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The Relationship Between Intimate Partner Violence
and PTSD: An Application of Cox Regression With

Time-Varying Covariates

Mieko Yoshihama!-3 and Julie Horrocks?

This study uses Cox regression with time-varying covariates to examine the relationship between
intimate partner violence and posttraumatic stress disorder (PTSD) in a random sample of Japanese
American women and immigrant women from Japan (N = 211). Because applications of survival
analysis in trauma research are scarce, this paper presents the utility of this analytical approach by
contrasting it with other common methods of analysis (chi-square tests and Cox regression with
covariates that do not change over time).
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Introduction

In this paper, we applied Cox regression with time-
varying covariates to investigate the relationship between
intimate partner violence and posttraumatic stress disorder
(PTSD) in arandom sample of Japanese American women
and immigrant women from Japan. Because applications
of survival analysis in trauma research (intimate partner
violence research in particular) are scarce, we compared
this method to other methods commonly used in studies
of intimate partner violence and PTSD.

Intimate Partner Violence and PTSD

Although many studies have investigated PTSD in
women who have experienced intimate partner violence,
few have assessed PTSD over the course of women'’s lives
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(Cascardi, O’Leary, Lawrence, & Schlee, 1995; Gleason,
1993; Tolman & Rosen, 2001). These studies found that
40-54% of battered women developed PTSD sometime
in their lives. The lifetime prevalence of PTSD among
battered women is much higher than the 10-14% found
in the general population of women (Breslau & Davis,
1992; Breslau, Davis, Peterson, & Schultz, 1997; Kessler,
Sonnega, Bromet, Hughes, & Nelson, 1995; Resnick,
Kilpatrick, Dansky, Saunders, & Best, 1993). Most stud-
ies of PTSD in battered women have used small, non-
representative samples, typically self-identified battered
women recruited through advertisements or from assis-
tance programs, such as battered women’s shelters and
counseling programs. Many studies lacked a comparison
group of nonabused women and investigated samples of
almost exclusively White women; Tolman and Rosen’s
study is a notable exception (Tolman & Rosen, 2001).
Studies of PTSD among people of Asian and Pacific Is-
lander descent are particularly scarce and the few that exist
have focused on nonintimate partner violence trauma, such
as war-related atrocity (Abueg & Chun, 1996), combat-
related trauma (Loo, 1994), and exposure to civil unrest
(Kim-Hog, Chong, Blake, & Hiley-Young, 1995). Only
one study examined the relationship between intimate
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partner violence and posttraumatic stress symptoms
among women of Japanese descent in the United States
(Yoshihama & Horrocks, 2002). This study found that
women who had experienced injuries and/or fear for their
lives, in addition to partners’ emotional and physical vio-
lence, had significantly higher numbers of posttraumatic
stress symptoms than did those who had not experienced
partner violence.

In addition to these sampling issues, several method-
ological issues arise in research on intimate partner vio-
lence and PTSD. Many studies have failed to establish the
temporal sequence of intimate partner violence episodes
and the onset of PTSD, which makes it difficult to sep-
arate preexisting conditions from the effects of violence.
Moreover, studies have typically estimated the lifetime
prevalence of PTSD by the sample proportion, that is, by
dividing the number of respondents with PTSD by the
total number of respondents. Because some women who
are free of PTSD at the time of assessment may develop
PTSD later, the sample proportion is likely an underes-
timate of the true lifetime prevalence (to be discussed
in detail below). Typically, chi-square analysis has been
used to examine whether intimate partner violence is as-
sociated with an increased likelihood of lifetime PTSD
(Cascardi et al., 1995; Gleason, 1993; Tolman & Rosen,
2001). This approach also fails to account for the possibil-
ity that some observations in the sample are censored; that
is, some women who have not developed PTSD at the time
of the interview may develop it later in life. Moreover, this
method fails to recognize that intimate partner violence is
an event that occurs at a specific moment during adult life,
rather than an attribute that remains constant over the life-
course. These methodological problems limit the ability to
make inferences about the relationship between intimate
partner violence and PTSD.

