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Executive Summary

November 2012 -- November featured heavy journal coverage on PTSD research with the details highlighting amygdala volume,
perceived control of stressors, alcohol dependence, panic disorder, maternal illness and Asian American and Pacific Islander
community susceptibility and response.

A considerable number of journals observed issues related to substance abuse with an especially relevant study on the abuse of
energy drinks and the lack of sleep associated with the overconsumption of the beverages. Additionally, substance abuse also
touched on performance enhancing drug abuse. Suicide research focused exclusively on the impact of the global economic
downtown, with both studies indicating an increase of suicides during the research periods. An analysis on the potential effects of full
EHR integration highlighted weaknesses in the proposed program, but offered solutions to these weaknesses. Miscellaneous
coverage featured articles on geographic-specific illnesses, HIV infection in military personnel, aortic valve replacement surgery
follow-up treatment and cancer incidence globally.

Medical Journal Coverage

Nutrition and Fitness
JAMA: Multivitamins in the Prevention of Cardiovascular Disease in Men

The study set out to determine whether long-term vitamin use among men would significantly decrease the risk of cardiovascular
events. After a follow-up of approximately 11 years, the study saw 1,732 cardiovascular events with no significant effect of
multivitamins on major cardiovascular events. Given October’s Military Medicine article on the lack of awareness surrounding
multivitamins, the supposed suggestion of multivitamins, especially as a preventive measure for cardiovascular health, should be
reconsidered.

PLOS Medicine: Leisure Time Physical Activity of Moderate to Vigorous Intensity and Mortality:
A Large Pooled Cohort Analysis

Whether physical activity during times of leisure has an impact on premature mortality was the centerpiece of the study which
measured the extension of life beyond 40 years. The study accounted for varied levels of activity based on age and BMI and found in
4
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the pooled population that certain activities extend life expectancy. As the Army seeks to promote comprehensive health and
nutrition, recognizing the positive role that leisure activity, especially in combat zones, can have on individual life expectancy is
essential.

Physiological Injuries and Surgery

Military Medicine: Incidence and Risk Factors for Acute Low Back Pain in Active Duty Infantry

Though copious studies have been performed on back pain, few have focused on lower back pain among infantrymen, a group within
the military population that is tasked with carrying heavy loads over long distances. This study found that infantrymen had
significantly lower instances of lower back pain when compared to their peers. One possible reason for this could be this population’s
tendency to not seek treatment for lower back pain or to normalize lower back pain as an inevitable result of their work. Another
cause may be the high level of fithess and training that may prevent back pain. Additionally, fewer Marine infantrymen displayed
lower back pain than infantrymen in the Army and junior enlisted had less lower back pain than senior enlisted. Risk for lower back
pain increased with age and senior enlisted rank.

International Orthopaedics: Long-term results of cementless hip arthroplasty with ceramic-on-
ceramic articulation.

In a review of hip replacements, the study found positive results (including very good, good, and satisfactory) in 92 percent of cases
and the 12-year prosthesis lifespan reaching nearly 84 percent. The adoption of the Mittelmeier prostheses is encouraged for Army
use because of its positive reviews and long lifespan.

Military Medicine: Changes in Hearing Thresholds as Measured by Decibels of Hearing Loss in
British Army Air Corps Lynx and Apache Pilots

This study compared hearing loss of pilots flying primarily Lynx helicopters to those who exclusively fly an Apache. Results indicate
that hearing loss is drastically less widespread than predicted, suggesting that the circumaural earmuffs issued to pilots are effective
in limiting noise-associated hearing loss.
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Military Medicine: Maggot Debridement Therapy in Modern Army Medicine: Perceptions and
Prevalence

An increasing resistance to antibiotics has created a need for Maggot Debridement Therapy (MDT) to remove decaying and infected
flesh from open wounds. A survey of Army physicians found that 83 percent were familiar with MDT and, of those, 63 percent were
aware that the FDA approves it but only 10 percent had used the treatment. The three most prominent reasons why physicians had
not used the treatment was that there was no need, no access and they had no previous experience. Researchers indicated a need
for more studies on MDT, as they noted the nature of warfare and antibiotic resistance points to an increasing need for debridement
alternatives.

PTSD

Archives of General Psychiatry: Amygdala Volume Changes in Posttraumatic Stress Disorder in
a Large Case-Controlled Veterans Group

This study of brain physiology and PTSD found that those with PTSD had a smaller left amygdala, right amygdala and left
hippocampus than those without PTSD, regardless of their traumatic experience. This is the first study to provide clear evidence that
certain people are more susceptible to PTSD, and that the military can, for the first time, pre-screen service members to determine
their ability to witness traumatic events without developing PTSD. This research received some coverage in the media market and is
likely to receive additional coverage.

Scientific American: It’s not the stress that counts, it’s whether you can control it

The study alleges that it isn’t the type of stress that necessarily matters but it’s the level of control one can exert on the stress. The
control over certain stressors can impact future stresses by protecting against these future detriments, also known as “behavioral
immunization.” The study sought to determine whether the infralimbic or prelimbic cortex was responsible for the behavioral
immunization phenomenon: Using electrophysiology, the scientists determined that the escapable stress response began in the
prelimbic cortex. The study is directly applicable to human stress, a major concern to Army medicine, as future research can hone in
on the prelimbic cortex to treat escapable stressors.
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Behavioral Modification: Cue-elicited affect and craving: advancement of the conceptualization
of craving in co-occurring posttraumatic stress disorder and alcohol dependence.

Looking at the intersection of post-traumatic stress disorder and alcohol dependence, the study examines 1) the responses of the
two conditions to stimuli for individuals seeking treatment, 2) the relationship between the elicited response and the craving for
alcohol, and 3) the type and severity of craving as defined by the researchers. The most negative effect was seen in the trial
combining trauma image and alcohol cues, and a positive affect was seen following alcohol cues supporting the respective
hypotheses. Trauma cues, however, do not seem to increase positive affect after removing certain items related to anxious arousal.
As the Army seeks to understand the motivation behind both traumatic stress and alcohol dependence, the study offers insight into
the relationship between stimuli that affect the two.

European Journal of Psychotraumatology: Fear of memories: the nature of panic in
posttraumatic stress disorder.

Underlining the frequency of panic attacks in post-traumatic stress disorder sufferers, the study found sufferers of panic disorder (PD)
more likely to report numbing or tingling than PTSD participants and they were more likely to report an increased fear of passing out.
PTSD participants were reportedly more likely to relive a terrible event, injurious memories from the past, memories that drive them
crazy, imprisonment in past situations, or a failure to block bad memaories. The nuanced differences between PTSD and PD highlight
the need for unique approaches by Army medicine to apply differing treatment measures.

BMC Pregnancy Childbirth: A systematic review of the relationship between severe maternal
morbidity and post-traumatic stress disorder.

A compilation of eleven relevant studies which met review criteria were analyzed to determine a relationship between the increased
rate of maternal morbidity in high-income countries. The study seeks to close the gap of a lack of information of these instances of
morbidity on postnatal psychological health, especially PTSD. Findings of a relationship between severe morbidity and PTSD or
PTSD symptoms was inconsistent across the studies; however, pre-eclampsia was specifically targeted as a known risk factor for
PTSD and its symptoms.

Military Medicine: Mental Health of Asian American and Pacific Islander Military Veterans: Brief
Review of an Understudied Group
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Due to a lack of research on the Asian American and Pacific Islander veteran community, the study focused on the mental health of
AAPI veterans. The review of prior studies found racism within the community who served during the Vietnam War, where these
race-related issues pointed to more severe forms of PTSD symptoms. Anecdotally, AAPI veterans serve the longest and identify the
most as being a veteran compared to other racial/ethnic groups. AAPI veterans are also less likely to experience homelessness In
terms of physical health, AAPI veterans were, on average, healthier than their non-AAPI counterparts; however, they were less apt to
take advantage of mental health services. As Army messaging seeks to remove the stigma of seeking out mental health services, the
AAPI community should be a top priority.

Sexual Health

Medscape: Military Sexual Trauma Complicates PTSD for Female Veterans

This interview with Ursula Kelly, PhD and assistant professor of Nursing at Atlanta Veterans Affairs Medical Center, discusses her
research on the factors that may prevent female Soldiers who suffer from military sexual trauma from seeking treatment for resulting
PTSD. Kelly notes that while men reject treatment because of the stigma associated with PTSD, women don’t seek treatment
because of the stigma associated with military sexual trauma. Kelly also said that female Soldiers will seek help when multiple
sources, such as family members, friends and peers encourage them to do so and when they begin to realize that their behavior is
not normal.

Substance Abuse

BMC: A longitudinal assessment of alcohol intake and incident depression: the SUN project

Concerned with the effect of alcohol on depression in women, the study sought to determine the link between depression and alcohol
abuse or alcohol dependence. Accounting for the variance of alcohol consumption within specific communities, the study separated
the type of alcoholic beverage, quantity consumed, and the pattern of consumption. Finding that moderate consumption protects
women against depression, there was no relationship found between higher consumption and the same protection. For Army
purposes, the understanding of the unique relationship between alcohol intake and depression in females provides the nuance
necessary to prescribe certain programs targeting women.
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Centers for Disease Control and Prevention: Energy Drink Consumption and Its Association with
Sleep Problems Among U.S. Service Members on a Combat Deployment — Afghanistan, 2010

This study found that 45 percent of service members deployed in Afghanistan drank at least one energy drink per day with 14
percent drinking three or more per day. Those who consumed three or more drinks had a significantly higher percentage of sleep
problems than their peers and were more likely to report having less than 4 hours of sleep per night. Those who consumed energy
drinks were also more likely to fall asleep during briefings or while on guard duty and displayed a higher level of stress. Those who
consumed the drinks in moderation, one to two per day, reported the same number of sleep issues as those who did not use
caffeine. Researchers recommend that leaders educate service members on the potential effects of using too many energy drinks
including withdrawal, caffeine intoxication or sleeplessness, noting that using too many energy drinks can lead to poor work
performance and that the long term effects are unknown. This research received some coverage in medical trade publications.

Annals of Internal Medicine: Behavioral Counseling After Screening for Alcohol Misuse in
Primary Care: A Systematic Review and Meta-analysis for the U.S. Preventive Services Task
Force

Alcohol misuse is the leading cause of preventable death in the United States, and researchers sought to determine the benefits and
harms of behavioral health counseling and interventions on adults who misuse alcohol. Results indicate that multiple brief 10 to 15
minute interventions provided the best results with consumption decreasing by 3.6 drinks per week. Researchers found no evidence
of harms. These findings indicate that brief but meaningful behavioral health interventions can help alleviate alcohol misuse in the
Army and can be implemented in training barracks where alcohol misuse is widely reported on.

British Journal of Sports Medicine: Performance enhancing drug abuse and cardiovascular risk
in athletes: implications for the clinician

This literature review attempts to determine the health consequences illegal drugs have on cardiovascular health among athletes.
lllegal drug use is linked to critical cardiovascular health, but more research should be undertaken to determine the actual effects.
Healthcare providers should be able to determine the signs of drug use to help patients receive treatment and recovery. Though this
review focuses on drug’s effects on athletes, its findings can be applied to high-performance Soldiers.
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Suicide
Lancet: Increase in state suicide rates in the USA during economic recession

Comparing the rate of suicide from European countries to that of the US during the economic downturn, the study found that the rate
of suicide in the US increased during the timeframe in question. The study found an additional 1580 suicides per year over and
above the regular rate of suicide. Going further, the researchers looked into the relationship between unemployment and suicide
where results indicated a 1 percent increase of unemployment caused a .79 percent increase of the European suicide rate and a .99
percent increase in the American. In terms of Army concern, stemming the rate of veteran unemployment can significantly affect the
veteran suicide rate.

Medscape: Sharp Increase in US Suicides Blamed on Financial Crisis

This article discusses the link between the 2007 world financial crisis and a worldwide increase in suicides. It does not refer to the
interplay between financial worries, mental health and suicide among those in the military population, but research on this topic could
add weight to Army messaging that the issues within the military mirror those of the civilian population.

Traumatic Brain Injury
Medscape: Herbicide Exposure/TBI Combination Triples Parkinson's Risk

This article notes the enhancing capabilities that TBI and exposure to the widely used herbicide, paraquat, have on Parkinson’s risk.
This article brings up an interesting topic that may affect Soldiers, namely how the comingling of TBI and exposure to certain toxic
chemicals may predispose Soldiers to certain diseases including Parkinson’s. As more Soldiers who are diagnosed with TBI age,
they may become sensitive to certain chemicals and, consequently, certain diseases.

Military Medicine: The Influence of Sleep and Mood on Cognitive Functioning Among Veterans
Being Evaluated for Mild Traumatic Brain Injury

This research supports previous studies indicating that poor sleep quality and quantity critically affects those with mental health
issues. Poor sleep satisfaction among veterans with mild TBI was related to general distress, depression and anxiety and was

10
November 2012



predictive of cognitive ability. Sleep satisfaction correlated with memory but not attention, indicating that those suffering from mild TBI
who also have poor sleep satisfaction can pay attention but may have difficulty retaining information. The study controlled for the
differences between sleep satisfaction and hours spent sleeping, noting that those suffering TBI symptoms may be more likely to
register poor sleep despite sleeping for an adequate number of hours.

Medical Protocol and Training

Military Medicine: Mobile Learning Module Improves Knowledge of Medical Shock for Forward
Surgical Team Members

Mobile learning allows the Army to standardize education and treatment of medical shock. It also provides medics with an opportunity
to refresh understanding of treatment and well as continue their education. This comparison of mobile and lecture-based education
found that both groups performed the same despite the mobile learning lesson being 1/3 the length of lectures. Mobile education also
enabled the user to pause and re-watch certain sections, resulting in a more efficient use of time. As budget cuts loom and medical
demands continue to reach to the most remote areas of action, the use of mobile education can help reduce costs and enhance
efficiency. Before mobile learning can be implemented, however, studies should be performed to assess curriculum.

Military Medicine: Beyond Battlemind: Evaluation of a New Mental Health Training Program for
Canadian Forces Personnel Participating in Third-Location Decompression

The analysis of Third-location Decompression training directed at easing the transition from a theater of war to civilian life documents
a past method of administering TLDs and an updated version that is focused on mental health. The new program allows for a more
flexible postdeployment transition and adjusts for critiques of the program. Program participants preferred the new program to the old
version, in addition to a more favorable attitude towards mental health care following the program. The program did not, however,
affect the stigma around receiving mental health care between the two programs. In developing postdeployment programs to
reintegrate Soldiers, the content of the program should be evaluated to be sure to promote the work of mental health professionals
and mental health care.

Military Medicine: Multidisciplinary Response to the Escherichia coli 0104 Outbreak in Europe
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In light of a 2011 outbreak of E. coli in Europe, the study documents the outbreak response from U.S. Army Public Health Command
Region-Europe. The description highlights the ad hoc advisory team, the ability to engage with German and European health
professionals, a strong epicenter of communication, and tailored solutions related to food supply chains. Army messaging can utilize
the documentation of an outbreak response such as this in the event of future outbreaks.

Military Medicine: Medical Evacuation and Triage of Combat Casualties in Helmand Province,
Afghanistan: October 2010-April 2011

In their study of helicopter medical evacuations in Helmand Province, researchers advise on three ways to enhance healthcare
outcome. First, integrating pre-hospital care and the transfer of medical information will aid in restoring health during the “golden
hour,” when patients are most vulnerable. Second, mobile pre-hospital care units should be implemented as a midway point between
the care that medics can provide during helicopter transport and comprehensive care at a dedicated medical facility. Finally,
retrieving medics should be provided with protocol to select polytrauma victims to be immediately transferred to the highest care
possible within the region.

Military Medicine: Veteran Experiences Related to Participation in Shared Medical Appointments

This research sought to determine the effectiveness of shared medical appointments (SMA) in helping veterans stop smoking, select
healthier eating options and increase physical activity. SMAs involve a team of healthcare providers meeting in a group session with
a patient to discuss their health. Teams include social workers, physical therapists, physicians, psychologists etc. Veterans who
participated in SMAs exhibited an increased knowledge of their complete health, which led to feelings of empowerment and control of
their health. SMA programs that involved patients meeting with others who shared their medical concerns displayed improved health,
lower blood pressure and weight loss among other benefits. Participants also cited convenience as a major benefit of SMAs.

Military Medicine: Is the ASVAB ST Composite Score a Reliable Predictor of First-Attempt
Graduation for the U.S. Army Operating Room Specialist Course?

Research indicates that a preliminary Armed Services Vocational Aptitude Battery (ASVAB) test score is a reliable predictor of
service members’ ability to pass the U.S. Army Operating Room Specialist Course. Specifically, those who scored 10 points or higher
than their peers were five times more likely to pass the course. Additionally, women were 2.5 times more likely to pass the class than
their male peers. Raising the ASVAB threshold will help determine which Soldiers are more likely to pass the course.

12
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Military Medicine: Stretch and Wrap Style Tourniquet Effectiveness With Minimal Training

Researchers set to determine if service members could apply a stretch, wrap and tuck (SWAT-T) tourniguet with only brief training.
Fifteen military undergraduates watched a 19 second informational video three times, practiced twice and applied the tourniquet to a
human volunteer on ten parts of the body. The students were able to use the tourniquet to stop arterial flow on limbs, but in some
cases failed to wrap the tourniquet tight enough. Results indicate that in most instances, Soldiers can train easily to use SWAT-T, but
more training is necessary for Soldiers in extreme environments where trauma can be expected.

