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Abstract Background One of the most distressing
concerns of many people living with HIV in sub-
Saharan Africa is the stigma. Intense stigma may be
traumatic. This study aimed to investigate the prob-
ability and correlates of Posttraumatic stress disorder
(PTSD) following intense stigmatizing events and
situations in HIV infected individuals in Nigeria.
Methods Adult sero-positive attendees of an HIV care
centre (N = 190) completed questionnaires regarding
sociodemographic and clinical details; the 12-item
General Health Questionnaire (GHQ-12) and the
Rosenberg’s Self-Esteem Scale. The clients were then
interviewed for the presence of stigma related PTSD
with a modified version of the mini international
neuropsychiatry interview (MINI). Results About 2/3
of the participants had experienced at least an intense
HIV-related stigmatizing event or situation. The rate
of HIV-stigma related PTSD was 27.4%. Independent
predictors of HIV stigma-related PTSD included past
history of traumatic events (Single event, OR 2.28,
95% CI 1.08-4.73; Multiple events, OR 9.47, 95% CI
2.97-32.20), low self esteem (OR 6.52, 95% CI 2.59-
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16.55), poor level of social support (OR 3.33, 95% CI
1.24-9.79) and presence of general psychopathology
(OR 2.18, 95% CI 1.07-4.44). Conclusion PTSD may
not be specific to traumatic events alone. There is a
possibility of PTSD after an intense stigmatizing event
or situation. While the validity for the validity of HIV-
stigma related PTSD warrants further investigation,
stigma needs to be considered when planning reha-
bilitation strategies for HIV infected individuals in
sub-Saharan Africa. A closer attention to self esteem,
level of social support and presence of psychopa-
thology is needed in these individuals.

Key words post-traumatic stress disorder -
stigma - sub-Saharan Africa - HIV - anxiety

Introduction

Post-traumatic stress disorder (PTSD) is a reaction to
an event, either personally experienced or witnessed,
which involves actual or threatened death or serious
injury or a threat to the physical integrity of self or
others [1]. It is the only psychiatric condition in the
DSM-IV that requires a specific event to have oc-
curred as a criterion for the diagnosis. Recent re-
searches however, have shown that PTSD is not
specific to traumatic events alone, but can also arise
after life events [2] and life threatening conditions like
cancer [4] and HIV/AIDS [10, 21]. The development
of a severe life-threatening illness (such as HIV/AIDS)
may in itself be a traumatic event or may further
compound an ongoing history of trauma. Not sur-
prising, the rates of PTSD in the HIV-infected popu-
lation are much higher than the general population.
The estimates vary widely ranging from 9.4 to 53.8%
depending on the instrument used in diagnosing
PTSD and the population studied [9-11, 13, 19].
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With an estimated 33.2 million [30.6-36.1 million]
people living with HIV infection worldwide [21], the
impact of a generalized epidemic is most obvious in
countries in sub-Saharan Africa with an estimated
22.5 million [20.9-24.3 million] people living with
HIV, or 68% of the global total living with HIV living
in this region [21]. Apart from the disability, poor
quality of life and shortened life survival caused by
the infection, one of the most distressing factors to
most individuals with HIV infection in sub-Saharan
Africa is stigma. Illiteracy and lack of knowledge
regarding the nature of transmission and possible
treatment of HIV infection contributes to the high
level of stigma in this region. In their day to day life,
the HIV infected persons are often treated as outcasts
and neglected with the community maintaining the
barest contact with them. We hypothesize that, in
persons with HIV infection, intense stigmatizing sit-
uations may be traumatic enough to serve as DSM-IV
criterion Al for PTSD.

Although some authors have argued that PTSD can
occur as a direct response to HIV infection [10, 11],
none have researched into the possibility of stigma-
tizing situation serving as the event provoking the
PTSD. This study aimed to investigate the probability
of PTSD in persons with HIV infection following in-
tense stigmatizing events and situations.

Methods

Subjects

For 3 months, participants in the study were recruited from per-
sons attending “Living Hope Care” an HIV- support/care centre for
persons with HIV infection located in Ilesa, Osun state, Western
Nigeria. The centre provides support, counseling and free antiret-
roviral drugs to about 200 HIV-infected persons in the state. All the
attendees of the care centre meeting the inclusion criteria were
targeted for interview. Inclusion criteria include age over 18 years
and a sero-positive test result not less than 1 month old. Excluded
are subjects who were too ill to complete the questionnaires or had
significant neurological disorders including traumatic brain injury.
Out of the 198 persons approached, only 190 agreed to participate
in the study. There was no statistically significant difference in the
sociodemographic and clinical profiles of those who refused par-
ticipation and the participants.

