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Abstract

Background: Sexual violence against children is a major global health and human rights problem. In order to
address this issue there needs to be a better understanding of the issue and the consequences. One major
challenge in accomplishing this goal has been a lack of validated child mental health assessments in low-resource
countries where the prevalence of sexual violence is high. This paper presents results from a validation study of a
trauma-focused mental health assessment tool - the UCLA Post-traumatic Stress Disorder - Reaction Index (PTSD-RI)
in Zambia.

Methods: The PTSD-RI was adapted through the addition of locally relevant items and validated using local
responses to three cross-cultural criterion validity questions. Reliability of the symptoms scale was assessed using
Cronbach alpha analyses. Discriminant validity was assessed comparing mean scale scores of cases and non-cases.
Concurrent validity was assessed comparing mean scale scores to a traumatic experience index. Sensitivity and
specificity analyses were run using receiver operating curves.

Results: Analysis of data from 352 youth attending a clinic specializing in sexual abuse showed that this adapted
PTSD-RI demonstrated good reliability, with Cronbach alpha scores greater than .90 on all the evaluated scales. The
symptom scales were able to statistically significantly discriminate between locally identified cases and non-cases,
and higher symptom scale scores were associated with increased numbers of trauma exposures which is an
indication of concurrent validity. Sensitivity and specificity analyses resulted in an adequate area under the curve,
indicating that this tool was appropriate for case definition.

Conclusions: This study has shown that validating mental health assessment tools in a low-resource country is
feasible, and that by taking the time to adapt a measure to the local context, a useful and valid Zambian version
of the PTSD-RI was developed to detect traumatic stress among youth. This valid tool can now be used to
appropriately measure treatment effectiveness, and more effectively and efficiently triage youth to appropriate
services.
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2. Background
Sexual violence, particularly discussed in reference to
females, is an enormous global health and human-rights
problem, and a growing concern in sub-Saharan Africa.
According to WHO, about 150 million girls had experi-
enced sexual violence in 2002 [1]. Peer-reviewed
research on the sexual abuse of children (CSA) in sub-

Saharan Africa is limited and is largely confined to
South Africa, yet there is growing evidence of its enor-
mity [2,3].
Sexual violence has devastating short- and long-term

mental, reproductive, economic, and physical health
consequences [4-6]. With relation to mental health pro-
blems, one review of the current literature found that
across multiple methodologies, samples and measures,
survivors of CSA suffered from the following problems:
psychotic symptomatology, depression, PTSD, dissocia-
tion, eating disorders, somatization, personality
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disorders, self-esteem and self-concept impairment, sui-
cidal and self-injurious behavior and substance abuse. In
terms of sexuality related issues, problems of sexual dys-
function and engagement in high-risk sexual behaviors
(such as unprotected sexual intercourse, sex with multi-
ple partners, early involvement in sexual activity, and
prostitution) were reported. Additionally, problems of
social impairment, interpersonal problems (including
feelings of inadequacy, inferiority, or discomfort when
interacting with others), hostility, anger, perpetration of
sexual abuse, learning impairment, re-victimization,
chronic non- cyclical pelvic pain, and non-epileptic sei-
zures were also identified [7].
One of the most concerning consequences of CSA is

the link with HIV transmission through risky sexual
behaviors [8-10]. Sub-Saharan Africa is the region most
heavily affected by HIV worldwide–accounting for 67%
of people living with HIV in 2007 [11]. High prevalence
rates are thought to be fueled by early initiation of sex,
unprotected sex with non-regular partners, concurrent
sexual partnerships, low incidence of condom use
among high risk groups and individuals, sexual violence
against women, and poverty that forces women and girls
to sell sex for food, good grades, small gifts, or money.
Zambia is a sub-Saharan country deep in the HIV/AIDS
epidemic with an estimated 16% of Zambia adults being
HIV+ (women - 18%, men - 13%) [11]. At the time of
this study, there were no available studies examining the
prevalence of mental health problems in Zambia. A bet-
ter understanding of sexual violence and its negative
sequelae is critical for countries such as Zambia given
the relationship between CSA and the HIV/AIDS
epidemic.
Although, essential to understanding sexual violence

and its consequences, assessing child and caregiver men-
tal health in low-resource countries is a challenging task
for researchers and international aid organizations alike
[12,13]. Difficulties with mental health assessment
include lack of valid instruments, lack of consistent
assessment tools for measuring psychological distress,
variation in methods for validity testing, and differences
in methods of translation [12]. Typically, examining
mental health cross culturally involves transporting wes-
tern assessment tools with no examination of their
validity. Although there has been an increased demand
for recognizing the effect of culture and context on the
understanding and expression of mental health in low-
resource countries [14-16], it remains common practice
to assume local validity of measures developed in the
West. While this remains the case, optimal assessment
of local incidence, prevalence, severity and treatment
impact requires the use of culturally validated
instruments.

In order to address this issue, Bolton and colleagues
developed a cross-cultural methodology for assessing
local validity of assessment tools. These methods have
now been used in multiple studies across several low
resource contexts. Bolton [17] explains that criterion
validity, or the validity of an instrument in comparison
to a “gold standard”, is critical for cross-cultural work.
However, the lack of mental health professionals in
many low resource countries makes using the standard
process of a psychiatric diagnosis as the gold standard
generally impossible. As an alternative to this ‘gold stan-
dard’ process, Bolton [17] suggests the use of input
from the local community to assess criterion validity.
The rationale is that if a mental health syndrome occurs
in a population and is recognized by the local people
then their assessment of the presence/absence of the
syndrome could be used as a local criterion. In the work
that forms the basis of this approach, Bolton [17] used
Key Informants from a community in Rwanda to iden-
tify samples of individuals with and without a locally
defined syndrome (i.e., agahinda gakabije). The identified
individuals were interviewed and asked to self-identify
whether or not they themselves thought they suffered
from the syndrome. Data from the concordant pairs
(yes/yes and no/no) were compared to assess the ability
of the syndrome measure to discriminate between those
most likely to have the disorder (the yes/yes group) and
those most likely not have the disorder (the no/no
group). This methodology has since been successfully
used in multiple studies with both adults [see [18] for
example] and youth [see [19] for example]. This metho-
dology relies on the local population’s recognition of
problems in the absence of the typical gold standard
comparison. We have found this process to provide suf-
ficient local validity to appropriately assess mental
health needs as well as evaluate mental health service
impact.
This study is part of a larger project within Lusaka,

Zambia to implement and evaluate mental health ser-
vices for youth who have experienced traumatic events
and are affected by HIV. In 2004, a qualitative study
was conducted to learn about problems of women and
children affected by HIV [20]. During this initial study
participants were asked what they felt were the pro-
blems of women and children in their community and
subsequently to describe someone experiencing those
problems. The respondents consistently reported high
rates of different types of trauma including sexual abuse,
physical abuse, and domestic violence, and related local
trauma symptomatology. Symptoms resulting from these
traumatic experiences included “crying,” “thinking too
much,” “alone and withdrawn,” “fearful that it will hap-
pen again,” “feeling used,” “looking confused,” “damaged
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psychologically,” “feeling rejected,” “shy,” “difficulty con-
centrating,” “feeling uneasy and surprised,” and “having
an unsettled mind–thinking about what has happened”.
While some of the symptoms were conceptualized as
closely resembling the Western classification of PTSD,
many were believed to represent different concepts. As
a result there was a question as to whether or not Wes-
tern tools commonly used to measure the trauma-
related symptomatology would be applicable or valid
within Zambia. This paper presents a study to address
this gap, including a process used for incorporating cul-
ture-specific information into the adaptation and valida-
tion of a trauma-focused mental health assessment tool,
the UCLA Child Post-traumatic stress disorder - Reac-
tion Index [21].

