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Objective: Examine incidence rates of Type 2 Diabetes Mellitus (T2DM) in a military population over a ten-
year period and whether demographic characteristics differ within the same population.

Methods: Diagnostic data and demographic variables from 23,821 active duty service members between 2006
and 2015 were analyzed from the Defense Medical Epidemiological Database.

Results: The incidence rates of new onset cases ranged from .22 (per 1,000 service members) in 2015 to a
high of 1.46 (per 1,000 service members) in 2006 for T2DM without complications and .00 (per 1,000 service
members) in 2007 to a high of .29 (per 1,000 service members) in 2015 for T2DM with complications. The
one-sample chi-square test showed the observed, and expected frequencies differed significantly for all demo-
graphic variables tested.

Conclusions: Although there was a significant increase in the diagnosis of T2DM with complications in 2015,
the overall downtrend is similar to that of the general US population. Older age and higher rank were more
likely to be associated with the diagnosis of T2DM with and without complications, again suggestive of similar
trends with the general US population. Continued efforts towards early diagnosis and treatment of these service

members are needed to address this problem regarding military readiness.

Keywords: type 2 diabetes mellitus; active duty military; incidence rates

INTRODUCTION

Prevalence of Type 2 Diabetes Mellitus (T2DM) has
increased worldwide, affecting more than 451 million
people.! The prevalence rate within the US general
population was 9.4%.% In contrast, from 2006-2010, the
estimated prevalence of diabetes within the military was
3%.*> The National Diabetes Statistics Report also es-
timated 1.5 million (6.7 cases per 1,000 persons) new
cases of adult diabetes in 2015. Previous research has
reported lower comparable incidence rates of T2DM
in the military. A report from the Army Medical Sur-
veillance Activity using the Defense Medical Surveil-
lance System found incidence rates were 1.99 (Navy),
1.82 (Air Force), 1.67 (Army), and 0.56 (Marines) per
1,000 person-years.* Another report using the Defense
Medical Surveillance System reviewed the incidence of
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diabetes in the military from 2008-2015 to be less than
1% overall with an incidence rate of 0.96 (Army), 0.87
(Navy), 0.58 (Air Force), and 0.20 (Marines) per 1,000
person-years for T2DM.3

The diagnosis of T2DM presents a unique readiness
challenge to the US military as they are involved in
global operations to austere environments with limited
access to medical facilities. Readiness means the ability
of military forces to fight and meet the demands of as-
signed missions.® Those in the US military need to main-
tain optimal physical readiness and be ready to deploy
anywhere in the world at any time.”

Previous literature has shown that military forces have
deployed with T2DM. As demonstrated in a recent
analysis, 366 service members with T2DM were safely
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deployed from 2004 to
2014.* From baseline to
after deployment, over-
all glycated hemoglobin
(A1C) improved slightly
(6.7% to 6.5%), and
body mass index dem-
onstrated a statistically
significant decline from
28.3 kg/m2 to 27.7 kg/
m2 (p < 0.0001). Ser-
vice members deploying
with T2DM may create
potential logistical chal-
lenges to the US Armed
Forces, along with an in-
creased financial strain
on an already limited
budget. Per a Congres-
sional Budget Office
report from 2014, the
Department of Defense
(DoD) spent $52 billion
on health care or 10%
of the overall DoD bud-
get. Over a 12-year pe-
riod (2000-2012), DoD
spending on healthcare

TYPE 2 DIABETES MELLITUS IN A MILITARY POPULATION

Table 1. Demographics for active duty service members with type 2
diabetes with and without complications.

Table 1
Demographics for Active Duty Service Members with Type 2 Diabetes With and Without
Complications

. Without Observed vs. With Observed vs.
Demographic Complications Expected Complications Expected

Total (N=23,821) 19,064 4,757
Gender* n(%) n(%)

Male*® 16,586 (87.0%)  2.0% (1.02) 4,207 (88.4%) 4.0% (1.04)

Female® 2,479 (13.0%)  -13.0% (0.87) 550 (11.6%) -13.0% (0.77)
Age at Diagnosis (Categories)*

<20° 218 (1.1%) -81.0% (0.19) 78 (1.6%) -73.0% (0.27)

20-24"° 1,574 (8.3%)  -74.0% (0.26) 430 (9.0%) -72.0% (0.28)

25-29° 2,087 (10.9%)  -54.0% (0.46) 510 (10.7%) -55.0% (0.45)

30-34"° 2,345(12.3%)  -23.0%(0.77) 546 (11.5%) -28.0% (0.72)