Testing procedure

Informed consent was obtained from the participants after the aims
and objectives of the study were explained to them. The Ethics and
Research Committee of the Obafemi Awolowo University Teaching
Hospitals Complex approved the study protocol.

The participants were first administered a pro-forma asking
about sociodemographic details like age, sex, marital status, and
level of education. A likert scale format was used to measure the
level of social support from spouse/family (poor, fair and good
social support). Socioeconomic status was derived from occupa-
tional status and income per month. Clinical details elicited from
the clients include clinical stage of the disease, time of diagnosis,
any present medical problems, previous hospital admissions due to
HIV and the length of Antiretroviral (ARV) drugs use.

The participants also completed the 12-item general health
questionnaire (GHQ-12) [5] as a measure of their general psycho-
pathology. The GHQ-12 is a well used instrument for diagnosing
general psychopathology. The English and Yoruba translated ver-
sions had been validated in Nigeria with a cut-of score of 3 and
above indicating presence of clinically significant psychopathology
[6]. The participants also completed the Rosenberg’s Self-Esteem
Scale [15] as a measure of their levels of self-esteem. It is a 10-item
questionnaire; with items answered on a four-point Likert scale
from strongly agree to strongly disagree. Higher scores on the scale
reflect higher self-esteem. It has been used and validated among
Nigerians.

Two trained psychiatrist then separately interviewed the par-
ticipants with a modified version of the PTSD module of the mini
international neuropsychiatry interview (MINI) [17]. The MINI was
designed as a brief structured interview for the major Axis I psy-
chiatric disorders in DSM-IV. Validation and reliability studies
have been done for MINI with the results showing that the MINI
has acceptably high validation and reliability scores. Clinicians can
use it, after a brief training session, but lay interviewers require
training that is more extensive. It had been used variously in
Nigerian subjects. The MINI is divided into modules each corre-
sponding to a diagnostic category. Screening question (s) is pre-
sented at the beginning of each module. The PTSD module of the
MINI was modified with the criterion Al reworded as “In the past
1 month, have you experienced, witnessed or had to deal with an
extremely traumatic stigmatizing event or situation related to your
HIV status that included actual or threatened serious injury or
shame to you or someone else?” The participants were then asked to
list the stigmatizing events or situations before continuing with the
rest of the PTSD module interview. The inter-rater reliability be-
tween the two psychiatrists interview was 0.90 measured by Co-
hen’s kappa. Lastly, the participants were asked if had ever
witnessed or experienced or had had to deal with an extremely
traumatic event (not HIV-stigma related) in the past.

Statistical analysis

The Statistical package for the Social Sciences 11(SPSS.11) program
was used for statistical analysis. Participants were classified as cases
of stigma-related PTSD based on the MINI interviews. Results were
calculated as frequencies (%), means and standard deviations. Chi-
square and students t test were used to calculate the differences
between groups. All tests were two-tailed and significance was put
at <0.05. Significant variables were entered into a multiple logistic
regression analysis and Odds ratio (OR) and 95% confidence
interval (95% CI) was calculated for independent predictors.

Results

Sociodemographic and clinical profiles
of the participants

The mean age of the participants in years was 31.92
(SD = 12.30) with a range of 18-62 years. There were
86 (45.3%) males. While only 29 (15.3%) were pres-
ently married, 32 (16.8%) were widowed. Ninety-one
(47.9%) were educated to the secondary school level
while 109 (57.3%) were Christians. The participants
were mostly (80%) from the Yoruba ethnic group and
62 (32.6%) were from low socioeconomic status. A
total of 65 (34.2%) of the participants reported
receiving poor social support from family and friends.
The mean average length of time the participants had
been diagnosed to have HIV in years was 2.26



(SD = 1.21) with a range of 1-7 years. Most (43.2%)
had been receiving ARV for less than a year and
21 (11.1%) had had an HIV-related hospitalization
at least once. A total of 68 (35.8%) participants had a
co-morbid medical problem and while 117 (61.6%)
belonged to the centre for disease control (CDC)
classification group A (acute HIV infection and
asymptomatic) and the rest 73 (38.4%) belonged to
group B (Symptomatic but without an AIDS defining
condition). The mean GHQ score was 3.21 (SD =
1.98) with a range of 0-7, while the mean Rosenberg
self esteem scale score was 16.38 (SD 6.93) with a
range of 2-27. A total of 68 (35.8%) had experienced
at least a traumatic event in the past.

