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Group Dynamics are Associated with Weight Loss
in the Behavioral Treatment of Obesity

Lisa M. Nackers', Pamela J. Dubyak’, Xiaomin Li’, Stephen D. Anton’, Gareth R. Dutton®, and Michael G. Perri’

Objective: To assess whether group dynamics are associated with weight loss, session attendance, and
self-monitoring adherence after 6 months of lifestyle intervention for obesity.

Methods: Women with obesity (N =125; mean*=SD BMI=237.84 +3.94 kg/m?; age=51.99 + 10.81
years) participated in a 24-week group-based lifestyle weight loss intervention and achieved a weight
loss of 9.13 = 7.15 kg after 6 months. Participants reported their perceptions of group conflict, avoid-
ance, engagement, social support, and attraction at the end of treatment. Multiple regression with for-
ward selection assessed which group dynamic variables were associated with weight loss, attendance,
and adherence.

Results: Greater perceived group conflict was associated with smaller weight losses (f = 1.833,
P =0.044) and lower attendance (= —2.313, P=0.002) and adherence rates (f = —2.261, P = 0.030).
Higher group attraction was associated with higher attendance rates (f = 0.051, P = 0.039). The associa-
tion between perceived conflict and weight change was mediated by attendance and adherence
(P=0.019).

Conclusions: Findings demonstrate that group dynamics associate with weight loss outcomes, attend-
ance, and adherence. Addressing conflicts and fostering acceptance among group members may pro-
mote success in group-based lifestyle interventions for obesity.

Obesity (2015) 23, 1563-1569. doi:10.1002/0by.21148

Furthermore, interaction dynamics within group settings may influ-
ence treatment outcome. Within the psychotherapy literature, greater
group cohesion has been associated with goal attainment (13), sus-
ceptibility to group influence (14), and willingness to accept respon-
sibility within the group (15). Members who identify with their
group have reported greater willingness to contribute to discussion
and self-exploration (16) and have demonstrated higher attendance
rates (17,18).

Introduction

Lifestyle interventions for obesity incorporate behavioral strategies to
promote changes in diet and physical activity and result in clinically
significant weight reductions of 7-10% (1). Studies have demonstrated
greater weight loss when these interventions are delivered in group
versus individual formats (2-4), regardless of participant preference
for group or individual treatment (5). Based on the social-cognitive
theory (6), group-based lifestyle interventions capitalize upon partici-

pant interactions to promote self-efficacy for behavior change and  Ajthough the association of group dynamics and treatment outcomes

weight loss (7). In a recent study that demonstrated superior weight
loss in group versus one-on-one treatment, participants assigned to
group treatment reported that support, accountability, and information
sharing among members were the most helpful treatment components
(2). Other reports also have suggested that the social support, empa-
thy, role modeling, healthy competition, accountability, and problem
solving offered in group settings are important factors for lifestyle
change and weight loss (8-12).

has been researched extensively within the psychotherapy literature,
it remains a largely unstudied phenomenon within lifestyle interven-
tions for obesity. In a year long obesity intervention using groups of
approximately 10 and 30 participants, Dutton et al. (19) found that
participants within smaller groups endorsed greater cohesion than
those in larger groups. Group cohesion, however, did not impact
weight loss. Aside from this one study, it remains unknown whether
and how group dynamics impact obesity treatment outcomes.
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The present study therefore assessed whether group climate, social
support, and attraction significantly impacted weight loss, attend-
ance, and treatment adherence after 6 months of weekly lifestyle
intervention for obesity. We hypothesized that participants who rated
group dynamics more favorably would achieve greater weight loss,
attend more sessions, and demonstrate greater self-monitoring adher-
ence than those who viewed group dynamics less favorably. This
study also explored whether attendance and adherence mediated
associations between group dynamics and weight loss and whether
group dynamics assessed at Month 6 predicted treatment outcomes
after an additional 6 months of extended care.

