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Abstract

This study examines the cross-lagged relationships between posttraumatic distress symptoms and
physical functioning, using a sample of 413 persons who were hospitalized for injuries resulting
from community violence. Posttraumatic distress was assessed at one week, 3-months and 12-
months post injury, and posttraumatic physical functioning was assessed at 3-months and 12-
months. Structural equation modeling was used to assess the prospective relationship between
posttraumatic distress symptoms and physical functioning while controlling for demographic
characteristics and objective measures of injury severity. Results indicate that posttraumatic
distress and physical functioning are reciprocally related. Individuals with high levels of
psychological distress at one week post trauma have worse physical functioning at 3-months.
Psychological distress at 3-months was not significantly associated with subsequent change in
physical functioning at 12-months. Individuals with poor physical functioning at 3-months had
higher than expected levels of psychological distress at 12-months. These findings demonstrate a
reciprocal relationship between physical and mental health following traumatic injury.
Interventions targeting physical recovery may influence subsequent mental health and therapies
aimed at improving early mental health may also have long term benefits for physical recovery.
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In 2005, over 5 million non-fatal violent attacks occurred in the United States (Catalano,
2006). Survivors of these attacks are vulnerable to a range of poor health outcomes,
including injuries that may impair physical functioning as well as adverse psychological
reactions. Injured assault survivors are particularly at risk for experiencing symptoms of
posttraumatic stress disorder (PTSD). PTSD is disabling, and often chronic, condition
characterized by three clusters of symptoms (i.e., re-experiencing, avoidance, and
hyperarousal) that persist for at least one month after trauma exposure (American
Psychiatric Association [APA], 1994). Although violence-related physical injuries may
independently cause both physical impairment and emotional distress, it is also possible that
physical and emotional health may influence one another.

Prior research has converged in indicating that lower levels of physical functioning are
associated with greater posttraumatic distress. Primary care patients with untreated PTSD,
for example, have been found more likely to report lower levels of physical functioning than
their counterparts without PTSD (Schofeld et al., 1997). Moreover, investigations of
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individuals who experience sudden physical injuries have revealed that symptoms of
posttraumatic distress are associated with reduced physical functioning (Holbrook et al.,
2001; Zatzick, Jurkovich, Gentilello, Wisner, & Rivara, 2002; Michaels et al., 1999; Wong
et al., 2007). Similar findings have also been reported in studies of veterans (Magruder et al.,
2004; Zatzick et al., 1997). Finally, among patients treated for life-threatening illnesses, i.e.,
breast cancer survivors undergoing bone marrow transplantation (Jacobsen et al., 1998) or
long-term survivors of acute respiratory distress syndrome (Kampfhammer, Rothenhausler,
Krauseneck, Stoll, & Schellig, 2004), those who report increased symptoms of post-
intervention posttraumatic distress reported lower levels of physical functioning.

Research has also examined the relationship between PTSD symptoms and physical health
with a range of physical health measures. In particular, impaired physical health has been
variously conceptualized as symptoms of poor health (Zatzick et al., 1997; Beckham et al.,
1998), the existence of medical conditions (e.g., Beckham et al., 1998; Breslau & Davis,
1992; Seng, Clark, McCarthy, & Ronis, 2006) and the presence of key potentially health-
compromising behaviors such as tobacco use (e.g., Beckham et al., 1998; Lauterbach, Vora,
& Rakow, 2005). Although all of these constructs are useful ways in which to conceive of
poor health, measures of physical functioning do possess some advantages over other
strategies for measuring health outcomes. In particular, self-report measures of physical
functioning typically reflect the degree to which performance of common physical functions
and social roles is compromised and may more closely reflect the actual burden of poor
physical health. A variety of well-validated scales have been used to measure physical
functioning in relation to PTSD, e.g., the Short Form 36 (SF-36; Michaels et al., 1999;
Schonfeld et al., 1997), the Quality of Well-being scale (Holbrook, Hoyt, Stein, & Seiber,
2001), the WHOQoL-Bref (O’Donnell, Creamer, Elliott, Atkin, & Kossmann, 2005), and
the Quality of Life Inventory (Schnurr, Hayes, Lunney, McFall, & Uddo, 2006).

