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Objective: PHLAME’s (Promoting Healthy Lifestyles: Alternative
Models’ Effects) objective was to assess and compare two means to promote
healthy lifestyles. Methods: Prospective trial among 599 firefighters randomized by station to 1) team-centered curriculum, 2) one-on-one motivational interviewing (MI), and 3) controls. Assessment included dietary
behavior, physical activity, weight, and general well-being at baseline
and 12 months. Program effects were determined using an analysis of
covariance (ANCOVA) based approach, and models for relationships
were evaluated with path analysis. Results: Both interventions were
acceptable and delivered with high fidelity. The team and MI programs
increased fruit and vegetable consumption (P ⬍ 0.01 and 0.05,
respectively) and general well-being (P ⬍ 0.01). Significantly less
weight gain occurred in both (P ⬍ 0.05). A cross-sectional model was
consistent with mediation differing between interventions. Conclusions:
Both a team-centered and individual-oriented intervention promoted
healthy behaviors. The scripted team curriculum is innovative, exportable, and may enlist influences not accessed with individual formats.
( J Occup Environ Med. 2007;49:204 –213)
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aily physical activity and appropriate
dietary habits have well-established
health benefits.1,2 Yet, most Americans do not exercise regularly or eat
diets rich in fruits and vegetables and
low in saturated fats.3 The PHLAME
(Promoting Healthy Lifestyles: Alternative Models’ Effects) study
was one of 15 projects funded by
the National Institutes of Health as
the Behavior Change Consortium
(BCC)4 to assess new means to promote healthy eating habits (five or
more servings of fruits and vegetables each day and less than 30% of
calories from fat), regular physical
activity, and appropriate body
weights. The PHLAME study compared 1) a team-centered, peer-led
scripted curriculum, 2) individual
counseling using motivational interviewing techniques, and 3) a testing
and results only control condition.
PHLAME’s intervention paradigms have different theoretical
rationales. The team format incorporates aspects of Social-Cognitive
Theory,5,6 which describes reciprocal interactions among a person’s
behavior, cognition, and environmental influences, such as peer
norms and vicarious observations.
However, that framework does not
completely capture a team’s influence. A team differs from a typical
group and has defining features, including peer bonds, mutual accountability, and shared responsibilities or
rewards.7–9 Teams can be effective
vehicles for changing members’ attitudes and behaviors, as evidenced by
sport team-based health promotion
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programs.10,11 Although businesses
have recognized the ability of teams
to increase productivity,7 this was
one of the first large-scale trials of
their efficacy for promoting healthy
lifestyles.
PHLAME’s individual-centered
intervention used counselors skilled
in motivational interviewing (MI)
techniques.12–14 Unlike traditional
advice, which has limited effectiveness15,16 and presupposes knowing a
behavior’s adverse effects will be
accompanied by a desire to change,
MI facilitates individuals’ identifying their intrinsic motivation and
means for change. Even MI’s originators found it difficult to identify its
theoretical underpinnings,17 and its
closest alignment is with Rogers’
phenomenological theory,18 which
views internal motivation as the most
potent and enduring.19 Developed
and shown effective when used with
addiction,20 MI is being used to promote healthy behaviors,21 and 7 of
the 15 BCC studies included assessing its utility in that domain.4
Our participants were professional
firefighters, who have a work structure that is a natural setting for a
team-centered program. Typically,
three stable shifts, composed of four
to ten firefighters, staff a station,
with each shift working 24 hours
followed by 48 hours off duty. Firefighters also are a high-risk group,
with an increased prevalence of obesity, hypertension, dyslipidemia, certain malignancies, and chronic
musculoskeletal complaints. 22–25
Their cardiovascular risks, combined
with episodic intense physical exertion involving extreme heat and lifethreatening situations, account for
heart attacks causing half of firefighters’ on-the-job deaths,26 compared to approximately 10% for
other emergency medical services.27
Although firefighters recognize the
disparity between their occupational
requirements and physical health,28
previous lifestyle interventions
largely have been unsuccessful.29
We hypothesized that both a teamcentered curriculum and individual
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counseling would result in healthier
lifestyles than the control condition
and hoped that the team format
would be as efficacious as state-ofthe-art MI. We also assessed potential differences in the change process
by examining purported mediators
and cross-sectional models of behavior at baseline and follow-up.

clusion criteria, and the allocution,
follow-up, and assessment numbers
are presented in Fig. 1. Work assignments generally were stable during
the study year and only three MI and
six control firefighters became ineligible due to transfer to a team
station.

