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Abstract
Background—Little research has been conducted on changes in perceived health after an
industrial accident. Using data from an ongoing survey on stress and health in a petrochemical
complex in Texas City, Texas, the associations of a petrochemical accident with perceived health
changes were examined.

Methods—The mean changes in perceived mental and physical health across pre-accident,
within-accident, and post-accident categories were compared. The association of these categorical
variables with the change in perceived mental and physical health using multiple regression was
also examined.

Results—Significant declines in both perceived mental and physical health were observed for
the sample. Regression analyses showed that middle age, lower education level and reported
damage in the neighbourhood were associated with decreases in perceived mental health. Lower
education level, explosion impact, and distance from the explosion site were associated with
decreases in perceived physical health.

Conclusions—These results indicate that both pre-accident and within-accident variables, such
as education level and explosion impact, are associated with decreases in perceived physical and
mental health. Even a modest event within the range of accidents and disasters was shown to be
associated with negative health outcomes for a population-based sample.

Research on the health effects of disasters and accidents, both natural and technological, is
becoming increasingly common. In the past 10 years, research has appeared on the impact of
tsunamis,1, 2 earthquakes,3–5 hurricanes,6 technological accidents,7, 8 fires9, 10 and
explosions,11, 12 among many others.13–15 Reviews on research focusing on outcomes of
disasters and accidents show marked effects on both the mental and physical health of those
affected.13–15 What is rare in public health research, however, is the ability to examine the
impact of acute events on health with comparable data collected on exposed populations
both before and after an event. In this research, we used pre and post-accident data to
provide insight into the public health consequences of a deadly accident at a petrochemical
refinery in Texas City, Texas.
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Although there is no agreed-upon definition of “disaster” vis-à-vis “accident”, usage
suggests that disasters entail more widespread destruction and extra-local assistance.
Because there is more research on disasters, those types of events provide important clues
about how smaller-scale but still significant accidents can affect health. Technological (eg
industrial) disasters and accidents, which are different because individuals perceive them as
preventable, are sometimes associated with greater anxiety and poorer mental health than
natural disasters,13, 16–18 but see Norris et al19 for an exception.

One important element in the assessment of short-term and long-term effects on health is
pre-disaster health status. The nature of unexpected events dictates that data collection is
often post-disaster only, uses convenience samples, and often includes rapid assessment
surveys.12, 15, 20 Consequently, relatively little information is available on how disasters and
accidents are associated with changes in health from pre to post-event.

In a systematic review on disaster research that yielded 225 disaster studies from 1981 to
2004, Norris15 cited 10 studies that used pre and post-disaster information. Furthermore,
only one study that focused on a technological accident had pre-accident measures.
Therefore, little is known about the public health impact of technological accidents. The
studies that contained pre and post-disaster health measures have primarily focused on
children or adolescents3, 6, 9, 10 and/or natural disasters.4, 16, 21–27 For example, two studies
examining children’s mental health before and after natural disasters found increased
psychological distress and behavioural problems after disasters.22, 23 In addition, two studies
that examined the impact of the 1993 midwest floods in Iowa on mental health showed that
depressive symptoms increased after the floods and that those with lower income and
education were more strongly affected.17, 21 Although most of the pre and post-disaster
measure studies found deleterious effects on mental and physical health, the severity of the
impact tended to be smaller when accounting for pre-disaster health status.14, 15 Findings
from studies that account for pre-event health status reflect conservative estimates of the
impact on health of a disaster or accident.

Texas City explosion
On 23 March 2005, an isomerisation unit at a British Petroleum refinery in Texas City,
Texas, exploded. The blast killed 15 workers, and injured approximately 170 others.28 Ten
months later the press published information about ongoing environmental investigations
stating that approximately 2500 pounds of benzene and 30 000 of other potentially
dangerous air pollutants were released near the site during a four-week period after the
blast.29 The long-term effects from the explosion are still unknown. Researchers from the
University of Texas Medical Branch in nearby Galveston, Texas, had been conducting a
population-based survey on stress and health of Texas City residents since the previous July.
After the explosion, investigators attempted to re-survey the 550 respondents from whom
they had already collected data. This event presented an opportunity to provide information
on the association of a technological accident with changes in perceived mental health and
physical health.