This study addresses these issues through the use
of a unique data set and a specialized statistical tech-
nique. The data set consists of information collected from
a community-based random sample of Japanese American
and immigrant Japanese women and includes information
on the timing of intimate partner violence and the on-
set of PTSD. The sample included a natural comparison
group—a subset of women who had never experienced
intimate partner violence. The information on the timing
of intimate partner violence and the onset of PTSD helped
establish whether PTSD developed after the occurrence of
trauma. To exploit the unique features of this data set, we
used a special statistical technique from survival analysis,
Cox regression with time-varying covariates. This method
takes into account censoring, and the temporal sequence
of the occurrence of intimate partner violence and PTSD
onset (see below).
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Survival Analysis and Cox Regression
With Time-Varying Covariates

In survival analysis, the outcome variable is the time
to some event. The task of a survival analysis is to esti-
mate the distribution of this variable, and examine how
this distribution is affected by independent variables. In
this study, the event of interest is time to onset of PTSD,
measured in years since birth (i.e., age). Survival analy-
sis provides an estimate of the proportion of women who
develop PTSD at a particular age, in other words, an age-
specific estimate of the incidence of PTSD.

One way to visualize the changing incidence of an
event is to plot the cumulative incidence function (CIF).
The value of the CIF at age ¢ represents the probability
that the event of interest occurred at or before age t. In
contrast, most survival analysis software presents the sur-
vivor function (also referred to as the survival function),
which provides the probability that the event has not oc-
curred by age ¢. For this study, the event of interest is the
onset of PTSD. Because we are interested in examining
the risk of developing PTSD, as opposed to remaining
PTSD-free, we present the CIF rather than the survivor
function. The CIF has been used in previous studies of
PTSD (Chilcoat & Breslau, 1998) and intimate partner
violence (Yoshihama & Gillespie, 2002).

Another way of visualizing changing PTSD inci-
dence is through the hazard function. In our context, the
hazard can be thought of as the age-specific risk of devel-
oping PTSD. More precisely, the hazard function at age ¢
gives the instantaneous risk of developing PTSD at age ¢,
given that the individual is free of the disorder (i.e., still
at risk) up to that time. The hazard function is particularly
informative because it considers both the changing rate of
events over time, and the changing number of individuals
at risk. Although the CIF necessarily increases over time,
the hazard function is not subject to any such constraint.
The hazard function illustrates changes in risk over the
lifespan, which can help identify age groups that are at
high risk for developing PTSD, to whom prevention and
intervention can be targeted.

As indicated previously, some women in the sam-
ple had not experienced PTSD by the time of interview;
these women are referred to as being censored. Although
some of these women may develop PTSD later in life, this
event will not be observed by the researcher. As far as
the researcher is concerned, a woman who is censored at
age 20 is no longer “at risk” of being observed to de-
velop PTSD. Censoring is a common feature of time-
to-event data, which, if ignored, can lead to substantial
biases in the analysis. The techniques of survival anal-
ysis correctly take censoring into account. For instance,
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the Kaplan—-Meier method builds an estimate of the CIF
as a product of conditional probabilities or proportions
(Kaplan & Meier, 1958). The denominators of these pro-
portions change according to the changing numbers of
women at risk in each age group (see Allison, 1995, for
more details).

The techniques of survival analysis include several
parametric regression models (e.g., exponential, Weibull,
log-logistic, log-normal) as well as a semiparametric
model (Cox regression) that are useful in examining the
effects of covariates on the distribution of the time to an
event. Of these, the Cox regression model (also known as a
proportional hazards model) is the most widely used. Un-
like parametric regression models that assume a particular
distribution for the outcome variable, Cox regression re-
quires only that the effect of a time-fixed covariate on the
hazard function be proportional. Coefficients that quantify
the effect of the covariates on the hazard of PTSD can be
estimated, and exponentiation of coefficients allows us to
describe the effect as a hazard ratio or (roughly) a relative
risk. A hazard ratio of 1 indicates that the covariate has no
effect on time to PTSD onset.

