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Abstract

Objectives: Women have a higher prevalence of metabolic syndrome than their male counterparts, and interventions
should target women with or at risk for metabolic syndrome. The objective of this study was to compare two intervention
strategies on long-term outcomes following the completion of an exercise intervention.

Methods: Twenty-six women (M age=43.35 = 9.03) with at least one risk factor for metabolic syndrome were randomized
into either a motivational interviewing group (n=10) or self-regulation-based mobile messaging control group (n=16) as a
12-week follow-up to a 10-week, 30-session exercise intervention. Outcomes of interest were body fat percentage, bone
mineral density, waist circumference, systolic blood pressure, diastolic blood pressure, triglycerides, high-density cholesterol,
and fasting blood glucose.

Results: Mixed ANOVAs revealed a significant effect for group X time for body fat percentage F(I, 24)=8.30, p=0.01,
ns =0.26, bone mineral density F(I, 24)=6.68, p=0.02, n}=0.22, waist circumference F(I, 24)=10.35, p=0.01, n}=0.30,
triglycerides F(1, 24)=5.06, p=0.03, n; =0.17, and systolic blood pressure F(l, 24)=5.39, p=0.03, n, =0.18 all in favor of
the motivational interviewing group after 12weeks when compared to the self-regulation-based mobile messaging group.
No significant effect for group X time was noted for diastolic blood pressure p=0.36, n; =0.04, high-density cholesterol
p=0.08, n, =0.12, or fasting blood glucose p=0.85, n;, =0.01 when comparing the motivational interviewing and self-
regulation-based mobile messaging groups.

Conclusions: Motivational interviewing may be a more impactful solution to extend the effects of exercise intervention
studies compared to a self-regulation-based mobile messaging control group. Future interventions should focus on increasing
sample size, utilizing more objective measures of body composition, utilizing booster sessions, and increasing the length of
follow-up periods.
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triglycerides (TG), systolic blood pressure (SBP), diastolic
blood pressure (DBP), fasting blood glucose (FBG), and low
high-density lipoproteins (HDL).!* Metabolic syndrome is
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that metabolic syndrome is taking a toll on the world’s econ-
omy. It is estimated that the cost of the included risk factors
of metabolic syndrome is in the trillions of dollars on a
global scale.*

Among the US adults, the rate of metabolic syndrome
increased from 25.3% in 1988-1994 to 34.2% in 2007-2012
with women showing a higher prevalence of metabolic syn-
drome (34.9%) compared to men (33.4%).°> This same sur-
vey showed that the component with the most significant
increase over time has been WC (among men: from 23.6% in
1988-1994% to 42.6% in 2007-2012; among women: from
38.2% to 60.9%) signaling that central obesity is a major
issue among adult women. Interventions that target this
growing health condition with specific attention focused on
females are needed.

Recent meta-analysis/systematic reviews of exercise and
dietary interventions to address metabolic syndrome have
been conducted and have found lifestyle interventions to be
effective in treating metabolic syndrome by improving all
risk factors associated with metabolic syndrome.®® Both
exercise and dietary intake have been shown to improve met-
abolic syndrome independently and through combined
usage. While exercise and healthy dietary habits have con-
sistently been shown to improve various metabolic markers,
adherence to these behaviors is low. Most adults do not meet
physical activity (PA) recommendations,!® and women
engage in less PA than men.!! According to a national survey,
most women are also not meeting current dietary intake
guidelines, with women of all ages on average consuming
more saturated fat, sodium, added sugar, and fewer vegeta-
bles and fruits when compared to the guidelines.!> Methods
that increase adherence to these various health behaviors are
needed. An additional issue that seems mostly unaddressed
in the literature is more long-termed adherence to lifestyle
interventions. Most of the interventions included in recent
meta-analyses/systematic reviews are short-term in nature.®
In fact, one meta-analysis only found one intervention that
included a follow-up period longer than 1year in duration
and has called for more information on maintenance of life-
style interventions.” Another review among lifestyle inter-
ventions for metabolic syndrome found that the largest area
for improvement in the literature was longer-term mainte-
nance after a short-term program.!* One intervention within
this review found that multiple follow-up boosters were
effective in maintenance.'* Another review for lifestyle mod-
ification interventions for metabolic syndrome concluded
that patient motivation was the key factor in adherence to
behaviors that can treat metabolic syndrome and the authors
suggested that perhaps the best strategy moving forward
should include tailoring to the participant’s needs and
preferences. !

