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Aim: To conduct a comprehensive analysis of the conflicting evidence on substance use 

and misuse following mass traumas such as terrorist incidents. 

Methods: We reviewed and synthesized evidence from 31 population-based studies 

using Bayesian meta-analysis and meta-regression.    

Results: The majority of the studied were conducted in the aftermath of the terrorist 

attacks of September 11, 2001.  Controlling for exposure, type of incident and time 

since the event occurred, approximately 7% (95% Credible Interval [CrI] 1.1% to 32.5%) 

of a population can be expected to report increased alcohol consumption in first two 

years following a terrorist event.  There is, though, a nearly 1 in 4 probability that the 

prevalence will be as high as 14%.  The unadjusted prevalence of increased cigarette 

smoking following a terrorist event is also approximately 7% (95% Cr I 2.6% to 16.5%).  

Unadjusted reports of mixed drug use (including narcotics and prescription medications) 

was 16% (95% Cr I 1.3% to 72.5%).   

Conclusions: These results underscore the potentially pervasive behavioral health 

effects of mass terrorism, and suggest that public health interventions may fruitfully 

consider substance use as an area of focus after such events. 
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Introduction 

 

The psychological consequences of terrorist incidents have received considerable 

attention, particularly in the aftermath of the  1995 Oklahoma City bombings, the 

terrorist attacks of September 11, 2001 in the United States, and the more recent 

Madrid March 11, 2004 and London June 7, 2005 bombings. Several reports have 

documented substantial psychopathology after these attacks in each of their respective 

cities. (1-4). A recent meta-analysis of psychopathology in the aftermath of terrorism 

found that the prevalence of post-traumatic stress disorder (PTSD) in directly affected 

populations in the year following a terrorist incident ranges between 12% and 16%. (5)  

In contrast to the evidence on psychopathology, the nascent literature on substance use 

and misuse following mass trauma such as terrorist attacks is characterized by 

conflicting results. (6, 7)   

 

Most of the available recent evidence comes from studies conducted in the aftermath of 

the September 11, 2001 terrorist attacks in New York City. There were early indications 

of an increase in drug seeking behavior among Manhattan residents following the 

terrorist attacks of September 11, 2001. Studies suggested an increase in use of certain 

substances, particularly cigarettes, alcohol, and marijuana (7, 8) in the general 

population and there were reports of increased alcohol and tobacco use among drug 

users.(6)  Some researchers found evidence of persistently elevated prevalence of 
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psychological distress many months after and at long distances from the events of 

September 11, 2001,(9) and concluded that such stress  may have “contributed to 

symptom severity and the utilization of urgent health care services… in the NYC 

metropolitan area,”(10) as well as to non-adherence to medication regimens.(11)  More 

recently, there have been reports of increased  cigarette use in the general population in 

the months following the terrorist attacks of September 11, 2001,(12)  a finding that was 

echoed in a study of a cohort of military personnel also concerned with the same 

event.(13)     

 

However, early research conducted after the Oklahoma City bombings of 1995, 

investigators concluded: “The majority of pre-disaster alcohol and drug use disorders 

were reported as inactive after the disaster” and that “Only those persons with PTSD 

that was complicated by comorbidity were using medication or alcohol as a coping 

mechanism, ”(3)  The distinction between alcohol and substance use following the 

Oklahoma City bombing and that following the September 11th, attacks may not be so 

clear cut, though.  Follow up studies have provided evidence of increased alcohol use 

among Oklahoma City fire fighters(14) and in the general population (15) (North et al. 

(2005)).  Similarly, there were reports of increased alcohol consumption among 

Oklahoma City Red Cross workers (16) and body handlers (17). 
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Further compounding uncertainty around the topic, while there is evidence to suggest 

that residential proximity to a disaster influences subsequent behavioral health 

pathology including substance use,(18)  this relation has not been well-characterized 

and has sometimes been the subject of dispute. (19-21) 

 

To our knowledge, no comprehensive review and analysis of the evidence about the 

risk for substance use and misuse following terrorist incidents has been conducted.  We 

undertook such a review using the tools of Bayesian meta-regression to synthesize 

quantitative studies of the effects of terrorism on substance use and misuse. 