Although the foregoing research suggests that posttraumatic distress and poor physical
health are related, the existing studies documenting this relationship have not been able to
determine whether PTSD symptoms precede the development of poor physical functioning
or vise versa. Until the field has a better understanding of the temporal course of these
constructs, it is difficult to know if PTSD causes physical health problems, if physical health
problems exacerbate PTSD, or if these problems form a vicious cycle. First, the majority of
available studies have employed cross-sectional designs. These designs provide an
inherently inadequate basis for drawing causal inferences regarding the relations between
constructs. Moreover, although some longitudinal investigations have examined the link
between physical functioning and posttraumatic distress (e.g., Holbrook et al., 2001;
Michaels et al., 1999; Zatzick et al., 2002; O’Donnell et al., 2005; Schnurr et al., 2006;
Blanchard et al., 1997) these studies have not been able to determine if PTSD precedes the
development of physical health problems or visa versa. In perhaps the most rigorous of these
investigations, Schnurr et al. (2006) used latent growth modeling to assess the association
between changes in symptoms of posttraumatic distress on changes in physical functioning.
Examining data collected at three time points from 325 military veterans receiving
psychotherapy for PTSD, these researchers found evidence that individuals who had
increasing psychological distress over a time period tended to have decreasing physical
functioning over the same interval (Schnurr et al., 2006).1 This evidence of correlated
changes supports the view that PTSD and physical functioning are causally linked, although
this data did not allow the authors to choose among the three possible causal theories.

Lin this study, the authors report estimating the unidirectional relationship from physical functioning to PTSD symptoms in a separate
model that yielded roughly equivalent findings. It is difficult to interpret this finding, however, inasmuch as no data are presented and
the authors do not appear to have modeled relevant paths simultaneously.

J Consult Clin Psychol. Author manuscript; available in PMC 2013 June 11.
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The absence of systematic research examining these potential reciprocal relations between
physical impairment and trauma-related distress leaves critical questions unanswered. For
example, little is known about whether treatment of posttraumatic distress following trauma
exposure can improve subsequent physical health outcomes. Similarly, a dearth of
knowledge exists regarding the possibility that interventions aimed at improving physical
health might also reduce posttraumatic distress. These issues are particularly important in
the context of persons who experience sudden physical injuries that render them at high risk
for significant posttraumatic distress.

Theoretical accounts of the relationship between physical functioning and posttraumatic
distress have posited that posttraumatic distress may contribute to poor physical health
(Friedman & Schnurr, 1995; Kimmerling, Clum, & Wolfe, 2000; Lauterbach et al., 2005;
Schnurr et al., 2006; Schnurr & Jankowski, 1999). Various mechanisms have been proposed
to explain this relationship. There is some evidence, for example, that persons with elevated
levels of posttraumatic distress may experience neurobiological or immunologic alterations
that influence physical functioning (Friedman & McEwan, 2004; Dougall & Baum, 2004).
Noting the frequent comorbidity of depression and PTSD, some have suggested that the
depressive symptoms of trauma-exposed individuals may influence health outcomes either
directly or via health behaviors (Ford, 2004; Schnurr & Jankowski, 1999), though studies
have shown an independent effect of PTSD on health outcomes when accounting for
depressive symptoms (Boscarino & Chang, 1999; Kubzansky, Koenen, Spiro, VVokonas, &
Sparrow, 2007). Psychological distress may influence a trauma survivor’s decision to seek
medical care either directly (Walker, Newman, & Koss, 2004) or indirectly via either poor
familial and social functioning (Stein, Walker, Hazen, & Forde, 1997) or unemployment
(Smith, Schnurr, & Rosenheck, 2005; Savoka & Rosensheck, 2000). Trauma-exposed
persons with elevated levels of distress may also engage in health-risk behaviors such as
substance use and abuse which, over time, can contribute to adverse health outcomes
(Rheingold, Acierno, & Resnick, 2004). Schnurr and Green (2004) and Schnurr and
Jankowski (1999) have proposed an integrative model in which these proposed mechanisms
collectively lead to poor health.

