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ORIGINAL ARTICLES

Television Watching and the Risk of Incident Probable
Posttraumatic Stress Disorder

A Prospective Evaluation

Kyle T. Bernstein, ScM, PhD,* Jennifer Ahern, MPH,†‡ Melissa Tracy,†§
Joseph A. Boscarino, PhD, MPH,� David Vlahov, PhD,† and Sandro Galea, MD, DrPH†§

Abstract: The relation between viewing television coverage of a
mass disaster and the development of posttraumatic stress disorder
(PTSD) is poorly understood. A cohort of New Yorkers without
baseline probable PTSD (N � 1787) was assessed 1 year following
the September 11, 2001, attacks. The primary outcome was new-
onset probable PTSD assessed through a validated scale, and the
primary exposure was number of hours of September 11 anniversary
news coverage viewed. A total of 99 (5.6%) of participants had
developed probable PTSD at the 1-year follow-up. Watching 12 or
more hours of September 11 attack anniversary news coverage was
associated with a 3.4-fold increased risk of new-onset probable
PTSD (p � 0.004). Exposure to television coverage of the Septem-
ber 11 anniversary was associated with new-onset probable PTSD
among a cohort of New Yorkers with no probable PTSD at baseline.

Key Words: Disaster, PTSD, television, media.

(J Nerv Ment Dis 2007;195: 41–47)

While several studies have focused on the link between
violence on television and aggressive behaviors among

children and adolescents (Browne and Hamilton-Giachritsis,
2005; Eron and Huesmann, 1980; Eron et al., 1972, 1974;
Huesmann et al., 1983, 2003; Moise and Huesmann, 1996),
the relation between the viewing of traumatic events and
other psychopathology has received little attention. In partic-
ular, the relation between watching traumatic images of
real-life events on television and the development of psycho-
pathology has been researched in the postdisaster context but
is not well understood (Ahern et al., 2002, 2004; Pfefferbaum

et al., 2001, 2002b). Understanding the impact of televised
coverage of disasters, both natural and human-made, may be
critical in the development of prevention programs and coun-
seling messages following a mass tragedy.

This issue has been of particular interest in the context
of general population exposure to mass traumatic events.
Following the bombing of the Alfred P. Murrah Federal
Building in Oklahoma City in 1995, several reports showed
that exposure to televised images of the events was associated
with posttraumatic stress among children (Pfefferbaum et al.,
1999, 2000, 2001, 2002a, 2003). In particular, children per-
sonally unaffected by the Oklahoma City bombing were
shown to be negatively affected by televised images of the
tragedy (Pfefferbaum et al., 2003).

In a representative sample of Manhattan residents sur-
veyed shortly after the September 11, 2001, terrorist attacks,
repeated viewing of television footage of “people falling or
jumping from the towers of the World Trade Center” was
associated with posttraumatic stress disorder (PTSD; Ahern et
al., 2002). Furthermore, among those directly affected by the
September 11, 2001, attacks, repeated viewing of these images
was associated with PTSD, while no association existed for
those not personally affected (Ahern et al., 2002). In another
analysis, those individuals who watched the most television
coverage of the September 11 attacks were 66% more likely to
have probable PTSD (Ahern et al., 2004) than those who
watched minimal television. National samples have also found
an association between television viewing of September
11-related coverage and the likelihood of PTSD (Schlenger
et al., 2002; Schuster et al., 2001; Silver et al., 2002).

However, all published studies that have assessed the
relation between television viewing and psychopathology
thus far have had a cross-sectional study design. In this paper,
we used a longitudinal cohort study of persons in the general
population followed during the first year after the September
11, 2001, terrorist attacks in New York City (NYC) to assess
the relation between exposure to television coverage of the
anniversary of the September 11, 2001, terrorist attacks and
the risk of incident probable PTSD in this population.