Cox regression can include covariates that change
over time (Allison, 1995). This is particularly salient in
investigating the éffects of intimate partner violence on
the development of PTSD, because intimate partner vio-
lence can occur any time in a woman’s life. Cox regres-
sion with only time-fixed covariates would classify women
into ever-abused and never-abused groups and estimate the
relative hazard or age-specific risk of PTSD onset in each
group. This approach, however, does not take into account
that a woman’s abuse status may change over the course
of her lifespan. For instance, consider a woman who expe-
rienced violence by her partner for the first time at age 35,
and developed PTSD at age 40. In Cox regression with
a time-fixed covariate, she would be classified into the
abused group, and her data would contribute to the esti-
mation of the hazard of developing PTSD for the abused
group at all ages. In fact, though, she is only a member
of the abused group after age 35. Cox regression with a
time-varying covariate allows this woman to contribute to
the nonabused group until age 35, and thereafter to the
abused group.

In the present study, we illustrate the consequence
of not accounting for censoring and/or the time-varying
nature of intimate partner violence by considering a very
simple model with intimate partner violence as the only
independent variable, and contrasting the results obtained
using three different methods: chi-square analysis and Cox
regression with time-fixed and time-varying covariates.
Finally, a more complete model is presented, which ex-
amines the effect of intimate partner violence and other

covariates on the development of PTSD over the course
of women’s lives.

Method
Participants

This study used a community-based random sample
of 211 women of Japanese descent born in the United
States or Japan, between 18 and 49 years of age, and who
had had an intimate heterosexual relationship. The upper
age limit was intended to minimize the effect of hormonal
changes around menopause, which may affect the experi-
ence of posttraumatic symptoms. We used a list of house-
holds containing persons with a Japanese surname in Los
Angeles County compiled by a survey sampling company.
This method of sampling households with Japanese sur-
names was used in the absence of a list that enumerated
all women of Japanese descent. Although this method ex-
cluded women whose surname had been changed due to
interethnic or interracial marriage, we found that approx-
imately one fourth of the respondents had a partner who
was not of Japanese descent.

Following the introductory letter sent to the house-
holds, a screening telephone call was made to identify
eligible women. One woman per household was selected
using a random procedure. Of the 407 households deter-
mined to have at least one eligible woman, 211 women
completed the interview, resulting in a response rate of
52%. This rate is comparable to other studies of women’s
victimization that used similar in-depth face-to-face inter-
views (Russell & Howell, 1983; Wyatt, 1985) or telephone
interviews (Smith, 1987). The respondents did not differ
from those who declined to participate with respect to
marital status, region of residence, or primary language
spoken; however, those women who declined to partici-
pate tended to be older than the respondents.

The mean age of the respondents was 37.2 (SD =
10.2). The majority (57%) were married at the time of
the interview, 10% had been separated or divorced, and
33% had never been married. Over one fourth (27%) were
born in Japan. On average, the respondents completed
15.3 years of schooling (SD = 2.0), and 51% were college
graduates. At the time of the interview, the majority (78%)
were employed. The respondents’ annual household in-
comes were relatively high; 36.8% reported a household
income higher than $60,000. Nevertheless, 44.8%
reported a personal income of less than $15,000 annually.
The respondents were sociodemographically comparable
to female residents of Japanese descent aged 18-49 in Los
Angeles County based on the 1990 Census with respect
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to educational level, marital status, employment status,
occupation, birthplace, and English proficiency; however,
women with higher personal and household incomes were
overrepresented in this study (see Yoshihama, 1999, for
details). Women who reported intimate partner violence
did not differ from those who did not with respect to age,
educational level, employment status, relationship status,
income, or country of birth.

Procedure

Written consent was obtained at the beginning of
the interview. In addition to approval from the Institu-
tional Review Board, a Certificate of Confidentiality was
obtained from the National Institute of Mental Health,
Department of Health and Human Services. Trained fe-
male interviewers conducted face-to-face interviews in the
respondent’s preferred language (English or Japanese);
46 women (22%) chose to be interviewed in Japanese.
The interview was audiotaped if the respondent consented
(67%). On average, the interview lasted 90 min. At the
conclusion of the interview, the respondent received $20
and a list of available assistance programs, including those
with services provided in Japanese. The respondents were
asked whether they wished to speak to a counselor, and a
referral for counseling was made if requested.