Most previous studies on posttraumatic distress and health are based on persons with chronic
posttraumatic distress and, for the most part, the proposed mechanisms attempt to explain
how posttraumatic distress might adversely influence physical health outcomes over lengthy
periods of time. Few studies have examined whether posttraumatic distress might impact
physical health and physical recovery in the near-term aftermath of trauma exposure. On the
one hand, psychological distress may impact physical recovery from a trauma in many of the
same ways identified above. On the other hand, the possibility also exists that poor physical
health may contribute to symptoms of posttraumatic distress (Paylo & Beck, 2005; Resnick,
Acierno, & Kilpatrick, 1997; Roccia, Dell’Acqua, Angelini, & Berrone, 2005; Vermetten &
Bremmer, 2003). Case reports and small scale epidemiologic studies have suggested, for
example, that physical impairment, such as disfigurement or pain after trauma, may serve as
reminders of traumatic events, thereby stimulating posttraumatic psychological distress
(Paylo & Beck, 2005; Roccia et al., 2005). Resnick, Acierno, and Kilpatrick (1997) propose,
for example, that physiological symptoms such as increased heart rate or pain may cue
cognitions associated with the initial trauma (e.g., danger). These cognitions, in turn, can
lead to avoidance or other symptoms of posttraumatic distress.

In the current study, we examine the relationship between physical health and posttraumatic
distress among a sample of individuals who were hospitalized for treatment of physical
injuries resulting from community violence. Functional status and posttraumatic distress
were assessed within days following the assault and twice thereafter. Using cross-lagged
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path analysis, we assess both the cross-sectional and prospective relationships between these
variables to assess the extent to which each one precedes the development of the other.

The current investigation uses data collected as part of a prospective study of the natural
course of adjustment in young adults following community violence resulting in significant
physical injury (Denson, Marshall, Schell, & Jaycox, 2007; Marshall & Orlando, 2002,
Schell, Marshall, & Jaycox, 2004). Between October, 1998 and June 2000, all consecutively
hospitalized young adults who were admitted to a large Level I trauma facility in Los
Angeles for treatment of wounds from community violence were screened for eligibility. To
be eligible for the study, participants had to (a) have sustained an injury inflicted by a person
other than a family member or a former sexual partner, (b) be between 18 and 40 years of
age, and (c) be able to communicate fluently in English or Spanish. Individuals were
screened for eligibility by trained lay interviewers only at such time as potential participants
were capable of giving informed consent. Fully-structured interviews were conducted face-
to-face, and were carried out in either English or Spanish as needed. Three- and 12-month
follow-up interviews were conducted in participants’ homes. Participants were given $25 for
completing each interview. The study was approved and monitored by the Institutional
Review Boards of RAND and the University of Southern California School of Medicine.

In total, 653 persons were screened for eligibility of which 423 (65%) met the study
requirements. Four hundred and thirteen (98%) completed a face-to-face baseline interview
conducted by trained lay interviewers; the median interval between hospital admission and
the baseline interview was 5 days. Of these, 294 (71%) completed a three month follow-up
assessment and 304 (74%) were assessed at 12-months; 260 (63%) were assessed at all three
waves. There were minimal differences in attrition with respect to the constructs used in the
current analysis: those lost-to-follow up at the three month assessment were more likely to
think, at the time of their injury, that their physical recovery would occur sooner and the
mean age at follow-up was about one year younger than the mean age of those lost-to-follow
up at both three and twelve months. We used missing data procedures to minimize biases
that may result from sample attrition.

Symptoms of posttraumatic distress—Symptoms of posttraumatic distress were
assessed using the Civilian Version of the Posttraumatic Stress Disorder (PTSD) Checklist
(PCL; Weathers, Litz, Herman, Huska, & Keane, 1993). The PCL consists of 17 items
corresponding to one of the three DSM-IV symptom clusters of re-experiencing, avoidance,
and hyperarousal (APA, 1994). Responses are provided regarding the extent to which
participants were bothered by each symptom, ranging from 1 (not at all) to 5 (extremely).
The PCL has demonstrated solid psychometric properties (Andrynowski, Cordova, Studts, &
Miller, 1998; Blanchard, Jones-Alexander, Buckley, & Forneris, 1996; Gallagher, Riggs,
Byrne, & Weathers, 1998). Items were tailored to refer to the specific incident that resulted
in hospitalization. At the baseline survey, respondents reported on symptoms during the
period since the attack. For the follow-up surveys, respondents reported on symptoms
experienced over the preceding 7 days. For the current study, PTSD symptoms at each wave
were analyzed as a latent variable that was indicated by four symptom clusters: re-
experiencing, avoidance, numbing, and hyperarousal.