35-39¢ 4,027 (21.1%)  92.0%(1.92) 1,000 (21.0%) 91.0% (1.91)

40" 8,813 (46.2%)  320.0% (4.20) 2,193 (46.1%)  391.0% (4.91)
Marital Status*

Married® 14,546 (76.3%)  27.0% (1.27) 3,550 (74.6%) 24.0% (1.24)

Other® 4,519 (23.7%)  -41.0% (0.59) 1,207 (25.4%) -37.0% (0.63)
Race/Ethnicity*

White® 9,250 (48.3%)  -19.0% (0.81) 2,119 (44.5%) -26.0% (0.74)

Black® 6,138 (32.2%) 90% (1.90) 1,868 (39.2%) 131.0% (2.31)

Other"® 3,677(19.3%)  -16.0% (0.84) 770 (16.2%) -30.0% (0.70)
Service Component*

Army* 8,790 (46.1%)  24.0% (1.24) 2,387 (50%) 35.0% (1.35)

Air Force® 3,709 (19.5%)  -21.0% (0.79) 1,017 (21%) -14.0% (0.86)

Navy* 5,525(28.9%)  22.0%(1.22) 1,144 (24%) 2.0% (1.02)

Marine Corps® 1,041 (5.5%) -62.0% (0.38) 209 (4%) -70.0% (0.30)
Military Pay Grade*
E-1to E-4® 3,279 (17.2%)  -60.0% (0.40) 933 (19.6%) -54.0% (0.46)
E-51t0 E-9° 12,727 (66.8%)  71.0% (1.71) 3,188 (67.0%) 72.0% (1.72)
oo 1026 (5.4%)  -51.0%(0.49)  200(4.2%)  -62.0% (0.38)
8:2;2&‘5‘}0 2031 (10.7%)  52.0%(1.52)  435(9.1%)  31.0% (131)

Note: Military composition percentages provided by the DMED. * indicates significance at p < .001. *
denotes more cases than expected. ” denotes fewer cases than expected. E-1to E-4 and E-5 to E-9:
represents enlisted. O-1(WO1) to O-3 (CW3) and O-4 (CW4) to O-6 (CW5): represents officers. PTSD =
posttraumatic stress disorder. Observed vs. Expected counts represent the percentage of representation of
cases (|O/E*100]-100) in relation to the expected percentage of cases, by demographic.

amongst active duty mili-
tary members. The pur-
pose of this study was to
examine incidence rates
of T2DM in a military
population over a ten-
year period and whether
demographic  character-
istics differ within the
same population. We hy-
pothesize there will be
a continued increase in
incidence rates of T2DM
and differences within de-
mographic variables over
the ten-year period.

METHODS

The Institutional Review
Board at the 59th Medi-
cal Wing, Wilford Hall
Medical Center, reviewed
this study and deemed it
exempt research because
the data provided by De-
fense Medical Epidemio-
logical Database (DMED)
is de-identified and does

and healthcare-related

costs had increased by
130%.°

Many health risks and comorbid complications exist
with T2DM, including ketoacidosis, hypo/hypergly-
cemia, cardiovascular disease, kidney disease, foot ul-
cers, amputations, visual impairment, depression, and
anxiety.'!" From 2012 to 2017, the direct and indirect
cost of diabetes-related care in the US increased by
26% to a staggering $327 billion."” Indirect costs were
responsible for $89.9 billion and had a negative impact
through 1) absenteeism; 2) reduced work productivity;
3) reduced productivity for those not in the workforce;
4) inability to work because of disease-related disabil-
ity; and 5) premature deaths related to diabetes. Within
the military health system, a study estimated the cost of
diabetes care to be $1,684 per year, with a total cost of
over $124 million.!?

While previous studies have compared diabetes in the
military to the general population, there are few studies
examining trends of newly diagnosed service members.?
The available studies are outdated and do not compare
rates of T2DM within the military population across
different age groups, enlisted or officer, sex, and race

not allow for linking back
to individuals. This epi-
demiological study is a retrospective comparison trend
analysis looking at rates of T2DM with and without
complications based on initial diagnosis amongst the
US military service components from 2006-2015, com-
paring rates amongst various age groups, military status
(enlisted or officers), marital status, sex, and race. Data
were derived from the Defense Medical Surveillance
System stored within the DMED from 2006-2015. The
DoD validates all the data within DMED and reports sex,
age, race, military pay grade, marital status, and service
component. The DMED tracks medical events and dis-
ease data pertinent to US military service members and
categorizes data by hospitalization, ambulatory status,
reportable events data, and demographics, as well as
provides International Classification of Disorders (ICD)
codes 9 for different medical diagnoses. Type 2 diabe-
tes mellitus diagnoses within the first occurrence and
ambulatory visits category (i.e., the first T2DM diag-
nosis documented within the electronic medical health
record) were examined to ensure incidence rates were
not overestimated. The data extracted from DMED only
allow comparisons at the population level due to data
being group-level counts.

