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SUMMARY

Objective To understand personal characteristics associated with passing qualification training
for entry into the US Air Force Tactical Air Control Party career field.

Methods Candidates were enrolled at initiation of training and participation in outdoor activities,
high school sports, size of home town, use of dietary supplements, exercise regimens prior to
training initiation, and demographic data was collected through a survey. Univariate and
multivariate analyses were conducted to explore characteristics associated with training success.
Results In multivariable logistic regression modeling, candidates who successfully completed
training were significantly more likely to have body mass indexes of 25 or more, to not have
reported use of dietary supplements, and to have spent ten or more hours per week strength
training in the three months prior to survey completion.

Conclusions Potentially modifiable personal characteristics were identified that may positively
influence training success among Tactical Air Control Party candidates.



INTRODUCTION

To date, little has been published on relations between individual characteristics and the
ability to pass qualification training for US Special Forces. Studies have been accomplished
studying US Air Force (USAF) trainees and other recruit populations. A study of over 32,000
USAF recruits undergoing basic military training (BMT) observed a 6.2% failure rate, with the
most common reasons for failure being medical (33.6%), psychiatric (21.3%), legal (20%), and
poor performance (13.1%).> Demographic, lifestyle and psychosocial variables that predicted
discharge across all four reasons included low levels of physical activity and rebelliousness. A
study among USAF enlisted air traffic control candidates found direct correlations between the
Armed Services Vocational Aptitude Battery (ASVAB) scores with training completion, and
suggested raising the ASVAB qualification score to reduce training failures.> Another study that
utilized USAF BMT recruits found that the Temperament and Character Inventory*successfully
predicted 82%, 25%, and 64% of recruits who were controls, at-risk for early separation for
psychological reasons, or psychiatrically hospitalized, respectively.* Finally, over 29,000 USAF
Airmen were followed for the first year after entry, with smoking identified as the strongest
predictor of early separation. In this study, smokers were almost twice as likely as non-smokers
to be separated early.” Finding a negative association between cigarette smoking and training
success was also observed in a study of over 640 US Army recruits undergoing basic and
advanced infantry training.°

Other relevant literature describes the mental health, healthcare needs, or physical fitness
qualities of those who pass military training verses those who fail. Having mental health
problems,”*° a lack of motivation,* poor optimism or a history of physical abuse,’® having
elevated baseline stress levels or poor coping styles,** or having differences in attribution style
and propensities to dissociate significantly, were all associated with decreased likelihood of
training completion. Recruits that suffered lower extremity injuries,*® or had frequent visits to a
medical clinic,® were also less likely to complete training. Results for physical fitness have been
varied, with three studies finding positive associations between fitness and passing training,® **
13 \whereas one study using 100 USAF recruits found no significant associations between pre-
BMT run times or cycle ergometry scores and successful completion.**

Tactical Air Control Party (TAC-P) qualification training is conducted at Hurlburt Field,
which is an USAF special operations base located in Northwest Florida. The objectives of this
study were to determine what individual characteristics contributed to successful completion of
TAC-P training. This is the final report to the funding agency on 223 Tactical Air Command and
Control Specialist (TAC-P) Course trainees that consented to participate between 1 April 2008
and 17 March 2009. The pass/fail status had been determined for all participants by 20 January
2010.

METHODS

Trainees were consented during initial in-processing at the TAC-P Specialist Course,
Hurlburt Field, Florida. Those who consented, completed a questionnaire that gathered
information regarding high school sports played, participation in outdoor activities, use of dietary
supplements, physical activity level in the three months prior to beginning training, and