HIV-stigma related PTSD

While 117 (61.6%) of the clients had experienced or
witnessed a stigmatizing event or situation related to
their HIV status, only 78 (41.4%) responded to these
experiences with fear, helplessness or horror thereby
meeting the modified criterion A of PTSD module
(Table 1). The highest percentage (43.2%) of the
participants reported to have been verbally assaulted,
laughed at or scorned at because of their HIV status
(Table 2). Among those experiencing HIV-stigma re-
lated events, the mean number of events experienced
was 1.79 (SD = 1.03) with arrange of 1-4 events. A
total of 65 (34.2%) participants had experienced one
HIV-stigma related event, 22 (11.6%) had experienced

Table 1 The number of participants reporting the symptoms of HIV-stigma
related post-traumatic stress disorder (PTSD)

Code (Criterion No % of 190

Al Experienced/witness traumatic stigmatizing 117 616
situation (HIV-related)
A2 Respond with intense fear, helplessness or horror 78 41.1

B Re-experience the event in distressing way 67 353
C Avoidance
a Avoided thinking or talking about it 43 226
Q Avoided activities, people or places that reminds 50 26.3
a Trouble recalling 47 247
4 Less interested in hobbies or social activities 1 58
(@) Detached or estranged from others 33 174
6 Feelings numbed or restricted affect 33 174
(@) Felt life will be shortened or die sooner 41 216

Meeting criteria C 56 295
D Arousal
D1 Difficulty sleeping 34 179
D2 Irritable and burst of anger 47 247
D3 Difficulty concentrating 54 284
D4 Hyper-vigilance 47 247
D5 Exaggerated startled response 28 147

Meeting criteria D 67 353
F Interference with work, social activities or 71 374

cause distress
Meeting the PTSD diagnosis 52 274
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Table 2 Examples of HIV-related stigmatizing events or situations experienced
or witnessed by the participants

Events or situations Frequency (%)

Verbal assault, being laughed at or scorned at because 82 (43.2)
of HIV status

Left unattended where you needed help in hospitals, 48 (25.3)
banks, market place, stores, churches/mosques,
schools and other public places

Refused (or terminated) employment, accommodation, 48 (25.3)
schooling etc. because of HIV status

Death of friend/relative close to you with HIV/AIDS 17 (8.9)

Physical assault from people because of HIV status 11 (5.8)

Others 4 (2.1)

two events, 19 (10.0%) had experienced three events
and 4 (5.8%) had experienced up to 4 HIV-stigma
related events. The PTSD criterion B (Re-experienc-
ing) was met by 67 (35.3%) of the participants
(Table 1).

Eighty-nine (46.8%) reported at least an item of
avoidance with a total of 56 (29.5%) participants
meeting the criterion C of the PTSD module (3 or
more avoidance symptoms). While 50 (26.3%)
reported “avoiding activities, people or places that
remind them of the event”, 11 (5.8%) reported being
“less interested in hobbies and social activities”
(Table 1). The mean number of items endorsed was
2.91 (SD = 0.99) with a range of 1-5 items.

The arousal criterion (2 or more symptoms of arou-
sal) was met by 67 (35.3%) of the participants. Table 1
showed that the most reported symptom (28.4%) was
“difficulty in concentrating” while the least reported
symptom (14.7%) was “exaggerated startled re-
sponse”. A total of 97 (51.1%) participants reported at
least one arousal symptom with mean number of
symptoms reported 2.14 (SD = 0.99) with a range of
1-4 symptoms.

