
medium effect) in participants’ level of
physical activity (Cohen’s d=0.6). The effect
size for physical activity does not indicate a
clinically significant improvement in partici-
pants’ overall physical activity level after
completing the coaching intervention. 

Nutrition. Participants’ food records
revealed a large increase (i.e. large effect) in
vegetables and fruits (Cohen’s d=1.06) and
protein (Cohen’s d=1.30) and a large
decrease in sodium (Cohen’s d=–1.53), total
calories (Cohen’s d=–1.50), and saturated fat

(Cohen’s d=–1.08). There was a moderate
decrease (i.e. medium effect) in fibre
(Cohen’s d=–0.51) and total fat (Cohen’s
d=–0.52) and a small to moderate decrease
(i.e. small to medium effect) in cholesterol
(Cohen’s d=–0.39). The decrease in carbohy-
drates was too small to even classify as a small
effect (Cohen’s d=–0.04).

Discussion
The main purpose of this study was to deter-
mine the effectiveness of MI using CALC skills
as an intervention for decreasing obesity. The
secondary purpose was to examine the effect
of MI on participants’ self-esteem, functional
health status, quality of life, self-efficacy,
physical activity, and nutrition behaviours. 

Weight decreased for all participants
directly following the six-months of coach-
ing. At the six-month follow-up, participants
four, five, six, and eight continued to
decrease or maintain their weight. Partici-
pants one, two, three, and seven gained
weight at the six-month follow-up but partic-
ipants one and seven were still below their
baseline weight. It should be noted that of
the three participants who regained weight,
one participant reported an increase in
asthma symptoms that reduced her ability to
exercise consistently and two participants
reported an injury from a car accident as fac-
tors that influenced their weight. Based on
Shaw et al.’s (2007) literature review exam-
ining psychological interventions for treat-
ing obesity and Douketis et al.’s (2005)
systematic review that examined methods
used for weight loss, these results are not sur-
prising. Both sets of researchers report that
longer behavioural interventions result in
significantly greater weight loss than shorter
behavioural treatments. However, these
results are surprising to the researchers of
the current study due to the participants’
reported co-morbidities. One participant
was using Prednisone, a steroidal drug used
to treat her asthma. Prednisone’s side effects
include weight gain, fatigue or weakness,
joint pain, and severe swelling (Senecal,
1998). In a study conducted by Everdingen
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et al. (2002) that assessed the impact of Pred-
nisone on patients with early active rheuma-
toid arthritis, the treatment group who
received Prednisone had a significant
increase (p=0.001) in weight gain with no
change in weight in the placebo group. One
participant was dealing with depression.
According to the Canadian Mental Health
Association (2010), depressed individuals
have a tendency to eat more, experience a
loss of energy, and often feel tired. Three
participants were going through menopause
and presented symptoms that might have
influenced weight inclusive of, aching joints,
chronic fatigue, sweet, caffeine, junk food,
and carbohydrate cravings, depression and
anxiety, dizziness, weight gain, and sleep
problems (Greendale & Judd, 1993). One
participant received radiation therapy for
detected cancerous cells. Radiation side
effects include anxiety and depression,
changes in appetite, fatigue, and sleep dis-
turbances (Canadian Cancer Society, 2010).
Moreover, this same participant quit smok-
ing during the intervention, which can result
in an increased appetite, problems sleeping,
and slight social withdrawal (American Can-
cer Society, 2010). Given these co-morbidi-
ties it was not expected that participants
would decrease their weight. However, par-
ticipants one, four, five, six, seven and eight
lost as little as 9.8 pounds and as much as
37.4 pounds. In a similar study conducted by
Newnham-Kanas et al. (2008), it was sug-
gested that coaching continue for a longer
period of time which may garner greater
weight loss. Directly following the final
coaching session, three participants were no
longer obese and two participants moved
from Class II obesity to Class I and Class III
obesity to Class II. At the end of the six-
month follow-up, two participants were no
longer obese and one participant moved
from Class III to Class II. The current study’s
results highlight the effectiveness of MI
using CALC skills’ for six-months as a viable
intervention for losing weight even when co-
morbidities and psychological distress con-
tributing to and/or resulting from obesity

are present that may impact the amount of
weight lost.

Waist circumference decreased for par-
ticipants one, three, five, six, seven, and
eight directly following the intervention.
There was no change in waist circumference
for participant two. Waist circumference
continued to decrease for participants one
and eight at the six-month follow-up. Partici-
pants three, five, and six maintained their
WC from the end of the intervention, and
participant seven increased her WC but it
was lower than her baseline measurement.
Waist circumference might have resulted
from an increase in physical activity and
healthier eating habits as reported in the
exit interview. These results are particularly
important given that WC is perceived as a
more accurate representation of excess body
fat which, in turn, is a good predictor of all-
cause mortality in middle-aged men and
women (Bigaard et al., 2005; Janssen, Katz-
marzyk & Ross, 2004).