urban/rural residency during high school. Trainees were classified on outdoors expertise based
upon response to this question: “What level of expertise do you have with the following outdoor
activities?” Available responses included: none, novice, intermediate, and advanced for hunting,
fishing, camping, hiking, scouting, and other. Outdoor activities were coded as “No” if the
response was none, and coded as “Yes” if the response was novice, intermediate, or advanced.
Trainees were asked whether they participated in high school sports, and asked to respond by
listing up to five sports and during what years (i.e. freshman, sophomore, junior, senior) each
sport was played. Trainees were classified as having played varsity sports if they reported
playing in either their junior or senior year. Any supplement use was coded as positive
whenever the use of energy, body building, or weight loss supplements was noted. Twenty four
study participants declined to answer questions on supplement use, and rather than omitting the
24 from the multivariable logistic regression, a separate category was created for “Missing”.
Body mass index (BMI) was calculated based upon self-reported height and weight and
published formulas [(weight in pounds * 703)/(height in inches squared)]. BMI was developed
in the mid-19th century and is still used to estimate healthy body weight, with BMIs < 18.5
considered to be underweight; BMIs of 18.5-24.9, normal weight; BMIs of 25-29.9, overweight;
and BMIs of 30, or greater, categorized as obese. In this study, BMI was assessed as a
continuous variable, dichotomously as < 25 or > 25, and categorically by each point from 18-29
for the Cochran-Armitage two-sided test for trend. Information on the number of miles ran per
week and hours spent strength training each week were based upon the three months prior to
questionnaire completion. Data were analyzed to assess relations between the above
characteristics and pass/fail status. A multivariable logistic regression model was developed to
simultaneously adjust for a number of the characteristics listed above. All analyses were
conducted using SAS software (version 9.2, SAS Institute, Inc., Cary, North Carolina). This
study was approved by the Wright-Site Institutional Review Board prior to the collection of data.

RESULTS

Of the 223 trainees enrolled in the study, pass/fail information was available for 221
participants. The other two trainees were lost to follow-up. Among those who completed
follow-up, 111 trainees (50.2%) passed and 110 trainees (49.8%) failed. The passing rate among
consenting participants was 50.2%, compared to 46% and 38%, for all TAC-P trainees enrolled
during fiscal years 2008 and 2009, respectively. The response rate was approximately 75%, but
could not be exactly determined as trainees were often rolled back into subsequent classes when
required to drop out of training for medical and other reasons. In unadjusted analyses, trainees
who passed were less likely to have used any supplements (Odds Ratio (OR) = 0.44, 95%
Confidence Interval (CI) = 0.23, 0.83), energy supplements (OR = 0.51, 95% CI1 = 0.29, 0.90)
and were more likely to have strength trained for ten or more hours per week in the three months
prior to survey completion (OR = 2.10, 95% CI = 1.03, 4.04) (Table 1). Additionally, BMI,
assessed as a continuous variable, was positively associated with passing, as evidenced by a 14%
increased odds of passing for each one point increase in BMI (OR = 1.14, 95% CI = 1.01, 1.29).
Figure 1 shows the relations between BMI and percent passing, with a significant increase in
passing likelihood as BMI increased each point from 18 to 29 (Cochran-Armitage two-sided test
for trend Pr > |Z| = 0.039).



Multivariable logistic regression modeling was used to calculate adjusted odds ratios.
The best model included any supplement use, BMI, and average hours per week spent strength
training in the three months prior to survey completion (Table 2). In this model, trainees who
self-reported using any supplement (energy, body building, weight loss) were only about one-
third as likely to pass as those who did not report supplement use after adjusting for BMI and
strength training (OR=0.37, 95% CI=0.19, 0.73). Additionally, TAC-P trainees who were
categorized as overweight (BMI > 25) were almost twice as likely to pass training as those who
met criteria for normal or under weight (BMI < 25) (OR=1.96, 95% CI1=1.09, 3.52). Finally,
those who strength trained for ten or more hours per week in the three months prior to survey
completion were over twice as likely to pass training (OR = 2.32, 95% CI = 1.14, 4.74) as those
who reported less than five hours per week.

