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ABSTRACT Adult civilian dependents of active duty military personnel (ADMP) may play a central role in influencing
the home food environment and the risk of overweight and obesity in American Warfighters and military families.
However, there is no information on whether this group would be receptive to weight control programs. We conducted
a survey to determine the level of interest of adult civilian dependents of ADMP in participating in a group weight control
program. Subjects were a convenience sample of 191 adult civilian dependents of ADMP (94% women, 6% men) based
in Massachusetts and aged 33.8 + 8.4 years, body mass index 25.5 + 5.5 kg/m®. Overall, there was a significant effect
of body mass index on interest in program participation (p = 0.004). Eighty five percent of overweight participants and
100% of obese participants reported being Moderately Likely or Very Likely to participate in a provided weight control
program. In overweight and obese survey respondents there was no significant effect of ADMP rank on interest in program
participation (p = 0.34). These findings suggest that overweight and obese adult civilian dependents of ADMP may be
very receptive targets for programs to control overweight and obesity in military families.

INTRODUCTION

The high national prevalence of overweight and obesity is
one of the major public health challenges of our time.'
Excess body weight not only increases the risk of chronic
diseases and cognitive decline throughout adult life' but also
dramatically increases health care costs.” As documented in
several surveys, the disease burden associated with over-
weight and obesity is known to be substantial in active duty
military personnel (ADMP).**%7 In addition to the known
health risks of obesity, there are consequences of excess body
weight in ADMP that may specifically impact military read-
iness. For example, obesity in ADMP impairs physical per-
formance during strenuous activity,® and increases risks of
exertional heat illness,9 asthma,m and depression.4 Further-
more, obese ADMP have increased rates of absenteeism''
that, when combined with the unique health challenges that
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impact military readiness, have created the concern that excess
body weight in ADMP is a crisis for national security.'

Most ADMP live with families when not deployed or at
work, and the family environment is known to influence the
risks of obesity.'? Currently, there is no general consensus
over how effective weight control can best be achieved in
military family members including ADMP. Military installa-
tions typically provide individual counseling to ADMP who
fail to meet military weight standards, and such programs are
documented to have modest short-term success.'*™>* How-
ever, the fact that rates of obesity in military personnel aged
20 years and older have risen over time,24 rather than
declined, suggests that new approaches are needed for sus-
tainable weight control in ADMP. Recently, web-based sup-
port programs have been tested and programs that implement
changes in available foods offered in base cafeterias have
been initiated, but to date these newer approaches have not
reported any significant beneficial effect on body weight.?

Targeting the home environments of ADMP may poten-
tially complement other efforts to facilitate sustainable
weight control. In particular, interventions for the adult civil-
ian dependents of ADMP may support healthy eating behav-
iors and lifestyle choices of ADMP, and thereby result in
improvements in weight control and obesity-related health
concerns. Consistent with this view, reports from research
in civilian populations by us and others have documented that
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spouses and work colleagues of individuals enrolled in a
weight loss program also lose weight even when not directly
participating in the program.”®*’* However, to our knowl-
edge there have been no published surveys exploring whether
adult civilian dependents of ADMP are interested in pursuing
healthy weight control efforts, and thus the potential for
beneficial effects of focusing on this group to achieve suc-
cessful weight control in ADMP is uncertain. We therefore
conducted a survey in adult civilian dependents of ADMP to
determine their level of interest in participating in a group
weight control program.

METHODS

Subjects

Subjects for this study were a convenience sample of 191 adult
civilian dependents of ADMP based in eastern Massachusetts
who were recruited for an anonymous survey. Inclusion
criteria were >18 years of age and willing to complete the
survey. Participants were not eligible to complete the survey
if they were ADMP, or were dependents of a retired or
reserve military personnel, or were under 18 years of age. To
recruit subjects, investigators set up stations during 6 days in
September 2012 at various military base locations including
the local commissary, Base Exchange, school pick-up area,
and waiting areas of a medical clinic (i.e., locations frequented
by adult civilian dependents of ADMP). The study was
approved by the Institutional Review Board at United States
Army Research Institute on Environmental Medicine, Natick
MA, and permission was also given by the local military base
commander. Most individuals approached to complete the
survey were willing to do so, and 202 individuals agreed to
complete the survey, of whom four were excluded because
they were not adult dependents of an ADMP and one record
had age outside survey specifications. A further six records
were retrospectively excluded because of missing data (miss-
ing height and/or weight data or ADMP’s rank).