Sleep

Military Medicine: Maxillomandibular Advancement as Surgical Treatment for Obstructive Sleep
Apnea in Active Duty Military Personnel: A Retrospective Cohort

Sleep apnea affects 3 percent of the military population, damaging service members’ ability to sleep and work as well as increasing
the likelihood that they will develop cardiovascular disease or be involved in traffic accidents. Research focused on determining the
effectiveness of corrective jaw surgery in treating sleep apnea, and found that surgery is a viable treatment option with a significant
success rate that will permanently treat sleep apnea and render service members deployable.

Other

Military Medicine: Medical Costs of War in 2035: Long-Term Care Challenges for Veterans of Iraq
and Afghanistan

This article delves into the medical costs to the United States of the wars in Iraq and Afghanistan noting that these conflicts differ in
that more Soldiers are surviving war and IEDs cause expensive and complicated polytrauma injuries. By 2035, veterans of these
conflicts will be middle aged with the health issues of previous veteran populations including back pain, joint issues, etc. but
compounded by TBI, polytrauma and PTSD diagnoses. This article cites various efficiencies that can lower costs, and it suggests
focusing on early detection for PTSD and TBI, early treatment and therapy for physiological injuries as well as more emphasis on
preventative health including nutrition, exercise, weight control, substance abuse etc.
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Malaria Today: Is Dengue and Malaria Co-infection More Severe Than Single Infections?

Given that co-infection of dengue and malaria was first reported in 2005, the study seeks to describe the current rate and results of
this phenomenon. The study discovered a greater risk of low blood platelet counts and anaemia in instances of co-infection of
dengue and malaria. The recognition of the risk involved with co-infection of dengue and malaria in French Guiana, or other tropical
environments, can be implemented into health policy conducted by the U.S. Army internationally.

New England Journal of Medicine: Electronic Health Records and National Patient-Safety Goals

Turning to the variations of the implementation of EHR systems throughout hospitals, the researchers suggest that the variation
includes risks to patient safety: device failures, miscommunication between EHR components, improper use, and coding
discrepancies account for possible breakdowns of effective EHR usage. The study conducted by the VA preemptively suggests
weaknesses in a fully integrated EHR system but offers adequate solutions for the potential problems.

Archives of Neurology: Cholinergic Autonomic Dysfunction in Veterans With Gulf War Iliness

The study objective was to confirm the previously held hypothesis that symptoms such as chronic diarrhea, dizziness, fatigue, and
sexual dysfunction are as a result of cholinergic autonomic dysfunction in Gulf War veterans. The results indicated the above
symptoms in addition to myriad others associated in the declared population as a consequence of cholinergic autonomic dysfunction.

Military Medicine: Epidemiology of Contemporary Seroincident HIV Infection in the Navy and
Marine Corps

Research considering the patterns, causes and effects of HIV on Navy and Marine populations determined that work factors are an
important indication of HIV infection. A large percentage of infection occurred in the months after enlistment, indicating that medical
personnel should focus on trainees and occupational schools. Deployment also increases the likelihood of contracting the virus, but
enhanced early detection. The study noted that the Navy and Marines are unique populations whose research cannot always be
accurately applied to other branches of the military. This is useful to MEDCOM as it helps determine the effectiveness of applying
HIV research from other military populations to the Army.
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JAMA: Association of Warfarin Therapy Duration After Bioprosthetic Aortic Valve Replacement
With Risk of Mortality, Thromboembolic Complications, and Bleeding

Warfarin therapy, traditionally used following aortic valve replacement (AVR) surgery, is prone to result in patient death if the
treatment is discontinued within 3 months of surgery. The truncated treatment period can also result in thromboembolic complications
and stroke. For populations requiring the AVR surgery, then, should expect to undergo the warfarin treatment for a minimum of 3
months and a suggested minimum of 6 months in order to mitigate the risk of cardiovascular death.

Lancet: Global burden of cancer in 2008: a systematic analysis of disability-adjusted life-years in
12 world regions

The study identified country-specific designations of the share of cancer burden globally. Nearly 170 million healthy life-years were
lost in 2008 to cancer, with China carrying 25 percent of the total. Divided by gender, Eastern Europe dominated men’s cancer while
Oceania and sub-Saharan African had the lion’s share of women’s cancer burden. Having a complete picture of the international
incidence of cancer allows for research and policy to highlight possible environmental factors that can help to understand and treat
cancers.
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Medical Journal Clips

Nutrition and Fitness

Multivitamins in the Prevention of Cardiovascular Disease in Men

Journal of the American Medical Association

Howard D. Sesso, ScD, MPH; William G. Christen, ScD; Vadim Bubes, PhD; Joanne P. Smith, BA; Jean MacFadyen, BA; Miriam
Schvartz, MD; JoAnn E. Manson, MD, DrPH; Robert J. Glynn, ScD; Julie E. Buring, ScD; J. Michael Gaziano, MD, MPH

7 Nov 2012

ABSTRACT

Context

Although multivitamins are used to prevent vitamin and mineral deficiency, there is a perception that multivitamins may prevent
cardiovascular disease (CVD). Observational studies have shown inconsistent associations between regular multivitamin use and
CVD, with no long-term clinical trials of multivitamin use.

Objective
To determine whether long-term multivitamin supplementation decreases the risk of major cardiovascular events among men.

Design, Setting, and Participants

The Physicians' Health Study Il, a randomized, double-blind, placebo-controlled trial of a common daily multivitamin, began in 1997
with continued treatment and follow-up through June 1, 2011. A total of 14 641 male US physicians initially aged 50 years or older
(mean, 64.3 [SD, 9.2] years), including 754 men with a history of CVD at randomization, were enrolled.

Intervention
Daily multivitamin or placebo.

Main Outcome Measures
Composite end point of major cardiovascular events, including nonfatal myocardial infarction (MlI), nonfatal stroke, and CVD
mortality. Secondary outcomes included MI and stroke individually.

Results
During a median follow-up of 11.2 (interquartile range, 10.7-13.3) years, there were 1732 confirmed major cardiovascular events.
Compared with placebo, there was no significant effect of a daily multivitamin on major cardiovascular events (11.0 and 10.8 events
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per 1000 person-years for multivitamin vs placebo, respectively; hazard ratio [HR], 1.01; 95% CI, 0.91-1.10; P = .91). Further, a daily
multivitamin had no effect on total Ml (3.9 and 4.2 events per 1000 person-years; HR, 0.93; 95% CI, 0.80-1.09; P = .39), total stroke
(4.1 and 3.9 events per 1000 person-years; HR, 1.06; 95% CI, 0.91-1.23; P = .48), or CVD mortality (5.0 and 5.1 events per 1000
person-years; HR, 0.95; 95% CI, 0.83-1.09; P = .47). A daily multivitamin was also not significantly associated with total mortality
(HR, 0.94; 95% CI, 0.88-1.02; P = .13). The effect of a daily multivitamin on major cardiovascular events did not differ between men
with or without a baseline history of CVD (P = .62 for interaction).

Conclusion
Among this population of US male physicians, taking a daily multivitamin did not reduce major cardiovascular events, Ml, stroke, and
CVD mortality after more than a decade of treatment and follow-up.

Study Design

The PHS Il was a randomized, double-blind, placebo-controlled, 2 x 2 x 2 x 2 factorial trial evaluating the balance of risks and
benefits of a multivitamin (Centrum Silver or placebo daily [Pfizer; formerly Wyeth, American Home Products, and Lederle]), vitamin
E (400-1U synthetic a-tocopherol or placebo on alternate days [BASF Corporation]), vitamin C (500-mg synthetic ascorbic acid or
placebo daily [BASF Corporation]), and beta carotene (50-mg Lurotin or placebo on alternate days [BASF Corporation]) in the
prevention of CVD, cancer, eye disease, and cognitive decline among 14 641 male physicians initially aged 50 years or older.32 The
beta carotene component ended as scheduled in March 2003, and the vitamin E and C components ended as scheduled in 2007,
with a lack of effect reported for CvD22 and cancer.33

As detailed previously,22 ,32 - 33 PHS Il recruitment, enrollment, and randomization occurred in 2 phases (Figure 1). In phase 1,
starting in July 1997, we invited 18 763 living participants from PHS |, a randomized trial of low-dose aspirin34 and beta carotenel?
among 22 071 male physicians, to participate in PHS Il. Men were ineligible if they reported a history of cirrhosis or active liver
disease, were taking anticoagulants, or reported a serious illness that might preclude participation. Men also must have been willing
to forgo current use of multivitamins or individual supplements containing more than 100% of the recommended dietary allowance of
vitamin E, vitamin C, beta carotene, or vitamin A. Men with a history of myocardial infarction (Ml), stroke, or cancer remained eligible.
We randomized 7641 (41%) willing and eligible PHS | participants into PHS II.

Phase 2 of the PHS Il began in July 1999 with invitational letters and baseline questionnaires sent to 254 597 additional US male
physicians 50 years or older identified from a list from the American Medical Association that excluded PHS | participants. By July
2001, 42 165 men (16.6%) had completed the baseline PHS Il questionnaire, of whom 11 128 (26.4%) were willing and eligible to
participate based on the same eligibility criteria as PHS | participants. Of 11 128 physicians who entered a run-in phase, 7000 (63%)
were adherent with their pills and were randomized into PHS II.
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A total of 14 641 men were randomized into PHS Il in blocks of 16 and stratified by age, prior diagnosis of cancer, prior diagnosis of
CVD, and, for 7641 PHS | participants, their original beta carotene treatment assignment. There were 754 (5.1%) men with a history
of MI or stroke before randomization.

All participants provided written informed consent, and the institutional review board at Brigham and Women's Hospital approved the
research protocol.

Study Treatment, Follow-up, and Adherence

Every 6 months for the first year, then annually thereafter, PHS Il participants were sent monthly calendar packs containing a
multivitamin or placebo. Annual mailed questionnaires asked about adherence, adverse events, end points, and risk factors. Blinded
treatment and follow-up continued through June 1, 2011, the scheduled end of the PHS Il multivitamin component. Data analyses
include follow-up and validation of reported end points through August 2012. Morbidity and mortality follow-up in PHS 1l were high—
98.2% and 99.9%, respectively. In addition, morbidity and mortality follow-up as a percentage of person-time each exceeded 99.9%.
Adherence with the multivitamin component was defined from participant self-report, which has been shown to be highly reliable in
physicians,35 as taking at least two-thirds of the pills.

Confirmation of CVD End Points

For the multivitamin component, a primary end point was major cardiovascular events (including nonfatal Ml, nonfatal stroke, and
CVD mortality). Prespecified secondary end points included in this report include total Ml and total stroke. Other end points
considered in these analyses included fatal and nonfatal Ml and stroke, cardiovascular death, ischemic and hemorrhagic stroke, and
total mortality.

For each of the above self-reported end points, we requested permission from the participant to examine all relevant medical
records. On receipt of consent, medical records were requested and reviewed by an end points committee of physicians blinded to
randomized treatment assignment. We were unable to obtain adequate medical records for less than 5% of the end points.

The diagnosis of Ml was confirmed by evidence of symptoms in the presence of either diagnostic elevations of cardiac enzyme levels
or diagnostic changes on electrocardiograms. For fatal events, the diagnosis of Ml was also accepted based on autopsy findings.34
We confirmed diagnoses of stroke defined as a typical neurologic deficit of sudden or rapid onset and vascular origin, lasting more
than 24 hours. Stroke was classified according to National Survey of Stroke criteria into ischemic, hemorrhagic, and unknown
subtype,36 with high interobserver agreement.37

Participant deaths were usually reported by family members or postal authorities. Following a report of a participant death, we
obtained death certificates, autopsy reports, or both. Total mortality was confirmed by the end points committee or by death
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certificate. Mortality attributable to CVD was additionally documented by convincing evidence of a cardiovascular mechanism from all
available sources. For men with unknown vital status, we used web and National Death Index searches to identify deaths.

Only confirmed end points of MI, stroke, and CVD death were included in this analysis. We also collected data on participant self-
reports of congestive heart failure, angina pectoris, and revascularization (including coronary artery bypass graft surgery and
percutaneous coronary intervention) for inclusion in our analyses.

Statistical Analyses

All primary analyses were based on the intention-to-treat principle, in which all 14 641 randomized PHS Il participants were classified
according to their randomized multivitamin treatment assignment and underwent follow-up until the occurrence of major
cardiovascular events, death, loss to follow-up, or the end of the multivitamin component of PHS Il on June 1, 2011.

We performed all analyses using SAS version 9.2 (SAS Institute Inc) and S-Plus (Insightful Corp), with statistical significance set at P
< .05 using 2-sided tests. The PHS Il was estimated to have 80% power to detect a 12% reduction in the primary end point of major
cardiovascular events.

We initially compared baseline characteristics by multivitamin treatment assignment to ensure that randomization equally distributed
baseline characteristics by active vs placebo groups. As done in previous PHS Il trial analyses,22 ,33 Cox proportional hazards
models estimated hazard ratios (HRs) and 95% Cls, comparing event rates in the multivitamin and placebo groups. For each
prespecified end point, we stratified on the presence of CVD at randomization and adjusted for PHS |l study design variables,
including age (in years), PHS cohort (original PHS | participant, new PHS Il participant), and randomized vitamin E, vitamin C, and
beta carotene assignments. For analyses of total major cardiovascular events, all new events were included, regardless of whether
the participant had a baseline history of CVD. Analyses of individual cardiovascular end points did not censor men on occurrence of
another cardiovascular end point. For analyses of total and cardiovascular mortality, we included all 14 641 PHS Il participants; for
total mortality, we additionally stratified by history of cancer at randomization.

We tested the proportional hazards assumptions by including an interaction term for multivitamin treatment with the logarithm of time;
this assumption was not violated for major cardiovascular events, total MI, and total stroke (P > .05 for each). Cumulative incidence
curves compared the overall effect of the multivitamin component on major cardiovascular events, total Ml, and total stroke using a
crude log-rank test. We investigated the effect of adherence to the multivitamin intervention on our primary results using sensitivity
analyses with censoring and stratification.

We then conducted additional exploratory analyses on the effect of the multivitamin intervention on major cardiovascular events, total
MI, and total stroke after excluding the first 2 or 5 years of follow-up to explore a possible early or late benefit associated with long-
term multivitamin use. We also conducted subgroup analyses stratified by major risk factors, parental history of Ml at ages younger
than 60 years, and selected coronary biomarkers and dietary factors available in a subgroup of PHS Il participants. We evaluated the
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effect of a daily multivitamin within the prespecified subgroups of 754 men with and 13 887 men without a baseline history of CVD.
Effect modification was assessed using interaction terms between subgroup indicators and randomized multivitamin treatment
assignment.

RESULTS.

We randomized a total of 14 641 men into PHS II; the mean age of participants was 64.3 (SD, 9.2) years. Factors measured at
baseline were similar between the multivitamin and placebo groups (Table 1). Among coronary risk factors, there was a low
proportion (3.6%) of current smokers and a relatively high proportion (59.9%) of men who exercised 1 time/wk or more, which was
countered with 42.0% of men reporting a history of hypertension, 35.4% a history of high cholesterol levels, and 6.2% a history of
diabetes. Baseline aspirin use was high (77.4%) in this population of physicians, in part reflective of their previous participation and
results of the PHS | trial assessing aspirin use and CVD.34 There were 754 men (5.1%) with a baseline history of CVD and 1312
(9.0%) with a baseline history of cancer.

Median follow-up of PHS Il participants was 11.2 years (interquartile range, 10.7-13.3 years; maximum, 13.8 years), totaling 164 320
person-years. Adherence was 76.8% in the multivitamin group and 77.1% in the placebo group at 4 years (P =.71); 72.3% in the
multivitamin group and 70.7% in the placebo group at 8 years (P = .15); and 67.5% in the multivitamin group and 67.1% in the
placebo group at the end of follow-up (P =.70). There were small differences between the multivitamin and placebo groups when
comparing the avoidance of individual nontrial multivitamin use (<30 daysl/y) at 4 years of follow-up (86.7% and 85.4%, respectively;
P =.03) and 8 years of follow-up (78.5% and 75.8%, P = .01) but not by the end of multivitamin follow-up (81.0% and 80.3%; P =
.35). During multivitamin treatment, we confirmed that 1732 men had major cardiovascular events, including 652 cases (first events)
of Ml and 643 cases of stroke (527 ischemic stroke, 94 hemorrhagic stroke), and 829 had cardiovascular death, with some men
experiencing multiple events. A total of 2757 men (18.8%) died during follow-up.

Multivitamin Use and Major Cardiovascular Events

The rates of major cardiovascular events were 11.0 per 1000 person-years in the multivitamin group and 10.8 per 1000 person-years
in the placebo group.