Materials and Methods

All participants received the same
assessment prior to learning their
group assignment at baseline and
tests were repeated at one year. To
standardize data collection, individuals were evaluated at approximately
8:00 AM and, after obtaining baseline
informed consent, participants proceeded to questionnaire completion
and physical testing.
Questionnaire. We assessed demographics; knowledge, behaviors,
and beliefs concerning nutrition; exercise; body weight; and other potentially influential factors, including
workgroup characteristics30,31 and
overall health.32 Most questions were
answered using an anchored sevenpoint Likert-type agreement scale
(strongly agree to strongly disagree).
Individual items were assembled into
constructs, using our prior work33
and exploratory and confirmatory
factor analyses. Their components
and reliability are shown in Table 1.
Construct scores were the items
summed and divided by their total
number. Certain questions from existing surveys used a five-point scale
(indicated in Table 1). When a construct contained a single five-point
item, the responses were not standardized or centered. Therefore, extreme responses to items using the
five-point scale would be weighted
slightly less than those using the
seven-point scale.
Dietary Instruments. Dietary habits were indexed using validated
screening instruments for daily servings of fruits and vegetables34 and
percentage of total calories from
fat.35 The final instrument contained
116 items. Firefighters completed the
surveys while receiving light refreshments during the hour between spec-

Participants and Study Design
We asked the department chiefs
and union representatives of five fire
departments without wellness programs in close proximity to Oregon
Health & Science University to participate. We calculated that these departments would provide greater
than a 90% chance of detecting primary outcome intervention effects of
more than one standard deviation,
without covariant adjustment and assuming an intraclass correlation coefficient of less than 0.1. Following
department approval, we disseminated study information through personal contact and an informational
video and offered participation to all
full-time, fit-for-duty professional
firefighters. Involvement was voluntary, all information collected was
confidential, and participants provided written informed consent. Data
were collected in 2002 through 2004,
with analyses in 2005. The Institutional Review Board of the Oregon
Health & Science University first
approved the study in August of
2000.
Fire stations and workgroups
(such as those in the Fire Marshall’s
office) from the five departments
were matched in triads based on
participant number, mean age, and
average station activity. All members
of a specific station or workgroup
were allocated to the same study
condition, and an independent individual unfamiliar with the departments used a program for generating
random numbers to assign units from
station or workgroup triads to one of
the three conditions. For the five
departments, 696 individuals met in-

Measures
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Fig. 1. Participant Enrollment and Outcomes.

imen collection and physical testing;
completed surveys were reviewed by
research staff to minimize missing
items.
Physiological Measures. Research
staff, different from those performing the MI counseling and implementing the team program, obtained
fitness indices and anthropometric
measures (height, weight, body composition, and body mass index). Oxygen uptake was measured during
Bruce protocol treadmill exercise to
maximal exertion using a SensorMedics 2900 (Viasys Healthcare, Yorba
Linda, CA) or a MedGraphics TEEM
100 metabolic cart (Aerosport, Inc.,
Ann Arbor, MI), with the same instrument used for an individual’s pretesting and testing at one year. Maximal
exertion was defined as volitional exhaustion, a plateau in heart rate, or a
respiratory exchange ratio greater than
1.10. Body composition was calculated from seven-site skin folds, assessed using Harpenden calipers on
one side of the body, with values
recorded to the nearest 0.1 mm.36
Strength and flexibility measures

recommended by the International
Association of Fire Fighters28 also
were obtained, including sit-ups/one
minute and sit-and-reach.

