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Abstract

Background: Abused women, who suffer from chronic psychological stress, have been shown to have shorter
telomeres than never abused women. Telomere shortening is associated with increased risk of cell death, and it is
believed that adopting health-promoting behaviors can help to increase the activity of telomerase, an enzyme that
counters telomere shortening. Qigong is an ancient Chinese mind-body integration, health-oriented practice
designed to enhance the function of qi, an energy that sustains well-being. Therefore, an assessor-blind, randomized,
wait-list controlled trial was developed to evaluate the effect of a qigong intervention on telomerase activity (primary
objective) and proinflammatory cytokines, perceived stress, perceived coping, and depressive symptoms (secondary
objectives) in abused Chinese women.

Methods/Design: A total of 240 Chinese women, aged ≥18 years, who have been abused by an intimate partner
within the past three years will be recruited from a community setting in Hong Kong and randomized to receive either
a qigong intervention or wait-list control condition as follows: the qigong intervention will comprise (i) a 2-hour group
qigong training session twice a week for 6 weeks, (ii) a 1-hour follow-up group qigong exercise session once a week
for 4 months, and (iii) a 30-minute self-practice qigong exercise session once a day for 5.5 months. The wait-list control
group will receive qigong training after the intervention group completes the program. Upon completion of the
qigong intervention program, it is expected that abused Chinese women in the intervention group will have higher
levels of telomerase activity and perceived coping and lower levels of proinflammatory cytokines, perceived stress, and
depressive symptoms than will abused Chinese women in the wait-list control group.

Discussion: This study will provide information about the effect of qigong exercise on telomerase activity and chronic
psychological stress in abused Chinese women. The findings will inform the design of interventions to relieve the
effects of IPV-related psychological stress on health. Also, the concept that health-promoting behaviors could slow
down cellular aging might even motivate abused women to change their lifestyles.

Trial registration: Current Controlled Trials NCT02060123. Registered February 6, 2014.
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Background
Intimate partner violence (IPV), also known as domestic
violence, involves assaultive and coercive power and
control tactics used by a current or former partner to
cause emotional, physical, and/or sexual harm [1]. While
both men and women can be victims of IPV, most vic-
tims are women [2]. Moreover, the female partner re-
ceives the majority of IPV-related injuries [2].
IPV is a global problem. For example, the World Health

Organization estimates that from 10% to 50% of women
worldwide have been physically or sexually assaulted by
their intimate partners at some time in their lives [3].
Additionally, overwhelming evidence indicates that IPV is
linked to adverse health outcomes [4,5] and that it is a
greater health burden than smoking and obesity [6].
Despite the abundant evidence linking IPV to negative

health outcomes [4], the mechanisms underlying this as-
sociation are not fully understood[7]. It is often assumed
that the greater morbidity experienced by abused women
is due to the chronic psychological stress of having to
live in an atmosphere of fear, shame, and coercion [5].
More specifically, a recent study suggests that IPV-
related stress may accelerate cellular aging, which in
turn may attenuate normal bodily functions and lead to
greater morbidity [8].
Cell growth is essential to the continuity of living

organisms. Cellular senescence or aging is a state of
permanent cell growth arrest that is believed to be a
damage response to a variety of stressors [9]. Excessive
accumulation of senescent cells may lead to organ dys-
function. One of the basic mechanisms by which normal
somatic cells enter into senescence involves continuous
shortening of a chromosomal terminal structure called
the telomere. Telomeres are nucleoprotein structures at
the ends of chromosomes, and their function is to pro-
tect the chromosome ends from deterioration or fusion
with other chromosomes. Telomeres generally shorten
with aging, but the shortening may be accelerated in the
presence of chronic psychological stress [10]. A cellular
enzyme termed telomerase elongates telomeres by add-
ing DNA hexameric repeats to restore the length of the
telomere [11]. Accelerated telomere shortening occurs
in cells with lowered telomerase activity and in those
under oxidative stress. Accelerated telomere shorten-
ing may be a predictor of early morbidity and mortal-
ity [8].Thus, telomeres and telomerase play prominent
roles in maintaining normal cell function and genome
integrity [11,12].
Various forms of chronic psychological stress report-

edly lead to telomere shortening. In one study, the per-
ceived level of psychological stress in mothers who took
care of children with chronic illness was associated with
shorter telomeres, higher oxidative stress levels, and lower
telomerase activity levels [10]. This association between
chronic psychological stress and accelerated telomere
shortening has been also observed in individuals with
mood disorders including major depression, bipolar de-
pressive disorder, and anxiety disorder [13-17] and in
caregivers of patients with Alzheimer’s disease [18]. Study
participants with a history of childhood maltreatment or
other adversities have exhibited shorter telomeres than
those without such experiences [16,19]. In another study,
women with a history of intimate partner abuse had shor-
ter telomeres than did never abused women [8].
Several researchers have suggested that telomerase ac-