Protocol

The survey consisted of questions for demographic informa-
tion including age, gender, height, and weight, their ADMP’s
place of work, ADMP’s rank, and level of interest in partici-
pating in a cost-free group weight control program (Table I).
Subjects were asked to record their relative level of interest
in participating in a cost-free weight control program as Very
Likely, Moderately Likely, Moderately Unlikely, or Unlikely
(Table I). The questionnaire was a scannable paper-and-pencil
form, with no personal identifiers. For the purposes of this
survey all eligible participants regardless of their body mass
index (BMI) status were enrolled because level of interest
in relation to BMI was the primary outcome of interest.

Statistical Analysis

Differences between the adult dependents of Enlisted Person-
nel and Officers were assessed by using y” tests for homoge-
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TABLE I. Weight Management Survey for Adult

Military Dependents.

Please answer the following questions by filling in the circles that
corresponds with your answer. All the information you provide
will be kept confidential. Thank you.

1. If a Cost-Free Weight Control Program (1 Hour Per Week) Was
Provided to Dependents of Military Personnel at This Military
Base, How Likely Would You Be to Participate?

a. Very Likely

b. Moderately Likely
c. Moderately Unlikely
d. Unlikely

2. Are You an Adult Dependent of a Military Personnel?
a. Yes
b. No

3. At What Military Base Does Your Military Sponsor Currently
Work? (Mark Only One)

Four Bases Were Listed.”

4. What Rank is Your Military Sponsor? Fill in “0” Under the
Appropriate Rank if You Are Not Sure of the Level.

a. Enlisted (0, 1,2, 3,4,5,6,7,8,9)
b. Officer (0, 1, 2,3,4,5,6,7,8,9)
¢. Warrant Officer (0, 1,2, 3,4,5,6,7,8,9)

Background Questions
5. Gender
a. Male
b. Female
6. What is Your Age Today?
Age (Years)
7. Your Height in Inches (Without Shoes/Boots)

Feet Inches
8. Your Weight in Pounds (Without Clothes)
Pounds

These questions were originally formatted for a computer scannable
form that was completed by participants.

“Base location names have been eliminated to protect confidentiality.

neity of proportions for categorical variables and Student’s
t test for independent samples for quantitative variables.
Analysis of variance was used to assess level of interest
(Very Likely, Moderately Likely, Moderately Unlikely, Very
Unlikely) by BMI and rank of ADMP. For some of the ana-
lyses interest in participation was recoded as “yes” or “no”
by combining the likely categories as a yes and the unlikely
categories as no. Fisher’s Protected Least Significant Differ-
ence and Tukey’s Honestly Significant Difference were used
post hoc to assess differences between the categories of will-
ingness to participate. Analyses were performed by using
SAS for Windows, version 9.3. Observed significance levels
(p values) less than 0.05 were judged to be statistically sig-
nificant. All statistical tests were two sided.

RESULTS

Information on demographic and interest in participation in
a weight control program was obtained from 191 completed
surveys (Table II). Most of the participants were women
(94%). The mean age of the participants was 34 years, and
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TABLE Il. Demographic Profile of Adult Civilian Dependents of ADMP Participating in the Survey
Enlisted ADMP Officer ADMP All ADMP
Dependents N (%), Dependents N (%), Dependents N (%),
or Mean + SD or Mean + SD or Mean + SD p Value

Employment of ADMP 107 (56) 84 (44) 191 (100)
Gender

Female 100 (93) 79 (94) 179 (94) 1.000

Male 7(7) 5(6) 12 (6)
Age Group (Years)

18-29 47 (44) 18 (21) 65 (34) 0.002

30-39 43 (40) 40 (48) 83 (43)

40-49 11 (10) 22 (26) 33(17)

50+ 6 (6) 4(5) 10 (5)
Age (Years) 33+9.0 367 34+8 0.017
Height (cm) 164.4+7.7 165.0+7.2 164.7+7.5 0.569
Weight (kg) 71.3+15.8 66.2 £ 15.8 69.1 £16.0 0.027
BMI Category (kg/m?)

<18.5 44 6(7) 10 (5%) 0.192

18.5-24.99 45 (42) 46 (55) 91 (48%)

25.0-29.99 32 (30) 21 (25) 53(28)

30.0-34.99 17 (16) 7(8) 24 (12)

>35.0 9(8) 4(5) 13(7)
Mean BMI (kg/m?) 264 5.5 243+53 255%55 0.008

p Values are two-sided. Comparing Enlisted with Officer. Officer includes Warrant Officer category as well.