Methods

Participants

Women of 25-75 years of age with BMIs between 30 and 45 kg/m?
who weighed between 91 and 136 kg were included in this study.
Exclusion criteria included the presence of a major psychiatric disor-
der, excessive alcohol intake, weight loss of >4.5 kg during the pre-
ceding 6 months, inability to read English at a sixth-grade level, par-
ticipation in another randomized trial, previous participation in a
behavioral weight loss program, and lack of availability or willing-
ness to attend sessions, self-monitor dietary intake, adhere to the
prescribed caloric goal, or provide informed consent. Additional
information on eligibility criteria, recruitment, and screening has
been described previously (20). All procedures followed ethical
standards and informed consent was obtained from all participants
prior to enrollment. Study approval was obtained from the Univer-
sity of Florida’s Institutional Review Board (IRB-01).

Procedure

This study includes secondary analyses from a 12-month behavioral
weight loss trial (20). All eligible participants were randomly
assigned in a 2 X 2 factorial design to a group of either approxi-
mately 10 or 30 individuals and intake goals of either 1,000 or
1,500 kcal/day. The main study’s primary goal was to assess the
impact of group size and caloric prescription on weight change. The
study included eight groups (i.e., three groups of ten participants
prescribed 1,000 kcal/day, three groups of ten participants prescribed
1,500 kcal/day, one group of 30 participants prescribed 1,000 kcal/
day, and one group of 30 participants prescribed 1,500 kcal/day).
All participants received a standard lifestyle intervention in line with
recent obesity treatment guidelines (1). Group leaders were
master’s-level clinicians trained in group facilitation (e.g., creating a
positive tone, developing a respectful atmosphere, encouraging par-
ticipation and collaboration) by a licensed clinical psychologist with
expertise in group-based lifestyle intervention for obesity. Regard-
less of caloric prescription or group size, all groups were conducted
in the same manner and consisted of an interactive check-in where
progress was assessed, content delivery, and problem solving and
goal setting. Group leaders solicited contributions from each partici-
pant and redirected conversations as necessary to promote a positive,
nonjudgmental atmosphere.

During Months 0 to 6, participants attended 24 weekly group ses-
sions that emphasized cognitive-behavioral skills for weight manage-
ment. They were instructed to follow their prescribed condition-
specific energy intake goal and consume a balanced diet according
to the U.S. Department of Agriculture and the National Institutes of

Health’s Dietary Approaches to Stop Hypertension recommendations
(21). All participants received pedometers to monitor step counts
and were encouraged to increase walking to 10,000 steps per day
(or by 3,000 steps above baseline levels) based on the American
College of Sports Medicine recommendations (22). Participants were
instructed to maintain daily written records of dietary intake and
physical activity.

From Months 7 to 12, participants met monthly for six extended-
care group sessions and were instructed to maintain caloric intake
goals and exercise behaviors prescribed during the initial treatment
phase. The participants were asked to continue recording dietary
intake and physical activity at least three times per week. Additional
study design information has been described previously (20).

Measures

Height and body weight. Height, without shoes, was measured
with a Seca (model 213) portable stadiometer during the baseline
assessment visit. Weight was measured to the nearest 0.1 kg with a
Tanita (model BWB 800S) digital scale. The participants were
weighed wearing light indoor clothing, without shoes, and with
empty pockets by interventionists at group sessions and independent
staff members at Month 0, 6, and 12 assessment visits.

Group dynamics. Participants were provided questionnaires that
assessed various group dynamics at Month 6. They were asked to
complete these surveys outside of group and return them to study
staff at their individual assessment visit. To report on perceived
group environment, participants completed the Group Climate
Questionnaire-Short Form (GCQ-S) (23). The GCQ-S contains 12
items rated on a scale that ranges from 1 (Not at all) to 7
(Extremely). Prior factor analysis indicates three dimensions of
scores: Engagement, Avoidance, and Conflict (23). Higher scores
on each domain suggest greater levels of that group process. The
five-item Engagement scale measures group cohesion and positiv-
ity (e.g., The members liked and cared about each other. The
members felt what was happening was important and there was a
sense of participation.). The three-item Avoidance scale reflects
group reluctance to change (e.g., The members avoided looking at
important issues going on between themselves.). The four-item
Conflict scale assesses interpersonal friction within the group
(e.g., There was friction and anger between the members. The
members were distant and withdrawn from each other; Ref. [24)).
This measure has been widely used across treatment conditions,
including eating disorders (25,26) and comorbid psychiatric disor-
ders (27). The GCQ-S has demonstrated construct validity with
group process and group differences (24,28,29) and satisfactory
reliability (26,28,30). From the analyses of internal consistency
within the present study’s sample, Cronbach’s o demonstrated high
reliability for Engagement (0.74) and Conflict (0.82), but relatively
low reliability for Avoidance (0.30).