We had two primary objectives in this analysis. First, we were interested in examining
changes in perceived health from pre to post-explosion in a sample from the Texas City
population. Second, we used a conceptual framework suggested by Freedy and colleagues30

to examine the associations of characteristics of the respondents and of the accident with
changes in perceived health pre and post-explosion. Their framework challenged the idea
that disasters influence all victims similarly. They argued instead that individuals respond
differently to the demands created by a disaster based on many types of factors: pre-disaster
(demographic characteristics, such as gender, age, ethnicity); within-disaster (characteristics
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of the disaster/accident exposure, impact of the disaster/accident); and post-disaster (other
stressors and ongoing exposures). In this study, we applied this conceptual framework to
organise variables possibly associated with health changes in a sample that experienced an
industrial accident. While transferring a disaster framework to an accident event, the
framework helped to clarify which types of risk factors are most important in understanding
industrial accident sequelae.

METHODS
Study design

The sample for the current research was a subsample of the larger, ongoing study on stress,
coping, and health in Texas City. The research design involved a multistage probability
sample. The first stage included the selection of three ethnic strata: Mexican Americans
aged 25–64 years, Mexican Americans aged 65 years and over, and non-Hispanic
individuals. The second stage involved the selection of housing units in each stratum. In this
stage all Hispanic housing units and one in eight non-Hispanic housing units were selected.
The third stage included selecting one adult per household among Mexican Americans aged
25–64 years and among non-Hispanic individuals. All Mexican Americans aged 65 years
and over were selected. Baseline interview response rates in the main study were 82%. The
institutional review board at the University of Texas Medical Branch approved the study
protocol, and informed consent was obtained from all participants.

At the time of the explosion, March 2005, 550 individuals had been interviewed. The sample
on that date was derived from 16 randomly selected block aggregates (neighbourhoods)
located within a 12-mile square area that borders the petrochemical complex. The study was
designed so that at any time the sample would be representative of the entire city. From May
2005 to August 2005 (two to six months after the explosion), we successfully re-interviewed
315 of those 550 respondents (57%). An examination of the respondents compared with the
non-respondents showed that the only significant differences were a larger proportion of
men present in the follow-up, and non-participants had slightly higher baseline perceived
physical health scores. We do not believe these differences materially affected our
conclusions.

Survey
Selected and consenting residents were interviewed at baseline in their homes. The baseline
survey instrument contains scales and items measuring a wide array of demographic,
behavioural, social, and health indicators. Follow-up contact included both face-to-face
interviews and telephone interviews. The follow-up instrument was a short version of the
baseline survey containing selected scales and new items pertaining to the explosion.

Outcome measures
The outcome measures assessed two dimensions of perceived health with the Medical
Outcomes Study 36-Item Short-Form Health Survey (SF-36).31–34 This self-report measure
contains both mental component scores and physical component scores through assessing
functioning in eight domains of health and has been validated in a number of samples.35–37

The scores are transformed to a 1 to 100 scale, in which the higher scores reflect better
mental and physical health.31, 33 The mean for the general US population is 50 (SD 10).31, 33

We obtained complete SF-36 data for 312 of the 315 respondents.

Pre-accident variables
We categorised the variables in the analyses consistent with the conceptual framework for
evaluating the impact of a disaster of Freedy and colleagues.30 They recognised several

Peek et al. Page 3

J Epidemiol Community Health. Author manuscript; available in PMC 2013 December 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



sociodemographic variables as potentially important pre-disaster variables that we addressed
in this analysis. We assessed gender, age (less than 40, 40–60, greater than 60 years), marital
status (married and not married), and education (categorical variable comparing those who
have less than high school and high school degree with more than a high school degree).
Both being female and middle aged are associated with increased psychological effects from
disasters, although some studies have indicated that older adults are at an increased risk of
poor health outcomes.14 Marital status is a possible risk factor for distress after a disaster,
with married women showing higher rates of distress.14 Lower socioeconomic status is
consistently shown to be associated with greater distress after a disaster.14 Less is known
about ethnicity, although some studies have shown an increased risk of distress for those
who are from minority groups.14 Ethnicity is examined across four categories: non-Hispanic
black, non-Hispanic white, US-born Hispanic, and foreign-born Hispanic. In the
multivariate analysis, we compared Hispanic and non-Hispanic black with non-Hispanic
white individuals.