DISCUSSION

This analysis included 211 consenting TAC-P trainees who were followed to determine
pass or fail status. Three characteristics were observed to be associated with training success.
Included were overweight BMI, strength training for ten or more hours per week, and not using
supplements for energy, weight loss, or body building. Finding that overweight BMI was
associated with training success appears to be somewhat novel. One other study using USAF
recruits assessed training success and BMIL.* This study followed over 32,000 male and female
recruits through basic training, and for one year afterwards. Underweight airmen were 63%
more likely to be medically discharged during basic training and 22% more likely to separate
during the first year of service than were those with normal BMI. Overweight airmen were 24%
more likely to be medically discharged during basic training, but were 15% less likely to be
discharged within the first year of service, compared to airmen of normal BMI. There are
several studies that found associations between overweight or obese service members and
training injuries.’*# It is plausible that training injuries are more likely to lead to training
failures, suggesting that overweight or obese service members would be at increased risk of
training failure due to increased risk for injuries. In contrast, when 218 light infantry soldiers
were subjected to a 100-mile road march with backpacks weighing up to 110 pounds, having a
body weight of less than 155 pounds was associated with an increased risk for injury.?* The
authors speculated that soldiers with low body mass may not have adequate muscle mass to
properly support heavy loads, which may affect gait and posture, thus increasing injury risk. In
another study that conducted a systematic review of the epidemiology of lower extremity stress
fractures, the authors suggested a bimodal association between BMI and stress fracture, whereby
the least fat and most fat individuals were at greatest risk.?? With increased technology, US
service members are carrying much heavier loads than in the past.?> Modern-day loads for USAF
Battlefield Airmen can often range from 140-160 pounds®* %> The range for BMI among TAC-P
trainees who participated in this study was 18.47-29.97, with 35.3% of the total and 41.4% of
those who passed, respectively, being categorized as overweight. Although we were unable to
capture specific reasons for failure, we do know from other unpublished work, that
approximately 60% of acute injuries to TAC-P trainees are to the lower extremity, and that field
exercises carrying heavy loads (i.e. ruck marching) was the leading contributing factor,
accounting for approximately 40% of all acute injuries. It is very likely that TAC-P training
differentially favors trainees with larger body masses who may be better suited to carry heavy
loads in a field environment, than are their normal weight peers. This theory is supported by the



observation that trainees who spent ten or more hours per week strength training in the three
months prior to survey completion were twice as likely to pass training as those who spent less
than five hours per week.

Another unexpected finding was that TAC-P trainees who used supplements were less
likely to pass training. The use of dietary supplements to improve performance remains
controversial. The complexity of this issue led to an Institute of Medicine report on dietary
supplement use within the military. This report identified areas of concern, including no
established policies within the Department of Defense governing the use of dietary supplements,
and that the effects of dietary supplement use may be different within certain military
populations, such as special forces and aviators.*® Among the 187 TAC-P trainees that answered
the questions on supplement use, 60% reported using body building supplements, 55% reported
using energy supplements, and slightly less than 10% reported using weight loss supplements.
Finding a high prevalence of supplement use in military populations is not uncommon. Ina
study among US Army special forces and ranger candidates, 85% reported past or current use of
a supplement.”” Another study among US Army personnel found 90% of special forces reporting
supplement use compared to 76% of support personnel, with multivitamins, sports bars/drinks,
and vitamin C reported as those most commonly used.?® Studies of military populations have
reported positive associations between post-exercise protein supplement use and health,? as well
as creatine supplementation and strength.*® Recently, the American College of Sports Medicine,
the American Dietetic Association, and the Dietitians of Canada issued a joint statement on
dietary supplement use, which stated: “Dietary supplements or ergogenic aids will never
substitute for genetic makeup, years of training, and optimum nutrition.”** However, the
statement also listed ergogenic aids that performed as claimed, which included creatine, caffeine,
sports drinks, gels, bars, sodium bicarbonate, and protein/amino acid supplements. Clearly, the
literature supports the judicial use of certain supplements to enhance strength and endurance.* It
is unclear why TAC-P trainees who utilized supplements were less likely to pass training in this
study. Itis plausible that those TAC-P trainees that were struggling to meet the physical
challenges of training, and therefore more likely to fail, were utilizing supplements as a means to
mitigate shortcomings due to genetics, improper training, or inadequate nutrition. However,
there were no significant associations between supplement use and weight lifting or running (p >
0.05). Itis likely that supplement use is a surrogate for some other yet-to-be determined
characteristic associated with training success, or an artifact caused by 24 participants failing to
answer questions on supplement use. This finding warrants further study to ensure the proper
use of supplements among these elite athlete warriors.