Measures

Both English and Japanese versions of a question-
naire were developed for this study. Existing standardized
measures (e.g., PTSD measure) were translated from En-
glish to Japanese using a back-translation method, and
other measures (e.g., intimate partner violence measure)
were constructed using a decentering method (Marin &
Marin, 1991), which involved developing a questionnaire
in two languages simultaneously, followed by a series of
translation and back-translation between the two versions
as revisions were made to either language version. Both
versions of the questionnaire underwent item-by-item re-
view by practitioners, researchers, and graduate students
in social work and were pilot-tested with a convenience
sample of 21women of Japanese descent in Los Angeles
County prior to the study.

PTSD

PTSD was measured by a modified form of the Na-
tional Women’s Study PTSD Module (Kilpatrick,
Resnick, Saunders, & Best, 1989), a measure developed

Yoshihama and Horrocks

specifically to examine women’s responses to victimiza-
tion. It assesses the symptoms of posttraumatic stress ex-
perienced during the respondent’s lifetime up to the time
of the interview, unlike most other measures that focus
on current or past-year symptoms. Specifically, the Na-
tional Women’s Study PTSD Module assesses the respon-
dent’s experiences of 17 symptoms in three domains that
correspond to the DSM-IV diagnostic criteria (Diagnos-
tic and statistical manual of mental disorders, 4th ed.,
American Psychiatric Association, 1994): reexperiencing
the trauma, avoidance and numbing of responses, and in-
creased arousal. The internal consistency (Cronbach’s o)
for each of the three domains was .66, .72, and .64, respec-
tively; internal consistency was comparable between the
English and Japanese versions. The respondent’s PTSD
status was assessed using the DSM-/V criteria: at least one
of five reexperiencing symptoms, three of seven avoidance
symptoms, and two of five arousal symptoms. The original
National Women’s Study PTSD Module examines the age
at which the respondent experienced specific symptoms
for the first time and the timing of the last episode. In the
present investigation, a modification was made; namely,
the age of the respondent at onset and every subsequent
recurrence of specific posttraumatic stress symptoms was
obtained. A respondent must experience a certain number
of symptoms in each domain simultaneously to meet the
diagnostic criteria for PTSD. Thus, extra information on
the timing was collected in order to determine what symp-
toms occurred simultaneously, which in turn allowed the
assessment of the age(s) at which the DSM-IV diagnos-
tic criteria were met. If the respondent met the diagnostic
criteria multiple times, the age of PTSD onset was ob-
tained by calculating the minimum age at which she met
the criteria.

Intimate Partner Violence

Using behavior-specific questions, the respondents
were asked whether they had experienced 31 types of
physical violence and 3 types of sexual assault at the
hands of current or former partners during their lifetimes to
date. Physical violence ranged from pushing to the use of
lethal weapons and included all nine items of the Physical
Aggression subscale of the Conflict Tactics Scale (CTS;
Straus, 1990b) with the following modifications: (1) orig-
inal CTS items that contained different acts of violence
(e.g., kicking, biting, or hitting with a fist) were sepa-
rated into individual items, and (2) attempted and com-
pleted acts of violence were also differentiated. The CTS
iterns were augmented by items drawn from other studies
and professional consultations (see Yoshihama, 1999, for
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specific types of violence examined). Three sexual assault
items were adopted from the Sexual Experience Survey
(Koss, Gidycz, & Wisniewski, 1987) and assessed whether
the respondent was forced to have sex: (1) when under the
influence of alcohol or drugs or when her judgment was
otherwise impaired; (2) with verbal coercion; and (3) with
physical coercion. Based on this information, we created
a dichotomous variable that recorded whether the respon-
dent had ever experienced physical or sexual intimate part-
ner violence. The minimum age at which the respondent
first experienced intimate partner violence was calculated.
We combined physical and sexual violence because part-
ners’ sexual assault is strongly associated with physical
violence and the age of the first physical and sexual vio-
lence incidents were highly correlated.

