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Background

ÅArmy Medical Department Center & School

ÅTri-Service: Army, Navy, Air Force

ÅMilitary Occupational Specialty (MOS) Training ςAdvanced Individual 
Training following Basic Training

ÅTrains ~49000 students/year, ~8000 68W (Combat Medic) students/year

Å2357 faculty/staff members, ~40 DCMT admin/support, ~270 instructors 

ÅMost programs have both 
Åon-site didactic, Phase 1 training and 
Åoff-site hospital-based application, Phase 2 training

ÅContinuing education for each specialty for officers and enlisted

The Largest Medical Training Facility in the World

ÅDifficulty in academically demanding AIT (Rice, Butler, & Marra, 2006) 

Å68W (Combat Medic) Failure: 
ÅFirst Time: 17 to 20% 
ÅSecond Time (retake): 50%
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Comments:

ÅContinue to monitor (establish baseline after last class of 
FY09). Attrition analysis to follow.

ÅAcademic remains the primary reason for attrition.

Decision Required: None

Objective: Enhance Medical Training
Measure: 68W Attrition Rate

Measure Performance History
Period: Act        Target     Var

25% IP

Per Class 25%      TBD TBD

ÅEnterprise-wide Attrition 
Workgroup  approved in 
July 2008.  Attrition 
Summit held on 29 Apr 09 

Å232nd Med Bnand AHS 
partnering to address 
multi-faceted attrition 
issues (with class 08-09)
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Costs

ÅTraining & retraining

ÅHousing & food

ÅMoving expenses

ÅInstructors & materials

Lowered availability of health care professionals to 
treat military service members and their families.  

Critical shortage MOS
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68W AIT ς16 weeks

ÅEmergency Medical Training and Combat Medic training

ÅMust pass
ï the National Registration Examination for Emergency Medical Training
ï their course (Combat Medic training)
ïArmy Physical Fitness Test 

ÅSimilar civilian programs
ïstudents are expected to study ~3 hours for every 1 hour of class
ïstudents attend class several hours/day, with time built-in for studying  

ÅMilitary training
ïstudents attend physical training from 0500 ς0600 
ïstudents attend class from 0800 - 1700 
ïadditional military training several evenings each week
ïbarracks duty, etc. 

Military students must absorb more information, in a shorter period of time, with 
fewer dedicated study hours than their civilian counterparts.  



Focus Groups
Student Supervisors

Faculty

Interviews
Commander

Sergeant Major
{ǘǳŘŜƴǘ /ŀǘŜƎƻǊƛŜǎΥ җ . ŀǾŜΤ 

failed; Battle Buddy

Literature Review
Associate Degree Prog.

Bachelors Prog.
Health Care Prog.

Student Surveys
Existing Course Completion 

Surveys
Both for Passing & Failing

Students

Pilot Project
Respiratory Therapy

Examine Existing Data

Decision Point
9ȄŀƳƛƴŜ ΨLƴǘŜǊƴŀƭΩ ǾǎΦ Ψ9ȄǘŜǊƴŀƭΩ LƴŦƻǊƳŀǘƛƻƴΚ

Survey Students
/ŀǘŜƎƻǊƛŜǎΥ җ . ave

Failed
Battle Buddy

Results: Descriptive and 
Nonparametric Statistics

Survey Students
All Levels
Results: Regression           
models for pass/fail and 
grade point average

Further Study and /or Interventions

Survey Tool 
ÅProvides feedback & 
mitigation strategies to 
students on their 
strengths/weaknesses
ÅDerived from research 
results 

Neuropsychological
Timing Training

ÅTargets ability to 
focus/concentrate 
ÅTargets 
timing/sequencing

Audio-Photic
Stimulation

ÅTargets adaptive stress 
management/anxiety
ÅEvaluate mood, 
cognitive performance, 
and grades