3. Methods
3.1 Setting and Interviewers
This study was conducted within a “One-Stop Centre”
at the University Teaching Hospital in Lusaka, Zambia
directed by one of the authors (EC). This centre was
created to provide medical, legal, and psychosocial eva-
luation for sexually abused youth, with a particular
focus on providing HIV testing and post-exposure HIV
prophylaxis for those abused within 72 hours [22]. Four
centre staff (3 nurses and 1 social worker) were trained
by the first author (LM) to administer the adapted men-
tal health assessment tool (described below) with sexu-
ally abused youth and their caregivers. All staff spoke
English and several of the local languages (e.g., Nyanja,
Bemba, Tonga).

3.2 Assessment Tool
Initial development of the measure took place in a
meeting with key stakeholders and local experts includ-
ing the director (EC) and staff of the One-Stop Center,
several local medical school students who had expressed
interest in mental health issues, a British Psychiatrist
who had worked on child sexual abuse issues in Zambia,
and a faculty member from the University of Zambia
who had also worked with the issue child sexual abuse.
With these local stakeholders, the research team
reviewed widely used measures of posttraumatic stress
disorder (PTSD), depression, anxiety and general exter-
nalizing symptoms, together with the results of the prior
Zambian qualitative study [20] to select instruments for
adaptation and validation. The review specifically
focused on determining how closely the characteristics
of the problem assessed by the instruments matched
those described by the local informants in the prelimin-
ary qualitative study as well as determining the extent to
which the reviewers thought the full range of mental
health problems of HIV-affected sexually abused youth
were represented. Although some of the local

stakeholders did have expertise in mental health (i.e, the
British Psychiatrist and the Zambian clinical psycholo-
gist from the University), they both agreed that perhaps
they were not intimately familiar with the local terms
and perceptions of mental health, and that their Wes-
tern training and conceptualization may indeed affect
this ability. All the stakeholders agreed that it was sim-
ply not feasible for either of these high-standing indivi-
duals in Zambia to take on the task of interviewing
children to represent the “gold standard”, and that this
model of testing validity would not “fit” into the struc-
ture of the One-Stop Center. This paper will focus on
an alternative method for adaptation and validation of
the measure selected to assess PTSD, the UCLA Child
Post-Traumatic Stress Disorder Reaction Index Revision
(PTSD-RI) [21,23,24]. While the target population for
the One-Stop Centre is children who have experienced
sexual abuse, the staff and stakeholders recognized that
many of the children will have experienced a wide range
of traumatic experiences beyond the abuse, and the
PTSD-RI allows for the assessment of multiple trau-
matic exposure and the accompanying reactions.
The PTSD-RI is a self-report instrument designed to

assess trauma exposure and post-traumatic stress
experiences and symptoms among children and adoles-
cents. The measure contains three parts, 1) a section on
exposures to 12 different traumatic events; 2) a section
with 12 questions related to the objective and subjective
experiences and memories of the traumatic event; and
3) a section on the frequency of occurrence of 20 speci-
fic post-traumatic stress symptoms during the past
month. The instrument, one of the most widely used
measures of childhood PTSD, has been used interna-
tionally in countries such as Armenia [25-30], Turkey
[31], Taiwan [32], Bosnia [33,34], Mozambique [35],
Kuwait [36], Israel [37,38], Palestine [39] and Lebanon
[40]. There have been multiple studies on the psycho-
metric properties of the PTSD-RI showing satisfactory
internal consistency [41,42], concurrent validity
[43,23,30], and discriminant validity [44]. All of these
studies were either done in the West, or in a country
where the “gold standard” method of validity testing was
possible. To our knowledge the PTSD-RI (or any other
mental health assessment tool) has not been validated in
Zambia. Since we were unable to use the gold standard
method of utilizing clinical interviews to establish case
identification, we chose this alternative method for
examining validity [17]. For the purpose of this report,
we are focusing our validation process on sections one
and three of the instrument, the trauma events and
symptoms sections.
The process used to adapt the PTSD-RI consisted of

working with local collaborators (local authors EC, MI,
and several local interviewers from the qualitative study)
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to review the instrument item-by-item along with the
qualitative results, as well as bringing in their local
knowledge. For the trauma exposure section, our local
collaborators felt every traumatic experience was appro-
priate. They mentioned that some natural disasters,
such as earthquakes, did not happen in Zambia but that
a number of children may have moved from other coun-
tries where this may have happened. Local collaborators
indicated that no additional traumas needed to be added
to make it locally relevant. For the symptoms section,
the local collaborators identified which signs and symp-
toms in the PTSD-RI were also identified as problems
by the local population in the qualitative study. Where
the authors and the local collaborator felt that com-
monly mentioned signs and symptoms from the qualita-
tive data were not represented in the measure, these
were added. For example, “I cry” and “I think too much”
were mentioned by multiple Key Informants in the qua-
litative study, and there were no items on the PTSD-RI
that our local collaborators felt expressed the same
meaning. Rather than attempt to try to “fit” these signs
and symptoms within Western diagnostic boxes, the
authors conceptualized these as part of a local presenta-
tion of trauma-related problems. This resulted in 18
additional locally relevant signs and symptoms (Table 1)
being added. Signs and symptoms in the original PTSD-

RI that were not mentioned during the qualitative study
were kept in the measure for the validation study as we
could not be sure of the reason why they were not men-
tioned (i.e. were they not relevant, were they very rare,
etc.). Keeping them in the measure allowed us to see
whether they were still relevant during the validation
study. The symptom section of the adapted PTSD-RI
thus included 38 total symptom questions.
This process of using local qualitative data to inform

the adaptation of a measure has been used in past stu-
dies when the locally identified symptoms and problems
are similar to recognizable diagnostic categories for
which measures exist [17,18]. The presence of additional
local symptoms in all of these studies suggest that there
may be locally-important mental health symptoms in
each context that are not captured in the measures
developed for primarily Western populations, reinfor-
cing the importance of adapting measures to each local
context.

3.3 Translation
The complete PTSD-RI and the cross-cultural criterion
validity questions (described below) were translated into
Nyanja (the most commonly spoken local language),
using a three-step approach: 1) translation-back transla-
tion, 2) group translation, and 3) for items that also

Table 1 Items in the PTSD-RI symptom section

Original Items Locally Specific Items

1. I watch out for danger or things that I am afraid of. 1. I cry

2. When something reminds me of what happened, I get very upset, afraid or sad. 2. I think too much

3. I have upsetting thoughts, pictures, or sounds of what happened come into my mind when
I do not want them to.

3. I have stopped going to school because I think I
will be laughed at or teased

4. I feel grouchy, angry or mad. 4. I feel used

5. I have dreams about what happened or other bad dreams. 5. I do not look like myself

6. I feel like I am back at the time when the bad thing happened, living through it again. 6. I am reserved. I cannot open up.

7. I feel like staying by myself and not being with my friends. 7. I am damaged psychologically.

8. I feel alone inside and not close to other people. 8. I feel rejected, like everyone is against me.

9. I try not to talk about, think about, or have feelings about what happened. 9. I feel shy.

10. I have trouble feeling happiness or love. 10. I sleep too much.

11. I have trouble feeling sadness or anger. 11. I do not feel at ease.

12. I feel jumpy or startle easily, like when I hear a loud noise or when something surprises
me.

12. I do not feel free.

13. I have trouble going to sleep or I wake up often during the night. 13. I am surprised.

14. I think that some part of what happened is my fault. 14. I am ever quiet

15. I have trouble remembering important parts of what happened. 15. I am unhappy or sad

16. I have trouble concentrating or paying attention. 16. I am nervous.

17. I try to stay away from people, places, or things that make me remember what happened. 17. I have an unsettled mind, no peace of mind.