METHODS
A random-digit-dial longitudinal telephone survey was

conducted, with the baseline interview approximately 6
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months after September 11 (March 25 to June 25, 2002) and
the follow-up interview approximately 12 months after Sep-
tember 11 (September 25, 2002 to January 31, 2003). Details
of the survey have been described elsewhere (Galea et al.,
2003). In short, the sampling frame for the telephone survey
consisted of all individuals aged 18 and older who resided in
the NYC metropolitan area, which includes NYC as well as
Nassau, Westchester, Suffolk, and Rockland counties in New
York State; Hudson, Essex, Bergen, Passaic, Union, Mid-
dlesex, Monmouth, Morris, and Somerset counties in New
Jersey; and Lower Fairfield county in Connecticut. Interviews
were conducted in English, Spanish, Mandarin, and Can-
tonese using translated and back-translated questionnaires
and a computer-assisted telephone interview system. Within
eligible households, one interviewee was randomly selected
by choosing the adult within the household who had most
recently celebrated a birthday. Each household was contacted
up to 10 times. The response rate among those eligible for the
study, which takes into account those contacted but removed
for ineligibility, was 56%. Six months after the baseline
interview, follow-up interviews were conducted; 71% of the
baseline respondents completed the follow-up interview. All
participants provided oral consent at the time of interview.
This study was approved by the Institutional Review Board of
the New York Academy of Medicine.

Participants were asked for demographic information
including age, race/ethnicity, sex, education, income, and
marital status. We also assessed lifetime traumatic event
experience and stressors before September 11. Social support
was measured using three questions from the Medical Out-
comes Study social support scale (Sherbourne and Stewart,
1991). Additionally, respondents were asked about their per-
sonal experiences with respect to the attacks (seeing the
attacks in person, having loved ones injured or killed in the
attacks, loss of personal possessions or employment as a
result of the attacks, and so forth). Exposure to television was
assessed at follow-up by asking respondents the amount of
September 11-related television they had watched during the
1-year anniversary of the attacks and the total amount of
television watched in the week prior to the interview. Expo-
sure to anniversary television viewing related to the Septem-
ber 11 attacks was categorized as low, medium, and high by
splitting the distribution of hours watched into thirds.

Probable cases of PTSD at both the baseline and fol-
low-up survey were identified using a modified version of the
National Women’s Study (NWS) PTSD module (Kilpatrick
et al., 1998) based on the DSM-III-R (American Psychiatric
Association, 1987). This scale was designed to be imple-
mented in telephone surveys by nonclinicians. The NWS
PTSD module is a measure of PTSD that assesses the pres-
ence of criterion B, C, and D symptoms and determines
content for content-specific symptoms (e.g., content of
dreams or nightmares) if symptom presence is endorsed. We
assessed probable PTSD that was related to the September 11
attacks based on the presence of necessary PTSD criterion B,
C, and D symptoms since September 11. Participants were
then required to report at least one re-experiencing symptom
specific to the attack, at least three avoidance symptoms

(content specific where relevant or since September 11), and
two arousal symptoms (since September 11) for a diagnosis
of probable PTSD related to the September 11 attacks since
September 11. The Cronbach � for symptoms in the NWS
PTSD scale was 0.9 (Boscarino et al., 2002). In a field trial of
the PTSD scale against the Structured Clinical Interview for
DSM-III-R, the sensitivity of the nonclinician-administered
scale was 99% and the specificity was 79% (Kilpatrick et al.,
1998). Additionally, our PTSD scale has been implemented
in several large-scale telephone surveys (Acierno et al., 2000;
Boscarino et al., 2004; Galea et al., 2003; Resnick et al.,
1993). When the NWS PTSD scale was validated using the
PTSD Check List (Blanchard et al., 1996) as a gold standard,
the sensitivity and specificity of our scale were 75% and 95%,
respectively (Galea and Vlahov, 2004). PTSD defined
through our scale has been shown to be associated with a
lower Rosenberg self-esteem score (Blascovich and Tomaka,
1991), a lower mental health score on the Self-Report Scale
(Ware and Kosinski, 2002), and lower reported work quality
among those employed (Boscarino et al., 2004). Probable
PTSD since the September 11 attacks was measured at
baseline, and probable PTSD since baseline was measured at
follow-up.