tivity may be increased by health-promoting behaviors
such as physical exercise [20,21], intensive meditation
training [22,23],yogic meditation[24,25], and comprehen-
sive lifestyle changes (including regular physical exercise
and psychological stress counseling) [26]. More recently,
Chinese people with chronic fatigue or chronic fatigue
syndrome were shown to have higher telomerase activity
levels after undergoing qigong exercise intervention than
did the control group, supporting the speculation that qi-
gong may enhance telomerase activity by promoting
mindfulness and managing stress [27].

Health benefits of qigong
Qigong refers to the cultivation or enhancement of qi.
According to Traditional Chinese Medicine, qi is an
energy that sustains human well-being and assists in
healing [28]. Qigong originates from ancient healing and
medical practices in Asia and dates back more than
5000 years. It comprises a series of orchestrated prac-
tices including body postures such as standing or sit-
ting, the performance of a range of simple movements,
breath practice to accompany the postures or move-
ments, and meditation to achieve a focused state of re-
laxed awareness. All of these practices are designed to
enhance the function of qi through the attainment of
deeply focused and relaxed states [28]. Many forms of
qigong have been developed over the centuries. Some
are designed for spiritual practice, while others are de-
signed to enhance martial art skills. Still others were de-
signed for general health enhancement, including the
Eight Brocade (or baduanjin), which is the form of qigong
reported in this paper. By evoking body–mind integra-
tion, health-oriented qigong practices (including the
Eight Brocade) are thought to activate self-healing by sti-
mulating the balanced release of endogenous neurohor-
mones and other natural health recovery mechanisms [28].
In a systematic review of randomized controlled trials

examining the health benefits of qigong, anxiety was
found to be significantly lower among participants prac-
ticing qigong than among those in the control group
engaged in active exercise [29-31]. The severity of de-
pression was also significantly lower after qigong than
in an inactive control group engaged in newspaper
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reading [32]. However, non-statistically significant changes
in depression were found when qigong was compared
with a control group of subjects who underwent no
qigong training during the same study period [33] and
with a control group engaged in exercise [29,34]. Signifi-
cantly lower norepinephrine, epinephrine, and cortisol
blood levels were found in the qigong group than in a
wait-listed control group [35]. Qigong was also shown to
improve chronic fatigue and increase telomerase activity
in a study of Chinese patients, as described earlier [27].
Taken together, the above findings suggest that qigong
may have beneficial health effects. Specifically, the pro-
tective effect of qigong as a mind–body intervention on
telomere and telomerase activity should be further investi-
gated. If the meditation component of qigong protects
telomeres or telomerase activity by reducing chronic psy-
chological stress, as has been suggested for other medita-
tion training [36], we would expect to find that qigong
intervention also has protective effects on telomere or tel-
omerase activity in people experiencing chronic psycho-
logical stress. IPV has long been recognized as a potent
source of chronic psychological stress [37]. An earlier
study revealed that abused women had significantly shor-
ter telomeres than did never-abused women [8], suggest-
ing a link among IPV, chronic psychological stress, and
accelerated cellular aging. However, evidence on the opti-
mal telomere or telomerase activity protection measure in
abused women is still lacking.
This study protocol describes a randomized controlled

trial that evaluates the effect of a qigong intervention on
telomerase activity and other parameters in abused Chinese
women. The decision to use qigong in this study is based
on the findings of our earlier intervention [38] in which
Chinese medicine dietary regimens based on individual
health assessments by a Chinese medicine practitioner were
provided to abused women in a shelter in Hong Kong. An
imbalance and disharmony of qi was found to be the root
cause of the women’s health symptoms, the most common
being insomnia, headache, palpitation, and fatigue. Further-
more, the participants who adhered to the intervention,
namely the individualized Chinese medicine dietary regi-
men, reported significantly greater improvement in their
health symptoms [38] than did participants who did not ad-
here to the regimen. These results indicate that the Chinese
abused women were receptive to engaging in health-
promoting behaviors based on the concepts of Chinese
medicine and benefited from an intervention that pro-
moted the balance and harmony of qi. We have therefore
decided to adopt qigong as an intervention to promote
abused Chinese women’s health and well-being.