 

Methods 

 

In this paper, we try to address these questions:  1) What is the prevalence of addictive 

behavior seen after terrorist incidents?  2) What is the probability that a population will 

experience an increase in addictive behavior following a terrorist incidence? And, 3) Do 

these behaviors vary by person (survivors, treatment groups, general population, 

employment groups) and outcome (alcohol use and misuse, drug use, cigarette 

smoking) studied?   

 



6	  

	  

Meta-analysis provides methods for synthesizing the available evidence to answer 

these questions by allowing us to determine how widely study results vary, calculate an 

overall mean effect size, and determine the relationship of other, potentially explanatory 

variables, such as type of sample and outcome studied to this effect size.   

 

As in traditional meta-analyses, we chose a similar effect variable for all the studies and 

weighted this variable by the inverse of its variance, so that studies with larger sample 

sizes received relatively greater weights. Our two main effects sizes were the 

prevalence of reported addictive behaviors such as alcohol use and misuse or cigarette 

smoking, in an affected population and the odds ratio for association between an 

addictive behavior and a potential explanatory variable, such as the time since a 

terrorist incident occurred.  We adopted a random effects model, which assumes that in 

addition to subject-level variation there is additional random variation among studies. 

 

We expanded on traditional meta-analytic techniques, by applying Bayesian concepts.  

In a Bayesian approach, our two main sources of information about the synthesized 

effect size (θ) are our prior beliefs or the prior distribution of the parameter (Pr[θ]) and 

the likelihood of observing the data given that prior belief or distribution (Pr[y|θ]).  The 

result of combining the prior distribution and the likelihood is called the posterior 

distribution and follows Bayes’ Theorem: 
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Pr[θ|y] α Pr[y|θ] * Pr[θ], 

	  

Our prior distribution is essentially what we believe the synthesized effect size θ would 

be and how it would vary if we had no data upon which to base our judgments. The 

likelihood informs about θ via the data itself.  When we have a lot of data, the likelihood 

predominates, and our results will essentially be the maximum likelihood or traditional 

estimate.  When we have less data, the prior has greater influence.(22, 23)   

 

In general, combining studies through meta-analysis increases the power to find 

significant results and imposes a useful discipline on data synthesis by making the 

process of combining studies more organized and systematic than in traditional reviews.  

A Bayesian approach additionally allows us to make explicit what we often do implicitly, 

i.e. evaluate evidence given our expectations, and permits us to make predictions by 

calculating probabilities directly from the posterior distribution. 

 

Among the weaknesses of a meta-analytic approach, are that it requires some statistical 

expertise to properly conduct and interpret, that it is limited to close-ended quantitative 

formats, that missing on unpublished studies may differ systematically from what is 

found in the literature, and that event the studies included in the synthesis may differ 

appreciably in type and conduct.(24) 
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We searched published and unpublished post-1980 studies of quantitative population-

level results of substance use and misuse following terrorist incidents. We excluded 

secondary analyses such as meta-analyses, qualitative results such as focus groups, 

editorials, review articles, commentaries, and case reports. We limited our search to 

studies closely defined by time and place and excluded studies of torture, political 

repression, the effects of expatriation on political refugees, incidents of non-politically 

motivated violence such as criminal shootings, and studies of potential threats, such as 

bioterrorist attacks, rather than actual incidents.   

 

We defined substance use and misuse to include alcohol, cigarette, narcotics, and 

prescription drugs, and terrorism as “The intentional use of violence--real or threatened-

-against one or more non-combatants and/or those services essential for or protective 

of their health, resulting in adverse health effects in those immediately affected and their 

community, ranging from a loss of well-being or security to injury, illness, or death.”(25)  

 

Studies were eligible for analysis if they presented results in terms of proportions or 

prevalence, odds ratios of dichotomous variables, means with standard deviations, p-

values, t-tests, F-statistics, and chi squares, or with data that could be translated into 

one of those terms.  Where possible, analyses were based on extraction of raw data 

from tables and charts.  
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We electronically searched:  PubMed, Medline, Cumulative Index of Nursing and Allied 

Health Literature (CINAHL), Allied and Complementary Medicine (AMED), PsychINFO, 

Health and Psychosocial Instruments, ProQuest Digital Dissertation Database, Papers 

First (a compendium of conference proceedings from the British Library), Cochrane 

Reviews,  ACP Journal Club,  Database of Abstracts of Reviews of Effectiveness 

(DARE), the Cochrane Controlled Trials Register (CCTR), Sociologic Abstracts and 

Web of Science by sequentially entering the terms:  “terrori* OR disaster”, “behavior*” , 

“subst* OR alcohol OR drug”.   