18. When something reminds me of what happened, I have strong feelings in my body like
my heart beats fast, my head aches, or my stomach aches.

18. I run if I see the abuser

19. I think that I will not live a long life.

20. I am afraid that the bad thing will happen again.
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appeared in the qualitative study, checking the transla-
tion results using the local vocabulary. Two multi-lin-
gual translators from the University of Zambia with
backgrounds in mental health and an additional multi-
lingual translator completed the initial translation-back
translation. These translated items were then presented
to a group of eight local multi-lingual community mem-
bers for review symptom by symptom. Each symptom
was checked for conceptual understanding as well as the
ability for a child and/or community member with lim-
ited education to comprehend the language with con-
sensus resulting in the final translation. The
determination of whether a child would understand the
terms was made by the participants who had children
themselves, some of whom were also teachers. Finally,
for all key concepts, the words chosen by the translators
were compared to the words generated as part of the
initial qualitative study. Where there were differences,
the term from the qualitative study was used. This
occurred infrequently, but when it did occur it was gen-
erally around simplifying the grammar and making the
wording ‘less formal’.

3.4 Cross-cultural Criterion Validity Questions
Because there had been interest on the part of the local
collaborators to evaluate the validity of the adapted
measures, a series of additional questions were added to
the end of the caregiver and child assessments precisely
for this purpose. These questions specifically asked the
child and the caregiver to report the presence or
absence of three primary PTSD-related symptoms: Fear,
Arousal, and Avoidance. (See Table 2 for a list of the
questions). The respondents in the qualitative study did
not mention many direct re-experiencing symptoms (e.
g., nightmares, flashbacks), which may not be surprising
because it has been reported that in children, these
symptoms may not be as common [45]. As the formal
diagnosis of PTSD was developed based on the experi-
ences and presentation among adults, researchers have
documented that the current broad categories (re-
experiencing, avoidance, and arousal) may manifest dif-
ferently in children [45,46]. Re-experiencing in particular
tends to manifest itself in wide variation with children
and adolescents varying from fear, disruptive behavior,
isolation, and/or regressive behaviors [47,48]. In discus-
sion with our local collaborators and referencing the
qualitative study, it was decided that the best way to

capture the re-experiencing criteria within the Zambian
community was to replace reference to specific re-
experiencing symptoms with the more general experi-
ence of “fear”. These three questions formed the basis
for our case definition and the cross-cultural validation
analysis in this paper. The cross-cultural criterion valid-
ity questions were translated using the same methodol-
ogy described above.

3.5 Piloting and Implementation of Instruments
Children and their caregivers came into the One-Stop
Centre after already reporting a sexual abuse act to the
authorities. As part of the standard process within the
One-Stop Centre, these children were offered medical
and legal services, and a psychosocial evaluation that
provided the basis for referral. The psychosocial evalua-
tion began with both the child and their caregiver being
interviewed with a standardized intake form, which
included psychosocial assessment measures. For the
children, this intake included the adapted version of the
PTSD-RI, and the cross-cultural validity criterion
questions.
The adapted PTSD-RI was piloted for use in the One-

Stop Centre in August 2007. The piloting was done to
assure that the translations made sense to the children
and caregivers who came to the centre, to allow for live
practice for the assessors, and to identify any problems
with the implementation process that could be corrected
prior to the actual formal assessment initiation in the
clinic. All assessments were administered orally by staff
trained by one of two authors (LM, KS). The pilot pro-
cess resulted in no substantial changes to the instrument
and thus the complete measure was implemented as
part of standard procedures within the One-Stop Cen-
tre. The data for this validity study was obtained
through a record review of the clinic data. At the time
of the analysis, 690 child intakes had been conducted at
the centre, with 541 caregivers completing the assess-
ment, which included the caregiver cross-cultural valid-
ity questions and 468 children completing the PTSD-RI
and child cross-cultural validity questions. For this
study, the 352 (75%) children with complete PTSD-RI
forms and caregiver data were included in the analysis.
Institutional Review Board approval for this analysis was
obtained from Johns Hopkins University, Boston Univer-
sity, and the University Teaching Hospital Ethics Board
in Zambia.

Table 2 Cross-cultural Criterion Validity Questions

Child Questions Caregiver Questions

Do you have fear because of what happened? Does your child have fear because of what happened?

Do you show signs of avoidance and/or depression? Does your child show signs of avoidance and/or depression?

Do you show arousal? Does your child show arousal?
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3.6 Data Analysis
Data from two parts of the PTSD-RI were used for this
validation analysis, the trauma events and symptom sec-
tions. The items from the second part, the objective and
subjective experiences were not utilized in this study
due to the variation of traumatic events referred to in
responding to these (i.e., sexual abuse for some, witnes-
sing violence for others). For the traumatic events data,
we looked at the distribution of the 12 individual types
of traumas (yes/no response) and created an index by
summing the total number of different traumas report-
edly experienced by a given child. For the symptom
questions, which included the 20 original PTSD-RI
symptom questions and the 18 additional locally specific
symptoms, we created three summary scores. For each
symptom question the child respondents were asked to
rate the frequency with which they experienced each
symptom in the previous month using a 5-point Likert
scale (0 = None of the time, 1 = Little, 2 = Some, 3 =
Much, and 4 = Most of the time). The first summary
scale was generated by summing the responses for each
of the original 20 PTSD-RI items only. The second sum-
mary scale was generated by summing the scores of the
18 locally specific symptoms. And a final summary scale
was generated by summing the scores of all 38 symp-
toms. Missing values for individual symptoms were
replaced using the mean score of the remaining symp-
toms from the PTSD-RI and locally specific scales,
depending on which scale the missing item was included
within. Replacement was only made for respondents
with less than 5% missing; this resulted in two cases
being dropped from the analysis because of significant
missing information.
To assess scale reliability, internal consistency analyses

were conducted for each of the scales using Cronbach
alpha scores [6]. Both discriminant and concurrent
validity were assessed in our analyses. For the discrimi-
nant validity analysis, we defined caseness in two differ-
ent ways. First, we looked individually at the three
cross-cultural validity questions. We defined “cases” as
those youth for whom the child and caregiver both indi-
cated ‘yes’ to the presence of a symptom; “non-cases”
were those youth for whom both the child and caregiver
indicated the specific symptom was not present. Thus
we created three sets of “cases” and “non-cases” - one
set for each validity question. Second, we defined case-
ness on the basis of how many of the cross-cultural
validity questions the child and caregiver pairs endorsed.
Children for whom child/caregiver pairs indicated “no”
to all three validity questions were identified as “non-
cases”, while “cases” were defined as children for whom
the pairs indicated ‘yes’ to at least 2 of the 3 validity
questions, regardless of whether they were the same
symptoms. This second process was used because we

were unsure of the extent to which caregivers and chil-
dren would be able to correctly ascertain the specific
types of problems rather than being able to recognize
that there were problems actually present. T-test ana-
lyses were used to compare the PTSD-RI symptom
scales across the different categories of “cases” and
“non-cases”. As an indication of discriminant validity,
we would expect that “cases” would have, on average,
significantly higher scale scores than the “non-cases”,
indicating the scales’ ability to differentiate between the
groups.
To assess concurrent validity, we compared the three

symptom scale scores with the index of total number of
different traumas reportedly experienced by the child.
We broke the index up into 4 categories, 0-1 events, 2
events, 3 events, and 4 or more events. As an indication
of concurrent validity, we would expect that more
reported trauma exposure would correlate with more
severe symptoms scores.
To complete the evaluation of the adapted PTSD-RI

measure, we conducted sensitivity and specificity ana-
lyses using receiver operating characteristic (ROC)
curves to test the performance of the symptom scale
and suggest appropriate cut-off scores for case-
identification.

