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ABSTRACT

Background: Weight management is critical in police work. It can have both legal and life-saving implications as it is linked to
the health and physical readiness of the officers. A weight loss competition is one way to address weight management in police
work. Among the factors to consider is gender impact, as females forge forward within a male environment. Also, assessing
weight loss among obesity categories is essential for designing effective programing. Purpose: To compare mass changes
among body mass index (BMI) categories and between genders at biweekly weigh-ins during a 12-week competition with
recommendations for professionals. Methods: Before the competition began, the participants were instructed that those teams
recording greatest percentage loss won. Body mass (body weight) comparisons were made between genders and among BMI
categories. Results: Mean body mass lost for the 225 officers was 5.26 kg. Genders had similar mass losses. Normal and
overweight BMI classes had significantly (p < 0.05) less body mass changes than obese classes. In weeks 2 to 4, the extreme
obese category experienced greatest losses. No differences were found in amount of loss among any of the groups from weeks
6 to 12. Conclusion: This multiple-site, large-scale and low-cost intervention specific to police was successful. The program had
equivalent gender impact in terms of mass lost. In the second half of the program, the higher BMI groups did not lose
significantly more than the lower BMI groups indicating physiological and/or motivational effects to be addressed in future
programs.

INTRODUCTION

Obesity is reported to be at epidemic proportions in western societies. In the United States, the percentage of those classified as
overweight and obese is at a record high, 68.8%, with over 35.7% being classified as obese.! Obesity is reported to affect all age
groups below 70 years.2 This raises concerns based on the association of obesity with increases in morbidity and mortality.
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Prevalent disease conditions connected to obesity include cardiovascular disease, type 2 diabetes, gallbladder disease, stroke,
osteoarthritis, and some cancers.? Clearly, obesity can have dramatic negative effects on the individual as well as industry and
health care systems with corresponding costs and economic issues.*

Background

Studies of work environments have revealed associations between greater body mass index (BMI) and long working hours, shift
work, and job stress.5 There is also evidence of increased obesity in high demand and low-control work environments.5 Police
officers are subject to these work conditions. Furthermore, police work differs from other professionals as their job requires
periods of inactivity followed by bursts of high activity which maybe in emergency or life threatening situations. This adds to the
stress, high demand, and low-control work environment.

Studies have shown that police officers’ body mass increased significantly after the initial academy training.6 A recent longitudinal
report on police documented an increase of approximately 0.91kg per year for male officers and a 0.68 kg per year for females in
the first decade of employment.” Police work involves high stress that is linked to a disproportionate number of health problems,
such as heart disease, gastrointestinal disorders, alcoholism, emotional disorders, excess weight, and weight gain.810 The
resulting obesity may potentially affect both work opportunity and job performance.’

Employers are keenly interested in worksite-based health promotional programming to effect weight loss while offering
opportunities for decreasing adult obesity and health care costs.!!. 12 Qualitative and quantitative studies have yielded positive
results on the effectiveness of worksite initiatives for controlling workers’ weight.'® Direct and indirect costs to employers are
substantial and correspond with rising health insurance premiums.'4 Additional programming can lead to cost and time savings
such as reduced absenteeism, sick leave, disability injuries, and healthcare claims. 517

Over the past 30 to 40 years, research has led to improvements in short-term weight loss program efficacy.'2 Voluntary weight
loss is a common practice in the United States regardless of age, gender, or ethnicity.'® Therefore, it makes sense to offer
worksite weight loss programming to affect large groups of adults.™ For worksites offering weight loss programming, it appears
the self-regulated approach (one that includes regular weigh-ins, self-reinforcement, and self-corrective action) has proven to be
successful.'®

Numerous worksite studies address weight loss programs.' 20 However, our review revealed a paucity of recent research
regarding in-service police weight loss competitions. Little research was found that compared weight loss patterns between BMI
categories and none concerning police. Reports on weight loss among in-service police dealt primarily with exercise and
nutrition-based interventions.62! Little emphasis is placed on patterns of weight loss and how interventions can be modified
according to these patterns to enhance efficacy.