Seventy-one (37.4%) reported that the symptoms they
experienced had significantly interfered with their
work, social activities, or had caused significant dis-
tress. The total number of participants meeting the
full diagnosis for HIV-stigma related PTSD (meeting
criterion A, B, C, D and F in the past 1 month was 52
(27.4%).
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Correlates of HIV-stigma related PTSD

Correlation analysis (Table 3) showed that there
was no statistical significant relationship between
the diagnosis of HIV-stigma related PTSD and age
(P =0.552), sex (P =0.421), educational level
(P =0.394), religion (P = 0.476), ethnicity (P =
0.569), socioeconomic status (P = 0.771) and length
of ARV use (P = 0.395). The diagnosis of HIV-stigma
related PTSD is however significantly related to per-
ceived level of social support (P = 0.015), length of
HIV diagnosis (P = 0.036), presence of comorbid
medical problems (P = 0.004), previous HIV-related
hospitalization (P = 0.001), stage of HIV according to
the CDC’s classification (P = 0.007), GHQ-12 scores
(P = 0.040), Rosenberg’s self esteem scale scores
(P <0.001) and past history having witnessed or
experienced a traumatic event (P < 0.001). When the
significant variables were then entered into a stepwise
multiple logistic regression analysis, results (Table 4)
showed that the variables independently predicting
HIV-stigma related PTSD were previous history of
traumatic event, self esteem, perceived level of social
support and general psychopathology. Analysis
showed that medical variables (which al dropped out
from the final analysis) correlated (and were con-
founders) of the GHQ-12. Adding the GHQ-12 to the
hierarchy caused these variables to drop out of the

analysis. The OR and 95% CI of the predicting vari-
ables are shown in Table 5.

Discussion

To our knowledge, this study is the first to examine
the possibility of stigmatizing situations and events
provoking symptoms of PTSD in HIV infected indi-
viduals in sub-Saharan Africa. Our findings support
those of earlier researchers who have posited that
PTSD is not specific to traumatic events alone [2, 12]
and can arise as response to life threatening illnesses
like HIV/AIDS [9, 20]. However, whereas others have
theorized that the development and subsequent
treatment of the HIV infection and the AIDS itself
served as traumatic events, our study is unique in
showing that the social stigma associated with the
HIV infection may serve as a trigger for PTSD
symptoms. Katz and Nevid [8] had earlier noted that
stigma is a predisposing factor to PTSD in HIV in-
fected individuals.

A large percentage (61.6%) of our clients had
experienced at one occasion or the other stigmatizing
events and situations related to their HIV infection
that were severe enough and involved actual or
threatened serious injury or shame and loss of

Table 3 Association between HIV-stigma related post-traumatic stress disorder (PTSD) and some sociodemographic and clinical variables

Variables Items X df P value
Sex Male/females 0.648 1 0.421
Marital status Single/married/separated-divorced/widowed 8.176 3 0.043
Educational level Nil/primary/secondary/tertiary 2.987 3 0.394
Religion Christianity/Islam 0.509 1 0.476
Ethnicity Yoruba/others 0.324 1 0.569
Socioeconomic status High/average/low 0.520 2 0.771
Social support Good/fair/poor 8.365 2 0.015
Past trauma history Nil/once/more than once (multiple) 19.608 2 <0.001
HIV stage (CDC) Stage A/stage B 7.200 1 0.007
HIV-related hospitalization Yes/no 10.529 1 0.001
Comorbid medical problems Yes/no 8.109 1 0.004
Years of ARV use <1 year/1-2 years/> 2 years 1.856 2 0.395
Variables Mean (SD)Query t df P value
Total PTSD No PTSD
Age 31.92 (12.30) 32.79 (12.69) 31.59 (12.18) 0.601 188 0.552
Years of HIV diagnosis 2.26 (1.21) 2.56 (1.39) 2.15 (1.12) 2117 188 0.036
GHQ scores 3.21 (1.98) 3.69 (1.98) 3.02 (1.96) 2.073 188 0.040
Rosenberg scale scores 16.38 (6.93) 13.15 (7.120 17.89 (6.45) —4.097 188 <0.001
Table 4 Logistic regression analysis of the variables independently predicting HIV-stigma related PTSD
Variables p SE Wald df P value
Past history of traumatic event 2.336 0.452 26.736 1 <0.001
Self esteem (Rosenberg scale) 0.151 0.032 21.972 1 <0.001
Perceived level of social support 1.341 0.343 15.268 1 <0.001
General psychopathology (GHQ-12 scores) 0.446 0.143 9.685 1 0.002
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Table 5 Adjusted odds ratio (OR)