4. Results
Table 3 below presents the basic demographics of the
children included in this validity sample (n = 352). Chil-
dren included were all between the ages of 6 and 15
years, with the sample including primarily girls (98%).
More than 80% of the respondents indicated that they
were currently attending school. As this sample comes
from a clinic specially designated to treat sexually
abused youth and make post-exposure prophylaxis avail-
able, we also extracted data on the abuse experience.
Seventy-two percent of the youth reported that the

Table 3 Child Respondent Demographics and Scale
Scores (n = 352)

Age in years, Mean (range) 12.8 (6 - 15)

Gender N (%)

Male 7 (2%)

Female 345 (98%)

Currently in School N (%)

Yes 296 (84.3%)

No 55 (15.7%)

Scale Score*, Mean (SD)

PTSD-RI scale (20 items) 16.1 (17.3)

Locally-specific scale (18 items) 13.9 (16.5)

Total Scale (38 items) 30.0 (32.9)

* The range of possible scores for each of these scales are: PTSD-RI - 0-66
points, Locally-specific scale - 0-72 points, and total scale - 0-135 points.
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current abuse was the first time they had been abused,
with nearly half of the children (45%) reporting that the
abuse occurred within the prior 72 hours. In terms of
relationship to the child, the caregivers in our sample
were primarily biological mothers (51.5%), biological
fathers (13.9%), or “auntie’s” (11.3%), with the rest being
distributed among adopted parents, grandparents, sib-
lings or other relatives not defined. An “auntie” in Zam-
bia can be anyone who helps to take care of a child
including an aunt, neighbor, or friend of the family.
or the whole sample, the average Carrie run this?e pos-

sible range - I think it’s more useful to identify the actual
range of s
Table 4 presents the prevalence of the different trau-

matic experiences assessed by the PTSD-RI in this sam-
ple. The most endorsed trauma was being sexually
touched (63%). Approximately one third of the children
reported being shot at, beaten or threatened (38%) or
seeing a dead body (29%). None of the children reported
being in an earthquake or experiencing war and only 2%
reported being in any kind of natural disaster or a bad
accident. The mean number of traumas experienced by
a child was 2.09 (S.D. 1.36), with the number of
reported traumas experienced ranging from 0 - 8.

4.1 Reliability and Validity of the Symptom Scales
The Cronbach’s alpha scores for the 20-item PTSD-RI
and the 18-item locally specific scale are .93 and .94,
respectively, with no improvement for either scale with
the removal of any individual symptom. As an indication
of reliability associated with the internal consistency of a
measure, Cronbach’s alpha scores should be at least 0.7
and ideally greater than 0.8 [49].

For the first analysis of discriminant validity, 195
(55%) of the child-caregiver pairs both reported the pre-
sence of “fear” while 31 (9%) both reported the absence
of this cross-cultural validity symptom; 34 (10%) both
reported the presence of “avoidance” while 163 (46%)
both reported the absence of this cross-cultural validity
symptom; and 3 (1%) both reported the presence of
“arousal” while 276 (78%) both reported the absence of
this cross-cultural validity symptom.
For the second analysis of discriminant validity, 29

(8.2%) child-caregiver pairs reported the absence of all
three cross-cultural validity symptoms (non-cases) and
38 (10.8%) child-caregiver pairs reported 2 or 3 of the
cross-cultural validity symptoms (cases). Table 5 pre-
sents the scale score comparison for all the “case” -
“non-case” comparisons; all differences were statistically
significant, with higher scores for “cases” than “non-
cases” across the board.
For the concurrent validity analysis, Table 6 presents

the comparison of symptom scale scores with the trau-
matic events index categories. For all three symptom
scale scores, there was a consistent increase in mean
scores across the increasing number of different trauma
exposures, with youth reporting the highest category of
exposure (4 or more events) having nearly twice the
average scale scores compared with youth reporting the
lowest category of reported exposure (0 or 1 events).
The results of the sensitivity and specificity analyses

are presented in Table 7. For these analyses we used the
second method of case definition (i.e. the number of cri-
terion validity questions endorsed). The area under the
curve (AUC) ranged from 0.70 to 0.74, depending on
the scale being used (Figure 1 presents the ROC curves

Table 4 Child Endorsements of Traumatic Events

Traumatic Experience N (%)

1. Being in an earthquake that badly damaged the building you were in 0

2. Being in another kind of disaster, like a fire, tornado, flood or hurricane 7 (2%)

3. Being in a bad accident, like a very serious car accident 6 (2%)

4. Being in a place where a war was going on around you 0

5. Being hit, punched, or kicked very hard at home. DO NOT INCLUDE ordinary fights between brothers and sisters 57 (16%)

6. Seeing a family member being hit, punched, or kicked very hard at home DO NOT INCLUDE ordinary fights between brothers
and sisters

60 (17%)

7. Being beaten, shot at, or threatened to be hurt badly in your community 134 (38%)

8. Seeing someone in your community being beaten up, shot at or killed 93 (27%)

9. Seeing a dead body in your community. DO NOT INCLUDE funerals 101 (29%)

10. Having an adult or someone much older touch your private parts when you did not want them to 222 (63%)

11. Hearing about the violent death or serious injury of a loved one 32 (9%)

12. Having painful or scary medical treatment in a hospital or clinic when you were very sick or badly injured 24 (7%)

Total Number of Reported Traumas, Mean (sd) Range 2.09 (1.36)
(0-8 traumas)
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for all three scales). The 95% confidence interval for all
three AUC analyses was greater than .50, indicating that
the use of the scale would result in greater than chance
results for correctly identifying a true case.

5. Discussion
To our knowledge, this is the first validated trauma-
related mental health assessment tool in Zambia. Stan-
dard validity testing of psychological assessments is
done with a criterion comparison of a structured clinical
interview by mental health professionals, and is gener-
ally based on strict criteria to a diagnostic category
within the DSM or ICD. There are multiple issues with
using this procedure across cultures in low and middle
income countries [18]. First, there are rarely enough
mental health professionals available who are knowl-
edgeable about the local culture and local idioms of
mental health symptoms. Second, this procedure is
based on a Western diagnostic model that may or may
not be applicable across cultures. Third, children and

adolescents who have experienced trauma are often dif-
ficult to fit into existing diagnostic categories, often pre-
senting with a wide range of symptoms [45]. Therefore,
this study did not seek to confirm a diagnosis, but
rather to find and validate an instrument that would be
useful in identifying local trauma-related symptoms that
are seen as problematic within this culture using an
alternative and previously used methodology [17-19,50].
Using this methodology, Zambian-specific expressions of
trauma obtained from an earlier qualitative study were
incorporated into the instrument prior to testing.
The validation method used varied slightly from some

past efforts [17,18] in that rather than using a key com-
munity member or members to identify those with a
disorder, we used the self-report by children and care-
givers as to whether the child had problems. This
method has been used before by Bolton and colleagues
[19], however, research from the West suggests a range
of concordance rates between parent and child reports
of mental health symptoms in response to a traumatic

Table 5 Differences in mean scale scores for cases and non-cases for evaluation of discriminant validity of trauma
symptoms scales