Interventions
Team-Centered Curriculum. For
this condition, each shift at a station
or self-identified workgroup became
a team, and by mutual consensus,
one person became the designated
team leader. That individual used a
Team Leaders Manual with explicitly scripted lesson plans to facilitate
the 11 45-minute team sessions, and
the other team members used corresponding workbooks. Prior to the
first session, team leaders received a
60-minute orientation to the curriculum’s format and overall structure.
They practiced leading a session and
reviewed scheduling issues.
The team curriculum’s 11 45minute sessions were scheduled in
clusters of three, two, three, and
three weekly sessions, with the final
session occurring approximately 3
months prior to follow-up testing.
Between sessions the Manual and
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workbooks were stored in a team
box (Fig. 2). During weeks without
scheduled sessions, longitudinal
bridging activities, such as a team
member tracking grid, promoted
ongoing disclosure of outcome behaviors and reinforced PHLAME’s
lifestyle objectives. Although three
shifts are based at a station, they
function independently. It was the
anticipated presence of visible bridging activities that led to the randomization by station strategy.
Each 45-minute session was composed of three to six activities. The
core content involved nutrition,
physical activity, and energy balance. Pilot testing revealed that team
participants appreciated the scripted
format’s ease but wanted some control of specific activities. Approximately 25% of content were scripted
electives selected by the team from a
menu of additional core topics, such
as stress, sleep, dietary supplements,
and plyometric training. Activities
were designed to be interactive, enjoyable, and consistent with principles of adult education, emphasizing
relevance, active learning, and application of new abilities.37 Friendly
competition and positive peer pressure were encouraged both among
team members and across teams.
During the initial team session,
each firefighter received his or her
physical, laboratory, and dietary
findings from their baseline assessment. These were entered in their
workbooks, and participants selfassessed their results and formulated
personal goals. The team discussed
those goals and means to collaborate on reaching or maintaining
their objectives. In subsequent
meetings, team members periodically reviewed progress toward their
initial goals.
Individual-Centered Motivational
Interviewing. PHLAME’s second intervention targeted the individual,
using a more traditional client and
provider format and techniques of
MI. Firefighters were randomly assigned to meet with one of six counselors, who were skilled in MI.
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TABLE 1
Constructs and Their Survey Item Components*
Outcomes and Potential Mediating Constructs and Their Questionnaire Items
Positive physical activity social support
Q1 Coworkers exercise with me regularly
Q2 Coworkers encourage me to exercise
Q3 Coworkers offer to exercise with me
Q4 My coworkers exercise with me
Physical activity beliefs and understanding
Q1 If I get regular exercise, I will feel less depressed
Q2 If I get regular exercise, I will have improved health
Q3 If I get regular exercise, I will reduce my risk of illness
Q4 If I get regular exercise, I will have an increased energy level
Q5 If I get regular exercise, I will feel less stress
Q6 Exercising regularly can lower blood pressure
Q7 Exercising regularly can reduce risk of cardiovascular disease
Healthy physical activity behavior
Q1 I exercise for 30 min most days
Q2 Days per week of hard physical activities
Q3 Days per week to strengthen your muscles
Q4 Days per week of moderate physical activity
Q5 Days per week that you work up a sweat
Q6 Days per week that get at least 30 min of exercise
Q7 Description overall level of physical activity
Q8 Intentions to exercise regularly (1 through 5)
Positive dietary social support
Q1 Coworkers eat a low fat diet
Q2 Coworkers eat more than 5 servings of fruits and vegetables each day
Q3 Estimate of firefighters in my department eating more than 5 servings of fruits and vegetables each day
Q4 Estimate of firefighters in my department eating a low fat diet
Dietary understanding
Q1 Eating 5 or more servings of fruits and vegetables each day lowers risk of arthritis
Q2 Eating 5 or more servings of fruits and vegetables each day lowers risk of cardiovascular disease
Q3 Eating 5 or more servings of fruits and vegetables each day lowers risk for diabetes
Q4 Eating 5 or more servings of fruits and vegetables each day lowers risk for high blood pressure
Q5 Eating 5 or more servings of fruits and vegetables each day lowers risk for high cholesterol
Q6 Eating 5 or more servings of fruits and vegetables each day lowers risk for cancer
Q7 Eating a low fat diet can lower risk for cardiovascular disease
Q8 Eating a low fat diet can lower risk for diabetes
Q9 Eating a low fat diet can lower risk for high blood pressure
Q10 Eating a low fat diet can lower risk for high cholesterol
Healthy dietary behaviors
Q1 Overall rating diet
Q2 Generally select healthy food items when eating at restaurants
Q3 When I cook, I prepare meals that are healthy
Q4 Intentions to eat low fat (5 point)
Q5 In the last year, I have tried to eat more fruits and vegetables
Q6 In the past year, I have tried to eat less fat
Q7 Do you consistently avoid eating high fat foods (5 point)
Overall well-being
Q1 How would you say your health is (5 point scale)
Q2 I am as healthy as anybody I know (5 point scale)
Q3 My health is excellent (5 point scale)