In secondary analyses, there were fewer Ml deaths among multivitamin users (HR, 0.61; 95% ClI, 0.38-0.995; P = .048). Among
stroke subtypes, a daily multivitamin had no effect on either ischemic stroke (HR, 1.10; 95% CI, 0.92-1.30; P =.29) or hemorrhagic
stroke (HR, 1.08; 95% ClI, 0.72-1.63; P = .69). We found no significant effect of a daily multivitamin on rates of congestive heart
failure (HR, 0.95; 95% CI, 0.83-1.09; P = .47), angina (HR, 1.00; 95% ClI, 0.91-1.09; P = .96), and coronary revascularization (HR,
1.03; 95% ClI, 0.94-1.13; P = .50). Taking a daily multivitamin was not significantly associated with CVD mortality (5.0 and 5.1 events
per 1000 person-years for multivitamin and placebo, respectively; HR, 0.95; 95% ClI, 0.83-1.09; P = .47). There were fewer total
deaths among multivitamin users (HR, 0.94; 95% ClI, 0.88-1.02; P = .13), but this was not statistically significant.
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In secondary analyses, exclusion of the first 2 or 5 years of follow-up did not alter the results for major cardiovascular events, total
MI, or total stroke. Analyses adjusting for adherence either during follow-up or averaged over the whole trial, or adjusting for drop-ins,
did not materially change the effect of multivitamin use on risk of major cardiovascular events.

Modifiers of the Effect Between Multivitamin Use and Major Cardiovascular Events

In subgroup analyses, we examined whether baseline clinical, lifestyle, familial, biochemical, and dietary risk factors for CVD, along
with the other randomized PHS Il interventions, modified the effect of a daily multivitamin on major cardiovascular events (eTable 1).
There was a suggestion of a differential effect across age groups (P = .041 for interaction), with possible differences among men
aged 50 to 59 years (HR, 1.27; 95% CI, 0.99-1.63; P = .06) and men 70 years or older (HR, 0.91; 95% CI, 0.81-1.03; P = .14). We
found no other evidence of effect modification by baseline risk factors on major cardiovascular events (P > .05 for interaction for all).
There also were no multiplicative or subadditive interactions of the multivitamin component with randomized vitamin C, vitamin E, or
beta carotene treatment in PHS 1l (P > .05 for interaction for all).

We found no significant interaction by baseline CVD history status (P = .62 for interaction) for primary (HR, 1.02; 95% ClI, 0.92-1.13)
vs secondary (HR, 0.96; 95% ClI, 0.75-1.22) prevention (Table 3). The cumulative incidence curves did not differ for primary (crude
log-rank P = .71) or secondary (crude log-rank P = .94) prevention during up to 14 years of treatment and follow-up (Figure 3). The
apparent lower rate of Ml death among multivitamin users persisted (HR, 0.56; 95% CI, 0.33-0.95; P = .03), whereas power was
limited, with only 9 cases of Ml death among those with baseline CVD (P = .31 for interaction). The effect of a daily multivitamin on
total Ml, total stroke, and other cardiovascular end points did not differ between men with and without baseline CVD (P > .05 for
interaction for all).There was a similar lack of significant benefit for the secondary end points of total Ml (3.9 and 4.2 events per 1000
person-years for multivitamin and placebo, respectively; HR, 0.93; 95% CI, 0.80-1.09; P = .39) and total stroke (4.1 and 3.9 events
per 1000 person-years; HR, 1.06; 95% CI, 0.91-1.23; P = .48) compared with men taking placebo. This lack of effect is illustrated in
the corresponding cumulative incidence curves (crude log-rank P > .05 for both) (Figure 2).

Potential Adverse Effects of Daily Multivitamin Use

Besides the primary and secondary end points, we assessed several potential adverse effects of daily multivitamin use and found no
significant effects on gastrointestinal tract symptoms (peptic ulcer, constipation, diarrhea, gastritis, and nausea), fatigue, drowsiness,
skin discoloration, and migraine (P > .05 for all). Participants taking the multivitamin vs placebo were more likely to have skin rashes
(2125 in the multivitamin group and 2002 in the placebo group; HR, 1.07; 95% CI, 1.01-1.14; P = .03). In addition, findings were
inconsistent for effects of daily multivitamin use on minor bleeding, suggesting the role of chance. There was a reduction in
hematuria (1194 men in the multivitamin group and 1292 in the placebo group; HR, 0.91; 95% CI, 0.84-0.98; P = .02), an increase in
epistaxis (1579 in the multivitamin group and 1451 in the placebo group; HR, 1.10; 95% CI, 1.02-1.18; P = .01), and no effect on
easy bruising or other bleeding (2786 in the multivitamin group and 2806 in the placebo group; HR, 0.99; 95% ClI, 0.94-1.05; P = .77).
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COMMENT.

The PHS Il represents to our knowledge the only large-scale, randomized, double-blind, placebo-controlled trial testing the long-term
effects of a commonly available multivitamin on the prevention of chronic disease. We found that after more than a decade of daily
multivitamin use among middle-aged and older men, daily multivitamin use did not reduce the primary end point of major
cardiovascular events. Multivitamin use also did not reduce the risk of total Ml; total, ischemic, or hemorrhagic stroke; cardiovascular
death; or other cardiovascular end points, including congestive heart failure, angina, or coronary revascularization. The reduction
observed in fatal Ml (P = .048) may have been attributable to chance. These findings on CVD and the decision to take a multivitamin
should be considered in the context of initial nutritional status and other outcomes to be considered in this trial.

The lack of an effect of a daily multivitamin on CVD appears consistent with what is known to date. Basic research indicates several
mechanisms by which specific micronutrients contained in multivitamins may prevent CVD38 - 39 through maodifications in platelet
activity,40 reductions in thrombotic potential,41 and modifications in vascular reactivity.42 The consistent observation that people
consuming greater amounts of fruits and vegetables tend to have lower rates of coronary heart disease43 and stroke44 supports the
idea that combinations of vitamins at moderate doses may offer protection against CVD.

Observational data examining multivitamin use and CVD are sparse and inconsistent. Among 1 063 023 US adults from the Cancer
Prevention Study Il, men without CVD taking a multivitamin had an age-adjusted relative risk of death from ischemic heart disease of
0.91 (P =.001), attenuated on multivariate adjustment10 ; similar results were noted for women. In 80 082 Nurses' Health Study
participants, multivitamin use was associated with a significant reduction in coronary heart disease incidence (relative risk, 0.76; 95%
Cl, 0.65-0.90) after 14 years,9 a result further confirmed with additional follow-up.12 In a Swedish population-based case-control
study in adults aged 45 to 70 years, the multivariate odds ratio of MI comparing regular users vs nonusers of multivitamins was 0.79
(95% ClI, 0.63-0.98) among 2053 men and 0.66 (95% CI, 0.48-0.91) among 928 women.13

In contrast, in the PHS | enrollment cohort of 83 936 initially healthy male physicians, there was no association between baseline
multivitamin use and either CVD or coronary heart disease mortality.11 Among 161 808 Women's Health Initiative participants, of
whom 41.5% took a multivitamin, there was no association between multivitamin use and the risk of CVD, MI, or stroke after a
median of 8 years of follow-up.14 Last, there was also no association between multivitamin use and cardiovascular mortality in 182
099 men and women from the Multiethnic Cohort Study after a mean follow-up of 11 years.16

Several large trials of single agents or combinations of vitamins and minerals, generally at doses well above recommended dietary
allowances and the multivitamin dose used in PHS I, have demonstrated no effect on CVD.17 - 18 ,20 ,45 Primary prevention trials
that have examined smaller combinations of vitamins and minerals, including the Linxian Chinese Cancer Prevention Trial26 and the
Supplementation en Vitamines et Minereaux Antioxydants (SU.VI.MAX) trial28 as well as secondary prevention trials such as the
Heart Protection Study,27 found no effect on CVD. Other randomized trials have tested combinations of B vitamins with folic acid at
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high doses, particularly in the secondary prevention of CVD, but have found no protective effect.46 Moreover, the Women's Health
Initiative calcium and vitamin D trial, testing vitamin D3 (400 IU/d) plus calcium (1000 mg/d), found no effect on CVD.47

Baseline nutritional status among our physician participants remains a critical consideration in the interpretation of our findings. PHS
Il participants likely represent, on average, a well-nourished population who already have adequate or optimum intake levels of
nutrients, for which supplementation may offer no additional benefit.48 However, the requirement for PHS Il participants to avoid
personal use of multivitamin supplements also lowered their in-trial intake of essential vitamins and minerals. Additional studies are
needed to understand how the range of baseline nutritional status among PHS Il participants and other populations may modify the
effect of a daily multivitamin on cardiovascular end points. Further, several behavioral (eg, exercise, weight loss) and
pharmacological (eg, lipid-lowering therapies) interventions are available to effectively lower CVD risk. This may make it difficult for
vitamin supplements such as a multivitamin to meaningfully contribute toward risk reduction.

Several unique strengths of this trial include more than a decade of treatment and follow-up, high statistical power for our primary
end point of major cardiovascular events, consistently good adherence in taking a daily multivitamin, and the inclusion of physician
participants providing high-quality reporting of health information. We are unaware of any other long-term clinical trials that have
tested use of a multivitamin in the prevention of CVD and other chronic diseases, highlighting the importance of trials like PHS Il to
test the efficacy of supplements and assess potential causality across a range of clinically relevant outcomes. In addition, we
selected a commonly used multivitamin formulation when we initiated PHS 1l to increase the generalizability of our findings.

This trial also has important potential limitations to be considered. We relied on a specific, constant multivitamin formulation ( eTable
2), which is one of many multivitamin formulations. There was an observed reduction in total cancer found for the PHS I
multivitamin,31 suggesting that the formulation used may be adequate for cancer but not for CVD. This highlights the need to
understand how essential vitamins and minerals may differentially interact and influence cardiovascular and cancer mechanisms,
even at usual levels of vitamin and mineral intake. Although PHS Il included more than a decade of treatment, an even longer
duration of multivitamin use may be required to derive any cardiovascular benefits. Existing epidemiologic data can provide insight on
this concept, while PHS Il remains the only trial of its kind for which extended follow-up of CVD end points can provide important
longer-term mechanistic perspectives.

The PHS Il also may have limited generalizability, because our study population was confined to middle-aged and older,
predominantly white, male physicians. Despite some multivitamin nonadherence and drop-ins during PHS I, adjusted analyses
adjusted for adherence and drop-ins reiterated a lack of effect of multivitamin use on major cardiovascular events. As with any trial,
chance may be important when multiple hypotheses are tested; thus, cautious interpretation of secondary analyses is warranted. In
addition, long-term multivitamin use may be more effective when initiated earlier in life to counter the initiation and progression of
atherosclerosis that often begins at an earlier age.
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After a mean of 11.2 years of treatment and follow-up in 14 641 men, daily multivitamin supplementation in this trial did not reduce
the risk of major cardiovascular events. These data do not support multivitamin use to prevent CVD, demonstrating the importance of
long-term clinical trials of commonly used nutritional supplements. Whether to take a daily multivitamin requires consideration of an
individual's nutritional status, because the aim of supplementation is to prevent vitamin and mineral deficiency, plus consideration of
other potential effects, including a modest reduction in cancer31 and other important outcomes in PHS 1l that will be reported
separately.
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Abstract
Background

Leisure time physical activity reduces the risk of premature mortality, but the years of life expectancy gained at different levels
remains unclear. Our objective was to determine the years of life gained after age 40 associated with various levels of physical
activity, both overall and according to body mass index (BMI) groups, in a large pooled analysis.

Methods and Findings

We examined the association of leisure time physical activity with mortality during follow-up in pooled data from six prospective
cohort studies in the National Cancer Institute Cohort Consortium, comprising 654,827 individuals, 21-90 y of age. Physical activity
was categorized by metabolic equivalent hours per week (MET-h/wk). Life expectancies and years of life gained/lost were calculated
using direct adjusted survival curves (for participants 40+ years of age), with 95% confidence intervals (Cls) derived by bootstrap.
The study includes a median 10 y of follow-up and 82,465 deaths. A physical activity level of 0.1-3.74 MET-h/wk, equivalent to brisk
walking for up to 75 min/wk, was associated with a gain of 1.8 (95% CI: 1.6—2.0) y in life expectancy relative to no leisure time activity
(0 MET-h/wk). Higher levels of physical activity were associated with greater gains in life expectancy, with a gain of 4.5 (95% ClI. 4.3—
4.7) y at the highest level (22.5+ MET-h/wk, equivalent to brisk walking for 450+ min/wk). Substantial gains were also observed in
each BMI group. In joint analyses, being active (7.5+ MET-h/wk) and normal weight (BMI 18.5-24.9) was associated with a gain of
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7.2 (95% CI: 6.5-7.9) y of life compared to being inactive (0 MET-h/wk) and obese (BMI 35.0+). A limitation was that physical activity
and BMI were ascertained by self report.

Conclusions
More leisure time physical activity was associated with longer life expectancy across a range of activity levels and BMI groups.

Editor's Summary
Background

Regular physical activity is essential for human health. It helps to maintain a healthy body weight and prevents or delays heart
disease, type 2 diabetes, and some cancers. It also makes people feel better and increases life expectancy. The World Health
Organization (WHO) currently recommends that adults do at least 150 minutes of moderate- to vigorous-intensity physical activity
every week. Moderate-intensity physical activities (for example, brisk walking and gardening) require a moderate amount of effort
and noticeably increase the heart rate; vigorous-intensity physical activities (for example, running or fast swimming) require a large
amount of effort and cause rapid breathing and a substantial heart rate increase. Worryingly, people in both developed and
developing countries are becoming increasingly physically inactive. People are sitting at desks all day instead of doing manual labor;
they are driving to work in cars instead of walking or cycling; and they are participating in fewer leisure time physical activities.

Why Was This Study Done?

Although various studies suggest that physical activity increases life expectancy, few have quantified the years of life gained at
distinct levels of physical activity. Moreover, the difference in life expectancy between active, overweight individuals and inactive,
normal weight individuals has not been quantified. Thus, it is hard to develop a simple public health message to maximize the
population benefits of physical activity. In this pooled prospective cohort analysis, the researchers determine the association between
levels of leisure time physical activities, such as recreational walking, and years of life gained after age 40, both overall and within
body mass index (BMI) groups. A pooled prospective cohort analysis analyzes the combined data from multiple studies that have
followed groups of people to investigate associations between baseline characteristics and outcomes such as death. BMI is a ratio of
weight to height, calculated by dividing a person's weight by their height squared; normal weight is defined as a BMI of 18.5-24.9
kg/m2, obesity (excessive body fat) is defined as a BMI of more than 30 kg/m2.

What Did the Researchers Do and Find?
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The researchers pooled self-reported data on leisure time physical activities and BMIs from nearly 650,000 individuals over the age
of 40 years enrolled in one Swedish and five US prospective cohort studies, most of which were investigating associations between
lifestyle factors and disease risk. They used these and other data to calculate the gain in life expectancy associated with specific
levels of physical activity. A physical activity level equivalent to brisk walking for up to 75 minutes per week was associated with a
gain of 1.8 years in life expectancy relative to no leisure time activity. Being active—having a physical activity level at or above the
WHO-recommended minimum of 150 minutes of brisk walking per week—was associated with an overall gain of life expectancy of
3.4-4.5 years. Gains in life expectancy were seen also for black individuals and former smokers, groups for whom relatively few data
had been previously available. The physical activity and life expectancy association was also evident at all BMI levels. Being active
and normal weight was associated with a gain of 7.2 years of life compared to being inactive and class I+ obese (having a BMI of
more than 35.0 kg/m2). However, being inactive but normal weight was associated with 3.1 fewer years of life compared to being
active but class | obese (having a BMI of 30-34.9 kg/m2).

What Do These Findings Mean?

These findings suggest that participation in leisure time physical activity, even below the recommended level, is associated with a
reduced risk of mortality compared to participation in no leisure time physical activity. This result may help convince currently inactive
people that a modest physical activity program may have health benefits, even if it does not result in weight loss. The findings also
suggest that physical activity at recommended levels or higher may increase longevity further, and that a lack of leisure time physical
activity may markedly reduce life expectancy when combined with obesity. Although the accuracy and generalizability of these
findings may be limited by certain aspects of the study's design (for example, some study participants may have overestimated their
leisure time physical activity), these findings reinforce the public health message that both a physically active lifestyle and a normal
body weight are important for increasing longevity.

BACKTO TOP

Physiological Injuries and Surgery

Incidence and Risk Factors for Acute Low Back Pain in Active Duty Infantry

Military Medicine
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ABSTRACT

Although much research has been performed on occupational risk factors for low back pain, little has been published on low back
pain among infantrymen. This purpose of this study is to evaluate the incidence of acute low back pain amongst active duty
infantrymen as compared to a matched control population. The Defense Medical Epidemiology Database was searched and
incidence rates were calculated and compared between infantry and noninfantry soldiers. Data was stratified and controlled for age,
race, marital status, rank, and branch of service using the Poisson multivariate regression analysis. Significantly lower rates of acute
low back pain were discovered in active duty infantrymen when compared to matched controls (32.9 versus 49.5 cases per 1,000
person-years). Additionally, significantly lower rates were identified in the Marines versus the Army, and among junior enlisted
compared to senior enlisted service members.

INTRODUCTION

Low back pain is a significant cause of disability in the working population and carries a considerable economic impact with an
estimated annual productivity loss of $28 billion with up to 149 million lost work days in the United States. Because of the significant
economic burden of this disease, numerous studies have focused on occupational factors involved in its development. Cited
contributing occupations include, but are not limited to, truck, taxi, and bus drivers; operators of heavy machinery; construction
workers; pilots; as well as numerous others. Aside from the actual physical demands, other factors to include job satisfaction,
monotonous tasks, work relations, demands, stress, and perceived ability to work all influence a worker's risk for low back pain.