Physical functioning—Physical health and functioning was derived from 15 items drawn
from the physical domain of the RAND-36 Health Status Inventory (HSI; Hays, Prince-
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Embury, & Chen, 1998). The RAND-36 is perhaps the most widely used instrument to
measure health-related quality of life; the scale and its sub-scales have been associated with
chronic medical conditions such as heart disease (e.g., Stewart et al., 1989) and mortality
among the critically ill (e.g., Kaarlola, Pettila, & Kekki, 2004). Questions from the physical
domain cover four areas: general health perception, physical functioning, physical pain and
physical health-related role limitations. 1tems assessed respondents’ general health status
and were not tailored to refer specifically to their injury. Because of our interest in physical,
rather than emotional, health functioning, RAND-36 items that measure emotional well-
being, limitations due to emotional health, and energy/fatigue were excluded.

At the baseline interview, pretrauma physical health and functioning was assessed, and the
question stems were modified to reflect health “before your injury.” For example, the item,
“How much bodily pain did you have ‘during the past 4 weeks’”? was changed to ‘during
the 4 weeks before your injury’. For the 3- and 12-month interviews, the standard RAND-36
time frames were used; questions were keyed to current health perceptions and physical
functioning while role limitation and pain items referenced the past 4 weeks. Individual
items were answered with various response options (i.e., yes/no; not at all/a little/a lot). The
scale was administered in the standard format; for analysis, responses to all questions were
rescaled to range between 0 and 100, with low numbers corresponding to greater
impairment. Physical functioning was measured as a latent variable indicated by three item-
parcels created using every third item, each composed as the average of 5 scale items.

Other Covariates

Our research topic addresses the relationship between physical health and distress. We
pursued a modeling strategy that accounted for demographic factors and characteristics
associated with the injury that are not endogenous with posttraumatic distress or physical
functioning yet which might confound this relationship, thereby modeling the portion of
distress and physical functioning not accounted for by these other factors. Specifically, the
covariates included in our model were:

Length of hospitalization—Duration of hospitalization, obtained from medical records,
was included as a measure of injury severity. We used the square-root transform of this item
to better meet the distributional assumptions of the analyses and improve the prediction of
mental health and physical functioning outcomes.

Injury severity—Injury severity scores (ISS) were obtained from hospital records (Baker,
O’Neill, Haddon, & Long, 1974). Values range from 1 to 75 and are based on the site and
extent of injuries with higher values reflecting a higher likelihood of death from the injuries.
We used the square-root transform of this item to better meet the distributional assumptions
of the analyses and improve the prediction of mental health and physical functioning
outcomes.

Perceived injury severity—Respondents were asked at baseline to rate, using a single
item, the severity of their injury, at its worst. Responses ranged from 0 (not at all severe) to
5 (life-threatening).

Perceived physical recovery—Respondents were asked at baseline, using a single item,
how long they felt it would take for them to “fully physically recover” from the injury.
Responses ranged from 0 (a few days) to 5 (may not recover).

Demographic factors—Respondent age was assessed by self-report; gender was assessed

by interviewer observation.

J Consult Clin Psychol. Author manuscript; available in PMC 2013 June 11.
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Data Analysis

Results

We implemented structural equation modeling, using Mplus (Muthén and Muthén, 2006), as
our general analytic strategy to assess the relationship between posttraumatic distress and
physical functioning after a violent attack. A longitudinal measurement model was estimated
for both PTSD and physical functioning in which the factor loadings for each indicator were
constrained to be invariant across waves, and error terms were allowed to correlate with
themselves across adjacent waves.