Childhood Abuse

The respondent was asked whether she had been
abused as a child, and if so, whether the abuse was physical
or sexual in nature. Only two respondents reported hav-
ing experienced childhood sexual abuse, and both of these
women also reported childhood physical abuse. Therefore,
we created a dichotomous variable representing the expe-
rience of childhood abuse.

Sexual Victimization by Nonintimates

The respondent reported whether she had experi-
enced: (a) stalking, (b) unwanted touching of breasts and/
or genital areas, and (c) sexual assault at the hands of
someone other than an intimate partner, and if so, the age
at which she experienced each type of victimization for
the first time. The smallest value was used as the age of
the first sexual victimization by nonintimates.

Immigration Status

Each respondent was asked whether she was born in
the United States or Japan, and those born in Japan were
asked at what age they relocated to the United States. In-
stead of the respondent’s country of birth, we
dichotomized the respondents into 1st generation (those
who immigrated to the United States at age 13 or older,
n = 44) and 1.5+ generation (those who immigrated to
the United States before age 13 or were born in the United
States, n = 167). This classification was used because
those who immigrated to the United States during their
preteen years or earlier (sometimes referred to as the 1.5
generation) are likely to have different life experiences
than those who immigrated as adolescents; the life expe-
riences of the 1.5 generation may be similar to the ex-

perience of those who were born in the United States
(Allensworth, 1997; Myers & Cranford, 1998).

Statistical Analysis

All statistical analyses were performed in SAS, ver-
sion 8.0. We used methodologies from survival analysis
(e.g., Kaplan—-Meier, Cox regression) to model the time
to first occurrence of PTSD, with age of the respondent
as the time scale. We used the Kaplan-Meier method in
SAS Proc Lifetest to estimate the survivor functions used
to construct the CIF plot. The value of the CIF at time ¢
was calculated as 1 minus the survivor function at time ¢.
Chi-square tests and Cox regression (SAS Proc PHREG)
with time-fixed and time-varying covariates were used to
assess the effect of intimate partner violence on PTSD.
We chose to use Cox regression rather than a parametric
model because the commonly available parametric models
do not accommodate the U-shaped hazard function seen
in this data (see Fig. 2). Time of PTSD onset was recorded
as the age (in years) at which a woman first experienced
PTSD. The discrete nature of this measurement resulted
in 21 tied PTSD times. We used the “ties = exact” option
in SAS Proc PHREG, which is appropriate because we
believe that these tied events actually occurred at different
times, but the exact ordering of the event times is unknown
(Allison, 1995). For the model with a time-fixed covariate,
the proportional hazards assumption was checked graphi-
cally. To estimate the hazard function, we used the baseline
statement and counting process style of input in SAS Proc
PHREG, as outlined in Therneau and Grambsch (2000).
Smooth plots of the hazard function were made using a
SAS macro written by Allison.

Results

Experiences of Intimate Partner Violence
and Probability of Developing PTSD

Of the 211 respondents, 115 (55%, 95% CI = 0.48,
0.61) reported having experienced intimate partner vio-
lence, and 30 (14%, 95% CI =0.10, 0.19) had experienced
PTSD sometime in the past. Figure 1 shows cumulative
incidence functions (CIF) for PTSD (solid line) and in-
timate partner violence (dashed line). As noted above,
the value of the CIF at a given age provides an esti-
mate of the probability of experiencing the event at or
before that age. The estimated probability of having expe-
rienced intimate partner violence by age 25, for example,
i5 .36 (95% CI = 0.30, 0.43), whereas the estimated prob-
ability of having experienced PTSD by age 25 is .08 (95%
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Fig. 1. Cumulative incidence functions showing the cumulative probability of experiencing intimate partner violence (IPV) and posttraumatic
stress disorder (PTSD) by age of respondent.

CI = 0.04, 0.12). The proportion of women who develop
PTSD is much lower than the proportion who experience
intimate partner violence. The largest increase in PTSD
onset appears to occur in the mid-20s and during the 40s,
as evidenced by the steep slope of the CIF during this pe-
riod. In contrast the greatest increase in intimate partner
violence occurs during the late teen years.