Alpha Reliability
(baseline/one-year)
0.89/0.91

0.91/0.94

0.92/0.93

0.74/0.72

0.91/0.94

0.81/0.81

0.80/0.81

*Unless otherwise specified, the survey items were answered using an anchored 7-point agreement scale, from 1 ⫽ strongly agree to 7 ⫽
strongly disagree. Construct scores were items summed and divided by their number.

Counselors traveled to the stations
and worksites and met privately with
their assigned firefighter while he or
she was on duty.
During their first meeting, a firefighter and counselor discussed the

study goals, and a values card-sort
activity38 was used to identify the
priorities that influenced the firefighter’s behaviors. During the next
meetings, they reviewed the individual’s baseline results, and the

firefighter identified potential health
behavior changes. In the fourth meeting, follow-up was negotiated, with the
possibility of up to five hours of additional in person or phone contact. At a
minimum, MI participants were con-
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Fig. 2. Team curriculum materials. The
team leader manual, team members’ workbooks, and associated materials were delivered to a team in the Team Box, where they
were stored between sessions.

tacted by phone and offered additional
meetings at 6 and 10 months.
The six MI interventionists had
varied ages and backgrounds. Although experienced counselors, only
two had significant experience with
MI, and each completed approximately 90 hours of MI training,
including seminars, educational videotapes, personal coaching from an
expert trainer, and practice with standardized patients. The Motivational
Interviewing Skill Code (MISC)
classifies a counselor’s verbal utterances into one of 23 mutually exclusive categories and the results are
used to calculate indices of MI performance (eg, the ratio of reflections
to questions and percent complex
reflections [paraphrases plus summaries]). 39 An independent skilled
MISC coder scored each counselor’s
practice tapes to establish proficiency. During the study, the counselors met periodically to provide
mutual support, debrief challenging
interactions, and review MI skills.
Participants in both interventions
received a Firefighters’ Health &
Fitness Guide, which was a 160-page
booklet developed by the investigators. As neither counselors nor team
members were content experts, the
booklet was a resource for participants. It contained information about
nutrition, physical activity, and selected common health conditions impacted by lifestyle, such as heart
disease, hypertension, dyslipidemia,
diabetes, and musculoskeletal inju-
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ries. The guide also had recommendations and illustrations for physical
activities to increase flexibility, endurance, and strength.
Control. Firefighters from control
stations and workgroups received
only their test results, accompanied
by brief explanations and a listing of
normal values. Control participants
were informed that they were free to
use their test results and own initiative to alter their lifestyles.

Fidelity and Adherence
For the MI interactions, counselors
audiotaped their meetings and 10%
were selected randomly for MISC
coding to monitor MI performance.
The individual who performed tape
coding to establish proficiency also
coded these subsequent tapes. There
were no significant differences
among counselors after training and
intra-individually over time. They
averaged a reflections-to-questions
ratio of 2.2 and 74% of reflections
were complex (criteria for competency are a ratio greater than 1 and
more than 40% complex reflections).
Adherence to the team-centered,
peer-led curriculum was assessed
by observing randomly selected
teams and session numbers and using the team leaders’ scripted lesson plans as behavioral checklists.
Work logs were reviewed to track
firefighters’ station assignment and
identify control and MI firefighters
who became ineligible due to
movement to a team station. The
follow-up team survey queried
those participants about number of
team sessions attended.

Statistical Analyses
Standard descriptive statistics
were used to examine baseline characteristics. 2 analyses and analysis
of variance were applied to assess
differences among those not enrolled
and drop outs for the three conditions. Program effects were assessed
using an ANCOVA-based approach
within the Generalized Estimating
Equations random effects model
framework, which extends General-
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ized Linear Models to deal with time
dependence and data’s hierarchical
structure.40,41
A proposed model for relationships
among general well-being, diet, and
physical activity was evaluated using a
path analytic approach with MPLUS,
version 2.13 software (Muthén &
Muthén, Los Angeles, CA).42,43
Group membership was dummy coded
into two dichotomous variables indicating either the team-centered curriculum or MI condition; subjects coded
zero on both were implicitly in the
control condition. Thus, path coefficients are referenced to an implied
value of zero for control subjects.