18 https://medcoe.army.mil/the-medical-journal
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Figure 1. Average incidence rates of type 2 diabetes without and
with complications from 2006 - 2015.

Figure 2. Counts of initial diagnoses of type 2 diabetes without
complications counts by year, 2006 - 2015 (N=19,064).
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Data were accessed on January 28, 2019, and were only
screened for the following initial ICD-9 diagnoses: Dia-
betes Mellitus without mention of complication Type 2
(250.00 & 250.02), diabetes with ketoacidosis Type 2
(250.10), Diabetes with hyperosmolarity type 2 (250.20),
Diabetes with other coma Type 2 (250.30), Diabetes
with renal manifestations Type 2 (250.40), diabetes with
ophthalmic manifestations Type 2 (250.50), Diabetes
with neurologic manifestations Type 2 (250.60), Diabe-
tes with peripheral circulatory disorders Type 2 (250.70),
and Diabetes with other specified manifestations Type 2
(250.80). All Type 2 with complications were combined
to assess for total presence. Due to the limitations in
DMED, it is unclear where a diagnosis of Type 2 Diabe-
tes was made (e.g., hospital admittance, routine annual
physical or hospital appointment).

Statistical Analysis: T2DM incidence within each avail-
able demographic (e.g., sex, age, marital status, mili-
tary pay grade, the branch of service, and race) were
examined. Initially, the nonparametric one-sample chi-
square goodness of fit test was used to determine over
or under-representation of

derive the observed-expected ratios. Follow-on chi-
square analyses were conducted to assess for between-
group differences amongst T2DM with and without
complications. The mean population of service mem-
bers each year in the DMED data was 1,375,484, with
a range from 1,302,810 service members in the active
force in 2015 to 1,418,896 service members in the active
force in 2010.

REsuULTS

Between 2006 and 2015, 23,821 active duty service
members received an initial diagnosis of T2DM (Table
1). The incidence rates in the U.S. military ranged from
0.22 (per 1,000) in 2015 to a high of 1.46 (per 1,000)
in 2006 for T2DM without complications and 0.00 (per
1,000) in 2007 to a high of 0.29 (per 1,000) in 2015 for
T2DM with complications (Figure 1).

Type 2 Diabetes without Complications: Between 2006
and 2015, 19,064 active duty service members were di-
agnosed with T2DM without complications (Figure 2).
In the present sample, T2DM without complications

demographic  subgroups
of diabetes diagnoses rela-
tive to the hypothesized

Table 2. Summary of demographics counts by age from 2001 to
2017 for type 2 diabetes without complications.

was found to significantly

distribution within the en-

1 111 - Gender
tire mlhta'ry.'The‘: hypoth o S,
esized distributions for Female TR
111 11 Marital Status
each military composition i b
variable used to derive ex- Not Married s4 208
Race
pected Valqes for egch test White 45 oal
were provided with the Black 1308

DMED data at the time of

Other
Service Branch

22

differ in terms of observed

distributions and expected

Age (Years) distributions for sex X2
<20 20-24 25-29 30-34 35-39 240 (1, 19,065)=59.64, p<0.001,
313 344 668 1501 age, X2 o, 19,065)
e e e =28,909.02, p<0.001; mari-
2630 w8 LK tal status, X2 (1, 19,065)
) =2,109.77, p<0.001, race,

A o X2 (2, 19,065)=3,122.58,
40 s 116 324 p<0.001, service branch,
06 206 43 oo X2 (3, 19,065)=1,917.46,
80 81 158 345 p<0.001, and pay grade,
9 Y s X2 (3, 19,005)=7,643.25,
s N P p<0.001 (Table 2). In the
185 203 612 1o present  sample, those
2 0 “on most often diagnosed with

extraction. The diagnosed Army 22 163
. - Air Force 15 80

counts of diabetes within Navy 9 6
each composition variable Marine Corps 0047

[ Military Pay Grade

was compared to military E-1to F-4 66 304
: ;b E-5t0 E-9 0 36
population  distributions olmoaWI-wy 0 6
drawn from DMED to 0-410 0-6 (WA-W5) 0 0
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T2DM without compli-
cations were married
(76.3%), in the enlisted