Caseness as identified by child and caregiver report

Fear Symptom

Cases (n = 195) Non-cases (n = 31) p-values

PTSD-RI symptom scale, mean (SE) 17.3 (1.3) 9.3 (2.7) 0.02

Locally-specific symptom scale, mean (SE) 15.1 (1.2) 8.6 (2.3) 0.04

Total symptom scale, mean (SE) 32.3 (2.4) 17.9 (4.8) 0.02

Avoidance Symptom

Cases (n = 34) Non-cases (n = 163)

PTSD-RI symptom scale, mean (SE) 26.7 (3.4) 11.0 (1.1) <0.001

Locally-specific symptom scale, mean (SE) 23.8 (3.2) 9.0 (1.0) <0.001

Total symptom scale, mean (SE) 50.5 (6.5) 20.0 (2.0) <0.001

Validity Question Counts*

Cases (N = 38) Non-cases (N = 29)

PTSD-RI symptom scale, mean (SE) 25.2 (3.2) 9.4 (2.8) <0.001

Locally-specific symptom scale, mean (SE) 22.1 (3.0) 9.1 (2.3) 0.002

Total symptom scale, mean (SE) 47.3 (6.1) 18.5 (4.9) <0.001

* caseness was defined based on the number of cross-cultural criterion validity questions endorsed by the caregiver and child dyads. Endorsing 2 or 3 of the
questions defined caseness; endorsing none of the questions defined non-caseness.

Table 6 Evaluation of concurrent validity: average symptom scale scores by different numbers of reported traumatic
events experienced

Total number of different types of traumatic events*, categorized

0-1
N = 134

2
N = 86

3
N = 69

4 +
N = 55

p-value**

PTSD-RI symptom scale, mean (SD) 13.13 (15.20) 14.36 (16.82) 17.36 (17.99) 23.13 (20.09) 0.002

Locally-specific symptom scale, mean (SD) 11.18 (14.12) 13.20 (17.0) 13.58 (15.64) 20.59 (20.08) 0.005

Total symptom scale, mean (SD) 24.31 (28.39) 27.56 (33.02) 30.94 (32.77) 43.72 (39.31) 0.003

*8 records dropped from analysis due to missing trauma event information

** p-value for test of difference in means across groups using ANOVA
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event [51,52]. Although our study identified a number of
discordant caregiver/child dyads, this was expected, and
not the focus of the analysis. Our focus was on the
most probable “cases” and “non-cases”, which we identi-
fied by finding the caregiver/child dyads who did agree
on the case status. Our assumption is that when there is
agreement, then it is closer to the true situation. When
there is no agreement, we cannot be sure which respon-
dent to ‘believe’ and thus their case definition is unclear.
This study showed that this adapted PTSD-RI demon-

strated good reliability. Similar to previous studies [21],
the Cronbach’s alphas demonstrated good internal relia-
bility. The correlations of the local symptoms are com-
parable to the original 20 items based directly from the
DSM criteria suggesting that these are part of the local
expression of trauma-related symptoms in children.
Although these additional items create a longer mea-
sure, our local collaborators expressed interest in retain-
ing them as locally expressed symptoms.
Analysis of the traumatic events data showed many

youth reporting more than a single traumatic event.
This is similar to other reports of children seeking treat-
ment for sexual abuse [53]. Since the target population
was children who were coming into a One-Stop Centre
for sexual abuse, a large majority reported sexual abuse
(63%). Although it is known objectively, because of their
presence in the Centre, that 100% of the population did
in fact experience some form of sexual abuse, it is com-
mon for children to deny or avoid reporting this type of
event(s) or only report one act of abuse out of shame,
embarrassment, fear, or to protect someone if more
than one event had occurred. By some estimates
between 60-80% of CSA victims withhold disclosure
suggesting that many children and adolescents endure
prolonged victimization and do not receive any thera-
peutic intervention [54,55]. Studies that examine latency
to disclosure report a mean delay from 3-18 years [56].
Disclosure is essential to recovery as literature suggests
that simple acts of disclosing past traumatic experiences
to others can exert a positive effect on health and well-
being [57]. Furthermore, disclosure of CSA in particular
is often a prerequisite for access to mental health care
services [58,59].

Some adolescents who came to the One-Stop Centre
may have denied sexual abuse because they saw the sex-
ual encounter(s) as consensual. There is a phenomenon
in Zambia called “sugar daddy” whereby young girls
may take up with much older men to receive housing,
monies and/or other tangible goods. This ‘Sugar Daddy
Syndrome’ is heavily blamed for not only increased
cases of child sexual abuse but also for the spread of
HIV [60]. After some time, many adolescents are even-
tually left or taken back to their families. The parents of
such adolescents viewed this situation as sexual abuse
because the perpetrators were far older than the adoles-
cents and almost all were over 18 years. These two fac-
tors, the shame and/or fear of disclosure and the sense
that the experience was not abuse may explain why
there were some children (n = 28) reported no trau-
matic experiences at all, even though we know that they
had at least experienced sexual abuse by their presence
in the clinic. Denial of trauma is a common problem
across all trauma measures [61,62].
In addition to the sexual abuse, there were additional

frequently reported traumas including experience of
and/or witnessing community violence (38.1%, 26.5%
respectively), and seeing a dead body in the community.
Although Zambia is a relatively stable country, there is
still a degree of violence seen regularly - largely thought
to be due to poverty and/or lack of governance
(Haworth, unpublished data 2007). A significant number
of youth also reported violence in the home, which cor-
roborates with a previous qualitative study where local
Zambians reported this to be a significant problem [20].
Overall, our results support the use of a tool asking
about different traumatic experiences, even with popula-
tions known to have one specific trauma. This also sug-
gests need for assessing traumatic experiences and
symptoms among youth in Zambia to obtain appropriate
services since the majority experienced multiple traumas
(which remains likely to be an under-estimate) [61,62].
This study showed good discriminant validity of the

adapted PTSD-RI. Regardless of the case definition used,
the average scores on the two subscales (the original 20
items of the PTSD-RI and the added 18 locally-defined
items) were statistically significantly higher among the

Table 7 Test characteristics using receiver operating curves for each of the scales*

Area under the curve (se), [CI] Optimal cut-offs Correctly classified SENS SPEC

PTSD-RI symptom scale 0.74 (0.06), [0.62-0.86] 17 points 71.6% 66% 79%

Locally-specific symptom scale 0.70 (0.06),
[0.57-0.82]

10 points 68.7% 68% 69%

Total symptom scale 0.73 (0.06), [0.60-0.85] 31 points 70.2% 66% 76%

* caseness was defined based on the number of cross-cultural criterion validity questions endorsed by the caregiver and child dyads. Endorsing 2 or 3 of the
questions defined caseness; endorsing none of the questions defined non-caseness.
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cases compared to non-cases with a large difference. We
can look to the standard cut-offs used with the symp-
tom section of the PTSD-RI in Western-based research
as an interesting comparison. Research on the PTSD-RI
psychometrics suggests a cut-off of 38 having a sensitiv-
ity of 0.93 and specificity of 0.87 in detecting PTSD