Results
Descriptors for participants are
shown in Table 2. The sample included 579 men (97%) and 20
women, with a mean age of 41 years
(range of 20 – 60 years old). A majority were white (91%), married
(79%), and reported annual household incomes of $50,000 or greater
(79%). Although the MI condition
was slightly older (P ⬍ 0.01) and
had more runs per shift (P ⬍ 0.001),
at baseline no clinically meaningful
demographic differences were
present. Attrition was not different
among conditions nor did it have
interaction effects on outcomes, and
analyses were performed on those
present at one-year follow-up.
Both interventions were feasible,
delivered with high fidelity, and
acceptable to firefighters, as evidenced by the comparable retention
rates in the three conditions. We
observed 30.3% of the team sessions. The average session length
was 46.3 ⫾ 14.1 (mean ⫾ SD)
minutes, during which 76.4 ⫾
18.5% of scripted activities occurred. By self-report, 73% of team
participants indicated that they attended 7 or more of the 11 team
sessions, and 34% reported attending all the team sessions. For the
individual MI meetings, firefighters averaged a total of 4.4 ⫾ 1.5
interactions, with duration of 42 ⫾
22 minutes per meeting. Following
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TABLE 2
Firefighter Characteristics at Study Entry (mean ⫾ SD)

Age (yr)*
Years as firefighter
Runs per shift**
Male
White
Married

Team
Curriculum

Individual
Motivational
Interviewing

Testing
Only
Control

Total

39 ⫾ 9
15 ⫾ 9
3.5 ⫾ 1.1
96%
92%
79%

42 ⫾ 9
17 ⫾ 8
4.0 ⫾ 1.6
97%
88%
79%

41 ⫾ 9
16 ⫾ 9
3.4 ⫾ 1.2
98%
92%
79%

41 ⫾ 9
16 ⫾ 9
3.7 ⫾ 1.3
97%
91%
79%

Average runs/shift recorded ranges: 1 ⫽ 0 (not station-based); 2 ⫽ 1–2; 3 ⫽ 3–5; 4 ⫽ 6 – 8;
5 ⫽ 9 –12, 6 ⬎ 12.
*P ⬍ 0.01.
**P ⬍ 0.0001.

the initial four in-person meetings,
follow-up contacts were approximately equally divided between inperson and phone contacts. Use of
the Fire Fighter Guide was assessed with a follow-up survey
item, which asked how much the
participant read the guide using an
anchored scale from 0 ⫽ none to
6 ⫽ all. The MI and team groups
did not differ significantly, with
averages (mean ⫾ SD) of 3.0 ⫾ 2.0
and 3.3 ⫾ 1.7, respectively.

Program Effects
Consistent with recommendations
at the time, firefighters were advised
that the goal fruit and vegetable

intake was a minimum of five servings per day, with additional benefits for greater consumption. Despite
relatively high baseline levels, both
intervention groups significantly increased their fruit and vegetable intake (P ⬍ 0.01 team and P ⬍ 0.05
MI). Significant effects were seen for
body mass index, with less weight gain
among the two intervention groups
(P ⬍ 0.05 for each). Both interventions also resulted in significant increases in sit-ups in one minute (P ⬍
0.05 for each), and neither impacted
significantly on measured peak oxygen
uptake (Table 3).
Paralleling the fruit and vegetable
intake findings, healthy dietary be-

havior also significantly increased in
both intervention groups (P ⬍ 0.005
for each). Only team firefighters significantly increased dietary understanding (P ⬍ 0.005) and reported
greater dietary social support (P ⬍
0.001). Physical activity beliefs and
understanding was high at baseline
and did not change. In addition, the
index of general well-being significantly improved in both intervention
groups (P ⬍ 0.01 for each), compared to the control condition.

Cross-Sectional Models
Figure 3 presents the components
and path coefficients for a baseline
cross-sectional model, which combines dietary and physical activity
outcomes in a single overall wellbeing variable, which is relationship
consistent with newer instruments
for employee well-being.44 Figure 4
is the one-year cross-sectional model
with intervention groups added.
Baseline paths had similar loading
coefficients at one year, suggesting
robust underlying relationships. The
explained variance in general wellbeing was substantial at both time
points (R2 0.20 at baseline and 0.24
at one year). The overall model fit
indices for baseline and one-year
models are shown in Table 4.