The active duty military population infantryman represents a high-demand occupational group that is regularly involved in physically
challenging activities that regularly place high loads to their spinal column. Although such activities would be expected to place these
individuals at increased risk of low back pain events, the incidence of low back pain in this population has not been well described.
The purpose of our study is to assess the incidence and demographic risk factors of acute low back pain resulting in a visit to a
health care provider in active duty infantrymen when compared to a matched control population.

METHODS AND MATERIALS

29
November 2012



To evaluate our study population of active duty infantrymen, a retrospective database analysis was performed using the Defense
Medical Epidemiology Database (DMED). The DMED compiles diagnoses made by physicians and physician extenders for every
patient encounter in a military treatment facility according to International Classification of Diseases, Ninth Revision (ICD-9) coding
information. In addition, the DMED compiles information including the total number of service members on active duty each year, as
well as their demographic and military specific information. It can track members as they move throughout the world and can also
track service members' visits to nonmilitary outpatient health care facilities that provide care for active duty soldiers. It has been used
in past studies to provide information on various musculoskeletal conditions, including low back pain.

To determine the total number of infantry patients with low back pain, we queried the ambulatory DMED system for the years 1998—
2006 using the ICD-9 CM code 724.20. This code was used for ambulatory patients' initial visits for “lumbago” (low back pain) so that
there was no repeat coding. This code can be used for the study with confidence because it is an easy diagnosis for health care
providers to make without concern for variability in diagnostic criteria or method of diagnosis. Patients' results were then stratified by
race, rank, age, branch of service, and marital status. Race was categorized as white, black, and other according to self-report.
Junior (E1-E4) and senior (E5-E9) enlisted infantry members were included in the analysis. Officers were excluded from the
analysis because of the variability in daily activities of senior infantry officers compared to enlisted infantrymen. Age was categorized
as <20, 20 to 24, 25 to 29, 30 to 34, 35 to 39, and 40+ years. Marital status was classified as single, married, or “other” as
determined by a self-report. This data was then compared to a control population consisting of those with all occupational codes
other than infantry and matched for the above demographic factors.

Incidence rates (IRs) and IR ratios (IRRs) were calculated and compared using the Poisson multivariate regression analysis. All IRRs
were calculated using the control group as the referent category. This study received institutional review board approval from Tripler
Army Medical Center. No external funding was received for this study.

RESULTS

A total 791,526 person-years of data were analyzed with 26,044 cases of low back pain yielding an overall incidence of 32.9 per
1,000 person-years among all infantrymen. A total of 4,125,727 person-years of data were analyzed with 204,404 cases of low back
pain with an overall incidence of 49.5 per 1,000 person-years in the control group. After adjusting for age, race, rank, branch of
service, and marital status infantrymen were found to have a significantly lower rate of low back pain resulting in a visit to a health
care provider with an adjusted IRR of 0.69 (95% CI: 0.68-0.70) (p < 0.0001). The control group was used as the referent category .
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Older age was found to be a significant risk factor in this population with the highest unadjusted IRs in the 40+ year-old age group
with an incidence of 52.8 per 1,000 person-years. The 20- to 24-year-old age group was found to have the lowest rate of low back
pain with an unadjusted IR of 27.2. The <20-year-old and 25- to 29-year-old age groups had intermediate rates of 34.8 and 34.8 per
1,000 person-years, respectively. IRRs using the control group as the referent category of the ages groups were as follows: 0.63 for
<20, 0.58 for 20 to 24, 0.72 for 25 to 29, 0.83 for 30 to 34, 0.88 for 35 to 39, and 0.91 for 40+ year-olds.

The relative risk of low back pain between infantry and noninfantry soldiers was found to be significantly affected by age. In all age
groups, the control group was used as the referent category and IRR was calculated in this manner. The overall adjusted IRR was
0.69, this ranged from 0.61 in the <20 age group to 0.91 in the 40+ age.

Race was found to be a significant factor in the incidence of low back pain in the infantrymen population with the lowest incidence
among the “other” category (30.3 per 1,000 person-years). White infantrymen had the next highest incidence with an unadjusted IR
of 32.2 per 1,000 person-years and blacks had the highest rate of 42.2 per 1,000 person-years. IRRs were also calculated for each
of the individual race categories using the control group as the referent category. The unadjusted IRR are 0.67 for whites, 0.77 for
blacks, and 0.65 for those classified as “other.”

Married infantrymen had a higher unadjusted IR of low back pain when compared to single infantrymen, 37.8 versus 29.3 per 1,000
person-years, respectively. The “other” category had the highest rate with 42.8 per 1,000 person-years. The unadjusted IRR were
0.61 for singles, 0.76 for married individuals, and 0.67 for those classified as “other.” These were calculated using matched controls
as a referent category.

Rank was also a significant factor with senior enlisted infantrymen demonstrating higher rates of low back pain compared to junior
enlisted. The unadjusted IR for low back pain among junior enlisted infantrymen was 31.8 per 1,000 person-years. The unadjusted
rate for senior infantry enlisted infantrymen was 35.2 per 1,000 person-years. Unadjusted IRR for junior and senior enlistees were
0.59 and 0.80, respectively, using matched controls as the referent category.

Low back pain rates were significantly different between the branches of service with Army infantrymen demonstrating a much higher
rate when compared to Marine infantrymen (41.4 per 1,000 person-years versus 15.7 per 1,000 person-years). When compared to
matched controls, unadjusted IRR for the Army and Marines were 0.70 and 0.59, respectively.

DISCUSSION
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Our study analyzed 4,917,253 person-years of data with 230,448 episodes of acute low back pain resulting in a health care
encounter. Our study demonstrated a significantly lower rate in active duty infantrymen compared to a matched control population.
These results are lower than many prior series on both active duty military and civilian populations which report IRs of 40.5 per 1,000
person-years in active duty military and between 24.2 and 44.7 in civilian populations. Additionally, this difference was found to be
significantly age-dependent with incidence approaching that of the control group as a patient increases in age.

Our study of infantry service members identified multiple risk factors contributing to an increased incidence in low back pain to
include increasing age, senior enlisted rank, members of the Army, and marital status other than single. These factors are well
described in a previous study by the same authors.

The infantry is a particularly interesting group to study with regards to musculoskeletal injuries. The loads carried by soldiers have
been documented as far back as the Byzantines where weaponry and equipment could weigh as much as 80 kg. Modern
infantrymen, in turn, are exposed to very high load carriage along with long and strenuous road marches in addition to multiple other
very physically demanding tasks that have been associated with multiple injuries. Knapik et al demonstrated that 24% of light infantry
soldiers carrying 46 kg over a 20-km course developed at least one injury, 23% of such were back injuries. Other injury-specific
research associated with road marching and load carrying includes correlations with gait abnormalities, cardiovascular functioning,
shoulder issues, foot blistering, effects on posture, and other overuse injuries.

Despite these risk factors, we identified a significantly lower rate of low back pain resulting in a health care encounter in the infantry
population. The reason for this is unclear but likely multifactorial. One likely possibility is a decreased willingness to seek treatment
for this population. The expectations of meeting certain professional and physical demands as well as the idea of succumbing to
injury are psychosocial factors that this subgroup may face preventing them from going to see a provider. Carragee et al
demonstrated that many soldiers feel that back pain is a normal part of their occupation and therefore tend to ignore or minimize this
condition. Another potential factor is the training and fitness level required of the infantry soldier, which may provide a protective
effect against the significant loads and forces placed on their lower backs. This remains unclear and represents avenues of further
potential research in this population.

A previous study by the authors had demonstrated similar results with regards to branch of service in that Marines had lower rates of
acute low back pain when compared to the Army, Navy, or Air Force. The overall IRs for the active duty Army and Marines in that
study were 57.0 and 25.3, in comparison to the active duty infantry Army and Marines in the current study which were 41.4 and 15.7,
respectively. The lower IRs in the current study could be as a result of some of the physical and mental factors described above that
are associated with infantry service in comparison to other active duty soldiers. The reason behind this difference between services
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is likely multifactorial but may be related to differences in training regimens which may provide an additional protective effect.
Alternatively, differences in care-seeking behavior may likely contribute to some degree.

BACK TO TOP

Long-term results of cementless hip arthroplasty with ceramic-on-ceramic articulation.
International Orthopaedics

Synder M, Drobniewski M, Sibinski M.

November 2012

Abstract

PURPOSE

The goal of the study was to evaluate long-term results of hip arthroplasty in patients with ceramic-on-ceramic articulation.
METHODS

The follow-up involved 220 primary total hip arthroplasty procedures (188 patients, 101 women and 87 men) after implantation of the
Mittelmeier cementless hip endoprosthesis. The mean age of patients at surgery was 44.5 years and the mean follow-up was 19.6
years, with a minimum of 12.3 years. Dysplastic, idiopathic and post-traumatic coxarthrosis were the most frequent forms of
degenerative hip changes. The Merle d'Aubigné and Postel classification, as modified by Charnley, was used for clinical evaluation.

RESULTS

Very good results were obtained in 39.5 % of the patients, good results in 43.6 %, satisfactory results in 9.1 % and poor results in 7.8
%. Twelve-year survival for the whole prosthesis was 86.36 %, for the acetabulum 89.99 % and for the stem 91.36 %.

CONCLUSIONS
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Long-term results of hip arthroplasty using the Mittelmeier prosthesis are fairly encouraging with their low incidence of loosened
prosthesis components after surgery.

BACK TO TOP

Changes in Hearing Thresholds as Measured by Decibels of Hearing Loss in British Army Air
Corps Lynx and Apache Pilots

Military Medicine
LTC Gregory T. Lang, MC USA; Lt Col Michael J. Harrigan, RAMC
Nov 2012

ABSTRACT

Objective: Helicopter pilots are exposed to noise at work and are at risk of developing hearing loss in excess of that which naturally
results from aging. We investigated whether Lynx pilots demonstrated changes to hearing thresholds that differed from Apache
pilots. Methods: Survey responses were combined with audiometric data from a retrospective cohort of 59 Lynx and 87 Apache
pilots. Subjects' audiograms were analyzed for air conduction thresholds with age correction performed in accordance with ISO 7029.
Annual changes in low frequencies (0.5-2 kHz) and high frequencies (3—6 kHz) were calculated. Subjects were categorized for time
in service and flying hours. Results: Hearing was better than predicted at nearly all frequencies in both ears for Lynx and Apache
pilots. There were no differences in hearing between groups of pilots. Significant differences in hearing threshold changes existed for
pilots with 20 or more years of service compared to those in other categories. Discussion: The results suggest that the circumaural
earmuffs currently incorporated into the flying helmet mitigate the risk of noise-induced hearing loss in these pilots.

INTRODUCTION

Military rotary wing pilots are required to perform their job in an extremely noisy environment in which the principal form of hearing
protection remains the use of personal protective equipment (PPE). Noise attenuating PPE is typically worn in the form of
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circumaural earmuffs integrated into the aircrew helmet system and offers the simplest, least expensive, and most operationally
effective method of providing hearing protection for military helicopter aircrew.

The high noise levels to which aircrew personnel are subjected can lead to a number of problems. Interference with speech and
nonspeech communications, such as auditory warning alerts, can have both safety of flight and operational implications. Over time,
the exposure to aircraft noise has the potential to cause permanent hearing damage with resultant long-term occupational and social
repercussions. Several studies have corroborated an association between hearing loss and an occupation in military aviation.

The noise dose received by the crewmember is a combination of both ambient aircraft noise transmitted through the helmet and the
communications signal that is delivered directly to the ears from within the helmet. Mean noise levels for turboshaft powered, single
rotor airframes approach 100 dB(A) and are most intense at lower frequencies. Associations with cumulative flying hours, years of
flying service, type of aircraft, and years of military service have been implicated as risk factors for the development of noise-induced
hearing loss (NIHL) in aircrew personnel.

Although it seems axiomatic that aircraft noise exposure would be the major factor associated with hearing loss in military aircrew,
the reported results have not always supported this assumption. Sutherland and Gasaway reported that noise-exposed U.S. Air
Force personnel had better hearing than the general U.S. population. Ribak et al concluded that hearing loss in Israeli pilots was the
result of presbyacusis and not a factor of aircraft noise or the accumulation of flying hours. Kuronen et al found that Finnish military
pilots had better hearing than predicted using an international standardization for estimation of occupationally related NIHL. Barney
and Bohnker demonstrated that U.S. Marine Corps aviation personnel were no more likely to have elevated hearing thresholds than
other Marines.

One possible explanation for these unexpected findings is the improved level of noise attenuation offered by the modern military flight
helmet. Flying helmets originated as a means to protect against the weather and were originally made of canvas or leather. In
contrast, modern flight helmets are constructed from advanced technology materials that provide crash protection for the head, act
as a mount for visual enhancement devices, and provide built-in communications and noise attenuation systems. Importantly, the
performance of the helmet as means of providing hearing protection depends not only on the design and material characteristics of
the shell and the circumaural pads, but also on the capability to afford a customized fit and the proper wear by the user.

Currently, the British Army Air Corps (AAC) employs two helicopters in an operational role. Pilots of the Lynx wear the Mk4 flying
helmet, whereas pilots of the Apache wear the Integrated Helmet and Display Sighting System (IHADSS). These helmets differ in
their noise attenuation characteristics. Additionally, differences in helmet fit and wear may result in noise leakage around the
earmuffs and may be a risk factor for hearing loss.
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Based on technical data analyzed by another agency, the Mk4 was reported to have a noise reduction rating (NRR) of 22 dB,
whereas the NRR for the IHADSS was reported to be 19 dB. Though the difference may not seem like much, it is important to note
that current U.K. Control of Noise at Work Regulations stipulate that an increase of 3 dB in recorded noise equates to a doubling of
the sound pressure level and a requirement to halve the permissible exposure time.Therefore, the purpose of this retrospective
cohort study was to assess changes in hearing thresholds that could not be accounted for by age-related hearing loss and to
determine if significant differences existed between British Lynx and Apache pilots. The results may be useful for providing guidance
regarding hearing conservation measures and use of noise attenuating PPE in the military aviation environment.

METHODS

All British AAC pilots are administered screening pure-tone air-conduction audiograms as part of the aircrew selection process and
subsequent annual flying duty medical examinations. After obtaining approval to conduct the study through the Ministry of Defense
Research Ethics Committee, the audiograms from all available medical records for AAC pilots currently flying either the Lynx or
Apache helicopter were reviewed. Of the 150 records that were initially identified, three were excluded for a documented history of
otologic pathology and one was excluded for incomplete data. The remaining 146 records consisted of 59 Lynx and 87 Apache pilots.
Both groups of helicopter pilots had previous exposure to fixed wing aircraft and other rotary wing types as part of their military flying
training, though in most cases, this was less than 200 hours all flown with the Mk4 series helmet.

Existing audiogram data for frequencies ranging from 500 Hz to 6,000 Hz collected as part of the routine aircrew medical
examinations were reviewed. Values at 8 kHz were not consistently recorded in the medical record and were therefore not analyzed.
For all pilots, the most recent audiogram and the audiogram dated closest to the start of flight training were selected for data
analysis. For Apache pilots only, an additional audiogram closest to the date of conversion to type was selected. All audiograms were
performed at U.K. military medical centers in a sound-insulated audiometry booth. However, specifics of the testing equipment used
are known only for the most recent audiograms following the standardization of audiometers in 2008 to the Amplivox CA850 Series 4,
which uses a modified Hughson—Westlake technigue for automatic pure-tone threshold detection (Amplivox, Oxford, England). Any
abnormalities documented in the medical records with respect to the ear, nose, and throat examination were recorded for review in
order to maintain a study population of otologically normal persons in accordance with ISO 7029 validity criteria.

Demographic data from a self-reported survey collected as part of this same study were categorized for years of service (<10, 10 to
19, and 20 or more) and flying hours (<1000, 1000 to 1999, and “2000 or more”) to facilitate analysis. Approximately 200 surveys
were distributed. Exact figures of how many pilots received the survey cannot be ascertained as some were sent electronically, and
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others never made it to eligible subjects who were deployed in support of ongoing operational requirements. A total of 101 surveys
were returned of which 34 Lynx and 47 Apache responses could be matched to the 146 subjects with audiogram data previously
described.

All audiogram data were age-corrected according to the formulas detailed in ISO 7029—statistical distribution of hearing thresholds
as a function of age. This standard has been used previously to control for the effects of age on hearing threshold shifts in order to
assess for other independent variables. Using the subject's age at the time of the audiogram, the median thresholds for 0.5, 1, 2, 3,
4, and 6 kHz were calculated according to ISO 7029. These figures were then subtracted from the measured hearing threshold of the
same frequency as recorded on the subject's audiogram. This produced unique age-corrected audiograms for each subject at
various points in time.

The age-corrected thresholds for each audiogram were then summed to create a low frequency (LF) value (0.5 + 1 + 2 kHz) and a
high frequency (HF) value (3 + 4 + 6 kHz) according to the medical grading standards used by the AAC. By subtracting earlier LF
and HF values from more recent values and dividing the result by the interval in years between the two measurements, we were able
to calculate age-corrected LF and HF threshold changes per year. Flying career threshold shifts were calculated as the difference
between the earliest and the most recent age-corrected audiograms. For Apache pilots only, the age-corrected audiogram closest to,
but not more than 12 months from, the date of Apache conversion training was used to calculate “after conversion” threshold shifts.
These figures were used to evaluate for a possible association between the hearing threshold shifts and the type of aircraft flown.
Other factors such as the number of years of military service and total flying time were also analyzed for association with hearing
threshold shifts.