 

Articles were entered into Endnote 9.0.(26) We then searched for and excluded titles 

and text with references to natural and man-made disasters such as hurricanes, floods, 

storms, fires, and chemical or toxicological spills.  Primarily bioterrorism-threat related 

articles were identified and excluded by searching for and visually inspecting references 

to “smallpox, anthrax, plague, and radiologic”. References to night terrors and sleep 

disturbances were excluded by visually inspecting titles. To identify quantitative 

epidemiologic studies, titles and abstract text were electronically searched for the terms: 

“study, investigation, incidence, prevalence, proportion, effect, random*, population, 

research, cross-sectional, ecologic, and epidem*”. The references of remaining articles 

were visually inspected to identify additional articles. 
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Full-text versions of articles were reviewed by the primary author.  Articles presenting 

additional or repeated analyses of previously published data were excluded to maintain 

the independence of studies entered into the analysis.  Remaining studies were coded 

for the following variables: terrorist event (e.g. Oklahoma City Bombing, attacks of 

September 11, 2001, etc…), whether substance use was a primary or secondary 

endpoint in the study, sample size, number and type of substance-use related 

outcomes, prevalence numbers, types and measures of association, sample type 

(treatment group, survivors, responders/employment, general population), age group 

(adult, pediatric, geriatric), and the number of months from the occurrence of the 

terrorist incident to the conduct of the study.   

 

We entered data into Microsoft Excel and read into SAS 9.2 (27) for descriptive 

analyses.  We then entered data into Comprehensive Meta Analysis version 2.(28)  to 

calculate effect sizes and variances for each study finding.  The heterogeneity of the 

mean effect size for an outcome across studies was tested with a Q statistic. If Q is 

larger than the critical value of Chi square statistic with k-1 degrees of freedom, where k 

is the number of effect sizes, we rejected a null hypothesis of homogeneity across effect 

sizes.  We then entered the effect sizes for each finding into WinBUGS (29) and 

calculated overall effects with a Bayesian random effects model. (30) 
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For studies reporting the results of population surveys of substance use or misuse, we 

based our Bayesian analyses on a binomial model.  We calculated the natural log of the 

proportion of individuals who reported an increase in substance use or misuse, and set 

this equal to a mean effect size, µ, which was allowed to vary randomly as a normal 

distribution across studies.  This normal distribution was given a mean of ɗ and variance 

τ2 .  We placed a ‘vague’ or ‘non-informative’ prior expectation on this normal 

distribution of a zero mean and wide variance (Uniform(0,10)).    

 

Where sufficient numbers of studies were available, we created meta-regression 

models.  With these models, we looked at how effect sizes varied by such study-level 

variables as time from which the incident occurred to the study was conducted, type of 

population under study, and average age of the populations.  We made inferences on 

such study-level variables by examining their beta coefficients in the regression model.  

In our Bayesian approach, we placed prior expectations on these beta coefficients, 

similar to the ‘vague’ or ‘non-informative’ Uniform (0,10) prior distribution we placed on 

the overall effect size.  We compared m on changes in study-to-study variance (τ2) and 

on changes in Deviance Information Criterion (DIC), a tool in WinBUGS analogous to 

Akaike Information Criterion (AIC).  

 

We tested our assumption of a Uniform (0,10) prior distribution, by conducting sensitivity 

analyses substituting normal and gamma prior distributions for the τ2 term and 
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substituting more informative prior distributions for the ɗ term, monitoring outcomes for 

changes from our baseline models.   