TABLE 3
Results at Baseline One Year (mean 关SEM兴)
Team Curriculum

Daily servings fruits vegetables
Percent calories from fat
Healthy dietary behavior
Dietary understanding
Positive dietary social support
Peak oxygen uptake (ml/kg/min)
Sit-ups in 1 min
Healthy physical activity behavior
Physical activity beliefs and understanding
Positive physical activity social support
Body weight (lbs.)
Body mass index
Overall well-being
*P ⬍ 0.05.
**P ⬍ 0.01.
†P ⬍ 0.005.
‡P ⬍ 0.001.

Individual Counseling

Control

Baseline

One Year

Baseline

One Year

Baseline

One Year

5.8 (0.2)
34.1 (0.5)
4.14 (0.07)
5.53 (0.07)
3.24 (0.06)
39.6 (0.1)
36.3 (0.6)
3.38 (1.44)
6.19 (0.06)
3.43 (0.07)
195.7 (2.2)
27.4 (0.3)
3.59 (0.06)

7.4 (0.3)**
31.9 (0.4)
4.55 (0.07)†
5.84 (0.07)†
3.60 (0.06)‡
41.3 (0.1)
38.4 (0.6)*
3.61 (1.37)
6.25 (0.07)
3.48 (0.07)*
196.6 (2.2)*
27.5 (0.3)*
3.70 (0.06)*

5.5 (0.3)
34.9 (0.4)
3.96 (0.06)
5.56 (0.07)
3.41 (0.06)
39.5 (0.1)
34.5 (0.5)
3.07 (1.40)
6.00 (0.07)
3.41 (0.08)
192.7 (2.1)
27.1 (0.3)
3.65 (0.06)

6.2 (0.3)*
32.5 (0.4)
4.43 (0.08)†
5.63 (0.08)
3.15 (0.06)
40.9 (0.6)
37.4 (0.8)*
3.32 (1.02)
6.06 (0.06)
3.48 (0.08)
193.9 (2.1)*
27.3 (0.3)*
3.73 (0.05)*

5.7 (0.3)
35.6 (0.5)
3.99 (0.09)
5.57 (0.09)
3.22 (0.08)
38.3 (0.6)
35.1 (0.6)
3.19 (1.40)
6.10 (0.07)
3.11 (0.08)
196.6 (2.6)
27.9 (0.3)
3.57 (0.06)

5.8 (0.3)
35.6 (0.4)
4.12 (0.09)
5.55 (0.09)
2.68 (0.07)
39.1 (0.1)
36.0 (0.8)
3.28 (1.45)
6.08 (0.07)
3.15 (0.07)
200.0 (2.8)
28.4 (0.4)
3.51 (0.08)
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Fig. 3. Baseline cross-sectional model. Constructs (Table 2) are in squares; single headed
arrows indicate presumed directional effects. Path coefficients are significant relationships
between variables, with standardized values in parentheses and residual unexplained variance in
rounded rectangles.

Discussion
Two different behavior change strategies, a team-centered curriculum and
individual motivational interviewing,
positively impacted nutrition behaviors, were associated with less weight
gain and enhanced general well-being
compared to a testing and results only
control condition.
The intervention effects were observed despite factors that may have
attenuated the findings. First, the
control group demonstrated positive
changes and others have observed
testing alone can favorably impact
beliefs and behaviors.46 Participants
also reported an average initial fruit
and vegetable intake already at the
minimum recommended level. In
general, programs to alter diets are
more successful among those with
illnesses directly impacted by the
nutritional change or with the most
potential for improvement.47 Our di-