Statistical analysis was performed using Predictive Analytics Software. The Student's two-tailed t-test for paired samples was used
for statistical analyses of threshold changes between audiograms of the same subject. Statistical analyses of threshold changes
between the two groups of Lynx and Apache pilots were performed using Student's two-tailed t-test for unpaired samples with
unequal variance. Analysis of variance was used for comparison of hearing threshold shifts with the categorical variables of “years of
service” and “flying hours.” Power analysis was performed using Power Analysis and Sample Size 2000. The high variance of
hearing levels in healthy individuals resulting in large standard deviations (SD) has been previously identified. Therefore, a difference
of 10 dB or more at any individual frequency in age-corrected hearing thresholds between the two groups of Lynx and Apache pilots
was chosen to be clinically significant. In order to have a power of 90% at a significance level of 0.05, a group size of 22 subjects
was necessary for SD = 10, whereas a group size of 48 subjects would be necessary for SD = 15.
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RESULTS

The audiograms from 59 Lynx and 87 Apache pilots were analyzed. The mean (range, SD) of pilot age, years in service, and total
military flight time in hours. The mean interval between the earliest and most recent audiograms was 12.0 (3—31, 8.2) years for Lynx
pilots and 10.9 (2—-32, 6.6) years for Apache pilots. .

For Lynx pilots, the hearing threshold for the left ear at 6 kHz was the only value that was significantly different than the 1SO
predicted values (p = 0.01). For Apache pilots, threshold values at 2 kHz and 6 kHz for the right ear were significantly different than
the 1SO predicted values (p = 0.01 and p = 0.03, respectively); however, the value at 2 kHz was less than the ISO predicted value.
The only hearing threshold value that was significantly different between Lynx and Apache pilots was the left ear at 6 kHz, the
Apache pilots' threshold being less than that of the Lynx pilots'.

For the group of all pilots (n = 146), threshold values of LF and HF were compared between the initial and most recent audiograms.
Values of LF were significantly different for both the right and left ear (p < 0.01) with the mean values for the right ear being 11.85 dB
initially and 3.29 dB recently, and the means for the left ear being 11.44 dB initially and 5.89 dB recently. The values of HF were not
significantly different. These findings remained consistent when pilots were grouped by aircraft type, and there were no differences
between the two groups.

Age-corrected hearing threshold values demonstrated no significant differences between groups of Lynx and Apache pilots in either
ear at all frequencies for both the initial and the most recent audiograms. Within groups analysis revealed that there were statistically
significant differences in hearing threshold values at all frequencies for both Lynx (p < 0.01 for all 6 frequencies) and Apache pilots (p
< 0.02 for all 6 frequencies) when comparing the initial to the most recent age-corrected audiograms; however, the direction of the
change was exactly opposite of that which was expected. For all frequencies in either ear in both groups of pilots, the means of the
most recent age-corrected thresholds were significantly less than the means of the initial age-corrected thresholds (p < 0.05).

Again, there were no significant differences between groups of pilots. Note that the age-corrected LF and HF threshold values for
the most recent audiograms of both groups of pilots are “less” (i.e., indicates better hearing) than the age-corrected threshold values
derived from the initial audiograms. For Apache pilots, there were highly significant differences in mean age-corrected LF and HF
values for both ears when comparing the most recent audiogram to the one obtained closest to the date of Apache conversion (p <
0.01 for all values) demonstrating an improvement in LF and HF hearing thresholds.

Analysis of variance showed consistently significant differences for age-corrected LF and HF threshold shift per year in both ears for
the group of all subjects when “years of service” was selected as an independent categorical variable. Post hoc Games—Howell
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testing for unequal variances confirmed statistical significance with the means and 95% confidence intervals. Note that all values of
the shift per annum are negative indicating an overall “improvement” in age-corrected hearing thresholds. Post hoc significance was
not maintained for the independent variable of “flying hours.”

DISCUSSION

Hearing thresholds between 0.5 and 4 kHz in British AAC Lynx and Apache pilots are not significantly different than the median age-
specific value as predicted by ISO 7029 after a mean time in service of 17.9 and 15.8 years, respectively. The only exception is for
Apache pilots' right ear at 2 kHz where their hearing threshold is better than the predicted value. At 6 kHz, the Lynx pilots' right ear
and the Apache pilots' left ear demonstrated no significant difference compared to their respective 1ISO predicted values; whereas,
threshold values in Lynx pilots' left ear and Apache pilots' right ear were significantly worse than the predicted values. However, the
difference at 6 kHz was only 5.21 dB for Lynx pilots and 3.03 dB for Apache pilots. This difference, although statistically significant, is
likely not clinically relevant as it has been shown that hearing thresholds can vary by as much as 10 dB between two appropriately
calibrated audiometers.

Unexpectedly, this study revealed that the age-corrected threshold values derived from the most recent audiograms for the six pure-
tone frequencies tested between 0.5 and 6 kHz, as well as the summations that yielded values for LF and HF were lower than the
age-corrected threshold values from the initial audiograms. It might be argued that the initial audiograms were obtained using
audiometric equipment that differed from current testing apparatus making it inappropriate to compare the two sets of data. This is a
valid concern, and we suspect that the initial audiograms recorded thresholds that were erroneously high. With the employment of
standardized audiometric equipment and sound-insulated testing booths, the threshold values recorded on the most recent
audiograms provided a more sensitive measure of hearing at thresholds below 10 dB. Thus, age-corrected threshold values would
erroneously show a decrease over time.

Whether our suspicion that the initial audiogram values are spuriously high is correct or not, based on the most recent audiograms of
Lynx and Apache pilots it is possible to conclude that the AAC hearing conservation program in combination with the current hearing
protection afforded by the Mk4 and IHADSS flying helmets is appropriately preventing hearing loss beyond that which can be
attributed to the natural aging process for frequencies between 0.5 and 4 kHz. At 6 kHz, the slight increase in hearing threshold is so
minimal as to render it clinically insignificant. These findings are consistent with several other studies that have found aircrew
personnel to have no increased risk for NIHL. Wagstaff and Arva proposed that civilian rotary wing pilots' use of circumaural
headsets provided a higher level of noise attenuation and resulted in these pilots having hearing that was no worse than civilian
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airline pilots and air traffic controllers. Such headsets are very similar to the ones incorporated into military flying helmets like the Mk4
and IHADSS. Looking at machinists and wood workers with high levels of occupational noise exposure, Johansson and Arlinger
concluded that workers' increased knowledge about the risk of NIHL and their increased tendency to wear hearing protection
contributed to the improvement of hearing thresholds over the course of 2 decades.

The AAC has operated a robust hearing conservation program supported by legislated requirements for over 30 years. Current
directives stipulate an Exposure Limit Value of 87 dB(A) for continuous noise measured at the ear averaged over an 8-hour working
day. The recent approval for use of the Communications Ear Plug (CEP) by Communications & Ear Protection for both flight helmets
is an opportunity to provide higher levels of noise attenuation for aircrew personnel. Their use by Apache pilots began within 1 year
of data collection, so it is very unlikely that the CEP had any effect on the results of this study, but future studies should evaluate their
capability to impart additional hearing protection. Pilots are required to have their helmets checked for proper fit and wear every 15
weeks, and as previously mentioned, they receive an annual screening audiogram that is then reviewed during their physical
examination by a physician trained in aviation medicine. These encounters reinforce the role of PPE in reducing the risk of NIHL, and
it is believed that they have changed behavior not only in the workplace, but also in off-duty environments as well.

Risk factors associated with changes in aircrew hearing are not always consistent across the many published studies. In this study,
we found that pilots with 20 or more years of military service had annual LF and HF age-corrected threshold changes that were
significantly different from pilots with less than 10 years of service, and in most cases these changes were significantly different from
pilots with 10 to 19 years of service. Until recently, it was fairly typical for younger pilots to have fewer hours than older pilots who
had more time in military service. Hence, potential risk factors such as age, years in military service, and total flying hours were
directly proportional. However, operational requirements in the last decade have changed this pattern such that now many junior
pilots are logging flying time that only senior aircrew in years gone by would have accumulated. This may provide a partial
explanation for why we found no association with total flying time.

During the progress of this study, the RAF Centre of Aviation Medicine tested the attenuation characteristics of several flying helmets
and reported a NRR of 25 dB and 27 dB for the Mk4 and IHADSS, respectively. When worn with the CEP, the NRR reached 36 dB
and 39 dB, respectively. These figures indicate that both flying helmets are providing greater hearing protection than previously
anticipated. From our findings, it is reasonable to conclude that flying military helicopters and the concomitant exposure to aircraft
noise are not necessarily associated with hearing loss provided proper PPE is utilized. Reports that found only age-related hearing
loss in military aircrew and one that found hearing to be better than predicted according to ISO 1999 lend support for this conclusion.
Furthermore, there is no indication that any AAC pilot has been medically discharged from duty in the last 30 years as a result of a
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hearing loss. Since 1999, there have been four pilots who have been medically downgraded for poor hearing; however, all four
remain on active flying status.

This study had several limitations. As with many previous publications, occupational and recreational noise exposure data are not
available for the personnel involved. The audiograms taken before 2008 were recorded using several different models of
audiometers under various testing conditions. It is suspected that the newer automatic audiometers are more accurate particularly at
lower thresholds erroneously leading to an observed “improvement” in hearing over time. Unfortunately, such changes in technology
and policy cannot be controlled in the nonlaboratory environment and present a challenge to retrospective studies of medical data.
Another limitation of this study is related to the data collected from the survey. The distribution of surveys was facilitated by electronic
transmission; however, it makes calculation of a return rate near impossible. Furthermore, survey data are not available for all
subjects, and those who did respond may have a bias in their answers. However, post hoc power analysis indicates that threshold
differences as small as 3.8 dB were detectable.

The findings of this study should not abrogate the need for continued health surveillance, risk communication, or research and
development of improved PPE. Future studies should evaluate nonrated aircrew personnel as well as the long-term effects of the
very recent introduction of CEP to the AAC flying helmets. Similar results would be expected to be found in U.S. military helicopter
pilots, who have been using CEP for over a decade.

In summary, the hearing of 146 British AAC pilots followed for a mean time of greater than 10 years is no worse than the hearing of a
corresponding standardized reference population of equivalent age over the 0.5 to 4 kHz frequency range, with only minor clinically
insignificant variations observed at 6 kHz. Hearing thresholds did not differ between the groups of Lynx or Apache pilots indicating
that the Mk4 and IHADSS flying helmets provide similar levels of noise attenuation in the work place. After correcting for age using
ISO 7029, we found that the annual changes in LF and HF hearing thresholds were associated with the number of years in military
service with AAC pilots having 20 or more years of service differing from pilots with fewer years of military service. We found no such
associations for total flying hours or type of aircraft flown. We conclude that the existence of a comprehensive hearing conservation
program in combination with the noise attenuation afforded by the Mk4 and IHADSS flying helmets are the principal factors that
mitigate the risk of NIHL as a result of an occupation in military aviation. Military helicopter pilots using equivalent (or better) noise
attenuating PPE would be expected to show similar results.

BACK TO TOP

Maggot Debridement Therapy in Modern Army Medicine: Perceptions and Prevalence
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ABSTRACT

Maggot debridement therapy (MDT), despite its long history and safety profile, finds limited use in the military health care system.
Although new methods are continually being investigated to debride wounds more quickly and effectively, MDT remains largely a
therapy of last resort. We evaluated the frequency of MDT in the Army sector of the MHS and the decision-making process
surrounding its use. A 22 question survey of Army physicians was prepared and distributed through select Medical Corps
Consultants in specialties likely to practice debridement. 83% of respondents were familiar with MDT, and of those familiar, 63%
were aware of FDA approval for the product and 10% had used the product themselves. The three most frequently cited reasons for
not using the therapy were no need (52%), no access (23%), and insufficient experience (19%). Informing the 37% of physicians who
are not aware of FDA approval is an obvious target for program improvement. However, as many do not find a need for MDT,
targeted improvements to MDT access and education for those physicians who encounter indications for MDT would permit them to
apply MDT where there is an unmet need.

INTRODUCTION

Antibiotic resistant infections are a major concern in military medicine. Both Wounded Warriors returning to the United States and
Veterans with chronic health issues such as diabetes or amputation are susceptible to multidrug-resistant bacteria. Because of the
failure of antibiotics to treat these resistant infections, the biomedical research community is increasingly turning its attention to other
antimicrobial therapies.

One alternative to antibiotics for infected wounds is maggot debridement therapy (MDT), also known as biodebridement, biosurgery,
and larvae therapy. MDT is FDA approved, is also approved in Europe and the United Kingdom, and was used widely before
antibiotics were discovered. It is experiencing a renaissance in the antibiotic resistance era. MDT consists of the application of sterile
fly maggots to a wound, construction of an enclosure around the treatment, and removal and replacement of maggots every 48 to 72
hours. MDT appears to heal wounds by at least three mechanisms: debridement of necrotic tissue, disinfection of the wound bed,
and stimulation of healing.
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In spite of its low cost and high treatment efficacy, current knowledge indicates that MDT is rarely considered by physicians until
alternative treatments have failed. If the therapy were used earlier in the treatment cycle, perhaps patients could be spared
amputation revisions and days in the hospital. The aversion to this therapy is not attributable to any unreasonable risks to the
wellbeing of patients or health professionals; it seems to be, rather, an image problem of the maggot itself, a superficiality that is
incongruent with the aims of medicine. The reasons why MDT is not used more widely in medicine require further elucidation.

While not the first choice for wound debridement of many clinicians, MDT has a long record of efficacy and favorable opinion in
clinical practice. An early survey of surgeons published in 1935 gave MDT high approval ratings. A more recent survey published in
2007 focused on veterinary use and reported favorable MDT effects. Military medical facilities and organizations offer a promising
environment for the use of MDT because of the nature of the patient population and the implicit organizational disinterest in purely
cosmetic concerns during therapy. In order to assess the experience of military medical organizations with MDT, we surveyed a
sample of Army practitioners that we considered likely to encounter indications for this therapy. As the active prescribers of wound
therapy within the Army medical establishment, these practitioners represent the operational attitudes and effective posture of the
organizations in which they serve. The purposes of the survey were to gauge the current practice of MDT within the Army and to
assess strategies to promote the use of MDT in military medicine.

METHODS

Mode of Distribution

We developed an anonymous survey through Survey Monkey (http://www.surveymonkey.com/) and distributed it via e-mail to
Medical Corps Consultants (MCC) in the U.S. Army. We requested that MCCs distribute the survey to physicians working under their
authority. We collected responses from May 4, 2011 to July 5, 2011.

Population and Sample

We contacted MCCs in the following departments for survey distribution: Anesthesiology, Cardiothoracic Surgery, Clinical
Investigation, Emergency Medicine, General Surgery, Infectious Disease, Internal Medicine, Neurosurgery, Orthopedic Surgery,
Otolaryngology/Head and Neck Surgery, Pain Management, Plastic Surgery, Transplant Surgery, Trauma, Urological Surgery, and
Vascular Surgery. The survey link did not preclude responses from physicians in other specialties or from outside the Army, but
because of the low number of responses from the other branches (n = 3), non-Army physicians' responses were removed from the
study population.
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Survey Contents

The survey had a branching structure and included both multiple choice and free-response. Respondents would answer at most 22
guestions, depending on the branches along which the survey directed them. Questions covered demographic information,
experience with MDT, exposure to MDT, and opinions about the use of MDT in the hospital. After completion, the survey directed
respondents to the BioTherapeutics Education and Research Foundation homepage (www.bterfoundation.org), a physician resource
for MDT information and guidance.

Data Analysis

Before analysis, we set aside data for respondents who failed to answer more than three of the demographics questions (n = 2). We
conducted tests of independence (G-statistic with Williams correction) in Microsoft Excel for 2 x 2 contingency tables. For tables
found to be significant (p < 0.05), we used logistic regression in R (version 2.14.0; The R Foundation for Statistical Computing,
http://www.r-project.org/) to determine odds ratios with 95% confidence intervals.

We processed free-response data from question 19 (“Why have you never attempted to use this therapy?”) using published methods
as follows: We recruited volunteers unassociated with the survey development or distribution. Individual volunteers grouped all
physicians' responses to question 19 (n = 125) into as many distinct categories as they thought were appropriate. Then they
regrouped the responses into the consensus categories selected from the first round of categories submitted. We allowed volunteers
to select more than one category for the physician responses because many physicians listed multiple items in their responses. We
considered a response reportable by category if more than half of the seven volunteers classified it in that category.

RESULTS

In total, 180 Army physicians answered the MDT survey. Because of the branching of the survey and the option of not responding to
individual questions, the sample size of responses varies among the questions included in the survey. We collected responses from
medical treatment facilities in each of the four regions of MEDCOM and from overseas installations in Korea, Afghanistan, and Irag.

We contacted 16 MCCs and received responses from physicians in 7 specialties.

The prevalence of MDT in Army medicine was high in our sample. The majority of survey respondents were familiar with MDT before
beginning the survey: 82.7% (of 179) reported that they had heard of or used the therapy in the past. A total of 10.4% (of 144)
responded that they had practiced MDT themselves in the past, and 24.5% (of 143) was aware of colleagues who had used the
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therapy. Accuracy of knowledge about MDT was also high in the sample. Most respondents were aware that MDT is FDA approved
(63.2% of 144); however, when presented with statistics on the rates of usage of MDT worldwide near the end of the survey, 56.1%
(of 171) was surprised at the prevalence of the therapy worldwide, expecting the rates to be lower.