Findings must be interpreted within study limitations. It is possible that study
participants are not representative of all TAC-P trainees. Slightly over 50% of trainees who
participated in this study passed in comparison to 46% and 38%, for all TAC-P trainees enrolled
during fiscal years 2008 and 2009, respectively. This observation may suggest that those who
abstained from participation were less motivated than those who consented to participate. If real,
the effect of consenting less motivated trainees on study findings is challenging to interpret.
Significant relations were observed for the category of overweight BMI and passing. Body
mass index was developed to provide an approximation of body fat. However, some argue that
BMI is not an accurate measure of body fat for certain populations, including athletes and
military personnel whose body compositions are skewed towards proportionally more muscle



mass and less body fat for a given BMI compared to the general population.®* The ability to
more accurately measure muscle mass verses body fat would further efforts to understand the
relation between body composition and passing TAC-P training. However, this study is the first
to utilize self-reported data to explore relations between passing TAC-P qualification training
and a number of individual characteristics. It is reasonable that these findings are generalizable
to other US special forces with similar qualification training.

In summary, passing TAC-P training was associated with overweight BMI, strength
training for more than 10 hours per week during the three months prior to survey completion,
and omitting the use of dietary supplements. Recommend this study be continued to further
research key issues identified. Doing so has the potential to identify modifiable characteristics
that will enhance passing among TAC-P trainees.
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Table 1. Association between Activities and Pass/Fail Status among TAC-P Trainees, April
2008 — December 2009.

Pass Fail
n=111 n=110

Activity n (%) n (%) OR (95% CI)
Age

<20 37 (33.3) 45 (40.9) 1.00

20-21 21 (18.9) 28 (25.5) 0.91 (0.45, 1.86)

>22 53 (47.8) 37 (33.6) 1.74 (0.95, 3.19)
Body mass index

<25 65 (58.6) 78 (70.9) 1.00

>25 46 (41.4) 32 (29.1) 1.73 (0.99, 3.02)
Scouting proficiency”

No 50 (45.5) 60 (54.5) 1.00

Yes 60 (54.5) 50 (45.5) 1.44 (0.85, 2.45)
Hiking proficiency”

No 13 (11.8) 21 (19.1) 1.00

Yes 97 (72.1) 89 (80.9) 1.76 (0.83, 3.72)
Fishing proficiency”

No 14 (12.7) 21 (19.1) 1.00

Yes 96 (87.3) 89 (80.9) 1.62 (0.78, 3.38)
Hunting proficiency”

No 43 (39.1) 50 (45.5) 1.00

Yes 67 (60.9) 60 (54.5) 1.30 (0.76, 2.22)
Camping proficiency”

No 9(8.2) 17 (14.9) 1.00

Yes 101 (91.8) 93 (85.1) 2.05 (0.87, 4.83)
Played any high school sports

No 13 (11.7) 19 (17.3) 1.00

Yes 98 (88.3) 91 (82.7) 1.57 (0.74, 3.37)
Played any varsity sports

No 33 (29.7) 44 (40.0) 1.00

Yes 78 (70.3) 66 (60.0) 1.58 (0.90, 2.75)
Played varsity track

No 92 (82.9) 91 (82.7) 1.00

Yes 19 (17.1) 19 (17.3) 0.99 (0.49, 1.99)
Played varsity soccer

No 101 (91.0) 101 (91.8) 1.00

Yes 10 (9.0) 9(8.2) 1.11 (0.37, 2.59)
Played varsity football

No 78 (70.3) 64 (73.6) 1.00

Yes 33 (29.7) 23 (26.4) 1.18 (0.43, 2.85)
Played varsity basketball

No 101 (91.0) 95 (86.4) 1.00




Yes 10 (9.0) 15 (13.6) 0.63 (0.27, 1.46)
Played varsity baseball

No 94 (84.7) 100 (90.9) 1.00

Yes 17 (15.3) 10 (9.1) 1.81(0.79, 4.51)
High school community”