 

We entered our models into WinBUGS and ran two 20,000 Markov Chain Monte Carlo 

iterations each starting with different and dispersed initial values for the model.  We 

based our results on the final 10,000 iterations, and assessed whether the chain of 

values had converged to a stable posterior distribution by monitoring and assessing a 

graph of the chain as well as by calculating the Brooks Gellman and Rubin statistic, a 

tool within the WinBUGS program for this purpose. 

 

The results are median values of the posterior distributions and their 95% credible 

intervals (Cr I).  Where appropriate, we exponentiated the logits which were used in the 

meta-analyses to present results in their original scale.   Plots and graphs were created 

within the R statistical computing package.(31)  The study protocol was approved by the 

Columbia University Institutional Review Board and complies with the Public Health 

Code of Ethics. 
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Results 

 

Thirty-nine studies were identified through electronic searches and review of abstracts.  

An additional 6 articles were identified from the references of these articles for a total of 

44 studies.  Of these, 10 studies were excluded because they were based on the same 

sample as a previous study, 2 articles were excluded because they did not present 

substance use or misuse results and 1 study was excluded because there were no 

numeric results.  Thirty-one articles were eligible for entry into the analysis.(3, 6, 8, 14, 

16, 17, 20, 32-55)     

 

Of the 31 studies, 24 (77%) were conducted after the terrorist attacks of September 11, 

2001 in New York City and Washington DC.  Four studies (13%) were conducted 

following the Oklahoma City Bombing of 1995 and 3 studies (10%) were conducted in 

the setting of the Intifada uprisings in Israel starting in 2001.  The majority of studies 

(58%) were explicitly designed to look at substance use and misuse.  Thirteen studies 

(42%) included substance use endpoints as part of a larger study primarily examining 

psychiatric or mental health outcomes.  Twenty-one studies (68%) examined alcohol 

use and misuse as an endpoint.  Three studies (10%) examined cigarette smoking as 

an exclusive primary endpoint.  Six studies (19%) looked at multiple or mixed substance 

outcomes.  Only one study looked explicitly and exclusively at narcotic use. 



14	  

	  

 

The majority (45%) of studies were based on general population samples, followed by 

outpatient clinical groups (23%) and employment samples (16%).  Only 3 studies (10%) 

examined data from survivors. Seventeen studies (55%) were conducted within 6 

months of a terrorist event.  Five studies (16%) were conducted longer than 1 year after 

a terrorist incident. Because of the way in which data were presented, not all studies 

contributed data to all analyses. A list of the studies included in the analysis and the 

areas of analysis to which they contributed are presented in table 1.1 

 

Alcohol Consumption  

Seventeen studies presented results on the prevalence of individuals reporting 

increased use of alcohol following terrorist attacks.  No study reported a decrease in 

alcohol consumption. The unadjusted point estimate for the underlying prevalence of 

increased alcohol consumption following terrorist incidents was 9.3% with a 95% Cr I of 

5.4% to 15.4%. (Synthesized Unadjusted Estimate, Figure 1) Based on this estimate, a 

credible interval for a probability distribution predicting the proportion of a population 

with increased alcohol use after a terrorist attack would range from 0.8% to 52.9% 

around a mean of 9.3%. (Predictive Unadjusted Estimate, Figure 1) 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 A table containing full bibliographic information and inclusion/exclusion determination for 44 
studies that met initial inclusion criteria is available as an appendix.  
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We entered study-level covariates for number of months from the date of the incidence 

until the study was conducted, population type (survivor, responder, 

treatment/rehabilitation, general population), and event (Oklahoma City Bombing, World 

Trade Center and Intifada) into a meta-regression model.  Compared to the unadjusted 

model, none of the models with single covariates explained a greater proportion of the 

study-to-study variance (τ2), which remained 1.25 on the log odds scale, nor was there 

a meaningful change in the DIC across models.  Each, though, resulted in meaningful 

changes in the point estimate for proportion of the population reporting increased 

alcohol use, indicating confounding.  Controlling for number of months since the incident 

raised the estimate to 11.4% (95% Cr I 4.7%-30%).  Controlling for population type 

lowered the point estimate to 6.8% (95% Cr I 2.6%-19.4%). Controlling for the event 

resulted in a similarly lowered estimate of 6.7% (95% Cr I 2.0%-18.9%). 