Within-accident variables
In the conceptual framework of Freedy and colleagues,30 they argued that within-disaster
characteristics, such as disaster exposure and cognitive appraisal of the disaster, are
important for post-disaster adjustment. There are four variables related to explosion
exposure. First, residence distance from the explosion was assessed and used as a continuous
measure for the multivariate analysis. For descriptive comparisons, distance was
dichotomised to compare respondents whose residence was closer to the explosion (within
1.5 miles) with those who lived further away. Second, the degree of impact was measured as
an index created from three “yes or no” questions asking if respondents saw, felt, or heard
the explosion (range 0–3 in the multivariate analysis). Again for descriptive comparisons,
the degree of impact was dichotomised to reflect those respondents who saw, felt, and heard
the explosion (considered “high impact”). Third, a series of questions were asked about
injuries to self, household member, relative, or friend as a result of the explosion (“1” refers
to yes on any of the questions). Very few respondents reported knowing anyone with
injuries, so this variable was dichotomised to reflect those respondents who knew anyone
who was injured compared with those who did not. Fourth, we asked respondents yes or no
questions about property damage in the neighbourhood, to their homes, or to other personal
property as a result of the explosion (1 refers to any damage). Except for damage in the
neighbourhood, a small percentage reported damage; thus, the variable was dichotomised to
reflect any damage versus no damage.

Post-accident variables
The framework of Freedy and colleagues30 includes post-disaster variables that affect
adjustment to a disaster. These include factors that amplify stress from the disaster, such as
other acute and chronic stress, but could also potentially include other variables related to
amplifying the stress of a disaster or accident, such as continued exposure to media coverage
of the event. In this study, two variables assessed exposure to explosion media coverage. We
categorised respondents as those who reported following the news a little or not at all and
those who followed it more closely. This variable was dichotomised to reflect more
exposure, because most individuals reported following the news very closely. The other
variable captured the primary medium through which respondents received their information
about the explosion and aftermath (ie television, radio, newspaper), which was dichotomised
into television versus other media. The majority of respondents reported receiving
information via television (61%).
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Analysis
Our analysis focused on the mental and physical health component scores of the SF-36. We
used paired t-tests to analyse the change in perceived health from pre to post-explosion
across the pre-accident, within-accident, and post-accident variables. Changes experienced
by various groups were compared using t-tests or analyses of variance (ANOVA). In
addition, we analysed the associations of pre-accident, within-accident, and post-accident
variables with changes in mental and physical health scores after the explosion using
ordinary least squares regression. This regression method is appropriate for continuous,
normally distributed variables, such as the mental and physical component scores of the
SF-36. All analyses were conducted using SAS 9.13 (SAS Institute Inc., Cary, North
Carolina, USA).

RESULTS
Table 1 shows the sample distribution among the categorical variables used in the analyses.
The sample was two-thirds female, primarily married, and approximately 29% were older
than 60 years. Approximately 32% lived closer than 1.5 miles to the border of the plant;
72% saw, heard, and felt the explosion, and only approximately 13% knew anyone who was
injured. In addition, 65% did not experience any kind of property damage. Finally, almost
80% followed the media relatively closely after the accident, and 61% received their
primary information via television.

Table 2 presents the means for the SF-36 components before and after the explosion for the
total sample. There were significant declines in the perceived mental and physical health
scores, 2.7 points and 3.6 points, respectively.

Table 3 shows two sets of descriptive analyses. First, the rows of the table show the paired t-
test results for the mean change in perceived health scores from pre to post-explosion.
Second, the columns indicate the probability (p) values from the two-sample t-tests and
ANOVA for the mean change in perceived mental and physical health scores compared
across pre-accident, within-accident, and post-accident variables. Examining the rows first,
statistically significant declines in mental health scores from pre to post-explosion exist for
many of the pre-accident variables. For example, women, on average, had a 2-point decline
in mental health scores from pre to post-explosion (p = 0.044), whereas men had an average
decline of 3.7 points (p = 0.005). Furthermore, foreign-born Hispanic respondents showed a
statistically significant decline in the mental health score (p = 0.008).

Focusing on the within-accident variables, respondents who lived closer to the explosion site
(M = −5.3, p<0.001) exhibited declines in mental health scores. Both low and high impact
groups also showed perceived mental health declines. Respondents who knew someone who
was injured in the blast showed a decrease of over 4 points in the perceived mental health
score, whereas those who did not know anyone also showed declines. In addition,
respondents who experienced some property damage reported significant declines in
perceived mental health. Finally, turning to the post-accident variables, respondents who
stated that television was their primary source of news about the explosion and those who
followed the media more after the explosion reported statistically significant declines in
perceived mental health.