The Kaplan—Meier estimate of the probability of de-
veloping PTSD by age 49 (the maximum age of the respon-
dents) is .28 (95% CI = 0.10, 0.46). In contrast, the usual
sample proportion estimate of lifetime PTSD is 30/211 or
14%, which is much lower.

Effects of Intimate Partner Violence
on the Development of PTSD

For illustrative purposes, we investigated the effects
of intimate partner violence on the development of PTSD
and contrasted the results obtained using three different

methods. The first method of analysis—the one most com-
monly used in research on intimate partner violence—is
a chi-square test of the independence of intimate partner
violence and PTSD. Of the 115 respondents who expe-
rienced intimate partner violence, 21 (18%) developed
PTSD, as compared with 9 (9%) of the 96 respondents
who never experienced intimate partner violence. This
gave a risk ratio or relative risk of 0.18/0.09 = 2. A
chi-square test of independence was marginally signifi-
cant, x2(1, N = 211) = 3.39, p = .07.* This test can be
faulted on two fronts. First, it does not take into account
censoring. Second, it ignores the fact that intimate partner
violence occurs in the midst of adult life, rather than being
present from birth.

4 A likelihood ratio test from logistic regression, with a single dichoto-
mous covariate indicating lifetime intimate partner violence experience,
is statistically equivalent to the chi-square test discussed here. The ad-
vantage of logistic regression is that other covariates can be controlled
in the analysis.
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The second method of analysis is Cox regression with
a time-fixed covariate, a dichotomous covariate that indi-
cates whether a respondent ever experienced intimate part-
ner violence. The estimated hazard ratiois 2.11 (95% Cl =
0.97, 4.61). Thus, the hazard or risk of developing PTSD
was 2.11 times higher for those who experienced intimate
partner violence than for those who never experienced in-
timate partner violence, which was marginally significant
(p = .06). Although this analysis does take into account
the fact the some women are censored, it does not account
for the fact that intimate partner violence status can change
in midlife.

For the third method, Cox regression with a time-
varying covariate, we created a variable that takes the
value zero up until the time a woman experienced inti-
mate partner violence, and the value one thereafter, using
special syntax in SAS Proc PHREG (see Allison, 1995,
for details). Using this method, the hazard of PTSD onset
was estimated to be 3.34 times higher after experiencing
intimate partner violence (95% CI = 1.54, 7.26), which
was highly significant (p < .01). A visualization of the
effect of this time-varying covariate is given in Fig. 2.

nm

For a woman who experienced intimate partner violence
at age 25, the instantaneous risk (or hazard) of develop-
ing PTSD jumps at age 25 from approximately 0.0045 to
over three times that number, namely 0.015. Note that the
magnitude of the hazard is very small, as it represents an
instantaneous rate of change.

We investigated the duration of the effect of inti-
mate partner violence by including an interaction between
the time-varying covariate indicating intimate partner vi-
olence and time (Allison, 1995). If the effect of intimate
partner violence decreases linearly over time, we would
expect the hazard ratio to be less than 1. Our results indi-
cated a nonsignificant interaction in the expected direction
(hazard ratio = 0.95, p = .16).

Next we added the respondent’s experience of sex-
ual victimization by nonintimates as a time-varying co-
variate in the model, as well as childhood abuse and im-
migration status, which remain constant over the adult
lifespan. Although income, employment, education, and
marital status at the time of interview were recorded, these
variables were not included in the model. These con-
ditions change over the adult lifespan and may be the
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Fig. 2. Hazard plot showing risk of developing PTSD for a woman who experiences intimate partner violence at age 25. Upon experiencing
intimate partner violence, her risk of PTSD jumps from the lower line to the upper line.
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Table 1. Results of Cox Regression Predicting the Likelihood of
Developing PTSD in Japanese American Women

B SE Hazard ratio 95% Cl
Intimate partner violence 1.08 041 2.94** 1.32,6.54
Sexual victimization 070 039  2.00" 0.93,4.31
by nonintimates
Childhood abuse 064 041 1.90 0.65, 4.22
Immigration status® 0.05 043 1.06 0.46, 2.44

Note. N = 211, 30 events and 181 censored cases; likelihood ratio
x2(4,N =211) = 15.71, p < .0L

“ First generation as reference group.