One method that can fulfill these gaps in the literature is
motivational interviewing (MI). MI is an empathetic and
person-centered communication skill set that includes elici-
tation of change talk, autonomy and self-efficacy support, a

compassionate and nonjudgmental approach, among oth-
ers.'® MI has demonstrated success in several areas related to
metabolic syndrome including type 2 diabetes manage-
ment,'” weight management for overweight children,'® over-
weight adults in primary care,'” and overweight women.?
Because of its person-centered, tailored approach, MI is
complex and requires evidence-based training to achieve a
beginner-level proficiency (90% MI adherent). In addition to
training, optimal methods in a study based on MI interven-
tion must include implementation of MI intervention fidelity
assessment to examine the consistency of MI in study
encounters to make claims for validity for the MI basis of the
intervention.

MI has been used to address both PA and dietary habits
and has demonstrated initial potential in long-term weight
maintenance as a follow-up to an obesity treatment pro-
gram.?! MI has also been utilized on a few occasions for PA,
nutrition, and/or weight loss among women with or at risk
for metabolic syndrome.?”?* To our knowledge, MI has yet
to be utilized as a follow-up to a structured exercise program
among women with or at risk for metabolic syndrome.
Therefore, the purpose of this study is to compare an MI
intervention to a self-regulation-based mobile messaging
intervention (SRM) as a follow-up to an exercise training
program for various outcomes (BF%, BMD, WC, TG, SBP,
DBP, FBG, and HDL). The SRM group was chosen as the
control group because self-regulation is a key mediator in
behavior change in women,?2” and an SRM group has been
utilized in a previous intervention for PA promotion with
success.”> Excessive weight is intertwined with metabolic
syndrome and is a massive problem in the United States, but
weight regain after weight loss also presents a problem.
Despite many lifestyle interventions being effective in clini-
cal weight loss, 409%—65% of participants do not maintain
clinical weight loss.?® This influenced our decision to create
this study comparing these two groups to detail the impact
on the maintenance of various outcomes related to anthropo-
metric status and metabolic markers after an exercise trial.

Methods
Nature of the study

The design of this intervention was a 12-week, randomized
controlled trial (RCT) that served as a follow-up to a separate
exercise intervention. The two groups were MI and SRM
groups (which served as the control group). The objective of
this study was to detail whether there were any significant
differences between these two unique groups in various quan-
titative outcomes related to anthropometrics and metabolic
syndrome markers after an exercise trial. A full-board research
protocol document was submitted to the Institutional Review
Board for Research Involving Human Subjects (IRB) under
protocol number 18-323AR1809 for this intervention. The
registered clinical trial number for this RCT is NCT04751240.
A CONSORT 2010 checklist of information to include when
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reporting a randomised trial has been provided in the supple-
mentary materials. All data were collected within a laboratory
at a university in the southeastern portion of the United States.
Although separate from this RCT, it is important to note all
participants were previously enrolled in a 10-week, sprint
interval training/weight-lifting program. The exercise pro-
gram targeted women with at least one risk factor for meta-
bolic syndrome and consisted of 30 supervised exercise
sessions (three times a week for 10weeks) that combined
sprint interval training on the treadmill with resistance train-
ing. At the end of the prior exercise program, participants
were randomized to receive either monthly MI sessions or
weekly SRM based on social cognitive theory constructs for
an additional 3 months. The 3-month follow-up period was
chosen as a result of resources available to carry out the inter-
vention. Randomization occurred by a flip of a coin by a
research assistant with heads resulting in randomization into
the MI group and tails resulting in randomization into the
SRM group. The same research assistant enrolled the partici-
pant and allocated them to the respective group after the coin-
flip. All measures were assessed prior to randomization and at
the end of the study 12 weeks later. An a priori sample size
was computed using G-power?® and estimated at 68 (34 per
group). It is important to note this calculation utilized an
effect size of 0.51 that was found in a meta-analysis for inter-
ventions using MI for weight loss in RCTs among overweight
or obese patients and none of the included studies were used
as an adjunct to an exercise program.'® Less than 68 partici-
pants were recruited for the initial study and the decision was
made to conduct the follow-up intervention regardless of
sample size due to the lack of interventions utilizing MI as a
follow-up to an exercise intervention among women with/at-
risk for metabolic syndrome as the knowledge gained would
still be useful. No changes to protocol, eligibility criteria, etc.,
after the onset of the study.