(21). This is slightly higher than our average case scores
(using the case definition of number of validity ques-
tions endorsed) on the scale using the original 20-items,
but likely due to the strict adherence to the DSM cri-
teria and a formal PTSD diagnosis. The non-case mean
scores in this study were indicative of those who would
not classify as having symptoms based on previous stu-
dies using the PTSD-RI [30,42,44].
The significant association of symptom scores across

increasing numbers of reported traumas confirmed the
expectation that higher exposure would be associated
with more severe distress, our assessment of concurrent
validity [63-65].
The ROC curve analysis provides evidence that the

scales can adequately identify cases and non-cases sig-
nificantly greater than chance. The area under the curve
analyses presents adequate results. In utilizing ROC
curves to define cut-off scores, it is necessary to con-
sider a variety of factors such as the types of services
provided. For example, for use with community settings
where the goal may be to serve all that have any need, a
lower cut-off may be chosen to maximize sensitivity. In
a clinic-based program which seeks to serve more severe
cases, or in a case where limited services are available
and the goal is to treat the most severely affected, a
higher cut-off score may be selected. Our current ana-
lyses do not provide information on what appropriate
cut-off scores are for different programs.
Child sexual abuse is increasingly being suggested as a

major contributor to the HIV/AIDS epidemic through
direct transmission, or indirectly through mental health
problems and other high-risk behaviors [3]. HIV/AIDS is
one of the most serious public health issues worldwide
and sub-Saharan Africa one of the worst affected regions,
with significant impact on use of health care services,
family and community fabrics, economies, overall quality
of life, mortality, and morbidity [66]. It is critical that
greater efforts are put towards understanding the nature
of sexual violence and its consequences, using validated
measures, and promoting treatment for related issues. The
staff at the One-Stop Centre found the psychosocial forms
helpful in assessing the child’s need for services, particu-
larly as their training is mostly medical (personal commu-
nication, 2008), and the Centre has continued using these
forms. This suggests that incorporating structured mental
health assessments into existing medical structures in low-
resource countries can be acceptable and feasible.

6. Limitations
Self-report instruments were used so responses may
have been over- or (more likely) under-reported.
Research suggests that traumatized children may signifi-
cantly under-report trauma symptoms at initial assess-
ments due to avoidance of wanting to talk about a
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traumatic event [51,62]. In Zambia, youth are likely to
be less familiar with disclosing mental health symptoms
on a self-report form, which may add to under-report-
ing. Although the One-Stop Centre staff was repeatedly
trained in creating a safe place for the children and
administering the forms, which should minimize some
under-reporting, it is still a common problem with
interview-style assessments [62]. Second, the sample
used was homogeneous in respect to all having experi-
enced some form of sexual abuse, and all having already
reported the abuse to the authorities. Thus, this is not a
community-based sample and does not include children
who have not yet disclosed abuse. Despite being homo-
genous in experience of CSA most of our sample experi-
enced different and multiple types of trauma, suggesting
that this measure may be useful for assessment of chil-
dren with other and multiple types of trauma experi-
ences. Third, of those records reviewed for this study
25% could not be used because we did not have a
matching caregiver intake that included the cross-cul-
tural validity questions. Although this is a loss of possi-
ble records, given that this was a record review design
of forms being newly integrated into a One-Stop Centre
in Zambia, we feel that the 75% having matching forms
is quite good. Fourth, the cross-cultural criterion validity
questions were created through collaboration with local
partners examining the qualitative study results, the
PTSD diagnostic criteria, and a review of research on
how children may present after a traumatic experience.
Using cross-cultural validity questions is an alternative
way to gauge whether a child was suffering from one of
the broad domains of PTSD. Although we feel that
these questions captured both the DSM categories, as
well as the local presentation, it is known that many
children present with wide variation in symptoms that
do not always follow the DSM categories [45]. Finally,
this study had a specific purpose to analyze whether we
could validly discriminate between ‘cases’ and ‘non-
cases’ in order to have a useful tool for triage in Zambia.
If the PTSD-RI measure were to be used for other pur-
poses, further psychometric testing would be warranted.

7. Conclusions
This study demonstrates an alternative method of vali-
dating child mental health assessment tools in low-
resource countries, which may be more feasible than the
more typical ‘gold standard’ methods that utilize clinical
diagnosis. Our results suggest that the adapted Zambian
version of the PTSD-RI is a valid and reliable mental
health assessment tool for detection of traumatic stress
symptoms among youth in Zambia.
In low-resource countries, service organizations tend

to develop general psychosocial programs and provide
them for large populations. These programs commonly

assume that all or most youth have similar psychosocial
problems and can be helped with the same general pro-
gram. In truth, the manifestation of child mental health
and particularly trauma-related problems is more com-
plex, leaving this practice lacking in cost-effectiveness
and treatment appropriateness. There are likely different
groups of children who 1) do not present with any
symptoms despite being at-risk and/or experiencing
multiple trauma and grief experiences, 2) present with
mild to moderate symptoms that may be addressed by
general psychosocial programs, or 3) present with signif-
icant and severe symptoms and need more formalized
mental health services. Early identification of mental
health problems in youth through locally validated
instruments can significantly mitigate numerous pro-
blems in adulthood that further tax functioning, well-
being, and the greater economy. In summary, taking the
time and resources to validate assessment tools is criti-
cal to appropriately measure service effectiveness, and
more effectively and efficiently triage youth to appropri-
ate services. Policy leaders should begin to require this
in all program monitoring and evaluation.

Acknowledgements
The authors wish to thank the funders - National Institute of Mental Health
(NIMH: K23MH077532) and the Centers for Disease Control and Prevention
in Zambia (CDC-Zambia). We would also like to sincerely thank the staff at
the One-Stop Centre in Lusaka for doing such important work. The authors
are also thankful for the help and support of Drs. Robert Pynoos and Alan
Steinberg in use of the PSTD-RI. Finally, much appreciation to Nancy Scott
and Caitlin Goggin who helped immensely with the assessment work at the
One-Stop Centre.

Author details
1Johns Hopkins University Bloomberg School of Public Health, Dept. of
International Health, Baltimore, MD, USA. 2Johns Hopkins University
Bloomberg School of Public Health, Dept. of Mental Health, Baltimore, MD
USA. 3University Teaching Hospital, Lusaka, Zambia. 4University of Zambia,
Department of Psychology, Lusaka, Zambia. 5Boston University School of
Public Health, Boston, MA USA. 6Allegheny General Hospital, Center for
Traumatic Stress in Children & Adolescents, Pittsburgh PA, USA.

Authors’ contributions
LKM obtained the funding, conceived and carried out the study, and drafted
the manuscript. JB developed and supervised the statistical analysis and
assisted with the drafting of the manuscript. EC and MI participated in the
coordination of the validation study locally. DT and KS contributed to the
design and conceptualization of the study, as well as the ongoing
coordination. KS also performed the ongoing data checks. JC contributed to
the design of the study and helped draft the manuscript. CL helped perform
the statistical analysis and contributed to the manuscript. PB participated in
the study design and contributed to the manuscript. All authors have read
and approved the final manuscript.

Declaration of Competing Interests
The authors declare that they have no competing interests.

Received: 10 January 2011 Accepted: 24 September 2011
Published: 24 September 2011

References
1. World Health Organization: Background Paper to the UN Secretary-

General’s Study on Violence against Children. Global Estimates of Health

Murray et al. International Journal of Mental Health Systems 2011, 5:24
http://www.ijmhs.com/content/5/1/24

Page 11 of 13



Consequences Due to Violence against Children 2006 [http://www.
violencestudy.org/IMG/pdf/English.pdf].

2. Lalor K: Child sexual abuse in sub-Saharan Africa: A literature review.
Child Abuse Negl 2004, 28:439-460.

3. Lalor K: Child sexual abuse and HIV transmission in Sub-Saharan Africa.
Child Abuse Rev 2008, 17:94-107.

4. Angold A, Messer SC, Stangl D, et al: Perceived parental burden and
service use for child and adolescent psychiatric disorders. Am J Public
Health 1998, 88:75-80.

5. Chartier MJ, Walker JR, Naimark B: Childhood abuse, adult health, and
health care utilization: results from a representative community sample.
Am J Epidemiol 2007, 165:1031-1038.