In light of the Healthy People 2020 obesity prevention goals, there is a need to explore the viability of weight loss competitions,
especially in police departments.2 The Charlotte-Mecklenburg Police Department, a law enforcement agency in the
Southeastern United States, conducted its first weight loss competition. The purpose of this report is to compare the weight loss
of sworn officers among BMI categories and between genders at each of the biweekly weigh-ins during this 12-week weight loss
competition, as well as suggest health promotional strategies based on the results and authors’ observations of this program.
More specifically in this study, the tested null hypothesis was that in a 12-week police weight loss competition, there will be no
differences between genders and among BMI categories regarding the amount of mass lost. Also, there will be no changes in the
starting to final mean body mass over the 12-week period. Furthermore, there will be no significant differences in weight loss
over the 12-week period between genders or among BMI categories.

METHOD

Participants

The participants for this study consisted of 225 sworn police officers from the Charlotte-Mecklenburg Police Department that
volunteered to participate in a weight loss competition. Approximately, 1,717 police officers were in the Charlotte Mecklenburg
Police Department. The University of North Carolina at Wilmington Institutional Review Board, which follows the Office of Human
Research Protection Requirements, was contacted. Since this research involved existing and individually unidentifiable data, it
was exempt from applicable human subject regulation.

Protocol

A team weight loss competition was offered to all employees of the Charlotte-Mecklenburg Police Department. The program ran
from January 3, 2011 to March 28, 2011. Participants formed their own teams of three to four employees and these teams
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entered the competition. Teams competed against each other as well as amongst the various districts, locations, or departments
including the 13 Patrol Districts, the different floors of the Police Headquarters building, Communications, the Academy, and
Animal Control. After the initial weigh-in, participants were required to weigh-in every other week throughout the course of the
program for a total of seven weigh-ins. The weigh-ins were conducted in each district, location, or department with a Detecto
beam-balance scale (detecto.com), and the participants weighed wearing a T-shirt, shorts, and without shoes. The same model
and series of Detecto scales were used at each weigh-in location, and individuals were weighed on the same scale each time.
Scales were calibrated to zero before each weigh-in. Coordinators were trained on the proper use and management of the
scales. Participants who completed all the weigh-ins were eligible for rewards. All participants were required to sign an informed
consent waiver.

The police department’s fitness coordinator, a master’s level exercise physiologist, directed the program. The fitness coordinator
reported to an administrator in the police department who served as a liaison to upper level management. Coordinators were
designated within each district and their role was to administer and record all weigh-ins, and report these results to the fitness
coordinator. The fitness coordinator also wrote and distributed an email newsletter that was sent to participants before each
weigh-ins. This newsletter included information about the competition, nutrition, healthy recipes, and exercise. Each district
coordinator received training via written instructions on weigh-ins and administrative protocols.

Six weeks before the competition, emails were sent out as a promotional teaser to the employees announcing the competition
with additional information being added each week. Two weeks prior to the start of the competition, the process on how to
register was provided. The teams registered by email with the district coordinators who gave this information to the fitness
coordinator. A complete description of the rules and prizes for the winners was also given to each participant along with how one
could obtain personal counseling. Personal counseling was provided by physical fitness instructors at the police academy.
Counseling involved individual dietary and fitness information and recommendations. All counselors were state-certified physical
fitness instructors through the North Carolina Police Academy.

The competition distributed awards and prizes for the following categories:

o  Participation Award (defined as attending all weigh-ins) — Dri-FIT shirt with “Biggest Loser” logo

o District Award Certificates for Highest Percent Loss to each 1st place team within each district, headquarters floor,
academy, vice, and animal control.

o District Trophy for the district with most total pounds lost.

e Random Drawing — All teams that completed the program were eligible for a random drawing of one team to win free
athletic shoes valued at up to $100.

e  Grand Prizes — An 8 gigabyte iPod Touch to each team member from top three teams.

The team score was the average percent dropped among all team members. Total value for the awards and prizes was $6,925.

Statistical Analysis

Dropouts were excluded from the data analysis in order to provide a more accurate assessment of the mass lost at each 2 week
period. This exclusion potentially affects the ability to accurately assess the overall efficacy of the program. Comparisons
between genders and among BMI categories were made relative to the total amount of body mass (weight) lost and amount of
change over each 2 weeks of the study. The BMI was calculated (kg/m2) from each participant’s initial weigh-in and consisted of
the following categories: normal (18.5 to 24.9), overweight (25.0 to 29.9), class | obese (30.0 to 34.9), class Il obese (35.0 to
39.9), and class IIl obese (>40).