A cross-lagged structural model was then fit to these latent variables, as shown in Figure 1.
Each construct from the follow up waves was regressed on both constructs from the prior
wave. Correlations between the residuals of PTSD and physical health functioning within a
follow up wave were also estimated. Because baseline physical health functioning was
assessed with respect to a pre-injury time frame and PTSD symptoms with respect to a post-
injury time frame, baseline PTSD was regressed on baseline physical health functioning.

In addition to the theoretically defined paths between posttraumatic distress symptoms and
physical functioning, we included several covariates in the model (i.e., gender, age, injury
severity, length of hospitalization, perceived injury severity at baseline, and perceived
likelihood of recovery). In an initial model, we regressed both PTSD symptoms and physical
health status from all waves on all covariates. To create a more parsimonious model and
improve the reliability of our estimates, we removed unnecessary covariate paths using a
pruning procedure. Paths between covariates and outcomes were removed iteratively in a
stepwise manner until there was no further reduction in the Akaike Information Criteria
(AIC). This strategy is a conservative approach to exclusion, retaining all effects that have
p-values less than approximately .20.

To account for sample attrition, we conducted all analyses using expectation maximization
(EM) parameter estimates (McLachlan & Krishnan, 1996). EM avoids sample biases that
can occur when cases are omitted from the analysis for having missed at least one follow-up
interview (Little & Rubin, 1987). When data are “missing at random” or “missing
completely at random”, EM is an unbiased method for increasing inferential power. Muthén
& Muthén (2006) recommend a minimum of 10% covariance coverage (the proportion of
data present to estimate each pairwise relationship); in the current study, covariance
coverage ranges from 59% to 100%. All standard error estimates were derived with
sandwich estimation which is robust to deviations from normality (Huber, 1964).

Descriptive Analysis

The sample consists of 413 individuals assessed at baseline. The majority of the sample was
male (94%) and the average age was 25 (SD = 5.8). Fifty-nine percent had sustained gunshot
injuries and the remainder was injured from other penetrating or blunt objects. Seventy-eight
percent self-identified as Hispanic, 13% self-identified as Black; 3% identified as non-
Hispanic Caucasian; 3% identified as Asian; and 4% identified as Native American,
multiracial, or other. The average injury severity score was 9 (SD = 8.41) which is
considered to be of mild severity (Baker et al., 1974); average length of hospitalization was
approximately 7 days (SD = 8 days). On average, respondents reported that their injuries
were very severe (M= 3.0; SD = 1.2) and that it would take them between a few weeks and
a few months (M= 1.9; SD = 0.90) to fully physically recover from the injury.

The mean level of pre-injury physical functioning across all items (recorded at baseline) is
close to the maximum level of 100 (M= 92; SD = 14). At 3-months, the mean level of
physical functioning was 67 (SD = 27), and at 12-months the mean level was 75 (SD = 24).

J Consult Clin Psychol. Author manuscript; available in PMC 2013 June 11.
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The mean level of posttraumatic distress for the group was 39 at baseline (SD = 13.77), 36
(SD = 14.28) at 3-months and 34 (SD = 14.45) at 12-months (range: 17 to 85).

Different strategies have been suggested for using the PCL to identify persons who meet
screening criteria for PTSD. We used two of these strategies to illustrate the degree of
distress in this sample. First, individual symptoms receiving a score of 3 (/moderately) or
greater were treated as indicating symptom presence and mapped against the DSM-/V
criteria B-D (Weathers et al., 1993). Following this scoring strategy, 25% of participants
met screening criteria for PTSD at the initial assessment (excluding duration), whereas 26%
and 20% met criteria at 3- and 12-month assessments. In addition, using a total PCL score of
44 as a cut point (Blanchard et al., 1997), 33%, 25%, and 24% meet screening criteria for
PTSD and baseline, 3- and 12-month assessments, respectively.

Structural Equation Model

Our longitudinal measurement model including only PTSD and physical functioning fit the
data well (X2 (174) = 286.7, CFI1=0.98, SRMR=0.04). We then estimated the full cross-
lagged structural model including associations between the selected covariates and each of
the mental and physical health constructs. After an iterative pruning procedure, 12 of 36
paths between covariates and the outcome measures were estimated in the final model. This
final model fit the data well, X2 (298) = 519.48, CFI = 0.95, RMSEA = 0.04. Factor
loadings from the complete SEM are presented in Table 1.