6. Costello EJ, Egger H, Angold A: A 10-year research update review: the
epidemiology of child and adolescent psychiatric disorders: I. Methods
and public health burden. J Am Acad Child Adolescent Psychiatry 2005,
44:972-986.

7. Maniglio R: The impact of child sexual abuse on health: A systematic
review of reviews. Clin Psychol Rev 2009, 29:647-657.

8. Dunkle KL, Jewkes RK, Brown HC, Gray GE, McIntryre JA, Harlow SD:
Gender-based violence, relationship power, and the risk of HIV infection
in women attending antenatal clinics in South Africa. Lancet 2004,
363:1415-1421.

9. Maman S, Mbwambo JK, Hogan NM, Kilonzo GP, Campbell JC, Weiss E,
Sweat MK: HIV positive women report more lifetime partner violence:
Findings from a voluntary counseling and testing clinic in Dar es
Salaam, Tanzania. Am J Public Health 2002, 92:1331-1337.

10. UNAIDS: Report on the global AIDS epidemic 2008 [http://www.unaids.org/
en/KnowledgeCentre/HIVData/GlobalReport/2008/2008_Global_report.asp],
Accessed 23 February 2009.

11. USAID/Zambia: HIV/AIDS multisector report 2007 [http://www.usaid.gov/zm/
hiv/hiv.htm], Accessed March 5 2010.

12. Hollifield M, Warner TD, Lian N: Measuring trauma and health status in
refugees: A critical review. J Am Med Assoc 2002, 288:611-621.

13. Patel V, Flisher AJ, Nikapota A, et al: Promoting child and adolescent
mental health in low and middle income countries. J Child Psychol
Psychiatry 2008, 49:313-34.

14. Bass JK, Bolton PA, Murray LK: Do not forget culture when studying
mental health. Lancet 2007, 370:918-919.

15. Simon GE, Goldberg DP, Von Korff M, et al: Understanding cross-national
differences in depression prevalence. Psychol Med 2002, 32:585-94.

16. Van Ommeren M: Validity issues in transcultural epidemiology. Br J
Psychiatry 2003, 182:376-378.

17. Bolton P: Cross-cultural validity and reliability testing of a standard
psychiatric assessment instrument without a gold standard. J Nerv Ment
Dis 2001, 189:238-242.

18. Bass JK, Ryder RW, Lammers M, et al: Post-partum depression in Kinshasa,
Democratic Republic of Congo: Validation of a concept using a mixed-
methods cross-cultural approach. Trop Med Int Health 2008, 13:1534-1542.

19. Betancourt TS, Bass J, Borisova I, et al: Assessing local instrument reliability
and validity: a field-based example from northern Uganda. Soc Psychiatry
Psychiatr Epidemiol 2009, 44:685-692.

20. Murray LK, Haworth A, Semrau K, et al: Violence and abuse among HIV-
Infected women and their children in Zambia: a qualitative study. J Nerv
Ment Dis 2006, 194:610-615.

21. Steinberg AM, Brymer MJ, Decker KB, et al: The University of California at
Los Angeles Post-traumatic stress disorder Reaction Index. Curr Psychiatry
Rep 2004, 6:1-5.

22. Chomba E, Murray LK, Kautzman M, et al: Integration of services for
victims of child sexual abuse at the university teaching hospital one-
stop centre. J Trop Med 2010, 2010:864760, Epub 2010 Jul 14.

23. Frederick C, Pynoos RS, Nader K: Child post-traumatic stress disorder
reaction index (CPTSD-RI). Department of Psychiatry, University of California
at Los Angeles, Los Angeles 1992.

24. Perrin S, Smith P, Yule W: Practitioner review: the assessment and
treatment of post-traumatic stress dis- order in children and
adolescents. J Child Psychiatry 2000, 41:277-289.

25. Goenjian AK, Pynoos RS, Steinberg AM, et al: Psychiatric comorbidity in
children after the 1988 earthquake in Armenia. J Am Acad Child Adolesc
Psychiatry 1995, 34:1174-1184.

26. Goenjian AK, Pynoos RS, Karayan I, et al: Outcome of psychotherapy
among pre-adolescents after the 1988 earthquake in Armenia. Am J
Psychiatry 1997, 154:536-542.

27. Goenjian AK, Stilwell BM, Steinberg AM, et al: Moral development and
psychopathological interference with conscience functioning among
adolescents after trauma. J Am Acad Child Adolesc Psychiatry 1999,
38:376-384.

28. Goenjian AK, Najarian LM, Steinberg AM, et al: A prospective study of
posttraumatic stress, anxiety and depressive reactions after earthquake
and violence. Am J Psychiatry 2000, 157:911-916.

29. Goenjian AK, Pynoos RS, Steinberg AM, et al: Hypothalamic- pituitary-
adrenal activity among Armenian adolescents with PTSD symptoms. J
Trauma Stress 2003, 16:319-232.

30. Pynoos RS, Goenjian AK, Karakashian M: Posttraumatic stress reactions in
children after the 1988 Armenian earthquake. Br J Psychiatry 1993,
163:239-247.

31. Laor N, Wolmer L, Kora M, et al: Posttraumatic, dissociative and grief
symptoms in Turkish children exposed to the 1999 earthquakes. J Nerve
Ment Dis 2002, 190:824-832.

32. Chen SH, Lin YH, Tseng HM, Wu YC: Posttraumatic stress reactions in
children and adolescents one year after the 1999 Taiwan Chi-Chi
earthquake. J Chin Inst Eng 2002, 25:597-609.

33. Allwood MA, Bell-Dolan D, Husain FA: Children’s trauma and adjustment
reactions to violent and non-violent war experiences. J Am Acad Child
Adolesc Psychiatry 2002, 41:450-457.

34. Layne CM, Saltzman WR, Arslanagic B, et al: Trauma/grief focused group
psychotherapy: school-based postwar intervention with traumatized
Bosnian adolescents. Group Dyn 2001, 5:277-290.

35. Shaw JA, Harris JJ: Children of war and children at war: child victims of
terrorism in Mozambique. In Terrorism and Disaster: Individual and
Community Mental Health Interventions. Edited by: Ursano RJ. Cambridge
University Press, New York; 2003:41-57.

36. Nader K, Pynoos RS, Fairbanks LA, et al: Acute post-traumatic reactions
among Kuwait children following the Gulf crisis. Br J Clin Psychol 1993,
32:407-416.

37. Laor N, Wolmer L, Mayes LC, et al: Israeli preschool children under Scuds:
a 30-month follow-up. J Am Acad Child Adolesc Psychiatry 1997, 36:349-356.

38. Laor N, Wolmer L, Cohen DJ: Mothers’ functioning and children’s
symptoms 5 years after a SCUD missile attack. Am J Psychiatry 2001,
158:1020-1026.

39. Thabet AA, Vostanis P: Posttraumatic stress reactions in children of war: a
longitudinal study. Child Abuse Neglect 2000, 24:291-298.

40. Macksoud MS, Aber JL: The war experiences and psychosocial
development of children in Lebanon. Child Dev 1996, 67:70-88.

41. Lonigan CJ, Shannon MP, Taylor CM, et al: Children exposed to a disaster:
II. Risk factors for the development of post traumatic symptomatology. J
Am Acad Child Adolesc Psychiatry 1994, 33:94-105.

42. Vemberg EM, Silvennan WK, La Greca AM, et al: Prediction of post
traumatic stress symptoms in children after hurricane Andrew. J Abnorm
Psychol 1996, 105:237-248.