*p <.10.**p < 01.

result of, rather than contributing factors for, partner abuse,
As shown in Table 1, controlling for sexual victimization
by nonintimates, childhood abuse, and immigration sta-
tus, intimate partner violence was associated with an in-
creased probability of developing PTSD. Those women
who had experienced intimate partner violence were al-
most three times more likely to develop PTSD (95% CI =
1.32, 6.54), which was similar to the result of the simple
model described above. No interactions among intimate
partner violence (time-varying), childhood abuse, sexual
victimization by nonintimates (time-varying), and immi-
gration status were significant.

Discussion

In this study of a community-based random sam-
ple of American women of Japanese descent, the sam-
ple proportion estimate of lifetime PTSD was 14%. This
proportion is comparable to the 10-14% lifetime PTSD
rates estimated using the sample proportion found in other
community-based studies of American women (Breslau
et al., 1997; Breslau & Davis, 1992; Kessler et al., 1995;
Resnick etal., 1993), suggesting that rates among Japanese
American women are similar to those in other sectors of
American society. However, as argued in the text, this
method of estimation is biased. The Kaplan—-Meier esti-
mate of the cumulative probability of PTSD onset by age
49 (the maximum age of the respondents) was 28%, which
is about double the sample proportion. The difference rep-
resents the consequence of taking censoring into account.
Nevertheless, the Kaplan-Meier estimate is probably still
an underestimate of lifetime PTSD, as women over the
age of 49 may develop PTSD, but were not represented in
our sample.

In samples of women from shelters and counseling
services, the proportion who currently have a diagnosis
of PTSD provides an estimate the prevalence of PTSD in
the community (as opposed to lifetime prevalence). This
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quantity is useful for service providers and helps guide
resource allocation, for instance, in estimating the num-
ber of women needing mental health services. However,
to identify groups of women at risk of developing PTSD
and to develop prevention programs, information on the
incidence or risk of onset of PTSD over the women'’s life-
course is necessary (Greenland & Rothman, 1998).

Our analyses revealed that the risk of developing
PTSD is not constant across a woman’s lifetime. The risk
of developing PTSD was high during the respondents’
mid-20s, dropped to a low in the early 30s, then started
to rise again during the 40s. Although we might expect
younger women to be at increased risk of PTSD because
many women had experienced intimate partner violence
in their teen years and early 20s, the increase later in life is
rather surprising. Of the five women who developed PTSD
during their 40s, two reported recent intimate partner vio-
lence. The remaining three women may have experienced
a delayed onset of PTSD, or developed PTSD in response
to another type of trauma. Also plausible is that respon-
dents in their late 30s and 40s had experienced PTSD ear-
lier in life, but had difficulty recalling symptoms from their
remote past. A study of the same sample of women inves-
tigated in this paper (Yoshihama & Gillespie, 2002) sug-
gests that middle-aged women are less likely than younger
women to report intimate partner violence experienced in
their youth, and the same phenomenon may occur with
PTSD.

Our analyses found no significant interaction
between intimate partner violence and time. Thus, there is
no evidence that the effect of intimate partner violence de-
creases over time. However, the lack of significance could
be due to the relatively small sample size, and the issue of
the duration of the effect of intimate partner violence on
PTSD must await further study.