In addition, table 3 shows the results for declines in the physical component score. The
primary difference between the perceived mental and physical health declines is that
virtually all respondents across the accident variables showed statistically significant
declines in physical health scores. With the exception of respondents who scored lower on
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the impact variables, all others reported lower perceived physical health scores after the
explosion.

The second set of analyses shown in table 3 is the results of comparative analyses of the
categorical variables perceived health change within each subcategory. No significant
differences in change scores were apparent within the pre-accident variables. Table 3
indicates, however, that respondents who lived within 1.5 miles of the explosion site had a
mean decline of 5.3 points in the mental component score compared with 1.4 points for
respondents who lived further away (p = 0.02). Similarly for physical health, respondents
who lived closer to the explosion site reported a mean decline of 5.5 points compared with
2.7 points for those who lived further away (p = 0.007). In addition, respondents who
reported that they saw, felt, and heard the explosion reported a sharper mean decline in the
physical component score (M = −4.4 versus −1.2, p = 0.003). Finally, respondents who
reported some property damage had a mean decline of almost 6 points in the mental health
component score compared with approximately 1 point for those who did not have any
damage in their neighbourhoods (p<0.01).

To address the association of pre-accident, within-accident, and post-accident variables on
declines in perceived health, we examined two ordinary least squares regression models.
The first model in table 4 shows that two pre-accident and one within-accident variables are
associated with a decline in mental health scores from pre to post-explosion: being middle
aged (40–60 years), having less than a high school degree, and reporting damage within the
neighbourhood were associated with declines in perceived mental health. The second model
indicates that being younger and further away from the explosion site were associated with
better post-explosion perceived physical health scores. On the other hand, having a high
school degree (compared with more than high school) and scoring higher on the explosion
impact score were associated with declines in physical health scores.

DISCUSSION
The goals of this research were to examine the associations of a fatal explosion at a
petrochemical plant with residents’ perceived health and to examine characteristics that were
connected to changes in perceived health. Disaster research often provides information on
post-disaster health only, and the few prospective studies that include data on disasters have
primarily focused on natural disasters. We had the advantage of pre and post-event data to
analyse, and our data allowed us to examine pre-accident, within-accident, and post-accident
variables that were associated with perceived health declines.

In general, findings from the study indicated a decline in perceived mental and physical
health after the explosion. Moreover, the magnitude of change appeared to be significant
from a public health perspective. Previous research has shown that the SF-36 is a relatively
stable measure, with minimal changes over a three-year time period.38 In the current study,
the results indicated changes from pre to post-accident ranging in magnitude from
approximately 1 to almost 6 points. These results suggest that the perceived health declines
approached average declines reported by patients with chronic conditions.35

The results presented in tables 3 and 4 are an assessment of the role that accident variables
play in potential changes in health from a technological accident. Focusing on pre-accident
variables, the results from this study were consistent with previous research on disasters,
suggesting that lower socioeconomic status is related to poorer functioning after a disaster.15

In the current study, having less education was associated with decreased perceived mental
health from pre to post-accident, and having a high school degree (as opposed to more than
high school) was associated with lowered perceived physical health from pre to post-
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accident. The effects of age on post-disaster functioning appeared to be less clear.15 Our
findings were, however, consistent with some previous research on post-disaster health such
that, in the current study, being younger was associated with improved perceived physical
health, and being middle aged (40–60 compared with 61 years and older) was associated
with decreased perceived mental health.14 The findings with respect to gender and ethnicity
were not consistent with research on post-disaster health. A recent review article suggested
that women tend to have higher post-disaster stress and distress.14 In the current study, there
were no significant effects of gender on changes in perceived health. Although research on
race/ethnicity with respect to the impact of disasters is not extensive, limited research has
suggested that minority status is related to poor health after a disaster.39

Similar to the literature on disasters ranging from firework explosions to floods, our findings
suggested that within-accident variables were significantly associated with health changes
after a petrochemical accident.14, 15 Research on the health effects of disasters
overwhelmingly points to the important role of the degree of exposure to and impact of the
disaster on negative health outcomes.13–16 The current study was no different. Distance
from the explosion site, explosion impact, and reported property damage were three
correlates of decreased perceived health. For example, in the model assessing change in
perceived mental health, only education and baseline perceived health were stronger
predictors of change than reported property damage.