etary fat goal may have been undermined because during the study year,
the need to avoid fat was questioned48 and dietary recommendations changed to emphasize saturated
rather than total fat.49
The body weight effects are comparable to other successful worksite
weight-loss programs,50 may reflect
greater fruit and vegetable intake’s
impact on caloric density,51,52 and if
sustained might favorably impact
adults’ gradual weight gain.53 Both
interventions also increased perceived well-being. Although many
health promotion benefits are longer
term, worksite wellness has begun to
link healthy lifestyles with more immediate benefits on employees’
mood, perceived well-being, and
productivity.44
Our recommendations were for 30
minutes of daily moderate physical
activity, aimed at achieving health
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benefits rather than an exercise intensity needed to enhance aerobic
endurance. Accordingly, lack of an
increase in peak oxygen consumption was not unexpected, especially
given the above average baseline
fitness levels indicated by participants’ initial measured peak oxygen uptake.54
Traditional counseling has limited
efficacy when used to promote
healthy nutrition and regular physical activity.15,16 Motivational interviewing is a promising alternative
and our findings indicate MI can
increase healthy behaviors, even
among men. The efficacy with the
predominantly male participants is of
note because in another large health
promotion trial, only women seemed
to benefit from counseling.55
Directly comparing the team curriculum and MI is problematic. In
addition to different content and
format, the absolute time spent in
team sessions was greater than in
individually focused MI. Following
the initial meetings, MI firefighters
determined meeting number and although they could have contact time
equivalent to the teams, most chose
fewer interactions. The costs of MIs
were relatively high and related to
counselor training and time. Once
formatted, the team materials were
relatively inexpensive at approximately 25 dollars per firefighter. The
scripted format and self-contained
packaging was designed to facilitate
fidelity to the curricula and easy
exportability.56 Its use of peer leaders may be a critical feature, with
benefits beyond reducing expense.
Although perhaps counter intuitive,
peer teachers can be more effective
than experienced instructors, by enhancing information relevance and
increasing a team’s ownership and
personal investment in activities.57
An addition to intervention format
and contact time, the intervention
cross-sectional model indicates that
the change process may have differed. The team program increased
dietary social support, with that construct being comprised of items that
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Our study has limitations. Firefighters have a unique work structure, and
our participants were almost all men,
with a narrow racial and ethnic distribution reflecting local demographics.
Clearly, further study of the teamcentered paradigm, with additional
measures at the team and individual
level, are needed before extrapolating
these findings to other settings. However, educators and businesses have
long lists of team-building activities63,64 and incorporating those may
make a scripted, peer-led curriculum
applicable to other groups. Our findings provide a logical starting point for
further inquiry into the team-centered
format as an effective, easily exportable, and economically feasible means
for health promotion.

Acknowledgment
Fig. 4. Intervention model. Path coefficients in Fig. 3 remained significant and those numbers
and additional cross-section paths were removed to minimize visual clutter. Only intervention
associated significant paths are shown, with standardized coefficient in parentheses and residual
unexplained variance in rounded rectangles.

reflect norms and group cohesion30,31 and dietary understanding,
the latter finding consistent with
knowledge as a mediator for other
nutrition interventions.58,59 Explicit
team-based nutrition activities appeared necessary to recruit those
positive social influences, as a preexisting team-oriented work structure and shift-members’ simultaneous
MI participation did not increase that
construct. In contrast, MI directly affected overall well-being or more
likely, worked through latent variables

that were not assessed. Although MI is
not ‘therapy,’ in our pilot study, only
MI was associated with an improved
mood,33 perhaps related to its fostering
self-awareness and making connections among internal cues, behaviors,
and subsequent outcomes.60 Our models are cross-sectional and do not
prove causality. However, the observations are conceptually plausible,61
bolstered by the study’s high participation rate and randomized design,62 and provide a conceptual
framework for subsequent study.