Rural 24 (21.8) 22 (20.0) 1.48 (0.68, 3.22)

Population < 10,000 25 (22.7) 21 (19.1) 1.62 (0.75, 3.52)

Population 10,000 — 100,000 33 (30.0) 29 (26.4) 1.55 (0.76, 3.17)

Moved around a lot 3(2.7) 4 (3.6) 1.02 (0.21, 4.97)

Population >100,000 25 (22.7) 34 (30.9) 1.00
Any supplement use’

No 34 (30.6) 19 (17.3) 1.00

Yes 63 (56.8) 81 (73.6) 0.44 (0.23, 0.83)

Missing 14 (12.6) 10 (9.1) 0.78 (0.29, 2.10)
Use of body building supplements

No 47 (42.3) 37 (33.6) 1.00

Yes 50 (45.0) 63 (57.3) 0.63 (0.35, 1.10)

Missing 14 (12.6) 10 (9.1) 1.10 (0.44, 2.76)
Use of energy supplements

No 55 (49.5) 40 (36.4) 1.00

Yes 42 (37.8) 60 (54.6) 0.51 (0.29, 0.90)

Missing 14 (12.6) 10 (9.1) 1.02 (0.41, 2.52)
Use of weight loss supplements

No 88 (79.3) 91 (82.7) 1.00

Yes 9(8.1) 9(8.2) 1.04 (0.39, 2.73)

Missing 14 (12.6) 10 (9.1) 1.45 (0.61, 3.43)
Avg miles ran/week*

<6 20(18.0) 26 (23.6) 1.00

6-10 39(35.1) 50 (45.6) 1.01 (0.50, 2.08)

>11 52 (46.9) 34 (30.9) 1.99 (0.96, 4.11)
Avg hours/week strength training*

<5 29 (26.1) 42 (38.2) 1.00

5-9 44 (39.6) 41 (37.3) 1.55(0.82, 2.94)

>10 38 (34.2) 27 (24.6) 2.04 (1.03, 4.04)
Age (years) 22.7 (3.9) 21.7 (4.2) 1.06 (0.99, 1.14)
Height§‘ 70.5 (2.4) 70.1( 2.9) 1.05 (0.95 1.16)
Weight® ‘ 171.9 (19.1)  166.1 (19.4)  1.02 (1.00, 1.03)
Body mass index® ‘ 24.3 (2.1) 23.7 (2.1) 1.14 (1.01, 1.29)
Avg miles run/week*® ‘ 11.5 (6.4) 10.1(7.2) 1.03 (0.99, 1.07)
Avg hours strength training® 7.7 (4.7) 6.6 (5.5) 1.04 (0.99, 1.10)

Abbreviations: Tactical Air Control Party, TAC-P; odds ratio, OR; confidence interval, ClI;
average, Avg.

" Missing data on one individual who passed training

" Includes supplements for energy, body building, and weight loss.

*Within the three months prior to questionnaire completion.

S Shown as mean and standard deviation.

10



Table 2. Multivariable Logistic Regression, TAC-P Trainees, April 2008 - May 2009.

Characteristic OR™ (95% CI)
Body mass index

<25 1.00

>25 1.96 (1.09, 3.52)
Any supplement use’

No 1.00

Yes 0.37 (0.19, 0.73)

Missing 0.60 (0.21, 1.67)
Average hours/week strength training*

<5 1.00

5-9 1.74 (0.89, 3.37)

>10 2.32 (1.14,4.74)

Abbreviations: TAC-P, Tactical Air Control Party; OR, odds ratio; Cl, confidence interval.
“ Odds ratios adjusted for all variables in the model.

" Includes supplements for energy, body building, and weight loss.

* Within the three months prior to questionnaire completion.
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Figure 1. Relation between BMI and percent passing
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