Participants

Female participants were initially recruited for the exercise
protocol by health fairs, word of mouth, e-mail, flyers, and
social networks from a community in the southeastern por-
tion of the United States located near a university in the
spring of 2019. Participants were then recruited to join this
follow-up intervention after the completion of the exercise
intervention in the summer of 2019. Prior to randomization,
all participants completed the informed consent process for
both participation and publication via written informed con-
sent. The initial inclusion criteria for the prior exercise pro-
tocol were: (1) between the age of 25 and 55; (2) met at least
one of the criteria for clinical metabolic syndrome based on
the 2009 Joint Interim Statement of the International Diabetes
Federation Task Force on Epidemiology and Prevention®
found in Table 1; (3) aside from risk factors for metabolic
syndrome, healthy as determined by the Physical Activity
Readiness Questionnaire plus (PAR-Q+)3'; (4) not pregnant;

3

Table |. Criteria for metabolic syndrome for the US women.
Measure Variable cutoff
wWC =88cm
TG =150mg/dL or on drug treatment for elevated TG
Blood =130 mmHg SBP or =85 mmHg DBP or on
pressure antihypertensive drug treatment
FBG =100mg/dL or on drug treatment for elevated

glucose
HDL <50mg/dL or on drug treatment for reduced HDL

DBP: diastolic blood pressure; FBG: fasting blood glucose; HDL: high-
density cholesterol; SBP: systolic blood pressure; TG: triglycerides; WC:
waist circumference.

and (5) not currently engaged in any structured PA program.
The PAR-Q+ that was utilized has been provided in the sup-
plementary materials. For this follow-up intervention, the
inclusion criteria were (1) completed post-testing of the prior
exercise intervention and (2) not pregnant.

Ml group

Participants receiving MI sessions were scheduled to attend
monthly sessions for 3 months (three sessions in total over
12 weeks). All sessions were delivered in-person and one-
on-one by an MI-trained, exercise physiologist. These ses-
sions lasted 20—30 min and covered multiple topics centering
on PA and eating habits. Strategies utilized included: asking
open-ended questions, using reflections and empathic
responding, rolling with resistance, exploring ambivalence,
and using agenda-setting to support autonomy, among other
common MI strategies.'® Examples of these stratigies have
been provided in the supplementary materials.

Ml training and fidelity

The interviewer in this intervention underwent extensive evi-
dence-based MI training over 16 weeks before implementa-
tion. The training included origins and philosophy of MI, MI
conceptual development, watching and critiquing example
videos, several applied exercises, and multiple rounds of
small group role-play with feedback and coaching from peers
and an MI expert. This training has a 20-year history and was
developed and evolved in accordance with training practices
noted in systematic reviews of MI training studies.>>*3
Fidelity assessment for MI adherence was employed to
establish the validity of MI as the basis for the intervention.
All interviews were audio-recorded and coded for fidelity
utilizing the measure, Motivational Interviewing Skills in
Health Care Encounters (MISHCE), which was developed
based on the MI training model used in this study.’* The
MISHCE was first used post-training to assess intervention-
ist baseline MI proficiency in an 8-min simulated encounter
with a trained standardized patient. The first use of the
MISHCE within the study was to provide initial feedback
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during the first month of interviews; the first five participant
encounters were coded, and feedback was then provided to
the interventionist to promote self-awareness of strengths
and areas for improvement. In addition, a random sample
(20%) of the encounter recordings across the study was
assessed for MI fidelity by an MI expert experienced with
using the MISHCE. According to MI scholars (Miller,
Moyers, and others), achieving at least 90% MI consistency
is a key threshold to strive for in intervention studies.*’