The participants completed the 24-item Social Provisions Scale
(SPS) (31,32) to measure perceived group social support. The SPS
(31) assesses six provisions of social relationships (guidance, reli-
able alliance, reassurance of worth, attachment, social integration,
and opportunity for nurturance; Ref. [33)) and also produces a
global score. For this study, only the global score was used. The
participants responded to each statement on a four-point scale
(1 = Strongly disagree to 4 = Strongly agree) as it pertained to
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current relationships with group members. Negative items (e.g.,
I feel that I do not have close personal relationships with other peo-
ple. There is no one I feel comfortable talking about problems
with.) were reversed and summed with positive items (e.g., There
are people I can depend on to help me if I really need it. I feel a
strong emotional bond with at least one other person.). Higher
scores indicate greater perceived provisions received from group
relationships. This scale has documented reliability and validity
within various social networks, including new mothers and college
freshmen (31,32), and has been studied within a variety of popula-
tions, such as older adults (34) and persons with alcoholism (35).
An analysis of internal consistency within the present sample dem-
onstrated high reliability (Cronbach’s « = 0.92).

To examine group attraction, or the desire to identify with and be
accepted as a group member, participants completed the Group Atti-
tude Scale (36). This 20-item questionnaire was designed for a vari-
ety of group settings and has satisfactory reliability and construct
validity with other group affiliation measures (36,37). Scores corre-
late with interpersonal attraction among group members, attendance,
and termination anxiety (36,37). Examples of items include: I feel
involved in what is happening in my group; I look forward to com-
ing to the group; and, In spite of individual differences, a feeling of
unity exists in my group. Items were ranked using a nine-point scale
(1 =Agree to 9= Disagree). Negative items were reversed and
summed with positive items, with higher scores indicating greater
group attraction. Internal consistency within this study was high
(Cronbach’s o = 0.91).

Attendance. Attendance was recorded if the participant attended
the group session and was weighed by a staff member, or if the par-
ticipant attended an individual make-up session with the group
leader within 1 week of the group session.

Self-monitoring adherence. The participants were instructed to
complete dietary intake and physical activity logs daily during
Months 0 to 6 and three times per week from Months 7 to 12. A
complete log was defined as having at least two designated eating
episodes recorded within the day. Adherence was defined as the
total number of days self-monitoring logs were completed.

Weight and program satisfaction. At Month 6, participants
completed a questionnaire to rate satisfaction with their current
weight and with the overall program using a scale from 0% (Not at
all satisfied) to 100% (Completely satisfied).

Statistical analyses

Descriptive statistics (mean = SD for continuous variables and sam-
ple proportion for categorical variables) were used to summarize
baseline and demographic characteristics. All participants were col-
lapsed across caloric prescription and group size conditions. Multi-
ple regression analyses with forward selection method were used to
assess the association between group dynamics measures and weight
change, attendance, and adherence from Months O to 6 and Months
7 to 12. Tests of multicollinearity and a sensitivity analysis using
backward selection were also conducted. The analyses were per-
formed with the adjustment of those baseline demographic factors
demonstrating significant associations with weight loss and also for

Obesity

TABLE 1 Baseline demographic characteristics for the 105
participants in the current analyses

M SD
Age (years) 52.51 11.01
Weight (kg) 104.56 10.48
BMI (kg/m?) 37.79 3.99
n %
Race/ethnicity
Caucasian 79 75.20
Other 24 22.90
Education
<16 years 56 53.30
16 years or more 49 46.70
Household yearly income
<$35,000 23 21.90
$35,000 or more 75 71.40
Marital status
Married or living together 63 60.00
Other 42 40.00

participant reported satisfaction with weight and the overall program
assessed at Month 6.