Paired sample T-tests were used to compare starting and final body masses (weights) of all participants, starting and final body
masses within each BMI category, and the absolute mass loss within each period. One-way ANOVA tests were used to compare
genders in relationship to height, body mass, BMI, and changes that occurred between each successive weigh-in. Also, one-way
ANOVA comparisons were used to compare body masses between genders at each weigh-in period. ANOVA with Tukey HSD
tests were used to compare body mass changes within BMI categories from start to final weigh-in and the 2-week change at
each successive weigh-in. Mean + standard deviation (SD) is used to report measures of central tendency and variation. Body
weight is reported as body mass in kilograms in the results, tables, and figures to meet the international metric unites standards.

RESULTS

Out of the 260 police officers that participated in the competition, 225 completed all 7 weigh-ins throughout the 12-week period
and were used in this analysis. Approximately 5% of the officers utilized counseling services for weight loss. There were no
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significant differences in age between genders and among BMI categories. The age range was 24 to 55 years with a mean age

of 39 £ 7 years.

Table 1 is a comparison of police height, body mass, and BMI by gender. As expected, females had significantly (p < 0.001) less
starting and final body mass. They also had a significantly (p < 0.001) lower starting and final BMI. Altogether, the starting body

mass was 101.0 kg and the final body mass was 95.8 kg with a starting BMI of 32.3 and a final BMI of 30.6.

Table 1. Comparison of Police Height, Body Mass, and BMI by Gender

Female Male Total
N Mean | SD Mean SD N Mean SD | p-value
Height (cm) 45 166.7 | 7.8 | 179 179.2 6.9 224 176.7 8.7 0.000ttt
Starting Body Mass (kg) | 46 819 | 158 | 179 105.9 19.0 | 225 101.0 20.8 | 0.000ttt
Final Body Mass (kg) 46 776 | 15.0 | 179 1004 173 | 225 95.8 19.2 | 0.000ttt
Starting BMI 45 296 |60 |179 32.9 5.3 224 32.3 5.6 0.000ttt
Final BMI 45 281 |56 | 179 31.2 49 224 30.6 5.2 0.000ftt

ANOVA comparisons between genders: t1fp < 0.001; SD = Standard Deviation

Figure 1 portrays the biweekly body mass changes starting with the initial weigh-in. ANOVA comparisons indicated significant
body mass loss at each weigh-in period (p < 0.001). There was a decline in the amount of body mass loss starting at the initial
weigh-in period with the initial body mass loss being 1.9 kg and the lowest amount of mass loss being 0.4 kg at the tenth week

weigh-in.

Figure 1. Biweekly Mean Body Mass Change in 12 Week Police Weight Loss Competition
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Figure 2, a gender comparison of body mass loss in the 12-week police weight loss competition, demonstrates no significant
differences between genders. There was a declining rate of body mass loss over time with an increase in body mass at the final
weigh-in for both genders. Males tended to lose more body mass in the first 5 weigh-in periods, 1.38 kg, and females tended to

lose 0.17 kg more body mass than males at the final weigh-in period. However, the differences were not significant.

© The Internet Journal of Allied Health Sciences and Practice, 2014




Health Promotion Strategies Derived from a Metropolitan Police Weight Loss Competition with Weight Loss Comparisons by Gender and Body Mass Index Category 5

Figure 2. Gender Comparison of Mean Body Mass Loss in 12 Week Police Weight Loss Competition

1

£.

[=
N

—

9
P
" -

Body Mass Loss (Kg)

.5 P+\(‘~g/"

o

ANOVA comparisons indicated no significant differences between genders
Mean body mass loss + standard deviation

Figure 3 illustrates body mass loss from the initial to final weigh-ins among BMI categories over 12 weeks. Those with higher
BMIs typically lost more body mass. More specifically, the normal and overweight categories lost significantly (p < 0.05) less
body mass than the 3 obese categories. Furthermore, the extreme obese category lost significantly (p < 0.05) more body mass
than the 3 lowest BMI categories.