SRM group

Participants in the SRM (which served as the control group
in this study) group received text messages and emails on a
weekly basis that contained information and videos, based
on self-regulation for 3months (12weeks). These weekly
messages and videos focused on increasing self-regulation
skills (time management, self-monitoring, reinforcements,
social support, goal setting, dietary, and overcoming barri-
ers). This protocol follows a similar structure to previous
research.?273¢ Throughout the intervention, 12 text mes-
sages (once per week) and 6 e-mails (once every 2 weeks)
were sent. The texts and emails were standardized and did
not differ based on goals or initial measurement. Participants
could respond to the texts and emails and ask for further
information and/or clarification.

Body composition

All outcomes were assessed by researchers blind to group
allocation. No changes to outcomes were made after the
onset of the study. The iDexa was utilized to measure body
composition among the participants. Participants were
scanned in a fasted state (no nutritional intake for 8h) by
trained personnel. The iDexa utilizes dual-energy X-ray
absorptiometry which provides accurate data related to body
composition in terms of fat mass, lean mass, bone mineral
density (BMD).3"*® Specifically, variables of interest for
this study included body fat percentage (BF%) and BMD (g/
cm?). Previous interventions have a detailed precision error
for total body mass 0.9%, total body lean mass 0.4%—0.5%,
total bone mineral content 0.6%, fat mass 0.7%—-0.8%, and
BF% 0.6%-0.9%.%°*! While WC is a measure of anthropo-
metrics and included in the metabolic risk factors, it does
not take into consideration factors such as bone density or
muscle mass. As this intervention took place after an inten-
sive exercise intervention, which included resistance exer-
cise, it was important to detail any changes in these variables
after the follow-up. BF% is important as it is influenced by
both fat mass and lean mass, and the impact of either of
these may not be detected by WC alone. It has also been
demonstrated that metabolic syndrome may have a positive
relationship with BMD (metabolic syndrome prevalence
may be associated with higher BMD).*>* This may arise
due to a typically higher weight, which may mechanically

put more load on the bone. While a positive in terms of
overall health status, as metabolic syndrome risk factors
decrease, it is unknown whether this could have a negative
impact on BMD.

Metabolic markers

Fasting capillary blood was drawn after an 8-h fast and was
assayed for FBG, HDL, and TG by a trained phlebotomist.
Participants were asked to sit comfortably in the blood col-
lection chair for blood to be drawn (5 uL) from a fingerstick
using a 28-gauge lancet (Unistick 3 comfort, Owen Mumford,
Marietta, GA) which was collected in a lithium heparin-
coated capillary tube. This capillary tube transported blood
to a cassette loaded into the Alere Cholestech LDX (Alere
San Diego, Inc., San Diego, CA) for analysis.

Blood pressure

SBP and DBP were measured with a sphygmomanometer
and blood pressure cuff (Welch Allyn Inc., Skaneateles, NY).
Participants currently on blood pressure medication were
asked to take their medication after blood pressure was
measured on that day.

Waaist circumference

Waist circumference was measured at the top of the right
iliac crest and placing a Gulick tension rod measuring tape in
a horizontal plane around the abdomen and level of the iliac
crest. Measurements were made at the end of a normal
expiration.*

Statistical analysis

Mixed ANOVAs assessed for statistically significant differ-
ences in variables. The mixed ANOVA allows for testing at
the interaction of a between-subjects factor (MI versus SRM
in the present study) and a within-subjects factor (pre- and
post-test in the present study). In the present study, the post-
testing of the previous exercise intervention is being consid-
ered “pretesting.” Post-testing took place 3 months later.
Although the sample size under analysis was smaller than is
typically expected in an ANOVA design, it was still the
appropriate choice as the model’s statistical assumptions
were met.*> G*power indicated a required sample size of 68.
Probability values of p <0.05 were considered significant.

Results

A total of 41 subjects completed the prior exercise program
and were asked to participate in this follow-up RCT; 36
agreed to participate and were randomized to either MI or
SRM groups. Table 2 describes the 36 subjects in detail.
There were no baseline differences between groups after



Suire et al.