Finally, the only two variables that were included in the current study that reflected the
nature of post-disaster measures were media exposure items. Post-disaster characteristics
referred to acute or ongoing experiences in the weeks after a disaster that affected the level
of adjustment.30 We asserted that increased exposure to media, especially television with
repeated imagery, could be an aspect of an ongoing experience that affected adjustment.
Media exposure, however, as measured in this study, was not significantly associated with
declines in perceived health.

There are two primary contributions of the current study to the larger field of disaster
research. First, using the conceptual model of disaster characteristics of Freedy and
colleagues30 to describe variations in responses to disasters was useful in determining which
types of variables were associated with declines in perceived health after an industrial
accident. This framework and others similar to it have been used in summarising and
reviewing the literature on the effects of disaster but have not been applied to specific
research on the effect of a disaster or accident, but see Van den Berg et al20 for an
exception. Future research examining the harmful consequences of disasters and accidents
would benefit from investigating effects from such a conceptual framework. Second,
findings from the current study included both pre and post-accident data and suggested that
the 2005 Texas City explosion, a relatively minor event within the domain of disaster
research, was associated with declines in perceived health. Not only was exposure to such an
event important, but also age and education appeared to be risk factors for diminished
health.

Limitations
There are several limitations of the current study. First, the findings could be skewed by the
length of time to re-survey after the explosion. Although the survey targeted two to six
months after the accident, the first interviews from the parent survey began in July 2004,
approximately eight months before the explosion (although 70% of the surveys were carried
out between October 2004 and March 2005, when the explosion occurred). It is conceivable
that the perceived health changes were less than they would have been had the timeframe
been shorter between pre and post-explosion. Second, the response rate of 57% in the
follow-up from the accident was less than desirable. It is possible that perceived health
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changes were either under or overestimated depending on whether individuals who did not
participate experienced the accident to a lesser or greater degree. Several other studies
focusing on disasters have, however, had comparable follow-up rates.3, 10, 26 Third, using
the SF-36 to address changes in perceived mental health after an industrial accident may
have resulted in underestimations of the true fluctuation in mental health. Using measures
that are more adept at focusing on specific mental health responses, such as posttraumatic
stress or depression, probably provide more accurate estimates of mental health responses to
an industrial accident. Nonetheless, we were still able to detect changes in both perceived
mental and physical health suggesting that those changes are not inconsequential.

CONCLUSION
The results from this study suggest that an industrial accident has a potentially important
influence on both perceived mental and physical health of respondents in the surrounding
area, most of whom were not directly affected by the accident (ie no personal injuries or
damage to property). Declines in health scores from pre to post-explosion were evident
across the total sample and were especially evident among those who experienced the
explosion to a greater degree. We thus found that the within-accident variables, which
focused on the exposure to the explosion, showed the most consistent associations with
declines in perceived physical and mental health. Through a better understanding of factors
that influence declines in health after an accident of this type, healthcare workers may be
better able to target those who are at risk of declines in health.

Acknowledgments
The authors wish to acknowledge Lifang Zhang, MS, for her substantial work on creating the dataset and William
Page, PhD, of the Institute of Medicine, for his helpful comments on an earlier draft.

Funding: This project was partly supported by grant P50 CA105631 (University of Texas Medical Branch Center
for Population Health and Health Disparities) funded by the National Institutes of Health and the National Cancer
Institute.

References
1. Ahern M, Kovats RS, Wilkinson P, et al. Global health impacts of floods: epidemiologic evidence.

Epidemiol Rev. 2005; 27:36–46. [PubMed: 15958425]

2. Carballo M, Heal B, Hernandez M. Psychosocial aspects of the tsunami. J Roy Soc Med. 2005;
98:396–99. [PubMed: 16140849]

3. Asarnow J, Glynn S, Pynoos R, et al. When the earth stops shaking: earthquake sequelae among
children diagnosed for pre-earthquake psychopathology. J Am Acad Child Adolesc Psychiatry.
1999; 38:1016–23. [PubMed: 10434494]

4. Knight BG, Gatz M, Heller K, et al. Age and emotional response to the Northridge earthquake: a
longitudinal analysis. Psychol Aging. 2000; 15:627–34. [PubMed: 11144322]