47% of the respondents were overweight or obese based on
Centers of Disease Control and Prevention guidance.” Adult
civilian dependents of Enlisted Personnel had a significantly
higher mean BMI than adult civilian dependents of Officer
level personnel (26.4 versus 24.3 kg/m?, p = 0.008). The age
of the adult civilian dependants of Officers was significantly
higher than the adult civilian dependants of Enlisted Person-
nel (36 versus 33 years, p = 0.017). Interest of adult civilian
dependents of ADMP for participating in a weight control
program by level of BMI and rank of military sponsor is
shown in Table III. There was no significant difference

between adult civilian dependents of Enlisted versus Officer
ADMP in their overall interest in participation in a cost-free
weight control program (p = 0.59), and among the subset
of respondents who were overweight or obese there was no
significant effect of their ADMP’s rank on interest in partic-
ipation (p = 0.34). When all subjects were combined, level
of interest in participating in a weight control program was
significantly different by category of BMI (p = 0.004); Of
those who reported being obese 73% were Very Likely to
participate versus 53% of those who were overweight, 39%
of those who were normal weight, and only 10% who were

TABLE Illl. Interest of Adult Civilian Dependents of ADMP in Participating in a Weight Control Program, by level of BMI
and Rank of Military Sponsor
Moderately Moderately
ADMP Category BMI Category Very Likely % (n) Likely % (n) Unlikely % (n) Unlikely % (n)
Enlisted ADMP Dependents (N = 107) Underweight 0.0 25.0 (1) 0.0 75.0 (3)
Normal 37.8 (17) 37.8 (17) 11.1(5) 13.3 (6)
Overweight 59.4(19) 28.0 (9) 6.3 (2) 6.3(2)
Obese 76.9 (20) 23.1(6) 0.0 0.0
Officer ADMP Dependents (N = 84) Underweight 16.7 (1) 33.3(2) 16.7 (1) 33.3(2)
Normal 39.1 (18) 39.1 (18) 43(2) 17.4 (8)
Overweight 429 (9) 38.0 (8) 14.3 (3) 4.8 (1)
Obese 63.6 (7) 36.4 (4) 0.0 0.0
All (N =191) Underweight 10.0 (1) 30.0 (3) 10.0 (1) 50.0 (5)
Normal 38.5(35) 38.5(35) 7.7 (7) 15.3 (14)
Overweight 52.8 (28) 32.1(17) 9.4 (5 5.7@3)
Obese 73.0 (27) 27.0 (10) 0.0 0.0

BMI categories: underweight BMI <18.5 kg/m?; normal BMI 18.5-24.99 kg/m?; overweight BMI 25.0-29.99 kg/m?; obese BMI >30.0 kg/m? using CDC
guidelines.? Officer includes Warrant Officer category as well. The sub categories have been collapsed for some of the analyses such as in the comparison
of differences in the likelihood of participation between “enlisted” and “officers” and also with all participants combined, interest in participation was recoded
as “yes” or “no” by combining the likely categories as a “yes” and the unlikely categories as “ no” and also for some comparisons using the weight
status “underweight and normal weight” were collapsed and “the overweight and obese” were collapsed into one and the calculated p values reflect the
comparison of the respective two categories of interest.
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FIGURE 1. Interest in participation in a weight control program in relation
to BMI and employment status of military sponsor.

underweight. Combining Very Likely and Moderately Likely
categories into one Likely category, 100% (95% confidence
intervals [CI] 86, 100%) of all survey participants who were
obese reported being likely to participate in a weight control
program compared to 85% of overweight dependents (CI, 73,
93%). Figure 1 shows Likely interest in participation in relation
to BMI and rank of adult civilian dependent’s military sponsor.
In a combined Very Likely and Moderately Likely category of
interest, rank did not influence interest in program participation
(p =0.59), and also did not influence the difference in interest
level between obese and overweight survey participants versus
normal weight and underweight survey participants (p = 0.33).
There was a significantly greater interest in participation in
overweight or obese compared to normal weight or under-
weight respondents (p = 0.004).