We ran eight tests of independence to assess differences in groups of respondents relative to MDT awareness and use. Using two-
way tables, we tested the impact of specialty and demographics on MDT practice. Of the tables analyzed, the only significant group
difference was in the perceived value of an MDT network of practitioners between younger and older physicians: Physicians less
than or equal to 40 years old were 3.22 times (95% CI, 1.348-7.692; G = 6.810, df = 1, p < 0.05) more likely than doctors older than
40 to have a favorable perception of the utility of more MDT network resources.

Seven independent observers (“volunteers”) grouped data for the question “Why have you never attempted to use this therapy?”
which received a substantial number of physician responses, into seven distinct categories among the free-response data. For
guestion 19, there were 147 instances (seven categories x seven volunteers; n = 123 physician responses evaluated) where more
than half the volunteers (n = 4) were in agreement about the categorization of a given physician response.

An additional set of multiple-choice questions evaluated how organizational behavior would impact the use of MDT within military
medical organizations. A total of 85.2% (of 169) indicated that having access to a network of MDT practitioners would be a good
resource, and one-third (48 respondents) of that group said that a network of practitioners would increase their own use of the
therapy. Additionally, 71.9% (n = 23) of physicians who knew others who had successfully applied MDT said they were more likely to
use MDT because of their colleagues' success.

DISCUSSION

We are encouraged to find that MDT is already used considerably in Army wound care, and that even where rate of use is low, the
community is typically familiar with the therapy. The explosion of antibiotic resistance in pathogenic microbes has created a
motivation for the use of other therapies in wound treatment. The military has a particular need for research in this field because of
the nature of modern combat wounds and the care of veterans. The development of novel therapeutics takes years, thus the re-
evaluation, optimization, and repurposing of already-approved drugs and devices for wound treatment is an attractive alternative to
new development.

MDT is an effective treatment that is already FDA approved as a medical device. There is, however, very little comparable data on its
use in the medical community. Most of the studies on MDT in the clinic use slightly different methodologies or estimates of success,
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making direct comparison of results challenging. However, as far back as 1935 physicians have been cognizant of the general value
of MDT practice. Robinson conducted a survey of 947 North American surgeons known to have employed MDT. Of the 635
responding surgeons, 91.2% expressed a favorable opinion to MDT; only 4.4% expressed an unfavorable view. In reply to the
question: “Do you have any specific objection to this method?” 72% of the respondents answered “No.” Of the respondents objecting,
the most common complaints raised by surveyed practitioners were the cost of the maggots, the time and effort required to construct
the maggot dressings, and discomfort to patients. In 2007, Dr. Ronald Sherman and others surveyed 23 wound care therapists, 30
nonwound care clinicians, and 66 nonclinicians. They reported that 72% said they would use MDT in the future, 6% said they used
MDT previously, and 22% said they would never use it. Most wound care therapists who had not used MDT before cited the following
reasons: they thought their colleagues and/or facilities would not allow it, poor reimbursement, or they thought their patients would
not want it. Most nonwound care clinicians stated that they do not use MDT because they either did not care for eligible patients or
because patients would not agree to MDT. However, among nonclinicians (e.g., potential patients), only 14% said they would refuse
MDT; 86% said they would accept or consider MDT if recommended by their doctor. Sherman et al concluded that many therapists
are not making use of MDT because of real or perceived barriers by their colleagues or facilities, whereas other therapists are
misinformed about costs, reimbursement, availability, or patient acceptance. They also emphasized that better education is essential
if wound care therapists are to make use of MDT (personal communication).

The first step to identifying the apparent public relations problem this therapy experiences is to assess organizational attitudes. Our
survey is, we believe, the only modern survey of MDT practice in the military. The results indicate that some of the previously
reported characterizations of MDT resistance (in particular, the “yuck” factor) are not particularly prevalent among Army physicians
and thus do not restrict the effective application of cosmetically unappealing therapies in military medical organizations. According to
our survey, physicians are not using MDT because they have not been trained to use it and do not know how to access it. This is a
far more attractive problem to approach than the psychological aversion to maggots in wounds. It points to some obvious
organizational initiatives (e.g., training), which could improve military medical effectiveness and efficiency.

A substantial contingent of the respondent pool noted that they believe patients will be resistant to this mode of treatment. However,
the results of a small survey published in 2005 indicate that resistance to this therapy lies more on the practitioner side than with the
patient. Similar asymmetries in physician and patient perception in the broader context of medical care were later characterized by
Lesho et al Having addressed the organizational attitude about MDT, in future studies we would like to survey wounded patients to
identify their perceptions of MDT. If the military health care organizations and military patients are unknowingly in agreement about
the attractiveness of MDT as a therapy to treat nonhealing wounds, the remaining obstacles to expanding the use of MDT in
medicine are training and access.
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ABSTRACT

Context Smaller hippocampal volumes are well established in posttraumatic stress disorder (PTSD), but the relatively few studies of
amygdala volume in PTSD have produced equivocal results.

Objective To assess a large cohort of recent military veterans with PTSD and trauma-exposed control subjects, with sufficient power
to perform a definitive assessment of the effect of PTSD on volumetric changes in the amygdala and hippocampus and of the
contribution of illness duration, trauma load, and depressive symptoms.

Design Case-controlled design with structural magnetic resonance imaging and clinical diagnostic assessments. We controlled
statistically for the important potential confounds of alcohol use, depression, and medication use.

Setting Durham Veterans Affairs Medical Center, which is located in proximity to major military bases.

Patients Ambulatory patients (n = 200) recruited from a registry of military service members and veterans serving after September
11, 2001, including a group with current PTSD (n = 99) and a trauma-exposed comparison group without PTSD (n = 101).
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Main Outcome Measure Amygdala and hippocampal volumes computed from automated segmentation of high-resolution structural
3-T magnetic resonance imaging.

Results Smaller volume was demonstrated in the PTSD group compared with the non-PTSD group for the left amygdala (P = .002),
right amygdala (P = .01), and left hippocampus (P = .02) but not for the right hippocampus (P = .25). Amygdala volumes were not
associated with PTSD chronicity, trauma load, or severity of depressive symptoms.

Conclusions These results provide clear evidence of an association between a smaller amygdala volume and PTSD. The lack of
correlation between trauma load or illness chronicity and amygdala volume suggests that a smaller amygdala represents a
vulnerability to developing PTSD or the lack of a dose-response relationship with amygdala volume. Our results may trigger a
renewed impetus for investigating structural differences in the amygdala, its genetic determinants, its environmental modulators, and
the possibility that it reflects an intrinsic vulnerability to PTSD.

BACKTO TOP

It’s not the stress that counts, it’s whether you can control it

Scientific American
6 Nov 2012

Stress is generally not a good thing. Most of us who live stressful lives (which, | suppose, would be all of us), are well aware of this.
We try to reduce our stress, or even stress about how stressed we are. Traumatic stress increases the risk for all sorts of psychiatric
disorders, including major depressive disorder, anxiety, and post traumatic stress disorder. But not all stresses are created equal,
even the traumatic ones. And it turns out that it's not the stress itself that is important...it's whether or not you have any control over
it.

Varela et al. “Control over Stress, But Not Stress Per Se Increases Prefrontal Cortical Pyramidal Neuron Excitability” Journal of
Neuroscience, 2012.

A stress that you can control is a very different one from a stress that you can’t. | usually think of a stress you cannot control as
something like the iliness of a family member, as compared to a stress you can control, say, the stress involved in training for and
running a marathon (which is definitely a physical stressor). These are both stresses, but they aren’t alike. While the stress that you
cannot control is often a very traumatic experience, and can predispose people to psychiatric disorders, a controllable stress is
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actually a good event. Not only does it blunt the impact of the stressor itself, it can be protective against the detriments of future
uncontrolled stresses. Scientists call this “behavioral immunization” against future stress.

Behavioral immunization involves the recruitment of very specific brain regions, especially the medial prefrontal cortex of the brain.

After exposure to a controllable stress, there is increased activity in the medial prefrontal cortex, and it is thought that the increase in
activity is important for the development of behavioral immunization. If you stop this increased activity from taking place during
controllable stress, you can prevent behavioral immunization.

But the medial prefrontal cortex is not a single area. Instead, it is divided into the infralimbic cortex and the prelimbic cortex. Each of
these areas plays a different role in emotionally processing and expression. But which one is involved in behavioral immunization?

To look at this, the authors of this study exposed rats to either escapable or inescapable stress. The rats are put in a chamber where
they will receive a tail shock at random intervals. Half of them have no choice, but the other half have a little wheel. When they turn
the wheel, the shock will stop, allowing them to escape the stress. They also had another groups of control rats that never got the
shock at all.

After exposure to escapable or inescapable stress, the authors used electrophysiology to see how the neurons in the prelimbic cortex
responded. Electrophysiology is a very widely used technique in neuroscience, and is a fascinating way to peer inside the electrical
life of a cell. You take a cell (this study worked in slices, but you can also do it in the whole animals), and very, very carefully impale it
with a small glass electrode. The electrode is hollow with a little hole in the tip, and by suctioning very carefully, you can merge your
electrode in with the membrane of your cell. From there, you have access to all the electrical impulses that run across the cell
membrane. You can then take a stimulating electrode, stimulate somewhere else, and watch the cell respond. How much and in
what way the cell responds tells you not only what kind of cell it is, but how responsive it is following something like inescapable
stress.

The authors found that rats exposed to escapable stress had the makings of behavioral immunization beginning in the prelimbic
cortex. When rats were allowed to escape the stress, after the stress the neurons in the prelimbic cortex showed increased electrical
activity. The neurons were more excitable. This is a state that has been linked to the development of behavioral immunization. In
contrast, the animals that could not escape the stress showed no changes when compared to control, nonstressed rats. This would
mean that the rats exposed to escapable stress would end up with more responsive neurons in the prelimbic cortex, which might help
them adapt to further stressors.

The medial prefrontal cortex in general has a lot of potential in stress research. Just exciting this area is enough to create resilience
to stress in animals. It appears that this effect may be particularly important in the prelimbic area. And this could have potential for
work in human stress. Not all stresses are necessarily entirely bad. And work in this area could give us important information on
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ways to help people who are, or have been, exposed to trauma. If we could produce a behavioral immunization beforehand, for
example, we may be able to help people who are likely to go into combat, or if we can target this area to promote stress resilience,
we could help those who have already been exposed to traumatic stress.

BACKTO TOP

Cue-elicited affect and craving: advancement of the conceptualization of craving in co-occurring
posttraumatic stress disorder and alcohol dependence.

Behavioral Modification
November 2012

Abstract

Posttraumatic stress disorder (PTSD) commonly co-occurs with alcohol dependence (AD) and negatively affects treatment
outcomes. Trauma-related negative affect enhances substance craving in laboratory cue-reactivity studies of AD individuals, but the
role of positive affect has not been established. In this study, 108 AD treatment-seeking adults with current PTSD and AD were
presented with four counterbalanced trials consisting of an audio cue (personalized trauma or neutral script) followed by a beverage
cue (alcohol or water). Results revealed alcohol cues increased positive and negative affect, and positive affective responses
explained significant incremental variance in self-reported craving and salivation, but only when cues were accompanied by neutral
not trauma imagery. Ambivalent (high negative and positive) responses were associated with strongest craving. Findings advance
the conceptualization of craving in individuals with PTSD-AD and highlight the importance of independently assessing positive and
negative affective responses to cues in individuals with co-occurring PTSD-AD.

Keywords: PTSD, alcohol abuse, craving, approach-avoidance, cue reactivity, salivation

Researchers, clinicians, and policy makers have been increasingly attentive to the issue of posttraumatic stress disorder (PTSD) and
substance use disorder (SUD) comorbidity. Between 20% and 40% of individuals seeking treatment for alcohol and drug use
disorders meet current diagnostic criteria for PTSD (e.g., Dansky, Roitzsch, Brady, & Saladin, 1997; Reynolds et al., 2005). Lifetime
prevalence rates of PTSD in this population range from 30% to 52% (Back et al., 2000; Reynolds et al., 2005). Alcohol and drug
users with PTSD present a more complicated clinical picture and experience poorer treatment outcomes, such that individuals with
PTSD improve less in SUD treatment programs, relapse more quickly on discharge, and experience additional difficulties compared
with individuals with SUD alone (e.g., poorer occupational functioning, poorer physical health and greater likelihood of overdose;
Brown, Stout, & Mueller, 1999; Norman, Tate, Anderson, & Brown, 2007; Ouimette, Finney, & Moos, 1999; Read, Brown, & Kahler,
2004).
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PTSD is characterized by experiences of heightened negative affect, as well as constant efforts to manage and/or avoid such states
(e.g., Beckham et al., 2000). At least two theoretical models suggest that negative affect plays a pivotal role in the maintenance of
PTSD-SUD comorbidity (see Stewart & Conrod, 2003, for review). The self-medication hypothesis proposes that individuals with
PTSD drink to relieve distress evoked by traumatic memories (Khantzian, 1997). The mutual maintenance hypothesis, a bidirectional
model, suggests that substance use may also interfere with natural resolution of trauma-related distress, and that PTSD symptoms
may negatively affect substance use symptoms (Brown, Stout, & Gannon-Rowley, 1998). Consistent with these models, alcohol-
dependent individuals report increased alcohol craving in response to stress cues and negative mood induction paradigms (e.g., Fox,
Bergquist, Hong, & Sinha, 2007; Rubonis et al., 1994). Similarly, individuals with comorbid PTSD and alcohol dependence (AD)
evidence increased self-reported alcohol craving and salivary responding in response to trauma cues, even when no alcohol cue is
present (e.g., Coffey et al., 2010), with these responses being dampened after distress elicited by traumatic memories is reduced
through repeated exposure to the traumatic memory (Coffey, Stasiewicz, Hughes, & Brimo, 2006). Conversely, exposure to alcohol
and drug cues has also been shown to increase negative affect in cuereactivity paradigms. For example, among recently abstinent
alcohol-dependent individuals, alcohol cue-elicited craving is related to increases in subjective and physiological anxiety and fear
(Fox et al., 2007). Individuals with AD also tend to report increased guilt on exposure to alcohol-related cues (Cooney, Gillespie,
Baker, & Kaplan, 1987). Thus, trauma-related negative affect induces craving among SUD individuals, and exposure to drug and
alcohol cues in turn exacerbates negative affect.

Although cue-reactivity paradigms have predominantly focused on negative affect, positive affect may also be important to consider.
Researchers are moving toward a multidimensional conceptualization of craving that includes alcohol approach and avoidance
motivations (Anton, 1999; Breiner, Stritzke, & Lang, 1999; McEvoy, Stritzke, French, Lang, & Ketterman, 2004; Stritzke, Breiner,
Curtin, & Lang, 2004, Stritzke, McEvoy, Wheat, Dyer, & French, 2007). From this perspective, anticipated positive (e.g., pleasure,
stress relief) and negative (e.g., hangover, interpersonal difficulties) consequences simultaneously attract and deter an individual
from drinking (Breiner et al., 1999). Cognitive models of cravings suggest that individuals in treatment for SUD are particularly
vulnerable to what are termed abstinence promotion cravings, which are characterized by ambivalence about use (Tiffany, 1990).
Essentially, when a SUD individual is confronted by a cue (e.g., beer in the grocery store) he or she experiences conflicting approach
(e.g., positive outcome expectancies) and avoidance (e.g., desire to remain sober) impulses that are subjectively experienced as
craving (Stritzke et al., 2007; Tiffany, 1990). The ambivalence model (e.g., Breiner et al., 1999) predicts urges to drink to be strongest
when positive responses to alcohol are high and negative responses are low (i.e., pure approach motives). Cravings are theoretically
weaker when negative responses are high and positive responses are low (i.e., pure avoidance) and when positive and negative
responses are low (i.e., indifference). Ambivalence, characterized by strong positive and negative responses, is theorized to be a
middle ground between these poles. These models emphasize the importance of examining multidimensional, orthogonal responses
to drug and alcohol cues. Despite this, the role of positive affect in craving has not been well established using cue-reactivity
paradigms. Fox and colleagues (2007) found that alcohol-dependent individuals reacted to alcohol cue-elicited craving with
decreases in positive affect. However, related literature suggests that positive affect, as well as positive outcome expectancies,
correspond with increased levels of craving (Johnson & Fromme, 1994; Litt, Cooney, & Morse, 2000). Consistent with this, positive
affective stimuli increase alcohol craving in non-treatment-seeking alcoholics (Mason, Light, Escher, & Drobes, 2008). Furthermore,
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increases in self-reported positive affect following alcohol cue exposure also have been demonstrated among regular, nonabstinent
social drinkers (Kambouropoulos & Rock, 2010; Kambouropoulos & Staiger, 2004). The results of these few studies notwithstanding,
no studies to our knowledge have investigated the impact of alcohol cue presentation on positive affect among PTSD-SUD
individuals. Given the complexity of these individuals’ drinking patterns and motivations, research examining the effects of alcohol
cues on positive affect among SUD individuals with PTSD may help advance our conceptualization of craving and decision making
about drinking in this population. Examining affective responses in the context of alcohol and trauma cues will be particularly
important in this respect.