Multiple mediation analyses using bootstrapping (38) with bias-
corrected and accelerated bootstrap confidence interval (CI) at the
95% level tested whether attendance and adherence mediated the
association between group dynamics and weight change at 6 months,
again adjusting for baseline covariates. Session attendance and self-
monitoring adherence were the proposed mediators, weight change
was the dependent variable, and group dynamics measures were pre-
dictor variables.

An exploratory analysis using the Kruskal-Wallis test assessed each
group dynamic measure across the eight separate study groups to
determine whether group effects existed. Spearman’s correlations
were conducted to determine whether weight loss was associated
with group dynamic ratings at the group level. All analyses were
performed in SAS 9.2 (SAS Institute Inc.).

Results

Participants

Of the 125 women enrolled, 105 completed the group dynamics
measures and were included in the current analyses. No significant
baseline differences existed between those who were included and
excluded in terms of age, BMI, weight, income, race/ethnicity, edu-
cation, or group assignment. Table 1 summarizes the baseline demo-
graphic characteristics for the 105 participants included in the cur-
rent analyses.

The participants earning >$35,000 per year experienced greater
weight losses (—10.34 = 7.07 vs. —5.65 = 5.93, P = 0.004), attended
more sessions (17.58 = 6.46 vs. 13.85 = 6.32, P = 0.009), and main-
tained more self-monitoring records  (104.29 +53.32 s,
7430 +50.92, P=0.011) compared to lower earners. Married
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TABLE 3 Multiple regression using forward selection of the
association between group dynamics and 6-month
outcomes?

Group dynamics

measures p  SE P-value R?
Weight loss (kg) GCQ-S Conflict 1.833 0.897 0.044 0.483
Attendance Group Attitude 0.0561 0.025 0.039 0512
Scale
GCQ-S Conflict —2.313 0.704  0.002
Adherence GCQ-S conflict —2.261 1.026 0.304 0.360

@Analyses adjusted for income, marital status, race/ethnicity, and satisfaction with
the overall program and weight at Month 6.

participants demonstrated greater weight losses (—10.44 = 7.30 vs.
—7.33 26.60, P =0.023) and self-monitoring adherence (107.85 =
52.92 vs. 8533 £51.86, P=0.020) than unmarried participants.
Caucasian participants versus those of other races/ethnicities
attended more sessions (18.05 =5.80 vs. 14.00 = 7.43, P =0.003)
and maintained more self-monitoring records (109.60 *=49.11 vs.
69.59 £55.43, P <0.001). At Month 6, participants reported 61.1 =
32.4% satisfaction with their current weight and 93.4 = 14.1% satis-
faction with the program. Higher weight satisfaction was associated
with greater weight loss, attendance, and adherence (P <0.001). The
participants reporting more program satisfaction demonstrated larger
weight losses (P =0.002) and greater attendance and adherence
(P <0.001). The analyses were therefore adjusted for income, mari-
tal status, race/ethnicity, and weight and program satisfaction. Treat-
ment assignments (i.e., caloric prescription condition and group
size) were not associated with group dynamics, and thus treatment
groups were collapsed for the primary analyses.

Group dynamics and weight loss

Tests of multicollinearity demonstrated low collinearity among
group dynamics variables (R range = 0.22-0.50; VIF range = 1.05-
1.33). Table 2 summarizes group dynamics and weight changes for
the total sample and eight treatment groups. Within the multiple
regression analysis using forward selection, only conflict was
selected as a predictor for weight loss at Month 6 (Table 3). The
participants who indicated greater group conflict attained smaller
weight losses (P = 0.044). Perceived group engagement, avoidance
of change, social support, and attraction did not significantly con-
tribute to weight loss outcomes above and beyond conflict at Month
6. None of the group dynamics measured at Month 6 was signifi-
cantly associated with weight change from Months 7 to 12.