Figure 1 shows the standardized path coefficients that relate physical functioning to
psychological distress over time from the final model. As is common in longitudinal studies
with closely spaced measurement intervals, the constructs were relatively stable over time
resulting in large autoregressive paths. One expected deviation from this pattern was that
pre-injury physical functioning was not a strong predictor of post-injury physical
functioning.

The model revealed a somewhat complex relationship between posttraumatic distress and
physical functioning over time. Higher levels of acute distress one week post injury were
associated with worse than expected levels of physical functioning 3-months later, while
controlling for the severity of the injury and all other covariates. This finding is consistent
with a causal model in which acute psychological distress inhibits the recovery of physical
functioning after injury. However, the analogous path relating 3-month PTSD symptoms to
12-month physical functioning was not significantly different from zero. Moreover, the
effect of distress on physical functioning was significantly stronger in the earlier interval
(delta-x2 (1) = 10.45, p=0.001). The cross-lagged path from physical functioning to PTSD
symptoms for the 3- to 12-month interval indicates that individuals with poor physical
functioning at 3-months had more severe psychological distress at 12-months than would be
expected based on their earlier distress and injury severity. This observation is consistent
with a causal model in which impaired physical functioning exacerbates PTSD symptoms.
The standardized path from 3-month physical functioning to 12-month posttraumatic
distress was not significantly greater than the reciprocal effect of 3-month distress on 12-
month functioning (delta-y? (1) = 1.02, p = 0.31).

The model also revealed significant negative associations between the residual variability of
physical functioning and the residual variability in PTSD symptoms within both the 3- and
12-month waves. Individuals who have greater distress than would be expected at a given
wave tend to also have worse physical functioning than would be expected at that wave.
This finding may be due to a shared source of error, the common cause of an omitted
covariate, or causal effects between psychological distress and physical functioning that are
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not captured in this model (e.g., an effect of physical functioning on PTSD symptoms that
occurred at 8 months and is therefore not measured).

The final model also revealed associations between the covariates and both physical
functioning and posttraumatic distress (see Table 2). For the most part, the associations
between covariates and all outcomes are consistent with prior epidemiologic research on
PTSD, attesting to the construct validity of our chosen outcome measures. For example,
individuals who perceived the injury as either more severe or requiring a longer recovery
tended to have worse psychological outcomes. In contrast, those who were hospitalized
longer or predicted a longer recovery period had worse subsequent physical functioning. In
addition, most of the effects of covariates on 12-month outcomes were indirectly influenced
by early outcomes; thus, the direct paths of covariates to 12-month outcomes could often be
parsimoniously omitted from the final model.

Discussion

This longitudinal study of hospitalized survivors of community violence examined key
issues concerning the interrelationship between posttraumatic distress and physical
functioning. To our knowledge, this study is the first to systematically estimate the
reciprocal cross-lagged relationships between these constructs over time. This investigation
differs from other similar research in focusing on posttraumatic distress and physical
functioning in the relatively immediate aftermath of trauma exposure. Results suggest a
complex pattern of reciprocal effects. First, these findings document that early posttraumatic
distress has a negative influence on subsequent physical functioning. Specifically,
individuals who experienced greater distress in the days immediately following physical
injury were more likely to report poorer than expected physical functioning at 3 month
follow-up. This finding held, even after accounting for objective and subjective measures of
injury severity. However, posttraumatic distress experienced 3-months post-injury was a less
important determinant of long term physical functioning. Although the negative effects of
acute posttraumatic distress may persist over time due to the high degree of stability in
physical functioning after three months, we did not find significant evidence that later
psychological distress continues to directly degrade physical functioning between three and
12 months. Findings also demonstrate that poor physical functioning is associated with
subsequent posttraumatic distress. Specifically, we found that physical impairment at 3-
month follow-up was linked to higher than expected levels of psychological distress at 12-
month follow-up.