Analysis

Design

Test & 
Evaluation

Re-design as Necessary

Decision: 
Focus first on ΨƛƴǘŜǊƴŀƭΩ

ARL-AMEDD Field Element Line-of-Study on Attrition

http://www.bio-medical.com/product_info.cfm?inventory__imodel=ALERT
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Research Efforts

Overall Line-of-Study Goals: 

ï To understand the individuals attending training in order to design the program, 
ƛƴǘŜǊǾŜƴǘƛƻƴǎΣ ŀƴŘ ǘŜŀŎƘƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ǘƻ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƻŘŀȅΩǎ {ƻƭŘƛŜǊǎΦ  

ï Identify issues that might put an individual Soldier at risk for AIT failure (Rice et 
al., 2006).  

This Study:

Å ¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǎǘǳŘȅ ǿŀǎ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ {ƻƭŘƛŜǊΩǎ 
self-reported sleep (SRS) and 

1) student performance during Health Care Specialist AIT and 

2) other personal factors that may influence training performance

Å Student performance was measured by:

ï Grade Point average (GPA)

ï PASS/FAIL status

ï Army Physical Fitness Test (APFT) Scores
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Sleep for the 68W Student

ÅAnecdotal reports - students study by flashlight ςget up for 
Physical Training at 0430. 

ÅFocus groups with Commanders, supervisors and instructors:    
sleep is an issue (Rice, Woods, and Bundy, unpublished data).
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Literature Review

Å Lack of Sleep:
ï Impairs cognitive performance (Druckmanand Bjork, 1994)

ïLinked to student grades(Kelly, Kelly, and Clanton, 2001)

ïYields increased sleepiness in class, reduced concentration, and problems 
focusing on information 
(Sadeh, Gruber, and Raviv, 2003, cites Epstein et al., 2003)

ïStudents deprived of a nights sleep were less able to recall a new task up to 3 
Řŀȅǎ ŀŦǘŜǊ ǎƭŜŜǇ ƭƻǎǎΧ

ï indicating a need for sleep to process, consolidate and retain new memories 
(Stickgold, 2005, as cited by Winerman, 2006)

Å Sleep is important for:
ïLearning 
ÅNew information & new tasks, memory (Ellenbogen, et. al. 2006, Thompson-Schill, 

2006)

ïMental performance improved:
ÅAssisting with learning/retention of motor skill procedures

(Fenn, Nusbaum, and Margoliash, 2003)
ÅPreventing memory decay, & fixating declarative memories 

(Ellenbogen, et. al., 2006)
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ÅTime of Sleep:

/ƻƭƭŜƎŜ Dt! ƻŦ άƴƛƎƘǘ ƻǿƭǎέ Ϥ ƻƴŜ ƭŜǘǘŜǊ ƎǊŀŘŜ 
ƭƻǿŜǊ ǘƘŀƴ άƳƻǊƴƛƴƎ ƭŀǊƪǎέ όaŎ/ŀƴƴΣ нллуύΦ

Worry

Sleep

Ginsberg , 2006; Kelly, 
2004; Tallis, et al, 1992

Literature Review

About performance
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Methods

Participants

Å 700 Soldiers in the 232nd Training Battalion (Combat Medic/Health Care Specialist AIT)  
Å Same supervisors, instructors, & training sessions

Instrumentation

Å Measures:
Å Self-Reported Sleep (SRS)

Å General Information Questionnaire (GIQ).  Demographics: gender, marital status, 
ethnicity, age, military component, and academic and employment histories.

Å Self-rating of study skills, feelings of tiredness, attitudes toward the training 
program and faculty

Å Performance failure appraisal inventory (PFAI) (Fear of Failure) (Conroy, 2003)
Å Organizational Commitment Questionnaire (Gade et al, 2003)
Å Index of Learning Styles (Felder & Soloman, 1994)
Å Motivation  (willingness, motivation, interest  (embedded in GIQ) 
Å Situational Self Efficacy (Sheer, et al., 1982)
Å Rosenberg Self-Esteem Scale (Rosenberg, 1989)
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Methods