 

We included the three covariates in a single model.  The point estimate for the meta-

regression synthesis was 7.3% (95% Cr I 1.1%, 32.5%). (Synthesized Meta-Regression 

Estimate, Figure 1) The beta coefficient for the effect of time in months from the 

occurrence of the event until the study was conducted was -0.04 (95% Cr I -0.1, 0.03) 

suggesting a small and statistically non-significant decline in prevalence over time.  The 

beta coefficient for the effect of the event was 0.13 (95% Cr I -0.5, 0.8).  The effect of 

the type of population studied (arrayed as exposure increasing ordinally from general 

population to responders and employees to survivors) was similarly positive, with a 

point estimate for the beta coefficient of 0.25 (95% Cr I -0.9, 1.2). 
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Figure 2 presents a probability plot based on this predictive distribution for increased 

alcohol use in a population following a terrorist incident.  There is, for example, a 60% 

probability that at least 6% of an exposed  population will report increased alcohol use.  

There is a 20% probability that at least 14% of an exposed population will report 

increased alcohol use.  The wide credible bounds indicate there is a great uncertainty 

underlying these estimates.  As an example of this uncertainty, based on this predictive 

distribution, a future study of 1000 people would return a point estimate of 7.1% with a 

95% credible interval of 0.2% to 66%. 

 

Nine studies contained information sufficient to calculate log odds ratios for the 

association of the post-terrorist period with increased alcohol consumption.  The point 

estimate for the synthesis of this data was OR=1.1 with a 95% credible interval of 0.8 to 

1.6.  The plot for the data (Figure 3) demonstrates considerable variability of estimates, 

which is reflected in the predictive distribution.  Based on the posterior distribution, the 

overall probability of an odds ratio greater than one was 66%, with a standard deviation 

for this estimate of 48%. 

 

Smoking and Mixed Drug Use 
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Six studies presented data sufficient to investigate the prevalence of individuals 

reporting increased cigarette smoking following terrorist attacks.  The unadjusted point 

estimate for the underlying prevalence of increased cigarette smoking following terrorist 

incidents was 6.8% with a 95% credible interval of 2.6% to 16.5%.(Figure 4).   The 

probability that more than 15% of a post-terrorism population will report increased 

cigarette smoking was 3.2%. There were no reports of decreased smoking. 

 

Four studies presented results on the prevalence of individuals reporting increased use 

of narcotics, prescription medications and/or ‘other drugs’ following terrorist attacks.  

The unadjusted point estimate for the underlying prevalence of such increased ‘mixed’ 

drug use following terrorist incidents was 16.3% with a 95% credible interval of 1.3% to 

72.5%.  The probability of more than 15% of an exposed population reporting such 

mixed drug use in a post-terrorism environment was 55%. 
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Discussion 

 

This analysis suggests that the proportion of a population reporting alcohol misuse after 

exposure to terrorist events is likely substantially higher than the US National Institute 

on Alcohol Abuse and Alcoholism estimate that, under normal circumstances the 12-

month prevalence of alcohol abuse is 4.6% and of alcohol dependence is 3.8%.(56). 

 

There is ample reason to suggest that substance use in the population after mass 

trauma may indeed be different than it was before the mass traumatic incident.  First, 

persons who experience major trauma may use substances to relax and cope with 

stress and negative affect. This has been documented in the context of laboratory 

studies of smokers (57).  Second, persons with anxiety disorders, that are clearly 

associated with traumatic event experience, may suffer exacerbated withdrawal 

symptoms, particularly irritability or nervousness (58).  Third, persons with anxiety 

disorders may well use drugs in an attempt to self-medicate symptoms (59). Fourth, 

once psychopathology has developed, substance use could exacerbate symptoms, 

interfering with the resolution of the traumatic experience and prolonging symptoms 

following the disaster.  