Our findings are particularly notable inasmuch as psychological research has previously
shown relationships between distress and physical functioning, but has not demonstrated a
temporal order in the development of these two constructs. The present study found
evidence that PTSD symptoms and physical functioning problems can each precede the
development of (or inhibit recovery from) the other problem. Individuals with high acute
PTSD symptoms subsequently developed worse physical functioning at 3-month follow-up,
whereas those with physical functioning problems at 3-months went on to develop worse
than expected PTSD symptoms at 12-months. In prior longitudinal analyses, Schnurr and
colleagues (2006) examined PTSD symptoms among Vietnam veterans and found that
changes in PTSD symptoms were negatively associated with changes in physical-health
related quality of life during the same time. Similarly, Blanchard and colleagues (1997)
showed that physical recovery between a traumatic event and 4 months later was associated
with remission of PTSD 6-months after the event. These earlier studies did not establish,
however, whether physical health problems preceded changes in mental health or visa versa.
Therefore, the present research goes beyond the previous investigations by documenting a
temporal pattern that is consistent with reciprocal causal effects.

J Consult Clin Psychol. Author manuscript; available in PMC 2013 June 11.
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Our research was not designed to address the specific mechanisms that might underlie the
effect of physical health on the subsequent development of PTSD symptoms and vice versa,
although there are several mechanisms that may be operating. For example, one possibility
is that physiological symptoms become cues of the cognitive, psychological, or behavioral
response to the index trauma, and lead to posttraumatic distress (Resnick, Acierno, &
Kilpatrick, 1997). Another possibility is that lingering inability to perform basic tasks may
make survivors more mindful of their traumatic experience than they otherwise might be.
Recollection of the traumatic event may then trigger hyperarousal, avoidance, and other
symptoms of posttraumatic stress disorder (Wessa & Flor, 2007). Alternatively, physical
impairment may limit occupational or social functioning, thereby increasing a traumatized
individual’s reliance on coworkers, family, and friends to accomplish basic tasks which
might also exacerbate symptoms of distress (Stein et al., 1997). Another conjecture is that
that poor physical functioning might also interfere with seeking mental health care for
psychiatric problems, thus resulting in greater psychiatric distress (Smith, Schnurr, &
Rosenheck, 2005; Savoka & Rosenheck, 2000). Research on the mechanisms underlying the
observed relationships is needed, and might be informed by the results of the current study
inasmuch as mechanisms should account not only for the association of distress and physical
functioning in individuals with chronic PTSD but also must explain how distress might
influence health relatively soon after trauma exposure.

Inasmuch as these data suggest that initial posttraumatic distress was more important than
subsequent distress in predicting changes in physical functioning following sudden physical
injury, our findings have important clinical implications. Currently, with few exceptions
(Zatzick, 2003), evaluation and treatment is uncommon for individuals at risk for PTSD
following hospitalization for traumatic injury. This pattern is particularly true of our own
sample in which less than 50% of individuals with mental health needs received care in the
year following their assault (Jaycox et al., 2004). Early intervention in trauma centers has
been recommended as a means of preventing the development of PTSD (Zatzick, Russo,
Roy-Byrne, Jurkovich, & Katon, 2005). The current findings suggest that these interventions
may promote both physical and emotional recovery in at least two ways. First, early
intervention may reduce the likelihood of acute distress, which is directly and strongly
linked with later PTSD symptoms. Moreover, the benefits of psychological interventions on
acute posttraumatic distress may directly improve short-term (e.g., 3-month) physical
functioning. Given that acute distress independently predicts physical functioning, the
possibility exists that early psychological interventions aimed at reducing acute distress may
improve subsequent physical functioning. To the extent that acute psychological distress
may hamper posttraumatic physical functioning as well as posttraumatic mental health, these
findings underscore the potential value of developing and implementing interventions for
acute psychological care within the general trauma setting (e.g., Zatzick et al., 2005).2 Data
from the current study suggest both that research examining the effectiveness of
psychological interventions following trauma should continue to include physical
functioning outcomes, and that new interventions be designed to consider the potential
effects on physical functioning.