Dependent (Performance) Measures
Å Academics: Grade Point Average (GPA), Pass/Fail Status 
Å Army Physical Fitness Test (APFT) score 

Procedures
ÅSurveys w/in 2 wks of beginning course
ÅAt course completion the Department of Combat Medical Training 

provided the pass/fail status, GPA, APFT scores

Statistics
ÅDescriptive statistics were used for demographics
ÅSpearman Rho Correlations - categorical data (i.e., pass/fail status) 
ÅPearson Product Moment Correlations - linear data (i.e. GPA and APFT) 
Å!ƴ !ƴŀƭȅǎƛǎ ƻŦ ±ŀǊƛŀƴŎŜ ǿŀǎ ǳǎŜŘ ŦƻǊ ŎƻƳǇŀǊƛǎƻƴǎΣ ǿƛǘƘ ŀ .ŀǊǘƭŜǘǘΩǎ 

test for equal variances.  
ÅAll analyses used an alpha level of 0.05 and were performed using 

Statastatistical software (StataCorp, 2005). 
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Results

Å579 Participants (completed all questions) 

ÅPrimarily
ïActive duty Army, male, Caucasian, & single

ïHigh school diploma

ïAge 17-40, mean = 20.84

ÅSelf Reported Sleep (SRS) = 

ÅMean SRS = 12.79 ± 2.15. 
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ÅAge: Older slept less

ÅGender: Men slept slightly less

ÅSmoking: Current smokers slept slightly less than non-smokers & 
past smokers

ÅNon-reservists (regular Army) slept slightly less

ÅPrior military slept less

ÅNo correlations between sleep and
ï race, English as second language, high school grades, education level, 

prior medical training, 68W as personal goal, leadership ability, FoF, 
Organizational Commitment, Learning Style.

Results

+ 1yr ς3 min/nt
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Those reporting less SRS also reported
ÅLower motivation (3 measures)

ÅLess satisfaction w/ training  

ÅLower Self-Efficacy

ÅGreater feelings of being overtired

No relationship between SRS and 
ÅtŀǊǘƛŎƛǇŀƴǘǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜƛǊ ƻǿƴ ǇŜǊŦƻǊƳŀƴŎŜ

ÅtŀǊǘƛŎƛǇŀƴǘǎΩ {ŜƭŦ 9ǎǘŜŜƳ

Stress followed an inverted U-shaped distribution 

ÅHighest level of motivation
~1 hr more than the lowest level
ÅExtremely satisfied with training
Ϥм ƘǊ ƳƻǊŜ ǘƘŀƴ Ψƴƻǘ ŀǘ ŀƭƭ ǎŀǘƛǎŦƛŜŘΩ

Results

Those with most & least stress slept less than those w/ mild/moderate/high stress.



UNCLASSIFIED

Program Attributes 
Results 

Self-Reported Sleep

df F p-value

LƴǎǘǊǳŎǘƻǊǎΩ ƘŜƭǇŦǳƭƴŜǎǎ
4, 536 2.57 0.04

LƴǎǘǊǳŎǘƻǊǎΩ ŀǾŀƛƭŀōƛƭƛǘȅ
4, 536 4.58 <0.00

Unit has strong emphasis on high quality work
4, 529 1.72 0.14

Resource availability (supplies, assistance)
4, 536 2.59 0.04

Commanding Officer supportive of student needs
4, 532 2.66 0.03

Commanding Officer understanding of student issues    
4, 533 3.59 0.01

Satisfied with own performance
4, 537 0.35 0.84

Current performance is consistent with their best
4, 536 1.35 0.25
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PerformanceResults

Push Ups -
Sit Ups  
Run -

Total -

1st APFT

n=464

Push Ups -
Sit Ups  
Run -

Total -

2nd APFT

n=416

Push Ups -
Sit Ups  

Run  

Total

3rd APFT

n=336

AIT Education Metrics
No Significant 
Relationship

SRS & Pass/Fail
SRS & GPA
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Discussion

AGE
ÅTotal Sleep Time Increases throughout adolescence 

(Ohayon, Carskadon, Guilleminault, &Vitiello, 2004)

ÅSleep Efficiency is 95% at age 20 and decreases thereafter 
(Wolfson& Carskadon, 2003)

* Our research shows a decrease in SRS w/ age.