Group dynamics, attendance, and adherence
From Months 0 to 6, participants who reported higher group conflict
attended fewer sessions (P =0.002) and demonstrated poorer self-
monitoring adherence (P = 0.030). The participants reporting greater
group attraction attended more sessions (P = 0.039; Table 3). No
associations were found between group engagement, avoidance of
change, or social support, and attendance or adherence. None of the
group dynamics were associated with attendance or adherence from
Months 7 to 12. Table 2 summarizes attendance and adherence for
the entire sample and eight treatment groups.

Obesity

Sensitivity analysis

A multiple regression using backward selection demonstrated similar
results to the forward selection model. From Months 0 to 6, partici-
pants who indicated greater group conflict attained smaller weight
losses (P =0.044), attended fewer sessions (P =0.009), and had
lower self-monitoring adherence (P = 0.030). The participants indi-
cating higher group attraction attended more sessions (P = 0.014).

Mediation analyses

The results of the multiple mediation analysis showed session
attendance and self-monitoring adherence simultaneously mediated
the association between group conflict and weight change from
Months 0 to 6 (f=1.26 =0.54; 95% CI=1[0.35, 2.52]; P =0.019;
Figure 1).

Exploratory analysis of group effect

Group size was not associated with any of the group dynamics vari-
ables. From Months 0 to 6, attraction scores were significantly dif-
ferent across the eight groups (P = 0.026), whereas conflict trended
to be different across groups (P =0.051). At the group level, con-
flict and weight change at Month 6 were associated, such that
groups that experienced greater conflict demonstrated smaller weight
losses (Spearman’s R = 0.79; 95% CI =[0.18, 0.96]; P = 0.016).

Discussion

The participants in lifestyle interventions for obesity often achieve
greater weight loss in group versus individual settings (2-5). Group

Total Days of
Self-Monitoring

a;=-2.23+0.99
P=0.028

by =-0.05+0.15
P=0.729

c¢'=0.54 £0.87
P=0.538

Group Climate:

- Weight Loss

Conflict
3, =-2.54 £ 0.68 b; =-0.45+0.21
P=0.0004 Total Days of Session P=0.037
Attendance
c=1.80+0.87
P =0.040

Group Climate:
Conflict

Weight Loss

Figure 1 The analysis of session attendance and self-monitoring adherence as
mediators of the association between group conflict and weight loss from baseline
to Month 6, adjusting for program satisfaction, satisfaction with weight, income,
marital status, and race. Unstandardized regression coefficients for each path are
shown. The indirect effects and the bias-corrected bootstrapping confidence inter-
vals (Cl) of self-monitoring adherence are 0.11 (95% Cl: —0.68, 1.00) and of ses-
sion attendance are 1.15 (95% Cl: —0.05, 2.92). Model R was 0.58.
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dynamics have been proposed as facilitators of treatment outcomes
(2,8-12) but have not been well studied. Therefore, this study
assessed whether group climate, social support, and attraction
impacted weight loss within a group-based obesity intervention.

The individuals who reported greater perceived conflict achieved
smaller weight losses from Months 0 to 6 than those who reported less
interpersonal friction among group members. Although positive inter-
actions, verbal persuasions, and emotional activations within groups
may promote self-efficacy and encourage behavior change (7), the
results of this study suggest that negative interactions, such as friction,
withdrawal, distrust, and tension, may conversely inhibit group proc-
esses and thus hinder the achievement of successful weight loss.

Indeed, group dynamics appear to impact weight loss behaviors.
Greater perceived conflict among members from Months 0 to 6 was
associated with poorer attendance and self-monitoring adherence.
Group conflict may produce adverse experiences which impede par-
ticipants’ desires to maintain attendance and adherence behaviors.
Attendance and self-monitoring adherence are two integral compo-
nents for success in lifestyle interventions for obesity (39). Given
mediation analyses demonstrated that the impact of conflict on
weight loss was determined by attendance and adherence, addressing
group conflict may be an important treatment target to promote
weight loss success in lifestyle interventions. Conversely, greater
attraction, or the desire to identify with and be accepted as a con-
tributing member, was associated with higher attendance during
Months 0 to 6. Again, these results demonstrate consistency with the
psychotherapy literature where greater group attraction resulted in
higher attendance rates (17,18,36) and speak to the importance of
developing a strong group identity.