5. Sumer N, Karanci AN, Berument SK, et al. Personal resources, coping self-efficacy, and quake
exposure as predictors of psychological distress following the 1999 earthquake in Turkey. J Trauma
Stress. 2005; 18:331–42. [PubMed: 16281230]

6. Warheit G, Zimmerman R, Khoury E, et al. Disaster related stresses, depressive signs and
symptoms, and suicidal ideation among a multi-racial/ethnic sample of adolescents: a longitudinal
analysis. J Child Psychol Psychiatry. 1996; 37:435–44. [PubMed: 8735443]

7. Godeau E, Vignes C, Navarro F, et al. Effects of a large-scale industrial disaster on rates of
symptoms consistent with posttraumatic stress disorders among school children in Toulouse. Arch
Pediatr Adolesc Med. 2005; 159:579–84. [PubMed: 15939859]

8. Gill DA, Picou JS. Technological disaster and chronic community stress. Soc Nat Resources. 1998;
11:795–815.

Peek et al. Page 8

J Epidemiol Community Health. Author manuscript; available in PMC 2013 December 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



9. Reijneveld SA, Croke MR, Verhulst FC, et al. The effect of a severe disaster on the mental heath of
adolescents: a controlled study. Lancet. 2003; 362:691–6. [PubMed: 12957091]

10. Reijneveld SA, Crone MR, Schuller AA, et al. The changing impact of a severe disaster on the
mental health and substance misuse of adolescents: follow-up of a controlled study. Psychol Med.
2005; 35:367–76. [PubMed: 15841872]

11. Dirkzwager A, Kerssens JJ, Yzermans CJ. Health problems in children and adolescents before and
after a man-made disaster. Am Acad Child Adolesc Psychiatry. 2006; 45:94–103.

12. Roorda J, van Stiphout WAHJ, Huijsman-Rubingh RRR. Post-disaster health effects: strategies for
investigation and data collection. Experiences from the Enschede firework disaster. J Epidemiol
Community Health. 2004; 58:982–7. [PubMed: 15547056]

13. Noji E. Disasters: introduction and state of the art. Epidemiol Rev. 2005; 27:3–8. [PubMed:
15958421]

14. Norris F, Friedman M, Watson P, et al. 60,000 Disaster victims speak: Part I. An empirical review
of the empirical literature, 1981–2001. Psychiatry. 2002; 65:207–39. [PubMed: 12405079]

15. Norris F. Disaster research methods: past progress and future directions. J Trauma Stress. 2006;
19:173–84. [PubMed: 16612819]

16. Kasperson RE, Pijawka KD. Societal response to hazards and major hazard events: comparing
natural and technological hazards. Public Admin Rev. 1985; 45:7–18.

17. Stimpson JP. Flood and psychological well-being: direct, mediating, and moderating effects. Int J
Mass Emerg Disaster. 2005; 23:27–48.

18. Galea S, Nandi A, Vlahov D. The epidemiology of post-traumatic stress disorder after disasters.
Epidemiol Rev. 2005; 27:78–91. [PubMed: 15958429]

19. Norris F, Perilla J, Ibanez G, et al. Sex differences in symptoms of posttraumatic stress: does
culture play a role? J Trauma Stress. 2001; 14:7–28.

20. Van den Berg B, Grievink L, Yzermans J, et al. Medically unexplained physical symptoms in the
aftermath of disasters. Epidemiol Rev. 2005; 27:92–106. [PubMed: 15958430]

21. Ginexi EM, Weihs K, Simmens SJ, et al. Natural disaster and depression: a prospective
investigation of reaction to the 1993 Midwest Floods. Am J Commun Psychol. 2000; 28:495–518.

22. Burke JD, Borus JF, Burns BJ, et al. Changes in children’s behavior after a natural disaster. Am J
Psychiatry. 1982; 139:1010–14. [PubMed: 7091422]

23. Durkin MS, Kahn N, Davidson LL, et al. The effects of a natural disaster on child behavior:
evidence for posttraumatic stress. Am J Public Health. 1993; 83:1549–53. [PubMed: 8238676]

24. Norris, F.; Phifer, J.; Kaniaskty, K. Individual and community reactions to the Kentucky floods:
findings from a longitudinal study of older adults. In: Ursano, R.; McCaughey, B.; Fullerton, C.,
editors. Individual and community responses to trauma and disaster. Cambridge: Cambridge
University Press; 1994.