SMOKING
ÅSmokers report difficulties going to & staying asleep, & daytime sleepiness 

(Phillips & Danner, 1995)

ÅStimulants (nicotine) interfere w/ sleep 
(Zhang, 2008)

ÅOur research: current smokers SRS is less than past or non-smokers.

MORE SLEEP=
ÅHigher situational motivation & self-efficacy,
ÅDǊŜŀǘŜǊ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ǇǊƻƎǊŀƳ ϧ ƛƴǎǘǊǳŎǘƻǊǎΣ ϧ ŦŜŜƭƛƴƎ ƭŜǎǎ ǘƛǊŜŘΧ 
ÅSupports inverted U-shape w/ stress

(Edens, 2006)
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New findings linked past military experience with less SRS and 
reservists reported more sleep

What About SRS & Physical Performance?
ÅNegative Correlation w/ first 2 APFTs(PU/run)
ÅMore sleep = lower scores

ÅWere they all sleep deprived? 
ÅNo one reported sleeping exceedingly long hours. 
ÅExperts recommend teenagers (high school and college students) 

sleep 8-9½ hours/nt (Maas, 1999) .
ÅRegular exercise yields an increased need for total sleep time 

(Kubitz, Landers, Petruzzello, and Han, 1996).
ÅHow much sleep deprivation influences exercise performance?
ÅάLŦ ŀ ȅƻǳƴƎ ǎƻƭŘƛŜǊ ƴŜŜŘǎ у ƘƻǳǊǎ ƻŦ ǎƭŜŜǇΣ ōǳǘ ƎŜǘǎ ƻƴƭȅ рѹ ǇŜǊ 

night, it would take only 12 days to incur a sleep debt that would 
ƴŜƎŀǘƛǾŜƭȅ ƛƳǇŀŎǘ ŀŜǊƻōƛŎ ǇŜǊŦƻǊƳŀƴŎŜέ όǇŀǊŀǇƘǊŀǎŜ ²ŀŘŜΣ нллнύ

Discussion
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Discussion

ÅEarly self-reports indicative of later sleep patterns?

ÅAre the worriers staying up, but performing well?

ÅOnly have to pass it once!

ÅSecond Study 

ÅSubjects: 
ÅSoldiers who failed 68W training & those with a B or above

ÅΨ.ŀǘǘƭŜ ōǳŘŘȅΩ ƻǊ ŦǊƛŜƴŘ

ÅMethods: Questionnaire & Interview - Why do Soldiers 
fail? 

ÅResult: 
ÅSleep was a recurrent theme 

ÅSleep = one of the top issues for those who did not pass training 

Å> 50% of failing students report sleeping 3-4 hours/night 
ï (DeVilbiss, Rice, Laws, and Butler, in press
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Summarizing, this study:
ÅSupports results showing correlations between SRS & age, smoking, & stress.
ÅShows correlations between SRS & motivation, self-efficacy, tiredness, & 

program satisfaction.
ÅIntroduces new findings on SRS and past military & reserve status among AIT 

students.
ÅFound a negative correlation between SRS & early APFT tests.
ÅDid not find a correlation between SRS & GPA or Pass/Fail status.

Lack of sleep can impair physical performance, cognitive ability, and emotional 
stability (Walters, 2002) and has been identified as a factor influencing student 
performance by the students themselves during interviews (DeVilbiss and 
Rice, in press).

Suggestions:
ÅFurther Study, Objective Measures, & Re-analysis of data
ÅRecommend consideration of impact of program & time                        

availability on student sleep and learning, especially                          
consolidation of memories to enable later recall during                                    
times of duress on the battlefield. 

Implications
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άYƴƻǿ ¢Ƙȅ ¦ǎŜǊέ