To assess incident probable PTSD in the follow-up
survey, this analysis was restricted to individuals without a
diagnosis of probable PTSD at the baseline interview. Al-
though included respondents could have reported some PTSD
symptoms at baseline, they were excluded from this analysis
if their reported symptoms met the criteria for a probable
PTSD diagnosis. Recognizing that those persons who did not
report any posttraumatic stress symptoms at baseline might
be different than those who did report some posttraumatic
stress symptoms (even if they did not meet criteria for
PTSD), we conducted all analyses stratified into two
groups—those who reported some baseline symptoms and
those who did not. Bivariate associations between character-
istics of the respondents and probable PTSD at follow-up
were assessed using �2 statistics. Furthermore, bivariate anal-
yses were stratified by the presence of probable PTSD symp-
toms at baseline. Characteristics associated with probable
PTSD in the bivariate analysis were considered for inclusion
in multivariate logistic regression modeling. All analyses
were conducted using SUDAAN (Research Triangle Insti-
tute, Research Triangle Park, NC) to correct for the number
of telephone lines in a household, the number of adults in a
household, oversampling in the baseline survey, and nonre-
sponse bias in the follow-up survey.

RESULTS
A total of 1787 participants were included in this

analysis. The age, gender, and racial/ethnic distributions of
the sample were comparable both to the 2000 US Census data
for the New York metropolitan area and to the baseline
sample. In addition, demographic characteristics of those who
were included in the follow-up did not differ from the
characteristics of those lost to attrition; similarly, there were
no differences in the prevalence of psychopathology among
those who were and were not successfully followed up. Over
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half of the respondents were under the age of 45, and 53%
were female. The majority of the sample was white, Asian, or
other (64%), with 17% African-American and 20% Hispanic.
Nearly all in the sample were high school graduates. Al-
though 42% watched more than 12 hours of television in the
week prior to the interview, only 17% watched more than 12
hours of September 11-related anniversary television. Over
half of the respondents (56%) watched less than 4 hours of
September 11-related television.

Overall, 99 (5.6%) respondents reported symptoms at
follow-up consistent with new-onset probable PTSD. Of
these, 19 (19%) reported no PTSD-related symptoms at the
baseline survey. Eighty (81%) of those with a new-onset
probable PTSD had reported at least one symptom consistent
with probable PTSD at the time of the baseline survey. In
bivariate analysis, watching more hours of September 11-
related anniversary television was associated with new-onset
probable PTSD (p � 0.001), while total hours of television
watched in the week prior to the interview was not (p �
0.18). New-onset probable PTSD was also significantly as-
sociated with being female, being African-American or His-
panic, having an annual income of less than $30,000, and not
having graduated from high school. Lower levels of per-
ceived social support were also associated with new-onset
probable PTSD, as were life stressors before and since the
September 11 attacks. Individuals who reported having a fear
of personal injury or death, panic attacks during and since the
September 11 attacks were at increased odds of new-onset
probable PTSD. Those who lost possessions or a job as a
result of the September 11 attacks were also more likely to
have new-onset probable PTSD.

Among those respondents with no symptoms of PTSD
at the baseline survey, watching more hours of September
11-related anniversary television was associated with new-
onset probable PTSD, although the association was of bor-
derline significance (p � 0.07). A lower annual income, a
higher number of life stressors, panic attacks during and after
the September 11 attacks, losing a job as a result of the
September 11 attacks, and unemployment at any time since
the baseline interview were associated with an increased risk of
new-onset probable PTSD, whereas those who lost a friend or a
relative were less likely to have new-onset probable PTSD.

For respondents who reported symptoms but had no
diagnosis of probable PTSD at baseline, more hours of
exposure to September 11 anniversary television footage was
associated with new-onset probable PTSD (p � 0.001).
Among this group, new-onset probable PTSD was also asso-
ciated with female gender, African-American or Hispanic
race/ethnicity, lower annual income, not having graduated
from high school, lower levels of social support, larger
numbers of prior and post-September 11 life stressors, fear of
personal injury or death, perievent panic attacks, panic at-
tacks since the September 11 attacks, loss of possessions, loss
of a job due to the September 11 attacks, and unemployment
since the baseline survey.