43. Frederick C: Psychic trauma in victims of crime and terrorism. In
Cataclysm, crisis and catastrophes: psychology in action master lecture series.
Edited by: Vanden Bos GR, Bryant BK. American Psychiatric Press,
Washington D.C.; 1978:55-108.

44. La Greca AM, Siiverman WK, Vemberg EM, et al: Symptoms of
posttraumatic stress in children following Hurricane Andrew. J Consult
Clin Psychol 1996, 64:712-723.

45. Carrion V, Weems C, Ray R, et al: Toward an Empirical Definition of PTSD:
The Phenomenology of PTSD symptom’s in youth. American Academy of
Child and Adolescent Psychiatry 2002, 41(2):166-173.

46. Levendosky A, Huth-bocks A, Semel M, Shapiro D: Trauma Sypmtoms in
Preschool-age Children Exposed to Domestic Violence. Journal of
Interpersonal Violence 2002, 17(2):150-164.

47. Perrin S, Smith P, Yule W: Practitioner Review: The Assessment of post-
traumatic stress disorder in children and adolescents. Journal of Child
Psychology and Psychiatry 2000, 41(3):277-289.

48. McNally RJ: Assessment of Posttraumatic Stress Disorder in Children and
Adolescents. Journal of School Psychology 1996, 34(2):147-161.

49. Nunnally JC: Psychometric Theory. New York, NY: McGraw-Hill; 1978.

Murray et al. International Journal of Mental Health Systems 2011, 5:24
http://www.ijmhs.com/content/5/1/24

Page 12 of 13

http://www.violencestudy.org/IMG/pdf/English.pdf
http://www.violencestudy.org/IMG/pdf/English.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15120925?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9584037?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9584037?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17309899?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17309899?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19733950?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19733950?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15121402?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15121402?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12144993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12144993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12144993?dopt=Abstract
http://www.unaids.org/en/KnowledgeCentre/HIVData/GlobalReport/2008/2008_Global_report.asp
http://www.unaids.org/en/KnowledgeCentre/HIVData/GlobalReport/2008/2008_Global_report.asp
http://www.usaid.gov/zm/hiv/hiv.htm
http://www.usaid.gov/zm/hiv/hiv.htm
http://www.ncbi.nlm.nih.gov/pubmed/18093112?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18093112?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17869621?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17869621?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12102373?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12102373?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12724237?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11339319?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11339319?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18983279?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18983279?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18983279?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19165403?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19165403?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16909070?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16909070?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14738696?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14738696?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20706671?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20706671?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20706671?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7559312?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7559312?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9090342?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9090342?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10199108?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10199108?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10199108?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10831470?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10831470?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10831470?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12895013?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12895013?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8075917?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8075917?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11931602?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11931602?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8298537?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8298537?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9055515?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9055515?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11431222?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11431222?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10695524?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10695524?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8605835?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8605835?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8138526?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8138526?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8723005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8723005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8803361?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8803361?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10784075?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10784075?dopt=Abstract


50. Bolton P, Tang AM: An alternative approach to cross-cultural function
assessment. Soc Psychiatry Psychiatr Epidemiol 2002, 37:537-543.

51. Cohen JA, Scheeringa MS: Posttraumatic stress disorder diagnosis in
children: Challenges and promises. Dialogues Clin Neurosci 2009, 11:91-99.

52. Ghesquiere A, Fan M, Berliner L, et al: Adolescents’ and parents’
agreement on posttraumatic stress disorder symptoms and functioning
after adolescent injury. J Trauma Stress 2008, 21:487-491.

53. Cohen JA, Deblinger E, Mannarino AP, et al: A multisite randomized
controlled trial for children with sexual-abuse related PTSD symptoms. J
Am Acad Child Adolesc Psychiatry 2004, 43:393-402.

54. Jones DPH: Editorial: Disclosure of child sexual abuse. Child Abuse Negl
2000, 24:269-271.

55. Paine ML, Hansen D: Factors influencing children to self-disclose sexual
abuse. Clin Psychol Rev 2002, 22:271-295.

56. Smith DW, Letourneau EJ, Saunders BE, et al: Delay in disclosure of
childhood rape: Results from a national survey. Child Abuse Negl 2000,
24:273-287.

57. Smyth JM: Written emotional expression: Effect sizes, out- come types,
and moderating variables. J Consult Clin Psychol 1998, 66:174-184.

58. Finkelhor D, Berliner L: Research on the treatment of sexually abused
children: A review and recommendations. J Am Acad Child Adolesc
Psychiatry 1995, 34:1408-1423.

59. Talbot NL: Women sexually abused as children: The centrality of shame
issues and treatment implications. Psychother Theor Res Pract Train 1996,
33:11-18.

60. Bajaj M: Sugar daddies and the danger of sugar: Cross-generational
relationships, HIV/AIDS, and secondary schooling in Zambia. International
Perspectives on Education and Society 2009, 10:123-143.

61. Fallot RD, Harris M: A trauma-informed approach to screening and
assessment. In Using trauma theory to design service systems. Volume 200.
Edited by: Harris M, Fallot RD. San Francisco: Jossey-Bass; 23-31.

62. London K, Bruck M, Wright DB, Ceci SJ: Review of the contemporary
literature on how children report sexual abuse to others: Findings,
methodological issues, and implications for forensic interviewers.
Memory 2008, 16(1):29-47.

63. Pynoos R, Frederick C, Nader K, et al: Life threat and posttraumatic stress
in school age children. Archives of General Psychiatry 1987, 44:1057-1067.

64. Nader K, Pynoos RS, Fairbanks L, et al: Children’s PTSD reactions one year
after a sniper attack at their school. American Journal of Psychiatry 1990,
147:1526-1530.

65. Thabet AAM, Abed Y, Vostanis P: Comorbidity of PTSD and depression
among refugee children during war conflict. Journal of Child Psychology
and Psychiatry 2004, 45(3):533-542.

66. UNAIDS Outlook Report: 2011, 30: [http://www.unaids.org/en/media/unaids/
contentassets/documents/unaidspublication/2011/
20110607_JC2069_30Outlook_en.pdf], Accessed June 7, 2011.

doi:10.1186/1752-4458-5-24
Cite this article as: Murray et al.: Validation of the UCLA Child Post
traumatic stress disorder-reaction index in Zambia. International Journal
of Mental Health Systems 2011 5:24.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Murray et al. International Journal of Mental Health Systems 2011, 5:24
http://www.ijmhs.com/content/5/1/24

Page 13 of 13

http://www.ncbi.nlm.nih.gov/pubmed/12395144?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12395144?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19432391?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19432391?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18956447?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18956447?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18956447?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15187799?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15187799?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10695521?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11806022?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11806022?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10695522?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10695522?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9489272?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9489272?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8543508?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8543508?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18158687?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18158687?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18158687?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3689093?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3689093?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2221168?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2221168?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15055372?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15055372?dopt=Abstract
http://www.unaids.org/en/media/unaids/contentassets/documents/unaidspublication/2011/20110607_JC2069_30Outlook_en.pdf
http://www.unaids.org/en/media/unaids/contentassets/documents/unaidspublication/2011/20110607_JC2069_30Outlook_en.pdf
http://www.unaids.org/en/media/unaids/contentassets/documents/unaidspublication/2011/20110607_JC2069_30Outlook_en.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	2. Background
	3. Methods
	3.1 Setting and Interviewers
	3.2 Assessment Tool
	3.3 Translation
	3.4 Cross-cultural Criterion Validity Questions
	3.5 Piloting and Implementation of Instruments
	3.6 Data Analysis

	4. Results
	4.1 Reliability and Validity of the Symptom Scales

	5. Discussion
	6. Limitations
	7. Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