Self-esteem increased for participants
with a large effect detected. This result is
analogous to results reported by a similar
study conducted by Newnham-Kanas et al.
(2008) and Van Zandvoort et al. (2008).
Gover (1991) explains that one way to build
self-esteem is to become aware and chal-
lenge the individual’s inner critic. In coach-
ing we refer to this inner critic as the
saboteur and identifying and confronting
the thoughts associated with the saboteur
were skills reportedly used by the coach dur-
ing participants’ coaching sessions. Self-con-
cept is integral to increased self-esteem and
is determined by the self-talk or internal
thoughts the individual has about him/her-
self. By challenging the negative self-talk and
thoughts, it is presumed that an individual
will be able to set more challenging goals
and suggest solutions to his/her problems
(Hall, 2007). In balance coaching, a specific
form of CALC, the coach works with clients
to envision new perspectives to help them
become aware of their current perspective
and how to create action plans to generate
new perspectives and new ways of looking at
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life events and challenges (Whitworth, Kim-
sey-House & Sandahl, 1998, 2007). As
reported by the coach of the current study
(Newnham-Kanas, Irwin & Morrow, under
review), balance coaching was one of the
styles of coaching used predominately with
participants. Increased self-esteem allows
individuals to feel worthwhile, capable of
helping themselves, and optimistic about the
future (Gover). All of these traits are neces-
sary for weight loss to be possible and may be
one reason participants in the current study
lost a considerable amount of weight and for
some, were able to maintain and even fur-
ther reduce that weight six-months later.

Functional health status (FHS) increased
for participants with a large effect detected
for the overall, physical, and mental dimen-
sions of health. These findings were also
reported in studies conducted by Newnham-
Kanas et al. (2008) and Van Zandvoort et al.
(2008). Stress has been reported as an
important risk factor for weight loss and
maintenance (Elfhag & Rossner, 2005).
Additionally, individuals who tend to regain
weight have a tendency to increase their eat-
ing habits to cope with the stress (Elfhag &
Rossner). All of the participants in the cur-
rent study struggled with their weight for
many years and might fit within that para-
digm. These increased FHS results after the
coaching sessions suggest that MI applied via
CALC aided participants in finding solutions
to manage their stress and in turn adopt
healthy behaviours that improved their sense
of well being. These results are particularly
surprising given the number of co-morbidi-
ties and resulting stress these participants
were dealing with prior to and during the
intervention.

Participants’ overall quality of life (QOL)
increased with a large effect detected for
overall, physical, and psychological QOL
dimensions. A moderate and small to mod-
erate effect was detected for social and envi-
ronmental dimensions. Research confirms
that increased weight decreases health-
related QOL, which would contribute to
explaining the mechanism by which partici-

pants QOL increased (Jia & Lubetkin, 2005;
Pinhas-Hamiel et al., 2005). These results are
particularly surprising because it has been
reported that as individuals increase in age,
their physical QOL scores decrease
(Zabelina et al., 2009). It is not surprising
that psychological dimensions increased as
self-esteem and learning to cope with life
stressors are key components of the psycho-
logical dimension, which increased at the
end of the coaching intervention (WHO-
QOL-BREF; World Health Organisation,
1997). Although social and environment
QOL increased moderately, participants
reported in their exit interview and focus
group (Newnham-Kanas et al., under review)
that they have been stepping outside of their
comfort zone by joining social clubs (e.g.
book clubs) and reuniting with old friends. 

Participants were viewed by the coach as
naturally, creative, resourceful, and whole – 
a cornerstone of the Co-Active model 
(Whitworth et al., 2007). In other words, the
coach viewed participants as having the capa-
bility to find their own solutions to problems
and strong enough to work through difficult
moments in order deepen their learning
and/or commit to some specific behavioural
action to ameliorate their health concern
(reflective of another Co-Active corner-
stone). Given the increase in nutrition barri-
ers, physical activity barriers, and physical
activity-related task self-efficacy (large and
medium effect sizes detected) perceived by
participants over the duration of the inter-
vention, it is evident that participants
increased their belief and ability to conquer
obstacles such as working through issues that
were impeding their ability to lose weight,
increasing their physical activity (as reported
in their post-interviews; Newnham-Kanas,
Irwin & Morrow, under review), and making
healthier nutritional changes. CALC tools
that support clients in engaging in healthful
actions and increasing self-acceptance are
some of the reasons MI using CALC skills is
believed to be an intervention that can have
a more permanent effect on weight loss.
These self-efficacy results are different from
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the study conducted by Newnham-Kanas et
al. (2008); our interpretation is that the dif-
ference in the present study is due to increas-
ing the number of coaching sessions and the
concomitant link to increased self-efficacy
scores.

Although a moderate effect size was
reported for physical activity, it should be
emphasised that even with the co-morbidi-
ties listed above, participants still found ways
to increase their physical activity. As well, six
of the eight participants shared in the exit
interview that they had to work through
‘emotional baggage’ before they could even
contemplate integrating physical activity into
their daily lives. Physical activity did increase
in this study compared to the results report
by Newnham-Kanas et al. (2008); this indi-
cates that increasing the number of coach-
ing sessions might aid in increasing
participants frequency of engaging in health-
ful behaviours.