Positive group dynamics of engagement and social provision were not
associated with weight loss, attendance, or adherence from Months 0
to 6. Lifestyle interventions teach participants cognitive-behavioral
strategies to increase assertiveness and social support within their per-
sonal social network (8). Perhaps participants relied on people within
their social circles to provide the encouragement and nurturance nec-
essary for behavior change and not on other group members with
whom they formally interacted once per week. Furthermore, none of
the group dynamics reported at Month 6 predicted weight loss, attend-
ance, or adherence from Months 7 to 12. Given group meeting fre-
quency decreased from weekly to monthly during the extended-care
period, it is possible group dynamics exerted less effect on members.

Group dynamics may also assist or obstruct treatment outcomes at the
group level. Exploratory analyses of group effects demonstrated that
attraction and conflict from Months 0 to 6 varied across the eight
treatment groups. Groups with higher conflict experienced lower aver-
age weight losses. The observed results were independent of group
size. Interactive collaboration was encouraged in both large and small
groups, with the large groups broken into smaller subgroups only dur-
ing sessions where role playing was used (e.g., practicing assertive
communication). Regardless of group size, leaders encouraged all par-
ticipants to share personal experiences, actively listen, and respond
positively. Anecdotally, leaders observed how groups with extremely
talkative or nonsupportive participants had troubles collaborating and
problem-solving barriers to behavior change although this was not
specific to large or small groups. In such cases, the group leader
addressed this issue by speaking individually with the difficult partici-
pant outside of session. Thus, to reduce conflict and promote success-

ful weight loss, the group leader is encouraged to identify and address
difficult behaviors as they arise.

This study is limited in the following ways. First, it is unclear if
individual factors (e.g., psychopathology and personality traits)
impacted participants’ abilities to identify and interact positively
with others. It is unknown whether participants who reported greater
conflict experienced interpersonal struggles or lower motivation for
group-based treatment. Second, given our sample consisted of
women, these findings cannot be generalized to men or coed groups.
Third, measurements of group dynamics and weight loss coincided
at Month 6. We controlled for reported weight and program satisfac-
tion, but the ratings of group dynamics may have been influenced
by a halo effect around weight loss outcomes. Group dynamics did
not predict weight change from Months 7 to 12. It remains unknown
whether the decreased weekly to monthly meeting frequency
reduced influence of group members, or whether group dynamics
were unrelated to weight loss sustainability. Future studies would
benefit from sequential group dynamics measurements to address
this issue. Finally, although group dynamics measures have been
validated within psychotherapy, they have not undergone testing in
behavioral weight management. Perhaps group dynamics were not
associated with weight change owing to limited applicability to obe-
sity treatment. Additional testing of psychometric properties and/or
development of new measures for this domain is warranted.

This study also had strengths. It included a large sample and demon-
strated high retention, with 84% of participants completing the
group dynamics questionnaires at Month 6. All participants received
a state-of-the-art obesity lifestyle intervention adapted from
evidence-based protocols (40). Questionnaires utilized in this study
were previously validated within diverse samples and demonstrated
good reliability within the present sample. To our knowledge, only
one other study has reported on group dynamics within lifestyle
interventions for obesity (19), and therefore this study adds useful
information on the associations between group dynamics and weight
loss, attendance, and adherence.

Conclusion

This study demonstrates that both negative and positive group
dynamics can impact outcomes in group-based behavioral obesity
treatment. Greater perceived conflict was associated with lower
weight loss and poorer rates of attendance and self-monitoring
adherence during the intensive treatment phase. Conversely, higher
attraction, or the desire to identify with and be accepted as a group
member, was associated with greater attendance. Therefore, effec-
tively addressing conflicts and fostering positive interactions among
group members may be useful strategies to promote better treatment
outcomes. Training leaders to recognize tension, distrust, and with-
drawal among group members and developing conflict resolution
guidelines would be important clinical goals for effective group
management. This study also provides implications for future
research to develop methods to identify good group member charac-
teristics, place collaborative members into appropriate group set-
tings, and form a solid group identity to improve weight loss success
in group-based lifestyle interventions for obesity. O
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