Table 2. Means, percentages, and SD for baseline demographic

characteristics.

Variable Ml (n=16) SRM (n=20) Total (n=36)
Age 44.30 (9.34) 41.98 (8.33) 43.01 (9.37)
WC (cm) 106.22 (16.89) 105.32 (15.67) 105.72 (16.13)
SBP (mmHg)  126.76 (15.91) 125.66 (12.23) 126.15 (13.79)
DBP (mmHg) 79.22 (7.23) 78.96 (6.86) 79.08 (7.04)
TG (mg/dL) 106.97 (45.89) 109.88 (44.78)  108.59 (44.95)
FBG (mg/dL) 90.78 (8.43) 89.76 (8.35) 90.21 (8.39)
HDL (mg/dL) 5347 (17.81)  50.66 (16.79)  51.91 (17.11)
% White 56.25% 65.00% 61.11%

% Black 37.50% 25.00% 30.56%

% Hispanic 6.25% 10.00% 8.33%

DBP: diastolic blood pressure; FBG: fasting blood glucose; HDL: high-
density cholesterol; MI: motivational interviewing; SBP: systolic blood
pressure; SD: standard deviation; TG: triglycerides; SRM: self-regulation
messaging; WC: waist circumference.

randomization based on the outcomes of interest or demo-
graphic information. Five subjects dropped out before
receiving their first dose of intervention (three participants
cited lack of time for the intervention and two participants
declined to respond), while another five subjects failed to
attend post-testing (all five declined to respond). In total, 26
subjects were included in the data analysis. No adverse
events occurred during the intervention. Figure 1 describes
the CONSORT flow diagram.

Body composition

Table 3 displays mean values of outcomes from pre to post
for both groups. A significant effect for group X time was
noted for BF% F(1, 24)=8.30, p=0.01, 11127 =0.26. The MI
group had a decrease in BF% (M=-1.5%) compared to the
increase within the SRM group (M=1.47%). A significant
effect for group X time was noted for BMD, F(1, 24)=6.68,
p=0.02, 1712, =0.22. The MI group had no change, while the
SRM group had a decrease (M=-0.07 g/cm?).

Metabolic markers

A significant effect for group X time was noted for WC,
F(1, 24)=10.35, p=0.01, 1112, =0.30. The MI group had a
reduction in WC (M=-2.07 cm), while the SRM group had
an increase (M=3.16cm). A significant effect for
group X time was noted for TG, F(1, 24)=5.06, p=0.03,
n; =0.17. The MI group had a decrease (M=-7.4mg/dL),
while the SRM group had an increase (M=26.5mg/dL). A
significant effect for group X time was found for SBP, F(1,
24)=5.39, p=0.03, 1712, =0.18. The MI group had a reduc-
tion in SBP (M=-4mmHg), while the SRM group had an
increase (M=2.12mmHg). No significant effect for
group X time was noted for DBP F(1, 24)=0.87, p=0.36,
n,=0.04, HDL F(1,24)=3.35, p=0.08, n, =0.12, or FBG

F(1,24)=.04, p=0.85, nf, =0.01. Observed power failed to
reach 0.80 in all but one (WC=0.87) of the variables for
group X time interaction with a range of 0.79 and 0.05.

Attendance

In the MI group, 86.67% of the sessions were attended. All
subjects that attended post-testing, participated in at least
two of the three MI sessions. In the SRM group, 85.93% of
the weekly text messages were responded, while 52.08% of
the biweekly emails were responded too by the participants.

Motivational interviewing fidelity assessment

The initial MI fidelity assessment which was conducted right
after the training included the use of the MISHCE for MI
expert evaluation of the interventionist’s MI consistency in
an 8-min recorded encounter with a trained, standardized
patient. The interventionist was 97.2% MI consistent in that
encounter. For the random sample of encounters, the sample
was stratified by encounters in approximately the first half of
the study and encounters in the second half of the study. The
mean fidelity score (percentage of MI consistency) for the
first half sample was 93.45% and was 96.65% for the second
half sample; the total fidelity for the entire sample was
95.2%, which is 5.20% higher than the previously noted
90% threshold established by MI assessment scholars. None
of the sessions were rated at below 90% MI consistent, with
92.3% being the lowest individual score and 96.98% being
the highest.