TABLE 4
Model Fit Indices
Simple Model

2
Degrees of freedom (df)
2/df
CFI
RMSEA
SRMR

Baseline

One-Year

Model With Interventions
One-Year

17.94
8
2.24
0.960
0.055
0.039

14.37
8
1.79
0.978
0.043
0.029

17.24
12
1.44
0.989
0.032
0.025

Model fit is acceptable when 2/df ⬍ 3, CFI ⬎ 0.95, RMSEA ⬍ 0.06, SRMR ⬍ 0.05.45

The authors are grateful to Denise Ernst,
MA, MS, for scoring the audiotapes and to
the firefighters of Camus Fire & Rescue, Fire
District 3 (Brush Prairie, Washington), Fire
District 11 (Battleground, Washington), Portland Fire & Rescue and the Salem Fire
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Muthèn BO, Shedden K. Finite mixture
modeling with mixture outcomes using
the EM algorithm. Biometrics. 1999;55:
463– 469.
Mills PR. The development of a new
corporate specific health risk measurement instrument, and its use in investigating the relationship between health
and well-being and employee productivity. Environ Health. 2005;4:1. Available
at: http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid⫽548523. Accessed December 22, 2005.
Hu L, Bentler PM. Cutoff criteria for fit
indexes in covariance structure analysis:
conventional criteria versus new alternatives. Structural Equation Modeling.
1999;6:1–55.
Bankhead CR, Brett J, Bukach C, et al.
The impact of screening on future healthpromoting behaviours and health beliefs:
a systematic review. Health Technol Assess. 2003;7:1–92.
Ammerman AS, Lindquist CH, Lohr KN,
Hersey J. The efficacy of behavioral in-

JOEM

48.

49.

50.

51.

52.

53.

54.

•

Volume 49, Number 2, February 2007

terventions to modify dietary fat and fruit
and vegetable intake: A review of the
evidence. Prev Med. 2002;35:25– 41.
Tubs G. What if it’s all been a big fat lie?
New York Times Magazine. 2002 July
7:22.
Hu FB, Willett WC. Optimal diets for
prevention of coronary artery disease.
JAMA. 2002;288:2569 –2578.
Chapman LS. Reducing obesity in work
organizations. Am J Health Promot.
2004;19(Suppl):1– 8; discussion 12.
Yao M, Roberts SB. Dietary energy density and weight regulation. Nutr Rev.
2001;59:247–258.
Joint WHO/FAO Expert Consultation.
Diet, Nutrition and the Prevention of
Chronic Diseases. WHO Technical Report Series 916. World Health Organization, Geneva. Available at: http://
www.who.int/hpr/NPH/docs/who_fao_
expert_report.pdf. Accessed April 22,
2006.
Flegal KM, Carroll MD, Ogden CL,
Johnson CL. Prevalence and trends in
obesity among US adults, 1999 –2000.
JAMA. 2002;288:1723–1727.
Powers SK, Howley ET. Exercise Phys-

55.

56.

57.

58.

iology. Boston, MA: WCB/McGrawHill; 1998: 270.
The Writing Group for the Activity
Counseling Trial Research Group. Effects of physical activity counseling in
primary care: the Activity Counseling
Trial: a randomized controlled trial.
JAMA. 2001;286:677– 687.
Rimer BK. Moving translational research
forward: do we need a GPS? In From
Clinical Trials to Community: The Science of Translating Diabetes and Obesity
Research. Final Post Conference Proceedings. 2004:37– 41. Available at:
http://www.niddk.nih.gov/fund/other/
Diabetes-Translation/index.htm. Accessed April 22, 2006.
Buller DB, Morrill C, Taren D et al.
Randomized trial testing the effect of
peer education at increasing fruit and
vegetable intake. J Natl Cancer Inst.
1999;91:1491–1500.
MacKinnon DP, Goldberg L, Clarke GN,
et al. Mediating mechanisms in a program to reduce intentions to use anabolic
steroids and improve exercise selfefficacy and dietary behavior. Prev Sci.
2001;2:15–28.

213
59. Reynolds KD, Bishop DB, Chou CP, et
al. Contrasting mediating variables in
two 5-a-day nutrition intervention programs. Prev Med. 2004;39:882– 893.
60. Lewinsohn PM, Clarke GN. Psychosocial
treatments for adolescent depression.
Clin Psychol Rev. 1999;19:329 –342.
61. Bauman AE, Sallis JF, Dzewaltowski
DA, Owen N. Toward a better understanding of the influences on physical
activity: the role of determinants, correlates, causal variables, mediators, moderators, and confounders. Am J Prev Med.
2002;23(Suppl):5–14.
62. Glasgow RE, Klesges LM, Dzewaltowski
DA, et al. The future of health behavior
change research: what is needed to improve translation on research into health
promotion practice? Ann Behav Med.
2004;27:3–12.
63. Basham A, Appleton V, Dykeman C.
Team Building in Education. Denver,
CO: Love Publishing Co.; 2000.
64. Dyer WG. Team Building: Current Issues and New Alternatives, third edition.
Reading, Mass:Addison-Wesley Publishing Co.; 1995.