and 95% confidence interval (95% Variables Total PTSD No-PTSD Adjusted OR
(l) for the predicting variables (n = 190) (n = 52) (n'=138) (95% Q)
associated with HIV-stigma related No No (%)
post-traumatic stress disorder (PTSD)
Past history of traumatic events
Nil 122 23 (18.9) 99 1 (reference)
1 event 52 18 (34.6) 34 2.28 (1.08-4.73)
2 or more (multiple) events 16 11 (68.8) 5 9.47 (2.97-32.20)
Level of self esteem
High (Rosenberg scale score 21-30) 69 10 (14.5) 59 1 (reference)
Average (Rosenberg scale score 11-20) 81 21 (25.9) 60 2.06 (0.90-4.92).
Low (Rosenberg scale score 0—10) 40 21 (52.2) 19 6.52 (2.59-16.55)
Perceived level of social support
Good 36 6 (16.7) 30 1 (reference)
Fair 89 20 (22.5) 69 1.45 (0.25-1.87)
Poor 65 26 (40.0) 39 3.33 (1.24-9.79)
Presence of psychopathology
Absent (GHQ-12 score <3) 71 13 (18.3) 58 1 (reference)
Present (GHQ-12 score 3 or more) 119 39 (32.8) 80 2.18 (1.07-4.44)

integrity to themselves or someone else and 66.7% of
those involved in these experiences responded with
intense fear, helplessness or horror. Our findings
seemed higher than the rate of 18-39% reported in the
western literature [7]. Our study showed that about a
third of HIV infected individuals experienced the
PTSD symptoms of re-experiencing (35.3%), avoid-
ance (29.5%) and arousal (35.3%) in response stig-
matizing events that are not per se, traumatic events
as stipulated by the DSM-IV criteria.

The rate of HIV-stigma related PTSD found in our
study (27.4%) is comparable to those of earlier stud-
ies. Kelly and colleague [9] had found a rate of 31%
for PTSD due to HIV while in South Africa, Oley et al.
[13] reported a rate of 14.8% for PTSD in HIV pa-
tients out of which 36.4% was due to the diagnosis of
HIV itself.

We found previous history of trauma to be sig-
nificantly associated with HIV-stigma related PTSD in
our study with individuals with multiple expose to
trauma more likely to experience HIV-stigma related
PTSD (OR 9.47, 95% CI 2.97-32.20). Previous studies
have found significant associations between the
number of life events and the diagnosis of PTSD in
HIV infected individuals [8]. A history of traumatic
experiences may impair patients’ abilities to handle
future stressors like stigmatizing situations. Patients
with significant trauma histories may also have clin-
ically significant depressive and anxiety symptoms
which may increase the tendency to PTSD.

We found low self esteem, presence of general
psychopathology and perceived poor level of social
support to be significantly related to HIV-stigma re-
lated PTSD in our study. Earlier studies have found
significant relationship between PTSD in HIV infected
individuals and personality [20], coping strategies
and defense styles [14], and hypochondriasis [3]. Low
self esteem may be implicated in several of these
conditions and depressive symptoms which had been

suggested to be responsible for the observed impact of
PTSD on HIV infected individuals [18]. Related to this
was the significant association of general psychopa-
thology with HIV-stigma related PTSD in our study
which had been similarly reported elsewhere [13, 16].
Poor level of social support had been variously re-
ported to be associated PTSD in HIV infected person
[8, 14] and we found that it is equally applicable to
HIV-stigma related PTSD in our study.

Our study has several limitations. Majorly, we
examined only general psychopathology using the
GHQ-12 instead of specific psychiatric co-morbidity
(specifically depression). Some of the variables con-
sidered in this study (self esteem, concentration) are
consistent with major depression which is also a risk
factor for worsened PTSD and poorer outcomes. Co-
morbidity itself confers risk and worse outcomes.
Also, we did not measure possible changes in the
socio-economic status of the participants over time.
This would have been of significance and a decline in
their SES may be expected because part of the stigma
variables measured included loss of job, accommo-
dation etc.

In conclusion, our study is in support of the
emerging evidence that have shown that PTSD is not
specific to traumatic events alone. More than two-
third of people with HIV infection had experienced at
one occasion or the other stigmatizing events and
situations related to their HIV infection and about a
quarter may have experienced HIV-stigma related
PTSD. We have made a case for the validity of HIV-
stigma related PTSD in this study and this warrants
further investigation. Correlates of PTSD in this group
include past history of traumatic events, lower self
esteem, poor perceived level of social support and
general psychopathology. All these should be taken
into consideration when planning strategies to com-
bat stigma, prevent PTSD and improve quality of life
in people with HIV infection in this region.