25. Lutgendorf S, Antoni M, Ironson G, et al. Physical symptoms of chronic fatigue syndrome are now
exacerbated by the stress of Hurricane Andrew. Psychosom Med. 1995; 57:310–23. [PubMed:
7480560]

26. Nolen-Hoeksema S, Morrow J. A prospective study of depression and posttraumatic stress
symptoms after a natural disaster: the 1989 Loma Prieta earthquake. J Personal Soc Psychol. 1991;
61:115–21.

27. Bravo M, Rubio-Stipec M, Canino G, et al. The psychological sequelae of disaster stress
prospectively and retrospectively evaluated. Am J Commun Psychol. 1990; 18:661–80.

28. Belli, A.; Olsen, L. [accessed 29 Nov 2007] CSB Investigators continue assessment of July 28
explosion and fire at BP Texas City Refinery. http://www.csb.gov/index.cfm?
folder=news_releases&page=news&NEWS_ID=233

29. Texas Natural Resources Conservation Commission. [accessed 29 Nov 2007] Air emission event
reports for tracking numbers 55685 and 55821. Retrieved 31 May 2006. http://
www2.tceq.state.tx.us/eer/main/index.cfm?fuseaction=searchForm

30. Freedy J, Resnick H, Kilpatrick D. Conceptual framework for evaluating disaster impact:
implications for clinical prevention. Responding to Disaster: a Guide for Mental Health
Professionals. 1992; 24(1):2–23.

Peek et al. Page 9

J Epidemiol Community Health. Author manuscript; available in PMC 2013 December 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.csb.gov/index.cfm?folder=news_releases&page=news&NEWS_ID=233
http://www.csb.gov/index.cfm?folder=news_releases&page=news&NEWS_ID=233
http://www2.tceq.state.tx.us/eer/main/index.cfm?fuseaction=searchForm
http://www2.tceq.state.tx.us/eer/main/index.cfm?fuseaction=searchForm


31. McHorney CA, Ware JE Jr, Raczek AE. The MOS 36-Item Short-Form Health Survey (SF-36): II.
Psychometric and clinical tests of validity in measuring physical and mental health constructs.
Med Care. 1993; 31:247–63. [PubMed: 8450681]

32. Simon GE, Revicki DA, Grothaus L, et al. SF-36 summary scores: are physical and mental health
truly distinct? Med Care. 1998; 36:567–72. [PubMed: 9544596]

33. Ware JE Jr, Sherbourne CD. The MOS 36-Item Short-Form Health Survey (SF-36): I. Conceptual
framework and item selection. Med Care. 1992; 30:473–83. [PubMed: 1593914]

34. Keller SD, Ware JE Jr, Bentler PM, et al. Use of structural equation modeling to test the construct
validity of the SF-36 health survey in ten countries: results from the IQOLA project. J Clin
Epidemiol. 1998; 51:1179–88. [PubMed: 9817136]

35. Arocho R, McMillan CA, Sutton-Wallace P. Construct validation of the USA–Spanish version of
the SF-36 health survey in a Cuban-American population with benign hyperplasia. Qual Life Res.
1998; 7:121–6. [PubMed: 9523493]

36. Ayuso-Mateos JL, Vazuez-Barquero JL, Oviedo A, et al. Measuring health status in psychiatric
community surveys: internal and external validity of the Spanish version of the SF-36. Acta
Psychiatr. 1999; 99:26–32.

37. Mishra GD, Ball K, Dobson AJ, et al. Do socioeconomic gradients in women’s health widen over
time and with age? Soc Sci Med. 2004; 58:1585–95. [PubMed: 14990361]

38. Hopman WM, Berger C, Joseph L, et al. Stability of normative data for the SF-36: results of a
three-year prospective study in middle-aged Canadians. Can J Public Health. 2004; 95:387–91.
[PubMed: 15490932]

39. Fothergill A, Maestas EGM, Darlington JD. Race, ethnicity, and disasters in the United States: a
review of the literature. Disasters. 1999; 23:156–73. [PubMed: 10379098]

Peek et al. Page 10

J Epidemiol Community Health. Author manuscript; available in PMC 2013 December 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