 



19	  

	  

That there have been reports of measureable physiological changes in response to 

exposure to terrorism in the absence of measurable changes in psychometric 

instruments, (60)  points out the importance of understanding the underlying 

pathophysiology of behavioral responses like substance use and misuse.  Epigenetics 

will play an increasingly important role in this endeavor. (61, 62)  Understanding the 

population health effects of stressors like fear of terrorism, can help inform such basic 

research. 

 

It is clear from our results that there is great variability in the estimates of substance use 

prevalence after terrorism.  Variability is due, at least in part, to the time elapsed from 

the event. Controlling for the time elapsed from the incident until the study was 

conducted changed the point estimate for prevalence of increased drinking. Similarly, 

the population sampled and the type of event can be expected to affect the prevalence, 

because of the differences in exposure intensity and duration.    For example, younger 

Red Cross workers who experienced intrusive thoughts were more likely to report 

increased alcohol use in response to the terrorist attacks of September 11, 2001.(63)  

 

Two studies published after this meta-analysis was completed may shed additional light 

on the findings.  In the first, based on a telephone survey of a prospectively followed 

national cohort reported little change in smoking or drinking following the terrorist 

attacks of September 11, 2001.  Interestingly, the emotional reactions of those who did 
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report increased smoking differed from those who reported increased drinking. (64) In a 

second recent study, also based on a prospectively followed cohort, this time from the 

Midwest, fear of terrorism predicted subsequent ‘distress and drinking outcomes’. (65) 

 

The body of literature relating combat experience to increased substance use and 

misuse may also be informative. (66-68) Current reports echo those of past conflicts, 

with combat exposure associated with 50% to 60% increased risk of the onset of heavy 

drinking and binge drinking.(69)  It is not yet clear if this behavior is being driven by fear, 

anger or depression, or perhaps even by a sense of invincibility after having survived 

intense periods of danger . (70) One can hypothesize similar reactions on the part of 

survivors, rescuers and local populations  confronted with terrorism. 

 

This study was subject to a number of potential limitations.  Only a small number of data 

points went into the meta-regression, although the results are consistent with the 

observation, common in research about exposure to traumatic events, that severity of 

exposure is probably the single most important determinant of the adverse behavioral 

consequences of terrorist attacks. Similarly, while statistical assessments of covariates 

were limited by the small number of data points, the appreciable change in the estimate 

of increased alcohol use when adjusted for covariates clearly indicated confounding. 
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Our study was also subject to publication bias.  The predominance of studies 

addressing the terrorist attacks of September 11, 2001, reflects the published research 

literature, but does not reflect world-wide exposure to terrorism.(5)   

 

In general, meta-analyses should be interpreted cautiously.  Summary statistics, while 

useful in many respects, must not be allowed to obscure theory.  Studies may be so 

heterogeneous as to challenge the basis of combining them, and there may be 

undetected systematic variation among studies.  We tried to address this by explicitly 

addressing the random effects component of our model through meta-regression.   

 

Our use of a Bayesian approach allowed us to explicitly outline and state our prior 

assumptions about how studies would likely vary.  It had the added benefit of allowing 

us to directly calculate probabilities from the posterior distribution. In this way, we were 

able to state how likely alcohol consumption will reach certain levels of prevalence.  

 

These summary findings suggest that public health interventions after terrorist incidence 

should recognize the potential for substance use and misuse in communities following 

such events.   By pooling the available evidence, our results may help guide potential 

population-level interventions to facilitate and speed the process of recovery by helping 

to estimate the proportion and types of individuals at risk of substance use and misuse 

following mass trauma. Interventions may also benefit from recognition that 
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interventions may be most apt soon after the event, and that some individuals such as 

survivors, rescuers and those with a history or substance use and misuse may be at 

increased risk and will require additional surveillance, assessments and perhaps 

individual interventions. 
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TABLES AND FIGURES 

Table 1:  Twenty-seven studies entered into meta-analysis of post-terrorism substance use and 
misuse and areas of analysis to which they contributed. 