766

References

10.

11.

. American Psychiatric Association (1994) Diagnostic and sta-

tistical manual of mental disorders, 4th edn. American Psy-
chiatric Association, Washington, DC

. Ben-Ezra M, Aluf D (2006) Traumatic events versus life events:

does it really matter? Br J Psychiatry 188:83-84

. Botha KF (1996) Posttraumatic stress disorder and illness

behaviour in HIV+ patients. Psychol Rep 79:843-845

. Cordova M]J, Studts JL, Hann M, Jacobsen PB, Andrykowski

MA (2000) Symptom structure of post-traumatic stress disor-
der following breast cancer. ] Trauma Stress 13:301-319

. Goldberg DP, Hillier VF (1979) A scaled version of the general

health questionnaire. Psychol Med 9:139-145

. Gureje O (1991) Reliability and the factor structure of the

Yoruba version of the 12-item general health questionnaire.
Acta Psychiatr Scand 84:125-129

. Herek GM, Capitalo JP, Widaman KF (2002) HIV-related stig-

ma and knowledge in the US: prevalence and trends 1991-1999.
Am ] Public Health 92:371-377

. Katz S, Nevid JS (2005) Risk factors associated with posttrau-

matic stress disorder symptomatology in HIV-infected women.
AIDS Patient Care STDS 19:110-120

. Kelly B, Raphael B, Judd F et al (1998) Posttraumatic stress

disorder in response to HIV infection. Gen Hosp Psychiatry
20:345-352

Koopman C, Gore-Felton C, Azimi N et al (2002) Acute stress
reactions to recent life events among women and men living
with HIV/AIDS. Int J Psychiatry Med 32:361-378

Martinez A, Israelski D, Walker C, Koopman C (2002) Post-
traumatic stress disorder in women attending human immu-
nodeficiency virus outpatient clinics. AIDS Patient Care STDS
16:283-291

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Mol SS, Amtz A, Metsemekers JF, Dinent GJ, Vitter-van
Montfort PA, Knottnems JA (2005) Symptoms of post-trau-
matic stress disorder after non-traumatic events: evidence from
an open population study. Br J Psychiatry 180:494-499

Olley BO, Zeier MD, Seedat S, Stein DJ (2005) Post-traumatic
stress disorder among recently diagnosed patients with HIV/
AIDS in South Africa. AIDS Care 17:550-557

Pedersen SS, Elklit A (1998) Traumatisation, psychological
defence style, coping, symptomatology, and social support in
HIV-positive: a pilot study. Scand ] Psychol 39:55-60
Rosenberg M (1965) Society and adolescent self-image.
Princeton University Press, Princeton

Safren SA, Gershuny BS, Hendriksen E (2003) Symptoms of
posttraumatic stress and death anxiety in persons with HIV and
medication adherence difficulties. AIDS Patient Care STDS
17:657-664

Sheehan DV, Lecrubier Y, Harnett-Sheehan K et al (1998) The
mini international neuropsychiatric interview (MINI): the
development and validation of a structured diagnostic psychi-
atric interview. J Clin Psychiatry, 59(suppl 20)Z:22-33
Sledjeski EM, Delahanty DL, Bogart LM (2005) Incidence and
impact of posttraumatic stress disorder and comorbid depres-
sion on adherence to HAART and CD4+ counts in people living
with HIV. AIDS Patient Care STDS 19:728-776

Smith MY, Egert ], Winkel G, Jacobson J (2002) The impact of
PTSD on pain experience in persons with HIV/AIDS. Pain 98:9-
17

Tedstone JE, Tarrier M (2003) Posttraumatic stress disorder
following medical illness and treatment. Clin Psychol Rev
23:409-448

UNAIDS/WHO (2007). Joint United Nations Programme on
HIV/AIDS (UNAIDS) and World Health Organization (WHO),
AIDS Epidemic update. December



	Sec1
	Sec2
	Sec3
	Sec4
	Sec5
	Sec6
	Sec7
	Sec8
	Sec9
	Sec10
	Sec11
	Sec12
	Tab1
	Tab2
	Sec13
	Sec14
	Tab3
	Tab4
	Tab5
	Bib
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17
	CR18
	CR19
	CR20
	CR21


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