There are several possible limitations of this study.
PTSD could have been caused by traumatic events other
than intimate partner violence. This study used the Na-
tional Women’s Study PTSD Module and assessed
whether respondents had experienced posttraumatic stress
symptoms without requiring the respondent to link their
symptoms to a specific traumatic event, unlike most other
measures of PTSD that assess symptoms in relation to spe-
cific event(s). For example, the Composite International
Diagnostic Interview (CIDI; World Health Organization,
1997) and SI-PTSD (Davidson, Smith, & Kudler, 1989)
assess symptoms in relation to the most upsetting event,
whereas the Diagnostic Interview Schedule (DIS; Robins,
Helzer, Croughan, & Ratcliff, 1981) assesses symptoms
in relation to the first, last, and worst events. Recently,
Breslau et al. (1998) assessed PTSD in relation to a ran-
domly selected traumatic event from the list of events
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reported by the respondent. Although these approaches
would have helped establish the link between intimate
partner violence and PTSD, there are limitations. Because
many individuals experience multiple traumas, failure to
meet diagnostic criteria for selected events does not elim-
inate the possibility that the respondent has developed
PTSD in response to other events. Moreover, the onset
of PTSD in relation to an identified event is not neces-
sarily the very first episode of PTSD for that individual;
she may have developed PTSD previously in response to
another traumatic event. Above all, requiring the respon-
dents to link their symptoms to a specific event can lead to
underdetection of PTSD cases because respondents may
not be able to link symptoms to a specific event in the past
(for more discussion on measurement of PTSD, see Briere,
1997; Solomon, Keane, Newman, & Kaloupek, 1996). A
further limitation of this study is the lack of timing in-
formation on trauma other than intimate partner violence
and sexual victimization by nonintimates. Thus, we are
unable to adjust adequately for other types of trauma in
the final model. Although this lack is unfortunate, our data
represent an improvement over most studies in which no
information on timing is collected, either on the dependent
or independent variables.

By collecting information on the timing of intimate
partner violence and PTSD, we were able to establish the
temporal sequence of these events. PTSD preceded inti-
mate partner violence in four respondents. We included
them in the chi-square and Cox time-fixed analysis as this
would have been done if no information on timing had
been collected. Because we are predicting PTSD onset
from intimate partner violence, these respondents inaccu-
rately inflate the relationship between PTSD and intimate
partner violence in the chi-square and Cox with time-fixed
analysis. However, they do not contribute to the estimate
of the relationship between PTSD and intimate partner
violence in Cox analysis with time-varying covariates.

Both chi-square analysis and Cox regression with
time-fixed covariates found only a marginally significant
relationship between intimate partner violence and PTSD.
Previous studies have consistently found a significant pos-
itive relationship between intimate partner violence and
PTSD (Astin, Ogland-Hand, Coleman, & Foy, 1995;
Cascardi et al., 1995; Gleason, 1993; Kemp, Green,
Hovanitz, & Rawlings, 1995). The majority of these stud-
ies used a sample of help-seeking battered women who
on average had experienced severe intimate partner vi-
olence. Compared to help-seeking samples, women in a
community-based sample on average experience less se-
vere intimate partner violence; for example, Straus
(1990a) found that only 2% of a national representative
sample of women had experienced the severity of abuse

equivalent to that experienced by women in shelters. In
previous studies (Astin, Lawrence, & Foy, 1993; Cascardi,
O’Leary, & Schlee, 1999; Houskamp & Foy, 1991; Kemp
et al., 1995; Kemp, Rawlings, & Green, 1991), a dose-
response relationship has been found between the severity
of intimate partner violence and the level of posttraumatic
stress symptoms or the probability of developing PTSD.
The lack of a significant finding in our study using these
methods may be a reflection of a small sample size and
the use of a community-based sample.

In contrast, the result from Cox regression with a
time-varying covariate was highly significant, even after
controlling for other types of trauma. Like other methods
of survival analysis, this method accounts for censoring
and provides estimates of the changing incidence of PTSD
that reflect the changing rates of PTSD over the lifecourse
as well as the changing number of individuals at risk. A
salient feature of Cox regression with time-varying co-
variates is its ability to account for the temporal sequence
of events. By correctly assessing whether women with
PTSD had experienced intimate partner violence in the
past, this method showed that the relationship between in-
timate partner violence and PTSD was strong and highly
significant. Future studies on the relationship between in-
timate partner violence and PTSD should collect infor-
mation on the timing of intimate partner violence and the
onset of PTSD. This would allow the use of this powerful
statistical technique.
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