Study Contribution to Analysis 
North(1999) Association of Alcohol Use With 

Terrorism 
Pfefferbaum(2001) Increased Alcohol Use 
MMWR(2002) Increased Alcohol Use / Increased 

Smoking 
Factor(2002) Association of Alcohol Use With 

Terrorism 
North(2002) Increased Alcohol Use 
Tucker(2002) Increased Alcohol Use 
Vlahov(2002) Increased Alcohol Use / Increased 

Smoking 
Gibson(2003) Increased Alcohol Use / Increased 

Smoking 
Grieger(2003) Increased Alcohol Use 
Rosenheck(2003) Association of Alcohol Use With 

Terrorism 
Rosenheck(2003b) Association of Alcohol Use With 

Terrorism 
Zywiak(2003) Increased Alcohol Use / Association of 

Alcohol Use with Terrorism 
Gould(2004) Association of Alcohol Use With 

Terrorism 
Jordan(2004) Increased Alcohol Use 
Stein(2004) Mixed Drug Use 
Vlahov(2004) Increased Alcohol Use / Increased 

Smoking 
Bleich(2005) Mixed Drug Use 
Chiasson(2005) Increased Alcohol Use / Association of 

Alcohol Use with Terrorism / Mixed 
Drug Use 

Forman(2005) Association of Alcohol Use With 
Terrorism 

Knudson(2005) Association of Alcohol Use With 
Terrorism 

Simons(2005) Increased Alcohol Use 
Adams(2006a) Increased Alcohol Use 
Dewart(2006) Mixed Drug Use 
Ford(2006) Increased Alcohol Use / Increased 

Smoking 
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Schiff(2006) Increased Alcohol Use 
Wu(2006) Increased Alcohol Use / Increased 

Smoking 
Hasin(2007) Increased Alcohol Use 
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Figure 1:  Forest plot of (1) percent prevalence and 95% credible intervals from studies 
measuring proportion of population reporting increased alcohol consumption following terrorist 
incidents, and (2) comparison of synthesized and predictive estimates from meta-analysis and 
meta-regression.  Solid line represents unadjusted synthesis of 17 studies.  Dashed line 
represents meta-regression model controlling for study-level variables. 2  
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Predictiv e 9.25 (0.89, 52.88)

 7.33 ( 1.06, 32.45)

Sy nthesized 9.27 (5.43, 15.41)

  

Ford'06 295/4640 6.36 (5.68, 7.08) 

Hasin'07 86/791 10.81 (8.79, 13.09) 

Wu'06 298/2731 10.9 (9.78, 12.1) 

Schif f '06 135/1150 11.7 (9.94, 13.65) 

Adams'06 183/1681 10.86 (9.42, 12.4) 

Simons'05 39/779 5.05 (3.66, 6.71) 

Chiasson'05 183/2762 6.63 (5.73, 7.59) 

Vlahov '04 274/1570 17.39 (15.55, 19.33) 

Jordan'04 40/4739 0.88 (0.64, 1.17) 

Zy wiak'03 5/12 30.68 (12.12, 57.14) 

Grieger'03 10/77 12.28 (6.51, 20.34) 

Gibson'03 18/140 12.48 (7.76, 18.48) 

Vlahov '02 223/988 22.46 (19.91, 25.12) 

Tucker'02 5/51 9.37 (3.78, 18.51) 

North'02 3/181 2.21 (0.76, 4.84) 

MMWR'02 47/1168 4.06 (3.04, 5.3) 

Pf ef f erbaum'01 17/43 35.95 (23.02, 50.64)

   

 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2Meta-regression controlling for study-level estimates of time elapsed in months since incident, type of sample 
(treatment group, survivors, employment and first responders, general population), and incident (Oklahoma City 
bombing, terrorist attacks of September 11, 2001, Palestinian Intifada in Israel). 
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Figure 2:  Probability distribution for the proportion of a population reporting increased alcohol 
use following a terrorist incident (center line) with upper and lower credible intervals, based on 
synthesis of 17 studies. 
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Figure 3:  Plot comparing odds ratios and 95% credible intervals (on log scale) for the meta-
analysis of nine studies measuring the association of the post-terrorism time period with 
increased alcohol consumption along with the synthesized point estimate. 
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Figure 4:  Plot comparing percent prevalence and 95% credible intervals from meta-analysis of 

six studies measuring proportion of population reporting increased cigarette smoking following 

terrorist incidents along with the synthesized point estimate. 
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