The final multivariate logistic regression models are
shown in Table 1. After adjustment for typical television
watching, as well as other covariates significant in the biva-

riate analysis, watching more than 12 hours of September 11
anniversary television coverage was associated with 3.34
times the odds of new-onset probable PTSD as watching less
than 4 hours of September 11 anniversary coverage (p �
0.004; Figure 1). Other covariates that were associated with
new-onset probable PTSD in the adjusted model included an
annual income less than $30,000 (OR � 3.1 vs. annual income
of $30,000 or greater; p � 0.002), (OR � 3.5 vs. high; p �
0.007) or low (OR � 2.4 vs. high; p � 0.060) levels of social
support, two or more life stressors since the September 11
attacks (OR � 14.1 vs. no stressors; p � 0.001), panic attacks
since September 11 (OR � 2.8; p � 0.005), loss of possessions
(OR � 4.3; p � 0.033) and loss of a job as a result of the
September 11 attacks (OR � 4.1; p � 0.014).

The logistic regression models for those with and with-
out baseline PTSD symptoms but no diagnosis are also shown
in Table 1. While there was an association between watching
more than 12 hours of September 11 anniversary coverage
and PTSD (OR � 8.0; p � 0.040), among those without
baseline PTSD symptoms, the overall trend was not statisti-
cally significant (p � 0.114). For those without baseline
PTSD symptoms, panic attacks since September 11 (OR �
8.6; p � 0.006), loss of possessions (OR � 29.3; p � 0.003),
and loss of job (OR � 18.3; p � 0.001) were all associated
with new-onset probable PTSD in the adjusted model.
Among respondents who reported baseline PTSD symptoms,
12 or more hours of September 11 anniversary television
exposure was associated with new-onset probable PTSD
(OR � 3.5; p � 0.009), and a dose-response was seen with
increasing television exposure (p � 0.009). Additionally, in
this group of respondents, those reporting an annual income
of less than $30,000 (OR � 4.2 vs. annual income of $30,000
or higher; p � 0.001), two or more life stressors since the
September 11 attacks (OR � 20.9 vs. no stressors; p �
0.001), and panic attacks since September 11, 2001 (OR �
3.1; p � 0.004) were more likely to have new-onset probable
PTSD.

DISCUSSION
In a representative sample of residents of the NYC

metropolitan area, persons who watched more than 12 hours
of anniversary television coverage 1 year after the September
11, 2001, terrorist attacks were more than three times as
likely to report symptoms consistent with new-onset PTSD,
and there was a dose-response relation between hours of
anniversary footage seen and new-onset probable PTSD.
This relation was robust to adjustment for typical televi-
sion viewing and other covariates known to be associated
with risk of PTSD.

Our findings of an association between television ex-
posure and incident PTSD are consistent with other studies
using cross-sectional samples (Ahern et al., 2002, 2004;
Pfefferbaum et al., 2001, 2003; Schuster et al., 2001; Silver et
al., 2002). The data presented here suggest that television
exposure to a traumatic event may facilitate the development
of PTSD, particularly among those who previously reported
subthreshold symptomatology. Although this analysis cannot
definitively ascertain that increased television watching is
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etiologically relevant to the development of PTSD, it does
suggest that further investigation into the relation between
television viewing and PTSD is warranted. In the context of
mass trauma or disasters that are increasingly subject to
widespread, near-constant media exposure and broadcasting
of images, this analysis suggests that television viewing may
in and of itself represent an “exposure” that may influence
risk of psychopathology in the general population.

Although the observation of an association between
exposure to traumatic images on television and psychopathol-

ogy may be novel, this observation is plausible given the
increased television coverage to disasters during the past
decade. For example, many more New Yorkers experienced
the September 11, 2001, terrorist attacks in real time on
television than experienced the attacks in person. An associ-
ation between television viewing and risk of PTSD would be
consistent with the dominant mechanisms that are posited to
explain posttraumatic stress symptoms. The viewing of tele-
vised images of a disaster may both trigger suppressed
traumatic memories (Elliott and Briere, 1995; Kinzie et al.,

TABLE 1. Multivariate Logistic Regression Models for New-Onset PTSD Among a Sample of New York City Residents

Characteristics

Total Population
(N � 1624)

Subset With No
Baseline PTSD

Symptoms
(N � 790)