Figure 3. Mean Body Mass Loss from Initial to Final Weigh-In Among BMI Categories Over 12 Weeks

10.07 04x70M
Gl
=
T 8.07
E
.
2 6141 62=48
t -
g 6.0
n
)
|
38129

S a0
i
©
=
— -
£ 20 14+20!
<]
) -

.0

T T T .
Normal Overweight Obese | Obese |l Extreme
n=21 n=65 n=77 n=45 Obese
BMI Category n=16

t Normal and overweight are significantly lower than the obese categories (p < 0.05)
tt Extreme obese is significantly higher than the lowest 3 BMI categories (p < 0.05)
ANOVA used to compare differences in body mass loss among BMI categories

BMI calculated from initial weigh-in

All BMI categories had a significant (p < 0.01) decrease from starting to final weigh-ins
Mean body mass loss + standard deviation

© The Internet Journal of Allied Health Sciences and Practice, 2014




Health Promotion Strategies Derived from a Metropolitan Police Weight Loss Competition with Weight Loss Comparisons by Gender and Body Mass Index Category 6

Figure 4 graphically portrays the biweekly mean body mass loss among BMI categories in the 12-week police weight loss
competition. The extreme obese category lost more body mass than the other categories in the first 6 weeks. However, this
pattern declined from weeks 6 to 12 with no differences found in the amount lost among the groups.

Figure 4. Biweekly Mean Body Mass Loss among BMI Categories in 12 Week Police Weight Loss Competition
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DISCUSSION

This study was unique from other studies, as it focused solely on police officers participating in a weight loss competition. There
were striking similarities in weight loss between genders. An analysis of BMI categories revealed greater mass (weight) loss
among those with a higher BMI. In weeks 2 to 4, the extreme obese lost more body mass than the other BMI categories.
However, this relationship diminished from weeks 4 to 12 with little differences among BMI categories from weeks 6 to 12.

The mean body mass loss was 5.26 kg, which is comparable to other weight loss competition studies. One 12-week competition,
among three banks and two industries, n=277, yielded an average loss of 5.5 kg.28 Another study involving ten competitions in
fifteen worksites, n=1177, was also as effective.'s In a state-wide internet-based program, Shape Up Rhode Island 2007 (SURI),
less weight was lost, 3.2 kg, from individuals completing at least 12 weeks of the 16-week program, n= 6795.24

It is interesting to note that even though females had a lower BMI and significantly lower body mass at the start of the
competition, the mass loss patterns were similar between genders at each weigh-in period. This is supported by others."5.25 The
similarity in weight loss between genders in this study may be attributed to similar physical demands within the police occupation.
This supports the assumption that differences in worksite physical activities between genders account for different weight loss
patterns.2

Studies indicate obese people tend to lose weight more rapidly than non-obese or lean people in a small period of time.27. 28 This
is supported further by the positive correlation of initial BMI with weight loss.2® While those with the highest BMI lost the most
weight during the initial 4 weeks, this trend did not continue. In fact, the rapid losses of the obese categories abated to a rate
similar to the lower BMI categories, which exhibited a steadier weight loss pattern throughout the 12-week period. No literature
was found concerning law enforcement weight loss initiatives that supported or refuted these findings.

There are numerous strengths to this study. First, there is very little literature that speaks to weight loss programs in police
departments. The fact that there were a relatively large number of participants and the attrition rate was low added to the
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statistical strength of the analysis. Also, it provides an opportunity to observe the gender and BMI weight loss patterns within an
actual work setting involving participants with similar training, culture, and job demands, thus reducing the complexity of worksite
heterogeneity.™ It also demonstrated a type of program that can be implemented at low costs and in multiple settings, which is a
primary need of police organizations with participants in multiple locations. 2

The competition team design was effective in this metropolitan police department. This program’s success may be a result of the
team-oriented police culture as well as the officer's naturally competitive tendencies. Typically, police organizations are
predominately male, and it has been reported that male participation increases in weight loss competitions versus individual or
cooperative weight loss interventions.'® This program and others showed that weight loss differences between genders were
minimized making this program especially useful in police organizations, and possibly other related organizations, that need to
address obesity issues of both males and females.'s Others noted this design, which with easy access to health and fitness
professionals, promotes individual and group success.'? The exercise physiologist overseeing this weight loss competition
indicated that actual use of the fitness professionals was limited to the planning, promoting, and administering of this program,
and participants generally did not seek individualized fitness and nutrition prescriptions. It may be that participants in the
competition did not take advantage of these services because these resources are routinely available to the police officers during
their initial recruit training and regular physical fitness testing.