The relationship between affective ambivalence and craving also requires further study. Ambivalence models of cravings focus on
conflicting approach and avoidance inclinations. Affective responses to cues are not directly addressed by these models, but they
may influence and/or reflect these motivational dispositions. Indeed, affective ambivalence has been examined in the context of
several facets of desire and desire-related behavior (e.g., chocolate consumption, sexual arousal; Hormes & Rozin, 2011; Peterson
& Janssen, 2007). Simultaneous positive and negative affective responses to cues have received inadequate attention in alcohol
craving research, however, and no studies have examined how these affective responses relate to the ambivalence model.
Extension of this model to affect suggests that positive and negative affective responses to cues should be associated with variations
in alcohol craving.

Present Study.

Ultimately, understanding affective responses to alcohol and trauma cues will be critical to advancing our conceptualization of co-
occurring PTSD and AD. Thus, the first aim of the current study was to examine affective responses to alcohol and trauma cues in
treatment-seeking individuals with concurrent PTSD and AD. Toward this aim, alcohol-dependent substance abuse treatment
seekers with PTSD were presented with alcohol or water in vivo cues, combined with personalized trauma and neutral imagery cues.
Alcohol craving, along with positive and negative affect, was measured in response to each cue combination. It was hypothesized
that (a) the combined trauma script-alcohol cue would correspond with the highest levels of alcohol craving and negative affect
compared with the other cue combinations and (b) alcohol cues would elicit higher levels of positive affect compared with the neutral
(i.e., water) cue combinations.

The second aim was to examine the relationship between cue-elicited affect and alcohol craving. PTSD-related negative affect is
known to be a strong predictor of SUD craving. However, recent models of cravings highlight the importance of examining
multidimensional, orthogonal responses to cues. As such, craving may be better understood as a function of positive and negative
affect. Accordingly, we hypothesized that increases in positive affect would be related to increases in craving, above and beyond
variance accounted for by increases in negative affect.

The final aim of the current study was to examine cue-elicited alcohol craving as a function of response types defined by the
ambivalence model of craving. This model implies that urges to drink occur in a multidimensional space, with stronger urges
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occurring in the context of either pure approach (i.e., high positive, low negative) or ambivalent (i.e., high positive, high negative)
responses. Extending this model to affective responses, we examined how patterns in affective responsivity related to cue-elicited
craving. Participants’ affective reactions to cues were classified as “positive” (high positive/low negative), “negative” (low positive/high
negative), “ambivalent” (high positive/high negative), or “indifferent” (low positive/low negative). It was hypothesized that cue-elicited
cravings would be strongest among “positive” and “ambivalent” affective responders.

Method
Participants

Participants were 108 adults (50 women) meeting Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV; American
Psychiatric Association, 1994) criteria for current AD and PTSD who were recruited from a community residential chemical
dependency treatment facility as a part of a larger, ongoing study. Participants were required to report at least one heavy drinking
day in the past 60 days. To eliminate acute effects of intoxication or withdrawal, participants were also required to be alcohol and
drug free for at least 4 days immediately preceding the cue-reactivity assessment. Exclusion criteria included meeting diagnostic
criteria for a psychotic disorder, currently experiencing a manic episode, or current use of benzodiazapines or other medications that
could interfere with cue-elicited craving or salivation (e.g., naltrexone, tricyclic antidepressants, anticholinergic medication; see Table
1 for demographics).

Measures
Screening

The PTSD Checklist (PCL; Weathers, Litz, Herman, Huska, & Keane, 1993), a reliable, valid, and widely used PTSD screening tool
(e.g., Blanchard, Jones-Alexander, Buckley, & Forneris, 1996), and the Alcohol Use Disorders Identification Test (AUDIT; Saunders,
Aasland, Babor, de la Fuente, & Grant, 1993), a 10-item self-report screening measure for alcohol problems that was developed by
the World Health Organization, were used to screen prospective participants. Individuals whose scores were 244 on the PCL
(Blanchard et al., 1996) and 28 on the AUDIT (Babor, de la Fuente, Saunders, & Grant, 1992) were scheduled for a comprehensive
assessment.

Diagnosis

The Computerized Diagnostic Interview Schedule (C-DIS; Robins et al., 2000) was used to diagnose SUDs. The C-DIS is a
computerized version of the Diagnostic Interview Schedule (DIS), which is a structured clinical interview for the assessment of DSM-
IV Axis | disorders. It has demonstrated sound psychometric properties in the diagnosis of substance abuse and dependence (e.qg.,
Vandiver & Sher, 1991).
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The National Women’s Study (NWS) PTSD Module (Resnick, 1996), as adapted by Dansky, Bryne, and Brady (1999), was used to
establish PTSD Criterion A events. The NWS-PTSD module is a structured interview based on the DIS. This module has been
frequently used with populations consisting of men and women (e.g., Coffey et al., 2006; Saladin et al., 2003) and has demonstrated
good reliability and concurrent validity (Resnick, Kilpatrick, Dansky, Saunders, & Best, 1993).

The Clinician-Administered PTSD Scale (CAPS; Blake et al., 1995) is a structured clinical interview that was used in the current
study to diagnose current (past month) PTSD symptoms for all Criterion A events combined. The CAPS is considered the “gold
standard” for PTSD assessment (Weathers, Keane, & Davidson, 2001).

The Mini-International Neuropsychiatric Interview (MINI; Sheehan et al., 1998), a commonly used structured diagnostic interview,
was used to assess diagnostic criteria for common mood, eating, and anxiety disorders, with the exception of PTSD and SUDs.

Self-report

The Impact of Event Scale-Revised (IES-R; Weiss & Marmar, 1997) is a widely used measure of the three DSM-IV PTSD symptom
clusters (intrusion, avoidance, and arousal). The IES-R has demonstrated sound reliability and validity (e.g., Creamer, Bell, & Failla,
2003) and was used in the current study to assess PTSD symptoms specific to the target trauma used in the individualized trauma
script.

The Alcohol Dependence Scale (ADS; Skinner & Horn, 1984) measures alcohol-related problems and symptoms, including
withdrawal symptoms, tolerance, impaired control over drinking, and alcohol-seeking behavior. It displays solid psychometric
properties (e.g., Drake, McHugo, & Biesanz, 1995).

Cue reactivity

The Positive and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988) is a 20-item self-report scale that measures
positive and negative affect. Each item is rated from 1 = very slightly or not at all to 5 = extremely. Items are summed to provide
totals ranging from 10 to 50 for positive and negative affect. The PANAS has demonstrated sound psychometric properties (Crawford
& Henry, 2004; Watson et al., 1988) and was used in the current study to measure affective responses to trauma and alcohol cue
combinations.

Self-reported cue-elicited alcohol craving was assessed with three Likert-type scale items (Kozlowski, Pillitteri, Sweeney, Whitfield, &
Graham, 1996). Participants rated three statements: (a) “I crave a drink right now,” (b) “| have a desire for a drink right now,” and (c)
“I want a drink right now,” on a 0 to 10 Likert-type scale following each cue-combination trial. Items demonstrated high internal
consistency (a = .97 following NN [neutral imagery cue followed by a neutral cue] condition) and were averaged to produce a single
craving score.
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Salivary flow was used as a physiological measure of cue-elicited craving. This method is described fully by Monti and colleagues
(1987). In brief, three preweighed dental cotton rolls were inserted under the tongue and between the inner check and lower gum on
each side of the mouth and weighed again following the presentation of each cue combination. Magnitude of salivation was
calculated by subtracting the pretrial weight from the posttrial weight.

Procedure
Assessment session

Prospective participants with scores above the cutoffs on the AUDIT and PCL were invited to complete an assessment session. At
the assessment session, participants completed an Institutional Review Board (IRB)-approved, documented informed consent
procedure. Participants who consented to participate then completed the C-DIS, NWS-PTSD module, CAPS, MINI, IES-R, and ADS
to fully assess inclusion and exclusion criteria. Most participants had experienced multiple traumatic events. Therefore, following the
recommendations of Weathers and Keane (1999), it was not required that their PTSD symptoms be associated with a single
traumatic event on the CAPS. Instead, participants could relate each PTSD symptom to one or more traumatic events that fulfilled
Criterion A for PTSD.

If eligible, participants were next asked to describe their worst traumatic event using multiple sensory dimensions (i.e., physical
sensations, thoughts, emotions, olfactory sensations, visual details, and avoided activities and events), which provided information
for a 60-s audiotaped narrative to be used in their laboratory session. They were then scheduled for a laboratory session within the
next week and asked to maintain abstinence from alcohol and illicit drugs for 4 days prior to the laboratory session.

Laboratory session

To control for diurnal variations that may affect cue reactivity, laboratory sessions were scheduled between 1:00 p.m. and 3:00 p.m.
On arrival for the laboratory session, participants were asked to remove any gum and were given a urine drug screen (UDS; Instant
Technologies, Inc., Norfolk, Virginia) to assess recent drug use. Expired air samples were analyzed (Alco-sensor IV, Intoximeters,
Inc., St. Louis, Missouri) to assess current alcohol intoxication. Participants who reported or tested positive for the metabolites of
cocaine, opiates, benzodiazapines, amphetamines, methamphetamine, oxycodone, propoxyphene, barbiturates, and 3,4-
methylenedioxymethamphetamine (MDMA) were rescheduled. However, participants who tested positive for Tetrahydrocannabinol
(THC) and reported marijuana use in the past 30 days, but not the past 4 days, were allowed to participate in the laboratory session
due to the long half-life of THC. Participants were then seated in a sound attenuated experimental room and provided detailed
instructions of the laboratory procedure.

This laboratory procedure has been described in detail elsewhere (Coffey et al., 2010). Briefly, participants were presented four
counterbalanced imagery in vivo cue combinations (i.e., trauma imagery cue followed by an alcohol cue [TA], trauma imagery cue
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followed by a neutral cue [TN], neutral imagery cue followed by an alcohol cue [NA], and NN). The trauma imagery cue was a 60-s
narrative description of the participant’s subjectively rated worst traumatic event, the alcohol cue was their preferred alcoholic
beverage, and the neutral cues were a 60-s narrative about changing a light bulb and a bottle of water. Prior to the presentation of
these cue combinations, participants were led through a practice trial using an NN combination. Dental cotton rolls were inserted into
participants’ mouths and they were instructed to close their eyes and listen to the narrative. Following the imagery presentation, the
experimenter placed the beverage cue in front of the participant, and they were instructed to open their eyes and continue imagining
the scene described in the narrative as vividly as possible for 2 min. Immediately following the 3-min imaginal in vivo cue exposure,
the dental cotton rolls were removed and participants were instructed to complete self-report measures (i.e., craving and PANAS).
Following the practice trial, this procedure was repeated for the four cue combinations (i.e., TA, TN, NA, NN). Participants provided a
final craving rating at the end of the session to assure their safety on dismissal; a clinical psychologist was available to assist any
distressed participants.

Analyses
Aim 1: Responses to alcohol and trauma cues

Repeated-measures ANOVA was used to examine differences among the four cue-combination trials on positive and negative affect
(i.e., PANAS) and craving (i.e., self-report and salivary response). Statistically significant omnibus Fs were investigated with paired-
samples t tests.

Aim 2: Cue-elicited affect and craving

To examine the relationship between cue-elicited alcohol craving and affect, change scores were first calculated to isolate the
specific effects caused by the addition of alcohol cues. These change scores were calculated by subtracting affect or craving ratings
administered after the neutral trials from the same measure administered after the alcohol trials. For example, two positive affect
change scores were calculated for each person, one as the difference between NA and NN trials (NA-NN; representing affective
responses to alcohol cues outside a trauma context) and another as the difference between TA and TN trials (TA-TN; representing
affective responses to adding alcohol cues to trauma cues). Because the raw PANAS scores range from 10 to 50, these change
scores could potentially range from +40 (indicating extreme increase in affect following cue presentation) to —40 (indicating extreme
decrease in affect). Two negative affect, self-report craving and salivation change scores were calculated for each person in the
same fashion. Four hierarchical multiple regression analyses were used to examine the incremental utility of adding positive affect
(Step 2) to negative affect (Step 1) in the prediction of cue-elicited cravings (self-report and salivation).

Aim 3: Ambivalence model response types and cue-elicited craving
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To examine how cue-elicited affect maps on to the ambivalence model of cravings, participants were classified into one of four
responder types based on their positive and negative affect scores. First, individuals demonstrating an increase in positive affect
from neutral to alcohol cue presentation trials (i.e., NA-NN) were designated “high positive”; individuals demonstrating either a
decrease or no change in positive affect were classed as “low positive.” Participants were labeled as either “high negative” or “low
negative” in the same manner. These labels were used to classify participants into one of the four ambivalence model responder
types: “positive” (high positive/low negative), “negative” (low positive/high negative), “ambivalent” (high positive/high negative), and
“indifferent” (low positive/low negative).

Repeated-measures ANOVA was used to examine differences between the four responder types and change in craving (self-report
and salivary response) associated with adding alcohol cues to neutral cues (i.e., NA-NN). Statistically significant omnibus Fs were
investigated with independent-samples t tests. Because group sizes were quite unequal for these analyses, conservative Scheffé
tests were applied to limit Type 1 error. To examine whether results differed in the context of trauma cues, categorization and
ANOVAs were repeated using affective responses to alcohol in trauma trials (i.e., TA-TN).

Results.

Means, standard deviations, and between-trial effect sizes for negative affect, positive affect, and craving are presented in Table 2;
see Figure 1 for graphic presentation. No gender, education, employment, or ethnicity differences were found on PANAS scores or
alcohol craving during the cue-reactivity paradigm.

Table 2

Raw Means (SDs) and Between-Trial Effect Sizes (d) of Participants’ (N = 108) Ratings and Salivary Responding Following Each
Cue-Combination Trial

Figure 1

Cue-elicited affect and self-report craving means

Aim 1: Responses to Alcohol and Trauma Cues

Negative affect

A significant main effect was found for trial, F(3, 321) = 172.71, p < .001, np2 = .62. Post hoc tests revealed the TA trial elicited
significantly more negative affect than the TN (p = .004), NA (p <.001), and NN trials (p <.001). The TN trial elicited significantly

greater negative affect than the NA (p <.001) and NN trials (p < .001). Last, the NA trial elicited significantly greater negative affect
than the NN trial (p <.001).
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Positive affect

A significant main effect was found for trial, F(3, 321) = 17.30, p < .001, np2 = .14. Post hoc analysis of the trial types revealed that
the TA and NA trials elicited higher levels of positive affect than the TN and NN trials, all ps < .001. The TA and NA trials elicited
equivalent levels of positive affect (p = .80), whereas the TN trials elicited significantly greater positive affect than the NN trial (p =
.01).

To examine whether the TN increased positive affect over NN as a function oof PANAS positive affect scale items potentially tapping
anxious arousal (“alert,” “attentive,” “active”), analyses were repeated after removing these three items. Consistent with this
explanation, a significant main effect was found for trial, F(3, 321) = 19.05, p < .001, np2 = .15. Post hoc analysis of the trial types
revealed that the NA trials elicited higher levels of positive affect than all other trials, including TA, ps < .01, ds >.26. The TA trial
elicited higher levels of positive affect than TN and NN, ps < .01, ds > .41. The TN and NN trials were no longer significantly different,

p =.47,d =.09.
Self-reported craving

Results from the self-report craving measure were similar to the PANAS findings. First, a significant main effect was found for trial,
F(3,321) =91.71, p < .001, np2 = .46. Post hoc analysis of the trial types revealed that the TA trial produced higher craving than the
TN, the NA, and the NN trials (all ps <.001). The TN trial produced higher craving than the NN trial (p < .001) but did not differ
statistically from the NA trial (p = .12). The NA trial produced higher craving ratings than the NN trial (p < .001).

Salivation

Analyses of salivation showed congruent effects. A significant main effect was found for trial, F(3, 318) = 19.31, p <.001, np2 = .15.
Post hoc analysis of the trial types revealed that the TA trial produced greater salivation than the TN, NA, and the NN trials (all ps <
.001). The TN trial produced greater salivary response than the NN trial (p < .001) but differed only marginally from the NA trial (p =
.07). The NA trial produced more salivation than the NN trial (p < .001).

Aim 2: Cue-Elicited Affect and Craving

Correlation and multiple regression analyses were conducted to examine the relationship between affective responses to cues and
alcohol cue-elicited craving. Increases in self-reported craving associated with adding alcohol cues to neutral cues (NA-NN)
correlated with an increase in negative (r = .34, p < .001) and positive affect (r = .23, p = .02); increases in craving associated with
adding alcohol cues to trauma cues (TA-TN) was also associated with an increase in negative (r = .25, p = .01) and positive affect (r
=.19, p =.049). Increases in salivation associated with the addition of alcohol cues to neutral cues correlated with increases in
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positive affective responses (r = .20, p = .04) but was unrelated to change in negative affect (r = .06, p = .51). Increases in salivation
associated with the addition of alcohol cues to trauma cues were unrelated to affective changes of either valence (rs < .09, ps > .45).

Correlations between subjective craving and salivary responsivity to alcohol cues were not significant, either in the context of neutral
cues (NA-NN; r = .15, p = .11) or trauma cues (TA-TN; r = .10, p = .31). Within modality, there was only a marginally significant
relationship between subjective craving reactivity to alcohol cues in the context of neutral versus trauma cues, r = .18, p = .07.
Salivary responses to alcohol were more consistent, with NA-NN and TA-TN reactivity correlating at r = .45, p < .001.