Subset With Baseline
PTSD Symptoms

(N � 834)

OR 95% CI OR 95% CI OR 95% CI

Hours of September 11 anniversary TV coverage watched

Up to 4 hours 1.00 1.00 1.00

4–12 Hours 1.48 0.67–3.28 3.76 0.45–31.77 0.79 0.35–1.79

More than 12 hours 3.34 1.48–7.53 8.01 1.10–58.33 3.48 1.37–8.85

Hours of TV watched in past week

Up to 4 hours 1.00 1.00 1.00

4–12 Hours 1.05 0.38–2.89 1.16 0.18–7.43 1.05 0.35–3.17

More than 12 hours 1.46 0.63–3.39 0.76 0.12–4.98 1.50 0.58–3.84

Race/ethnicity

White/Asian/other 1.00 1.00 1.00

African-American 1.78 0.77–4.13 0.18 0.02–1.47 2.53 1.00–6.41

Hispanic 1.38 0.60–3.16 1.54 0.20–11.70 2.21 0.94–5.22

Income (baseline)

$30,000� 1.00 1.00 1.00

�$30,000 3.08 1.54–6.17 2.87 0.42–19.58 4.19 1.99–8.79

Missing 0.67 0.23–1.96 0.56 0.05–6.33 0.70 0.19–2.54

Social support

High 1.00 1.00 1.00

Medium 3.53 1.42–8.18 2.85 0.45–17.96 3.58 1.29–9.91

Low 2.38 0.97–5.87 1.23 0.21–7.09 2.64 1.00–7.00

Life stressors 12 months prior to September 11 Attacks

0 1.00 1.00 1.00

1 3.23 1.38–7.53 1.04 0.05–23.60 4.01 1.51–10.73

2� 2.28 0.95–5.43 2.87 0.47–17.64 1.44 0.57–3.96

Life stressors since September 11 attacks

0 1.00 1.00 1.00

1 3.97 1.42–11.03 0.60 0.05–7.69 7.37 2.64–20.57

2� 14.06 5.05–38.12 14.95 1.67–134.07 20.90 7.10–61.55

Panic attacks since September 11 attacks

No 1.00 1.00 1.00

Yes 2.75 1.36–5.56 8.60 1.84–40.19 3.11 1.43–6.75

Lost possessions in September 11 attacks

No 1.00 1.00 1.00

Yes 4.29 1.21–16.39 29.30 3.16–271.94 2.53 0.72–8.86

Lost job due to September 11 attacks

No 1.00 1.00 1.00

Yes 4.05 1.21–16.39 18.23 3.24–102.51 1.98 0.61–6.45

Unemployed for any time since baseline

No 1.00 1.00 1.00

Yes 0.73 0.73–2.95 2.62 0.59–11.69 1.47 0.71–3.06
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1998, 2002; Long et al., 1994) and create new ones (Pfeffer-
baum et al., 2003; Terr et al., 1999). The demonstration of an
association between television images and the risk of PTSD
particularly among those who already have subthreshold
posttraumatic stress symptoms suggests that reactivation of
suppressed memories may here be a particularly important
mechanism.

Television as a vehicle for exposure to traumatic events
may, at face value, be at odds with generally accepted
interpretations of exposure as stated in the DSM-IV (Amer-
ican Psychiatric Association, 1994). The DSM-IV, however,
does not explicitly exclude trauma of this nature in its
diagnostic criteria for PTSD (American Psychiatric Associa-
tion, 1994). Others have long addressed the uncertainties of
validating psychiatric diagnoses which assumes that “psychi-
atric disorders are discrete biomedical entities with clear
phenotypic boundaries” (Rounsaville et al., 2002, p. 8).
Acknowledging this concern, the DSM-IV itself states that
diagnostic criteria are “offered as guidelines for making
diagnoses, because it has been demonstrated that the use of
such criteria enhances agreement among clinicians and in-
vestigators” (American Psychiatric Association, 1994, p.
xxxii). Importantly, we note if televised coverage of a disaster
is truly associated with an increased risk of PTSD indepen-
dent of other exposures, the scope of persons exposed to
disasters will increase dramatically beyond the population of
people directly exposed. Clearly, there is a need to address
this issue further in longitudinal studies specifically designed
for this purpose.