A primary weakness of this case study was it lacked components of an experimental design such as randomized trials and
control groups. Furthermore, there is scrutiny as to the applicability of BMI as an acceptable measure of overweight and obesity
classes.30 It isn’t known if BMI changes were due to regression of the mean or not. Also, there was insufficient information
regarding percent body fat, ethnicity, and changes in behavior. Even though the nature of applying this type of intervention
requires multiple data collectors at diverse sites, this can increase instrumental and inter-rater variability. There was no post-
program evaluation to determine the participants’ perspectives as to the program’s effectiveness. Emergency calls and shift
changes made it difficult to schedule weigh-ins at the same time of day, which could increase data collection inconsistency.

While numerous weight loss studies exist for other occupations, there is a lack of research regarding law enforcement
employees.® Furthermore, efficacy and effectiveness of police weight loss programs should be addressed through experimental
design. A unified police initiative to track weight loss longitudinally would enhance understanding and provide a platform for
randomized, controlled trials among and within departments. This involves systematic analyses with standard variables such as
gender, physical fitness levels, exercise habits, diet, dropout rates, and more definitive measures of body composition. More
research is also needed regarding other health measures such as cardiovascular and diabetic risk factors within police settings
which could be provided, in part, by personnel medical records.® Reports using standardized questionnaires would be beneficial
in providing feedback to ensure systematic improvements such as identifying effective incentives and rewards, improving weight
loss outcomes, attendance, motivation, and satisfaction. Finally, it is essential to review and analyze the cost benefits and
effectiveness in improving department productivity, morale, and physical fitness.

Suggestions and Recommendations for Applying Findings

Several recommendations can be made to health education specialists and program coordinators to help achieve optimal
outcomes from weight loss programs. These are suggested based partly on the study outcomes and partly our practical
observations while conducting the program:

1) The competition format appeared to be highly effective in obtaining and maintaining high levels of participation in
appropriate groups.

2) Health education specialists are advised to be prepared with the knowledge of how individual BMI may affect expected
weight loss. Those with higher BMI can expect to have the greatest initial weight loss with subsequent losses more similar
to other BMI classes in the later part of the competition.

3) The normal BMI participants, according to this data, will probably have a more consistent weight loss throughout the
program. Be prepared to provide additional motivation if they get discouraged while observing the more dramatic initial
losses of the higher BMI teammates.

4) Be aware that these weight loss patterns are expected in both genders, even if the BMI of the females is generally lower.

5) At the 4 to 6 week mark, adjust the program to provide support when the expected rate of loss typically slows. This is
especially important for participants in the obese categories with an emphasis on the extreme obese category.

a. Some possible 4 to 6 week interventions would be:
i. Initiate a “fresh start” program at week 4 to keep everyone motivated, renew commitment, and help them
overcome the late program reduction in weight loss.
ii.  Provide new exercise routines at the 4 to 6 week mark. Include a greater variety of exercises/activities.
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i. ~ Encourage recommitment to the dietary programming, revisit the diet, and make appropriate individual
suggestions.

iv.  Inspire renewed commitment with new prizes or bonuses at this phase.

v.  Encourage/teach team-building activities to support peer-to-peer coaching to maintain morale and focus on both
team and individual goals. This is with the understanding that the regulation of body weight involves complex
physiological systems resulting in changes in appetite and metabolic efficiency.

CONCLUSION

This weight loss competition was a pioneering intervention for police and revealed outcomes and strategies for future police
weight management. The findings can be summarized into three major outcomes. First, this case study demonstrated that a
competitive, multiple-site, large scale and low cost intervention can be successful for police departments, with the officers
themselves assisting in the implementation. Secondly, both males and females were successful, which is crucial in police
settings where there has been a history of gender legal issues stemming from hiring and employment practices that adversely
impact females. This study suggests a weight loss competition format can equitably address both males and
females. Thirdly, although there was a relatively smooth pattern of mass (weight) loss overall, there were striking differences
seen in mass (weight) loss behavior across the twelve weeks when observing the different BMI categories. It is interesting to
note that after the first half of the program the higher BMI groups did not lose significantly more body mass than the lower BMI
groups. This suggests a need for strategies to address these differences mid-way through the intervention. These three
outcomes can be translated into practical applications for future health promotion strategies in regards to police departments.
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