Discussion

This RCT lends itself to the small base of literature for use of
MI for PA, nutrition, and/or weight loss among women that
have or are at risk for metabolic syndrome.?>>* Blackford
et al.?? found a significant improvement in moderate PA,
fiber intake, fat intake, and vegetable intake among the MI
group compared to a control. Another study found signifi-
cant improvements in weekly PA and percentage of partici-
pants with metabolic syndrome in the telephone MI group
compared to a usual care control.?* One last study found that
a computer program based on motivational theories includ-
ing MI found significantly more cases of participants losing
at least 5% of their body weight compared to a control.>*
With this RCT, we have demonstrated significant effective-
ness of MI when compared to an SRM group in regards to
body composition and several metabolic markers. Our inter-
vention does appear to be the first case of MI being used as a
follow-up intervention among those with/at risk for meta-
bolic syndrome and perhaps indicates potential for sustaina-
bility after more intensive programs. Future studies should
validate these findings.

This RCT acted upon many of the findings laid out by
authors conducting reviews for lifestyle modification among
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Figure I. A CONSORT 2010 flow diagram.

Table 3. Mean (SD) values for body composition and metabolic markers by treatment condition.

Variable Ml Pre MI Post SRM Pre SRM Post p Effect size (177)
Body composition

BF % 42.27 (12.04) 40.77 (10.92) 43.29 (10.42) 44.76 (11.20) 0.01* 0.26
BMD 1.21 (.13) 121 (.11) 1.27 (.12) 1.20 (.10) 0.03* 0.18
Metabolic markers

WwC 105.30 (17.11) 103.23 (16.74) 104.18 (15.67) 107.35 (16.14) 0.01* 0.30
SBP 127.80 (16.37) 123.80 (11.76) 124.88 (11.62) 127.00 (15.09) 0.03* 0.18
DBP 78.40 (7.59) 77.00 (6.68) 78.38 (6.21) 79.25 (7.69) 0.36 0.04
TG 106.50 (45.61) 99.10 (45.73) I111.75 (44.63) 138.25 (44.14) 0.03* 0.17
FBG 90.30 (8.51) 90.50 (4.33) 89.13 (8.40) 89.87 (7.18) 0.85 0.01
HDL 54.10 (19.89) 45.70 (21.47) 49.87 (15.58) 48.50 (12.65) 0.08 0.12

DBP: diastolic blood pressure; FBG: fasting blood glucose; HDL: high-density cholesterol; MI: motivational interviewing; SBP: systolic blood pressure; SD:
standard deviation; TG: triglycerides; SRM: self-regulation messaging; WC: waist circumference.

*A significant change (p <0.05).

those with metabolic syndrome.'*>!* This intervention uti-
lized follow-up booster sessions for maintenance after a
short-term, intensive exercise program, which addressed

gaps and suggestions made by one review.'* The MI group
also focused heavily on the participant’s motivations and tai-
lored each session based on the participant’s desires, which
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also acted upon findings from the literature,'> whereas the
SRM group provided general nontailored information. Based
on the results from this study, there may be potential for MI
to help sustain effects following an intensive exercise inter-
vention regarding body composition and metabolic markers
when compared to an SRM group, though future researchers
should continue to investigate this.