DISCUSSION
To our knowledge, this is the first survey to determine level
of interest in participation in a group weight control program
in adult civilian dependents of ADMP, and the survey partic-
ipants reported an extremely high rate of interest. Among
individuals who were obese, more than two-thirds reported
being Very Likely to participate in a weight control program,
and more than half of those who were overweight reported
being Very Likely to participate. Overall 100% of obese and
85% of overweight survey participants reported being Likely
to participate. These values are higher than rates of interest
documented in national surveys. For example, in the 2002—
2008 National Health and Nutrition Examination Survey,
only 64% of American adults were interested in weighing
less and only 48% were pursuing weight control strategies.>’
Thus, the results of this survey suggest that adult civilian
dependents of ADMP may be extremely receptive to pro-
grammatic health initiatives designed to reduce obesity.

The high reported level of interest in weight control pro-
grams in adult civilian dependents of ADMP was consistent
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with reports that other groups with high-stress occupations,
such as police and firefighters, are also particularly receptive
to weight loss programs and have low rates of drop out from
offered programs.®’ Another noteworthy finding from this
survey was that there was no significant difference in the
level of interest in participating in a weight control program
between adult civilian dependents of Enlisted versus Officer
Personnel. Socioeconomic status and income have been gen-
erally recognized to impact perception of overweight and
obesity among civilian population, and specifically individ-
uals of lower socioeconomic class and income have a
reduced perception of the need to lose weight relative to
degree of overweight.*> That finding was not replicated in
our comparison of adult dependents of Enlisted versus Officer
Personnel, and indeed there was a strong interest in participa-
tion in a group weight control program across all employment
levels. The reason for this high level of interest in a weight
control program independent of the employment status of the
ADMP is not known, but one potential explanation may be a
greater awareness of obesity-related health issues in military
families because of the well-known military body fat stan-
dards™~*3%3 and obesity awareness campaigns targeting mil-
itary families.®” It is also possible that the survey results were
influenced by the fact that the question posed in the survey
asked about a cost-free weight control program, an intentional
component that was designed to eliminate financial factors
from reported interest levels and to test the concept of a pro-
gram that could be offered without payment. Further studies
are clearly needed to determine whether the high rates of
interest in weight control programs found in this study trans-
lates into actual program enrollment in cost-free programs, and
whether offering programs without cost or for cost influences
sign up rates in this challenged population.

A surprising finding in this study was the observation that
a high number of normal weight individuals (BMI 18.5—
24.99), 39%, and a high number of underweight individuals
(BMI < 18.5), 10%, also expressed strong interest in partici-
pation if a weight control program was offered to them. The
reason for this interest in participating in a weight control
program among people who do not need to lose weight for
health reasons is not known, but may be because of the young
age of the population and/or related to the obesity awareness
campaigns initiated for military families,?” or may be unique
to the culture in military families. In addition, although the
survey described the program as a weight loss program, the
actual question that ascertained the level of interest used
the term “weight control”; it is likely that in individuals with
a healthy weight, being from military families where the
emphasis on healthy weight is high, this interest likely repre-
sents an overall interest in weight management for them-
selves as well as their families. Further research in this area
to clarify reasons for interest in weight control in individuals
with a healthy BMI is clearly needed.

Some limitations of this study included the fact that a
convenience population was used to administer the survey,
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which means there is uncertainty in the extent to which the
results are generalizable to other military groups. In addition,
most of the individuals were women and the extent to which
the results are representative of men is uncertain at this time.
Moreover, the survey did not determine how many individ-
uals would actually enroll in a weight control program, only
the percentage that was interested in doing so. Nevertheless,
such surveys are necessary to determine likely interest in a
weight control program, and the consistently strong associa-
tion observed between BMI category and level of interest in
the program suggests that there is a strong interest in weight
control programs in adult civilian dependents of ADMP,
which may exceed level of interest in such programs in
nonmilitary families.

In conclusion, there appears to be a high level of interest
in cost-free group weight management programs among adult
civilian dependents of ADMP. Level of interest is particu-
larly strong for the individuals who would most benefit from
such programs (47% of our sampled population)—namely
those who are overweight and particularly those who are
obese—and both adult dependents of Officers and adult
dependents of Enlisted Personnel show equivalent levels of
interest. Because of the potential for an obesogenic home
environment to negatively impact weight control programs
directly targeting ADMP, and the need to reduce the health
care burden and medical costs of obesity in all military
family members, effective weight management programs for
this population are urgently needed. This survey suggests that
adult dependents of ADMP are likely to take advantage of
such programs if they are offered, and the benefits of program
participation may potentially apply to both program partici-
pants and the ADMP they live with.
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