Figure 3. Counts of initial diagnoses of type 2 diabetes with complica-
tions by year, 2006 - 2015 (N=4,757).
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a benefit of the military
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It is unclear why there
was a slight increase

Complications: Between

2006 and 2015, 4,757 active duty service members were
diagnosed with T2DM with complications (Figure 3). In
the present sample, T2DM with complications was col-
lected using the collapsed variable to indicate any com-
plications associated with T2DM. T2DM with compli-
cations was found to significantly differ in terms of ob-
served distributions and expected distributions for sex,
X2 (1,4,757)=44.10, p<0.001, age, X2 (5, 4,757)=7,107.10,
p<0.001; marital status, X2 (1, 4,757)=424.06, p<0.001,
race, X2 (2, 4,757)=1,672.99, p<0.001, service branch,
X2 (3, 4,757)=572.97, p<0.001, and pay grade, X2 (3,
4,756)=1,793.85, p<0.001 (Table 3). In the present sample,
those most often diagnosed with T2DM with complica-
tions were married (74.6%), in the enlisted pay grade of
E-5 to E-9 (67.0%), white (44.5%), males (88.4%), in the
Army (50.0%), and were 40 years of age or older (46.1%).
The average incidence rate over the study period was
0.03 (per 1,000).

DisScuUsSsION

The incidence rates of T2DM has increased in the US,
estimating a prevalence

in the incidence rate
of T2DM patients from 2009 to 2010 and a decreasing
trend from 2010 to 2015. A potential confounder for the
slight increase could be due to the growth of the gen-
eral military population, which peaked in 2010. In con-
trast, the large-scale reduction in forces that started in
2012 may partially explain the decrease in incidence of
T2DM from 2010 to 2015.%°

T2DM was more commonly diagnosed in individuals 40
years and older, similar to patterns in the general US
population, which currently estimates incidence rates in
adults 45-64 years old to be 10.9 per 1,000 adults and
those 65 years and older to be 9.4 per 1,000 adults.”
Similarly, the observed incidence rates of T2DM were
more common in higher non-commissioned ranks E5
to E9, as a promotion to higher ranks is typically com-
mensurate with time, merit, and age. Finally, when
comparing rates between enlisted members and com-
missioned officers irrespective of age, there were similar
numbers for junior enlisted (E-1 — E-4) and junior of-
ficers (O-1 — O-3). The same trend was similar for senior
enlisted (E-5 — E-9) and senior officers. The higher rate

of T2DM in members in

of 8-12% of the popula-

tion in recent years and Table 3. Summary of demographics counts by age from 2001 to 2017 for the rank of EI-E-4 as
an incidence rate of ap type 2 diabetes with complications. compared to officers in
roximately 7 per 1.000 Age (ears) the rank of O-4/CW4 to
p Y I'p ’ <20 20-24 25-29 30-34 35-39 240 0-6/CW5 may be con-
persons.'»'7!%  Factors | Gender y
contributing to this in Male 149 1227 1852 2241 4340 9,200 founded by differences
- Female 64 405 459 439 481 866 : :
clude obesity and meta- | Maritl Suas of socioeconomic class-
. . Married 28 727 1,547 2,056 3,928 8,525 es and the level of edu-
bolic syndrome, which Not Married 185 905 764 624 893 1,541 .
continue o be more | R cation between these
White 136 1078 1301 1282 2177 4497 ;
prevalent in the US. Black 51 349 631 871 1,790 3,416 two gropps' Thf.:re 1S
. Other 26 205 379 521 854 2,153 also a disproportionate
The results of this study | service Brancn f enlisted
found rates of T2DM Army 84 729 1,065 LIS 2,079 4,890 amount of enlisted to
. . Air Force 27 332 443 537 990 2,037 commlSSloned Ofﬁcers
with and without com- Navy 62 364 601 813 1,558 2,875 .
plications that arc lower Marine Corps 40 207 202 142 194 264 in the overall Armed
Military Pay Grade
than civilian studies and E-1to -4 213 1368 944 478 336 270 Forces as the observed-
. . E-5 to E-9 0 224 1,215 1,952 4,015 7365 to-expected ratios are
were consistent with pre- O-110 0-3 (W1 - W3) 0 40 152 193 256 462
vious military studies.* 0-4100-6(W4=W5) 0 0 0 57 212 1,969 comparable. As of July
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