Self-reported craving

The full model accounted for 15% of variance in craving score change from the NN to NA condition, F(2, 105) = 9.25, p < .001.
Change in negative affect from NN to NA accounted for 12% of variance at Step 1 of the model, B = .34, p <.001. Change in positive
affect from NN to NA accounted for an additional 3% of variance at Step 2 of the model, B = .19, p = .04.

With regard to difference in craving scores between the TA and TN conditions, the full model accounted for 8% of variance in craving
score change from the TN to TA condition, F(2, 105) = 4.80, p = .01. Change in negative affect from TN to TA accounted for 6% of
variance at Step 1 of the model, = .25, p <.001. Change in positive affect from TN to TA did not explain any additional variance at
Step 2 of the model, = .15, p = .11.

Salivation

When examining salivary responses to the addition of alcohol cues to neutral cues (i.e., NA-NN), the full model accounted for 4% of
variance in salivation change from the NN to NA condition but did not reach statistical significance, F(2, 104) = 2.19, p = .12. Change
in negative affect from NN to NA was unrelated to change in salivation at Step 1 of the model, = .06, p = .51. However, change in
positive affect explained significant incremental variance at Step 2, r2 change = .04, 3 = .19, p = .05.

With regard to difference in salivation scores between the TA and TN conditions, the full model accounted for 0.6% of variance in
salivation score change from TN to TA and was not statistically significant, F(2, 105) = 0.292, p = .75. Change in negative and
positive affect did not account for variation in salivary responding at either step of the model, s < .08, ps >.45.

Aim 3: Ambivalence Model Response Types and Cue-Elicited Craving

Means, standard deviations, and between-group effect sizes comparing cueelicited cravings among individuals classified as
“positive,” “negative,” “ambivalent,” or “indifferent” affective responders are presented in Table 3.

Table 3
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Affective Response Types: Means (SDs) and Between-Group Effect Sizes (d) of Cue-Elicited Change in Craving and Salivary
Responding

Self-reported craving

For changes in self-reported craving associated with adding alcohol to neutral cues (NA-NN), a significant main effect was found for
affective responder classification, F(3, 104) =7.69, p<.001, np2 = .18. Post hoc Scheffé tests revealed that “ambivalent” responders
reported significantly greater cue-elicited increases in craving than individuals classified as “positive” (p = .004) or “indifferent” (p =
.01) and marginally greater craving than those classified as “negative” responders (p = .07). Individuals classified as “positive,”
“negative,” or “indifferent” did not report significantly different cue-elicited changes in craving, ps > .58.

When adding alcohol to trauma cues (TA-TN), there were again significant differences between affective responder classifications,
F(3, 104) =3.08, p =.03, np2 = .08. Post hoc Scheffé tests revealed that “ambivalent” responders reported significantly greater cue-
elicited increases in craving than individuals classified as “indifferent” (p = .03). There were no other statistically significant group
differences, ps > .42.

Salivation

There were no statistically significant differences among the four responder groups when adding alcohol to neutral cues (NA-NN),
F(3, 104) = 1.11, p = .35, np2 = .03, or when adding alcohol to trauma cues (TA-TN), F(3, 104) = 0.38, p = .77, np2 = .01.

Discussion.

Responses to Alcohol and Trauma Cues

The first goal of the present study was to investigate affective responses to alcohol and trauma cues among individuals with PTSD
and AD. First, it was hypothesized that the combined trauma image-alcohol cue (TA trials) would increase negative affect and
craving more than any other cue condition. Consistent with this hypothesis, trauma cues (TA and TN) elicited the strongest negative
affect, with the greatest distress occurring following presentation of trauma and alcohol cues together (TA trials). Together, this
evidence indicates a potential additive effect whereby trauma and alcohol cues trigger stronger negative affect in individuals with
PTSD-AD than either cue alone. This builds on previous work demonstrating a relationship between cue-elicited craving and
increases in guilt, anxiety, and fear in alcohol-dependent individuals (Cooney et al., 1987; Fox et al., 2007). Consistent with the cue-
reactivity literature (see Carter & Tiffany, 1999), trauma and alcohol cues also produced moderate to large increases in self-reported
craving and salivation. Craving was highest when trauma and alcohol cues were presented together, relative to when either type of
cue was presented alongside a neutral counterpart (i.e., TA > TN and NA). This finding is in line with previous work indicating that
negative affective states trigger urges to drink (Cannon et al., 1992; Fox et al., 2007; Rubonis et al., 1994). Taken together, the
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present results provide support for a model whereby negative affect, exposure to drug/alcohol and trauma cues, and craving mutually
encourage one another. This process is consistent with bidirectional conceptualizations of concurrent PTSD-SUD (Brown et al.,
1998).

Second, it was hypothesized that alcohol cues would elicit increases in positive affect. This hypothesis was also supported, given
that the trauma script-alcohol and neutral script-alcohol conditions (TA and NA) were associated with the greatest levels of positive
affect. This effect was most obvious when trials involving alcohol were compared with neutral-neutral cue conditions (i.e., TA and NA
> NN; medium effect sizes), but small effects were also observed between the trauma script-alcohol and trauma script-neutral cues
(i.e., TA>TN). These findings replicate and extend past research demonstrating cue-elicited positive affect among normative social
drinkers (Kambouropoulos & Rock, 2010; Kambouropoulos & Staiger, 2004) within a treatment-seeking PTSD-AD sample. The
finding that alcohol cues increase positive affect even in the context of trauma imagery is novel and underscores the reinforcing
properties of alcohol-seeking behavior. This may be an important mechanism underlying the maintenance of alcohol use among
highly distressed populations.

Trauma cues also elicited more positive affect than neutral script cues (i.e., TN > NN), but this effect disappeared once three
PANAS-PA items overlapping with anxious arousal (“alert,” “attentive,” “active”) were removed. Thus, trauma cues do not appear to
appreciably increase positive affect. Future work examining affective responses to trauma may wish to account for this measurement
effect or supplement with alternative assessment modalities (e.g., facial electromyography responses).

Cue-Elicited Affect and Craving

The second aim of the current study was to examine the relationship between cue-elicited affect and craving. Previous research, as
well as available data, indicates that increases in negative affect are associated with increased craving. However, given the paucity
of research on positive affect in this population, as well as models highlighting the importance of appetitive responses in craving
(e.g., Breiner et al., 1999; Stritzke et al., 2007; Tiffany, 1990), the role of positive affect in craving, above and beyond that of negative
affect, was of particular interest. As hypothesized, when examining the addition of alcohol to neutral cues (i.e., NA-NN responses),
positive affect explained a significant proportion of variance in self-reported craving and salivation responses, over and above that
already accounted for by negative affect. Together, these results underscore the importance of positive and negative affective
responses in understanding cue-elicited alcohol craving. In fact, this is the first evidence to our knowledge that cue-elicited positive
affect explains incremental variance in alcohol cravings among individuals with comorbid PTSD and AD. This work complements
multidimensional models of cravings as well as literature indicating relationships among positive affect, outcome expectancies, and
craving in alcohol users without comorbid PTSD (Johnson & Fromme, 1994; Litt et al., 2000).

When examining alcohol cue-elicited craving in the context of trauma cues (i.e., TA-TN responses), negative affect was positively
correlated with craving, a finding consistently demonstrated in previous work (Coffey et al., 2002; Coffey et al., 2006; Saladin et al.,
2003). However, positive affect did not explain a significant proportion of variance in self-reported craving over and above that
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accounted for by negative affect in the presence of trauma cues. Similarly, neither positive nor negative affective responses were
associated with cue-elicited salivation in this context. The discrepant findings between the NA-NN and TA-TN findings are intriguing
and underscore the importance of examining cravings from a multidimensional perspective. Specifically, the relative importance of
positive or negative affect in SUD may vary depending on contextual factors. When triggered by traumatic memories, distress may
be the strongest determinant of alcohol use among individuals with PTSD and AD. However, in a neutral environment, feeling
distressed or happy may trigger drinking. Treatments for individuals with PTSD-AD may need to address these different pathways to
use.

Ambivalence Model Response Types and Cue-Elicited Craving

Our final study goal was to examine the relationship between cue-elicited affect and cravings as an extension of the ambivalence
model of cravings. Partially consistent with the hypotheses, participants classified as “ambivalent” affective responders (i.e.,
demonstrating increases in positive and negative affect in response to cues) reported significantly greater increases in self-reported
craving than individuals classified as “positive” (increases in positive but not negative affect) or “indifferent” (no increases in either
affect valence) and marginally greater increases in craving than “negative” responders (increases in negative but not positive affect).
There were no group differences in salivary responses.

These results are generally consistent with models of cravings that point to the role of conflicting positive and negative responses in
the subjective experience of craving (Stritzke et al., 2007; Tiffany, 1990). It is possible, however, that positive and negative affect in
response to alcohol and trauma cues do not reflect pure approach and avoidance motivations, given that individuals classified as
“positive” did not evidence relatively stronger cravings. Affective ambivalence may instead relate to craving and subsequent
motivation to drink as a function of the greater affective intensity, more generally, as present in the “ambivalent” class of responders.
Alternatively, as initial euphoric responses to drug cues have been shown to give way to increasing levels of irritability and frustration
over time (O’Brien, Ehrman, & Ternes, 1986; see Stasiewicz & Maisto, 1993, for discussion), craving could also be higher among
“ambivalent” responders as a function of frustration. Although this is one of the first studies to examine affective ambivalence in
substance use cravings, it builds on some preliminary work examining the role of affective ambivalence in desire for food and sex
(e.g., Hormes & Rozin, 2011; Peterson & Janssen, 2007).

Limitations

Several limitations of the current work are worth noting. First, no diagnostic control group was used. As such, although results shed
light on affective responses to drug and alcohol cues, it cannot be concluded that these effects are unique to individuals with PTSD
and AD. Individuals with comorbid SUD and depression, for example, may display similar response patterns. Comparison with
nonclinical and alternative clinical groups would clarify the specificity of results. Second, the sample comprises individuals from a
residential SUD treatment facility. People who are seeking treatment may experience different affective responses to cues and may
arguably be less ambivalent about their use than substance users in the general population. In addition, although participants
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completed the laboratory session less than a week after being admitted into the treatment program, they may already have learned
new coping strategies that influenced their affective responses to cues. Thus, results may not generalize to nontreatment seekers.
Third, although the present study examines positive and negative affect as an extension of the ambivalence model of cravings,
several constructs that are important to these models (e.g., expectations about the effects of use, motivation, cognition, and actual
drinking behavior; Breiner et al., 1999) were not assessed. Future laboratory work examining affective ambivalence would benefit
from the inclusion of explicit self-report and behavioral measures of approach and avoidance motivation, such as the Approach and
Avoidance of Alcohol Questionnaire (McEvoy et al., 2004). Finally, self-reported craving and affective ratings were collected within
the same assessment period of the laboratory study, and therefore, it is unclear whether affect promoted craving, whether the
reverse was true, or whether bidirectional influences existed. Future work using diverse study designs could help determine the
interrelations among these variables.

Conclusions and Future Directions.

Understanding affective responses to alcohol and trauma cues will be an important step toward advancing conceptual models of
concurrent PTSD-AD, particularly as it relates to craving. The present study demonstrates that exposure to alcohol cues among
treatment-seeking individuals with comorbid PTSD and AD increases positive and negative affect in addition to self-reported craving
and salivation. Negative affective responses to alcohol cues correlated significantly with self-reported craving in the context of neutral
and trauma cues. A novel finding was that positive affective responses explained significant incremental variance in self-reported
craving and salivation when cues were accompanied by neutral, but not trauma imagery. Consistent with this, participants classified
as “ambivalent” affective responders reported the greatest cue-elicited increases in cravings, particularly in the context of neutral
imagery cues. Overall, findings highlight the importance of independently assessing positive and negative affective responses to
cues in understanding the complexity of cravings in individuals with comorbid PTSD and AD. Results are consistent with
multidimensional conceptualizations of cravings and encourage greater consideration of the rewarding elements of drinking and the
importance of resolving ambivalence in the treatment of SUDs (Breiner et al., 1999; Miller & Rollnick, 1991). Increasing awareness of
affective responses to cues and developing targeted strategies to cope with cravings in different emotional contexts may be a
valuable area for further research and intervention.
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Abstract

BACKGROUND

Although there is increasing evidence that panic attacks are common in posttraumatic stress disorder (PTSD), little is known if
posttraumatic panic is comparable to panic attacks observed in panic disorder (PD).

OBJECTIVE
This study examined the cognitive responses to panic attacks in participants with PD and PTSD.
METHOD

Participants with PD (n=22) and PTSD (n=18) were assessed on the Anxiety Disorder Interview Schedule for DSM-IV and
subsequently administered the Agoraphobic Cognitions Questionnaire and a measure of fears related to trauma memories.

RESULTS

Although participants did not differ in terms of catastrophic appraisals about somatic sensations, PTSD patrticipants were more likely
to experience fears about trauma memories and being harmed by trauma again during their panic attacks than PD participants.

CONCLUSIONS

These findings suggest that although PTSD participants fear somatic outcomes during panic attacks, their panic attacks are
distinguished by a marked fear of trauma memories.
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There is increasing evidence that panic attacks are common in people with posttraumatic stress disorder (PTSD). An analysis of the
US National Comorbidity Survey found that 35% of people with PTSD had panic attacks in the past year, and this was linked to
greater disability and comorbidity (Cougle, Feldner, Keough, Hawkins & Fitch, 2010). Many trauma survivors report experiencing
panic attacks during the traumatic event; 90% of rape victims (Resnick, Falsetti, Kilpatrick & Foy, 1994) and 53% of motor vehicle
and non-sexual assault survivors (Bryant & Panasetis, 2001) report at least four panic symptoms during the trauma. People with
acute stress disorder (ASD) are more likely to experience panic attacks at the time of the trauma than those without ASD (Bryant &
Panasetis, 2001). Furthermore, people with ASD also report more posttraumatic panic when compared to trauma survivors without
ASD (Nixon & Bryant, 2003). Falsetti and Resnick (1997) found that 69% of treatment-seeking trauma survivors had experienced at
least one panic attack in the 2 weeks prior to presenting for treatment. The importance of panic in the trajectory of PTSD responses
is also highlighted by findings that initial dissociation mediates the relationship between peritraumatic panic and subsequent PTSD
(Bryant et al., 2011), and peritraumatic panic predicts long-term mental health outcomes (Boscarino & Adams, 2009). Despite the
relevance of panic attacks in PTSD, little is known about the nature of posttraumatic panic.

The intersection between PTSD and panic disorder (PD) is highlighted in recent years by fear circuitry models, which posit common
etiologies and mechanisms across fear-based anxiety conditions, including PTSD and PD (Andrews, 2009). It is proposed that fear
circuitry disorders share fear-conditioning processes at their point of origin such that otherwise benign stimuli are paired with an
aversive experience; subsequent exposure to the conditioned stimuli signals threat and results in anxiety (Lanius, Frewen, Vermetten
& Yehuda, 2010; Milad, Rauch, Pitman & Quirk, 2006). In the context of PTSD, this would involve reminders of the threat, whereas in
the context of PD, it would require reminders of physical fears, such as choking, having a heart attack, or dying. This accords with
models that posit that the arousal and panic experienced at the time of a traumatic experience become part of the conditioned
stimuli, and thereafter somatic cues can trigger re-experiencing symptoms (Hinton, Hofmann, Pitman, Pollack & Barlow, 2008).
Consistent with animal and human fear-conditioning research (Rauch & Drevets, 2009), fear circuitry disorders are characterized by
excessive amygdala reactivity and impaired regulation of that response by the medial prefrontal cortex (Shin & Liberzon, 2010).

The major cognitive model of PD postulates that people catastrophically misinterpret somatic sensations to the extent that they fear
that benign sensations are perceived as signals of impending death or severe iliness (Clark, 1986, 1996). For example, sensations
such as mild chest pain and dizziness may be viewed as being indicative of an impending heart attack. Supporting this model is the
evidence that PD patients are more likely to interpret situations containing ambiguous internal stimuli as threatening (Clark et al.,
1988; McNally & Foa, 1987; for a review, see McNally, 1994). Models of posttraumatic panic posit that panic that occurs at the time
of trauma contributes to strong fear conditioning, and the somatic cues associated with the panic become associated with many other
cues related to the traumatic experience (Falsetti, Resnick, Dansky, Lydiard & Kilpatrick, 1995; Jones & Barlow, 1990). These
models propose that subsequent internal (e.g., emotions, physiological arousal, and cognitions) and external (e.g., places, objects,
and smells) triggers elicit subsequent panic attacks, which in turn trigger trauma-related associations. This proposal is supported by
evidence that 84% of a sample of trauma patients experiencing panic attacks reported that trauma reminders cued their panic attacks
(Falsetti & Resnick, 1997).
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Cognitive models are capable of explaining both PTSD and PD. The emphasis on cognitive responses in models of PD converges
with cognitive PTSD models, which also propose that traumatic experiences can lead to catastrophic interpretations about the
experience, the potential of future harm, and how one manages the effects of the traumatic experience (Ehlers & Clark, 2000). This is
supported by evidence that maladaptive appraisals after trauma are predictive of subsequent PTSD (Dunmore, Clark & Ehlers, 1999;
Ehlers, Mayou & Bryant, 1998; Warda & Bryant, 1998). Fear network models posit that mental representations of the feared content
are highly connected and readily activated by cues that are related to the feared event; when activated, these repr