This study adds to the growing literature for weight man-
agement-based MI among adults. Two meta-analyses of
RCTs measured anthropometric changes after MI interven-
tions. One meta-analysis found MI groups lost 1.47 kg more
in weight and 0.25 kg/m? more in BMI than control groups. '
Another meta-analysis specifically focusing on women,
found MI groups lost 1.36 kg more in weight and 1.22kg/m?
more in BMI more than control groups.?’ Within the current
intervention, females in the MI group had a difference of
about —3 BF% and —5.23cm in WC when compared to the
SRM group. This adds to the growing evidence base demon-
strating the potential of MI and weight management. It is
also evident that weight and BMI are the most common
anthropometric measures for MI interventions and have been
specifically mentioned as a limitation of the current litera-
ture.?’ Only one prior MI intervention utilizing the iDexa
exists to our knowledge and was conducted among college
students during the COVID-19 pandemic.* Suire et al.?
found a significant difference of 2.43 BF% in favor of the
MI, which is comparable to the 3% difference found in the
current study. Suire et al.?° also found a nonsignificant differ-
ence of 0.01 g/cm? in BMD between groups, which is less
than the significant difference of 0.07 g/cm? found in the cur-
rent study. When comparing these results, it is important to
mention the prior intervention by Suire et al.?’ utilized six
MI sessions over 6 months and was the only aspect of the
intervention. The current intervention employed three MI
sessions over 3months and was used as a follow-up to an
intensive, exercise intervention. While these interventions
are unique in nature, they both demonstrate the potential of
MI for body composition outcomes. Future interventions
that utilize technology like the iDexa are needed to validate
these findings as neither weight nor BMI provides informa-
tion regarding body composition.

When comparing this intervention to the MI weight man-
agement literature, there are differences worth stating. This
research acted upon gaps in the literature identified in previ-
ous research,'82° which was the lack of training and fidelity
information. This information is imperative to establish
future standards for ensuring that MI was delivered at an
adherence threshold determined to be effective by MI
experts. As per fidelity scores, MI adherence was upheld
during the intervention, supporting claims for validity that
MI was the core component of this intervention that impacted
the outcomes as described. Future interventions should
report both detailed training information and fidelity results
to strengthen MI interventions and provide a base of evi-
dence. Using the most recent meta-analysis/systematic

review for weight management-based MI among women,
more successful interventions had five sessions of MI,
whereas studies that were not as successful had an average of
three sessions.?’ Another review found interventions that
employed at least three sessions, lasting 4-5h tended to be
more impactful.*’ The literature could be improved by fur-
ther investigation on dosage so that a standard can be estab-
lished for future interventions. The current intervention
utilized three sessions over 3 months and found significantly
improved outcomes compared to the SRM group. While
much more research is needed, this may point to fewer ses-
sions being needed in follow-up interventions, though the
context is unique in this study and generalizations are lim-
ited. The attrition rate within this intervention (28%) was
larger than expected when using the average attrition rate of
about 20% within the literature.'® This is especially true for
the MI group where there was a 37.5% attrition rate com-
pared to the 20% attrition rate of the SRM group. This may
point to a weakness of MI for follow-up interventions or per-
haps a key difference between a more demanding onsite
method (MI group) and a less demanding remote method
(SRM) though future research is needed. It is unknown if
additional measures are needed to prevent large attrition for
follow-up MI interventions.

Limitations

Perhaps, the largest limitation of this study was the small
sample size. With 26 subjects in total, the power of almost all
interactions is low. Related to this limitation is the attrition
rate. It is also worth mentioning that the attrition rate for the
MI group was much higher compared to the SRM group.
Future studies should include strategies for recruiting and
retaining participants over the course of a study. In future
interventions, a larger and more diverse sample size should
be sought and maintained so that stronger generalizations
can be made. Incentives have been utilized in weight-loss
interventions to increase adherence with success*® and have
been utilized in conjunction with MI* though more research
is needed. Our low sample size also ensured the lack of an
analysis based on dose. Future studies should include dosage
in the analysis to make inferences regarding dosage impact
on outcomes, especially in follow-up interventions. Finally,
measures of PA and nutrition were not collected during this
intervention as we focused attention on body composition
and metabolic markers. Future studies should include meas-
ures of behaviors related to anthropometric status as more
information is needed on why MI interventions may lead to
improved anthropometric outcomes.

Conclusion

MI demonstrated potential in body composition maintenance
when compared to an SRM intervention among women with
or at risk for metabolic syndrome. This adds to the growing
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literature base demonstrating the positive impacts of MI on
weight management. Future studies would enhance the lit-
erature by focusing on increasing and diversifying the sam-
ple, conducting analyses based on dosage, measuring
behaviors related to weight management utilizing MI for
booster sessions after exercise programs, and investigating
longer follow-up periods.
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