What this paper adds

The results from this study suggest that even a minor industrial accident has a potentially
important influence on both the perceived mental and physical health of individuals.
Respondents in the surrounding area, most of whom were not directly affected by the
accident, still experienced declines in perceived health. These results indicate that both
pre-accident and within-accident variables, such as education level and explosion impact,
are associated with decreases in perceived physical and mental health. These results show
how even a modest event within the range of accidents and disasters is associated with
negative health outcomes for a population-based sample.
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Policy implications

Through the better understanding of risk factors that influence declines in health after a
petrochemical accident, healthcare workers may be better able to target those who are at
risk of declines in health.
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Table 1

Characteristics of the Texas City sample

Sample variables Count Percentage

Pre-accident

 Women 112 64.3

 Men 202 35.7

 Aged less than 40 years 103 32.7

 Aged 40–60 years 122 38.7

 Aged older than 60 years 90 28.6

 Married 174 55.2

 Not married 141 44.8

 Less than high school 131 42.1

 High school degree 100 32.2

 More than high school 80 25.7

 US-born Hispanic 123 39.6

 Foreign-born Hispanic 78 24.1

 Non-Hispanic black 30 9.6

 Non-Hispanic white 80 25.7

Within accident

 Lives closer than 1.5 miles 101 32.1

 Lives 1.5 miles and further 214 67.9

 High impact 227 72.3

 Lower impact 87 27.7

 Anyone known injured 40 12.7

 No-one known injured 275 87.3

 Property damage anywhere 109 34.6

 No property damage 206 65.4

Post accident

 Less exposed to media coverage 70 22.3

 More exposed to media coverage 244 77.7

 Primary information via television 192 61.0

 Primary information via other media 123 39.1
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Table 2

Comparison of the components of the SF-36 of the Texas City sample before and after the explosion on 23
March 2005 (n = 312)

Before means (SD) After means (SD) Paired t-test p value (n)

Mental health 50.4 (11.6) 47.7 (13.3) 0.001

Physical health 49.3 (10.7) 45.7 (11.5) <0.001
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Table 4

Multiple regression model estimates for mental and physical health SF-36 component scores at follow-up (n =
307)

Standardised estimate t Value Pr > t

Mental component score

Pre-accident

 Female 0.001 0.02 0.986

 Aged less than 40 years* −0.089 −1.16 0.246

 Aged 40–60 years* −0.131 −2.03 0.043

 Married −0.010 −0.18 0.855

 Black 20.089 −1.50 0.135

 Hispanic 0.020 0.31 0.756

 Less than high school† −0.172 −2.41 0.017

 High school degree† −0.027 −0.42 0.673

Within accident

 Distance −0.018 −0.31 0.759

 Impact 0.081 1.49 0.137

 Know anyone injured −0.066 −1.23 0.221

 Any property damage −0.160 −2.83 0.005

Post-accident

 More media exposure 0.047 0.87 0.387

 Primarily television −0.072 −1.28 0.200

 Baseline MCS 0.316 5.74 <0.0001

 Baseline PCS 0.172 3.04 0.003

 R2 0.242

Physical component score

Pre-accident

 Women −0.024 −0.59 0.556

 Aged less than 40 years‡ 0.144 2.72 0.007

 Aged 40–60 years‡ 0.008 0.16 0.867

 Married 0.050 1.20 0.231

 Black 0.010 0.22 0.824

 Hispanic 0.022 0.44 0.662

 Less than high school§ −0.041 −0.75 0.453

 High school degree§ −0.098 −1.97 0.050

Within accident

 Distance 0.090 2.02 0.045

 Impact −0.098 22.36 0.019

 Know anyone injured −0.012 −0.26 0.796

 Any property damage −0.017 −0.39 0.700

Post-accident
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Standardised estimate t Value Pr > t

 More media exposure 0.035 0.85 0.394

 Primarily television −0.012 −0.28 0.780

 Baseline MCS 0.127 3.00 0.003

 Baseline PCS 0.647 14.96 <0.0001

 R2 0.552

MCS, Mental component score; PCS, physical component score.

The comparison category for age is 61 years and older; for ethnicity, it is non-Hispanic white; for education, it is more than a high school degree.

*
Age F-test df 2, p = 0.129.

†
Education F-test df 2, p = 0.029.

‡
Age F-test df 2, p = 0.005.

§
Education F-test df 2, p = 0.131.
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