There are several limitations of the current study that highlight the need for additional
research. First, like virtually all research on the relationship of posttraumatic distress and
functional status (e.g., Holbrook et al., 2001; Jacobsen et al., 1998; Kapfhammer et al.,
2004; Schnurr et al., 2006; Kimerling et al., 2000; Michaels et al., 1999; Paylo & Beck,
2005; Magruder et al., 2004), we relied on self-reported functional status. Although this

2The few reported trials of clinical interventions for PTSD have found the interventions to be more effective in reducing
psychological distress than in improving physical functioning (e.g., Schnurr et al., 2007; Malik et al., 1999). It should be noted,
however, that this research has not examined acute posttraumatic distress per se.
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strategy has proven valuable for many purposes, future research is needed to corroborate
self-reported functional status with objective measures of functional status or other measures
of health status. Moreover, given that we have no measure of self-reported physical health
immediately after the attack, these data do not permit examination of the potential impact of
physical functioning immediately following physical injury on subsequent health and well-
being. Of course, it is likely that these measures would be highly collinear with our existing
measures of injury severity inasmuch as physical functioning for physically injured patients
who are interviewed shortly after hospitalization is likely to be heavily determined by their
injury. To the extent that this information would prove valuable, however, further research is
indicated. In addition, our sample also consisted primarily of young, urban, male, and
Hispanic victims of community violence. Although studies of this group of individuals fills
an important gap in the literature (Cabassa, Zayas, & Hansen, 2006), future research is
needed to discern the extent to which these findings may be generalizable to survivors from
other sociodemographic backgrounds as well as survivors of different types of trauma.
Furthermore, inasmuch as we studied individuals who had required hospitalization for the
treatment of injuries, the relevance of these findings to those who experience less severe
physical injuries is unclear. In addition, we introduced a minor change to a well-validated
instrument assessing health status and health-related functioning to adjust for pre-existing
differences in physical health (Hays, Prince-Embury, & Chen, 1998). To the extent that this
alteration introduced bias, additional research using truly prospective design to assess health
status pre-injury would prove useful.

Finally, although this study examined symptoms of PTSD, our findings do not imply that
symptoms of PTSD are uniquely related to functional impairment independently of other
mental health constructs such as general distress or depressive symptoms. Research
indicates, in fact, that symptoms of PTSD and depression are highly correlated following
traumatic injury (e.g., O'Donnell, Creamer, & Pattison, 2004; Shalev et al., 1998).
Moreover, much research has focused on the relationship between impaired physical
functioning and symptoms of depression (Hays, Marshall, Wang, & Sherbourne, 1994;
Kosloski, Stull, Kercher, & Van Dussen, 2005; Wells et al., 1989). Although research has
documented an independent effect of PTSD symptoms on physical health, particularly
cardiovascular outcomes, independent of depressive symptoms (Boscarino & Chang, 1999;
Kubzansky et al., 2007), future research might investigate whether symptoms of PTSD
influence physical functioning independently of depressive symptoms and visa versa.

In summary, this longitudinal study examined the relationship between posttraumatic
distress and physical functioning over time. Results indicate that higher levels of
posttraumatic distress immediately following a violent injury presage a poorer physical
recovery from the injury. In addition, lower physical functioning after an injury is linked
with greater than expected posttraumatic distress at 12-month follow-up. Given the
prevalence of community violence in the United States, further research on this topic has
significant clinical and public health relevance. Interventions aimed at improving health in
one domain should be investigated as having the potential to promote health in the other.
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Figure 1. Final Structural Model of Posttraumatic Distress and Physical Functioning
Notes. Numbers denote standardized path coefficients that were estimated while controlling
for seven covariates not shown in the figure. *p<0.05, **p<0.001
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Final Model Factor Loadings

Table 1

Average Standardized Unstandardized
Loadings Loadings
Posttraumatic
Distress
Re-experiencing 0.83 1.00
Avoidance 0.69 0.95
Numbing 0.74 0.83
Hyperarousal 0.82 0.96
Physical
Functioning
Item parcel 1 0.85 1.00
Item parcel 2 0.90 0.80
Item parcel 3 0.90 0.93

Note. Unstandardized loadings were constrained to be equal across the three time points, but variances were not. The standardized loadings
presented are the unweighted means of the standardized loadings across three timepoints.
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