Overall, 1.7% (N � 19) of the respondents in this study
developed new-onset probable PTSD related to the Septem-
ber 11 terrorist attacks nearly 1 year after the September 11
attacks after having no baseline symptoms. These data sug-
gest that delayed-onset PTSD is possible, and furthermore,
that anniversary coverage of the September 11 terrorist at-
tacks may have contributed to this PTSD. The notion of
delayed-onset PTSD has been controversial. Some reports
suggest that delayed-onset PTSD does not exist (North et al.,
1999) or is purely a function of misclassified reporting of
symptoms following a traumatic event (North et al., 1997;
Weisaeth, 1989). However, others (Ehlers et al., 1998; Gray
et al., 2004; Wolfe et al., 1999) have suggested that PTSD can
develop some time after exposure to a traumatic event. The
prospective design of the study allows us to shed further light
on this issue. At the very least, the demonstration of sufficient
posttraumatic stress symptoms to meet PTSD criteria in a
small subset of persons who previously did not report any
symptoms suggests that development of symptomology a
year after experiencing the trauma is possible and merits
further attention. While a relatively small percentage of
participants in this analysis developed probable new-onset
PTSD, in a large metropolitan area such as NYC, this may
represent tens of thousands of people. Therefore, the provi-
sion of mental health services should be considered not only
for the time immediately following a disaster, but for a period
postevent. In the postdisaster period, communication regard-
ing the development of PTSD and referrals to mental health
services may be a productive and cost-effective intervention.

FIGURE 1. Odds ratios for the relation between hours of WTCD anniversary television viewing and new-onset probable PTSD
in an adjusted model.*
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The analysis presented here has several limitations.
While those who were unable to be interviewed at follow-up
did have similar demographics from those completing the
interview, the potential for selection bias exists. If persons
more or less likely to have new-onset PTSD were more likely
to be lost to follow-up, the measures of effect presented here
may be biased. However, nearly three fourths (71%) of the
baseline sample completed a follow-up interview, and we
have no reason to believe that differential loss to follow-up
existed. Probable PTSD was determined through phone in-
terview. Although the scales used in this study were vali-
dated, new-onset probable PTSD does not represent a full
diagnosis of PTSD. The primary exposure examined here
was hours of September 11 anniversary-related television
watched. Recall bias could possibly explain our findings.
Those who had new-onset probable PTSD may have been
better at recalling their viewing of the precipitating traumatic
event, since re-experiencing is part of the diagnostic criteria
for PTSD (American Psychiatric Association, 1987). This
phenomenon has been reported elsewhere (Breslau et al.,
1997; Cottencin et al., 2005; Ehlers et al., 2004; Golier et al.,
2003). Finally, although this is a prospective analysis and the
PTSD is incident, we are not able to determine whether
viewing September 11 anniversary coverage preceded the
development of probable new-onset PTSD. This analysis
identified individuals who developed probable new-onset
PTSD in the time period following the baseline interview, yet
at what point these symptoms began is unknown. There was
no association between television viewing and resolution of
PTSD symptoms among those with early-onset PTSD symp-
toms (data not shown), providing some reassurance in this
regard.

We have shown that watching televised coverage of the
first anniversary of September 11 attacks was associated with
an increased likelihood of new-onset probable PTSD among
those without a baseline PTSD diagnosis. These results are
consistent with findings from previous cross-sectional studies
(Ahern et al., 2002, 2004; Silver et al., 2002; Stein et al.,
2004) and suggest that television coverage of traumatic
events may play a role in the development of PTSD. Both the
International Society for Traumatic Stress Studies (http://
www.istss.org/terrorism/news_consumption.htm) and the
National Center for PTSD (http://www.ncptsd.va.gov/facts/
disasters/fs_media_disaster.html) recommend the avoidance
or limitation of repeated media coverage of the events for
those who have experienced trauma. While determining the
exact role (if any) television may play in the etiology of
PTSD requires further research, reduction of exposure to
televised coverage of traumatic events may contribute to
lower prevalence of psychopathology in the general popula-
tion following mass trauma.
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