Participants reported a large reduction in
energy intake of approximately 900 kcal per
day, which likely contributed significantly to
the observed weight loss. This large reduc-
tion in overall energy intake may be attrib-
uted to the increase (large effects) in protein
and vegetable and fruit (V&F) intake with a
simultaneous reduction in total fat intake –
all of which may have enhanced the satiety
value of participants’ diets. In particular, a
diet containing 25 per cent of total energy
intake (TEI) from protein, which is similar
to that observed in the present study, has
demonstrated a spontaneous reduction in
energy intake of about 400 kcal per day
(Skov et al., 1999). Furthermore, the large
increase in V&F intake in combination with
reductions in total fat, saturated fat, choles-
terol, and sodium may reduce participants’
risk of developing future chronic diseases,
such as Type 2 diabetes and cardiovascular
diseases (Institute of Medicine, 2005). With
respect to sodium alone, it is estimated that
an 1800 mg/d reduction in sodium intake,
which is approximately 50 per cent of what
our participants achieved, could reduce sys-
tolic and diastolic blood pressure by 5.06 and

2.7 mmHg respectively and may reduce the
overall prevalence of hypertension by 30 per
cent (Joffres et al., 2007). It is noteworthy
that fibre intake was moderately reduced
throughout the study. This is an undesirable
finding, as fibre intake is negatively associ-
ated with chronic disease development
(Institute of Medicine). In future studies,
some nutritional education may be war-
ranted to ensure that participants meet their
recommended intake of nutrients known to
contribute to health and chronic disease pre-
vention. 

There are several limitations to the cur-
rent study. Although recruitment methods
were used to attract a variety of individuals,
the final group of participants was homoge-
nous in sex and ethnicity. Because the study
had only one coach and due to the multiple-
baseline, single-subject design, a small sam-
ple size was necessary. As a result of these two
factors, these results are not representative
of individuals struggling with obesity aged 35
to 55. Another limitation was the lack of a
control group, which could have strength-
ened internal validity thereby increasing
confidence that the measured effects could
be attributed to the intervention. However, it
should be noted that the current study incor-
porated suggestions reported by Newnham-
Kanas et al. (2008) by standardising the
number of coaching sessions for each partic-
ipant (all participants completed 18 coach-
ing sessions) and the number of coaching
sessions increased from eight weeks to six
months, and follow-up continued to one-
year post-baseline.

Even though monthly weigh-in sessions
may be viewed as an intervention in and of
itself, this is unlikely for the current study.
Participants were not shown their weight
until the final weigh-in after all coaching ses-
sions were complete. As well, none of the
participants in the exit interview reported
that the weigh-ins had any effect (positive or
negative) on their final weight outcome.

Given the results of the current study, it is
apparent that increasing the number of
coaching sessions has a beneficial effect on
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weight loss. Based on suggestions from par-
ticipants, it is recommended that coaching
continue for at least one year due to the mul-
tiplicity of areas in participants’ lives that
obesity affects, and that affect obesity.
Although a significant amount of weight was
lost in only six months, it has been reported
that dietary/lifestyle therapy can require two
to four years to maintain weight loss
(Douketis et al., 2005). It is also recom-
mended that a larger, more representative
sample of participants, be used in conjunc-
tion with a control group to augment inter-
nal validity. Currently there are two other
studies (Newnham-Kanas et al., 2008; Van
Zandvoort et al., 2008) that have reported
MI using CALC skills as an effective inter-
vention for obesity. Thus, MI’s effectiveness
has been documented and thereby points
the way toward integrating formal physical
activity and nutritional programs in conjunc-
tion with MI to determine what impact these
added programmes would have on obesity. 

Despite these limitations and sugges-
tions, the following conclusions can be
drawn from the reported results:
1. MI applied via CALC was associated with

a trend towards a decrease in weight 
and WC.

2. MI applied via CALC was associated with
a trend towards maintaining or
continuing to decrease weight and WC
six months after the last coaching session.

3. MI applied via CALC was associated with
clinically significant increases in self-
esteem.

4. MI applied via CALC was associated with
clinically significant increases in
functional health status.

5. MI applied via CALC was associated with
clinically significant increases in quality
of life.

6. MI applied via CALC was associated with
clinically significant increases in self-
efficacy.

7. MI applied via CALC was associated with
a moderately detected increase in
physical activity.

As obesity levels continue to rise in Canada
and around the world, it is crucial that
research continue to test new strategies aimed
at helping individuals decrease their weight.
As research persists, a common theme of
incorporating behavioural treatments with
traditional physical activity and nutrition pro-
grammes are emphasised as vital in aiding
obese individuals in decreasing their weight
(Foster, Makris & Bailer, 2005; Kausman &
Bruere, 2006). Specifically, treatments that
empower individuals to find solutions to their
own problems, make healthier choices, and
learn to cope with life stressors are deemed
effective strategies in losing and maintaining
weight (Elfhag & Rossner, 2005; Kausman &
Bruere). MI using CALC skills is one such
intervention and it is an effective tool in aid-
ing individuals conquer their battle with
weight.
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