Aims
The primary aim of this randomized, wait-list controlled
trial is to evaluate the effect of a qigong intervention on
telomerase activity in Chinese women with a history of
IPV. The secondary aim is to evaluate the effect of the
intervention on the women’s levels of proinflammatory
cytokines, perceived stress, perceived coping, and de-
pressive symptoms.
We hypothesize that upon completion of the qigong

intervention, abused Chinese women in the intervention
group will have higher telomerase levels as measured by
telomerase activity in peripheral blood mononuclear cells,
lower proinflammatory cytokine levels as measured by
tumor necrosis factor-alpha (TNF-alpha) and interleukin-
6 (IL-6) in peripheral blood mononuclear cells, lower per-
ceived stress scores as measured by the Perceived Stress
Scale, higher perceived coping scores as measured by the
Perceived Coping Scale, and lower depressive symptoms
scores as measured by the Beck Depression Inventory ver-
sion II than will women in the wait-list control group.

Methods/Design
This randomized, wait-list controlled study will comprise
two arms: an intervention group that will undergo im-
mediate treatment (qigong intervention) and a wait-list
control group that will undergo delayed treatment (the
same qigong intervention, but provided after the inter-
vention group has completed the immediate treatment).
Thus, this randomized, wait-list controlled design will
allow all study participants to eventually undergo the
intervention while also controlling for variables that could
cause spurious causality. The justification for using a
wait-list control group in this study is that (i) the an-
ticipation of undergoing qigong training in the near
future can act as an incentive for the control group
to participate in the study and (ii) qigong can be pro-
vided to both groups without increasing the risk of
treatment contamination.

Participants
Chinese women will be eligible to participate if they are:

– ≥18 years of age,
– willing to undergo the qigong intervention,
– available for all testing points,
– receptive to random allocation, and
– confirmed to have been abused by an intimate

partner within the past three years based on the
Chinese Abuse Assessment Screen (C-AAS).

Chinese women will be excluded if they:

– have participated in qigong training or other mind–
body interventions within the previous 6 months,

– have serious medical conditions that might limit
their participation in qigong exercise (based on our
previous experience, such conditions include cancer,
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severe obesity, narcolepsy, major depressive disorder,
and schizophrenia),

– have psychiatric disorders,
– use medication or other psychological intervention

for stress, or
– have been abused by someone other than their

intimate partner.

Sample size
Sample size calculation will be based on a primary com-
parison of telomerase activity levels between the inter-
vention and control groups. Based on a previous study
that examined the effect of qigong on telomerase activity
[27], the standard deviation will be set at 0.2. As in the
study by Ho et al. we anticipate approximately 0.05 to
0.10 units of improvement in telomerase activity second-
ary to qigong. Thus, 113 subjects per group are required
to detect a difference of at least 0.075 units between the
two groups with 80% power and a ≤5% chance of a false-
positive error. Allowing for a small rate of attrition, 240
women will be recruited and randomly assigned to either
the intervention group (treatment condition, n = 120) or
the wait-list control group (control condition, n = 120).

Setting
This trial will be conducted in a nongovernment or-
ganization (NGO) in Hong Kong. The NGO has a large
catchment area covering three districts in Hong Kong
with >500,000 inhabitants. Annual official statistics indi-
cate that these 3 districts have consistently higher rates
of IPV among all 18 districts in Hong Kong [39].

Recruitment
We will adopt the same recruitment strategies success-
fully used in our previous trials in the same community
[40]. These recruitment strategies include conducting
promotional sessions in the host NGO community cen-
ter and its numerous outreach sites, providing recruit-
ment talks in the neighborhood public housing estates
where IPV is prevalent, enlisting the help of school prin-
cipals to facilitate subject recruitment from among the
mothers of the students, recruiting subjects from those
participating in the well-established community net-
works, and advertising this project in the newsletters
published by the host NGO.
For recruitment, a face-to-face meeting will be ar-

ranged in a private area with each potential participant.
Following a well-established protocol to ensure the wo-
man’s safety and consistency of the recruitment proce-
dures [40], one of our trained research assistants will
explain the trial to the woman, including the nature of a
randomized, wait-list controlled trial; her rights as a re-
search subject; and the need for obtaining blood spe-
cimens from her. If she agrees, she will sign a written
consent form. The C-AAS will then be administered.
Women determined to be “not abused” according to the
C-AAS results will be thanked for their interest and as-
sured that no further contact will be made. Those deter-
mined to be “abused” and who meet the inclusion criteria
will be enrolled in the study.
Randomization and blinding
All eligible participants will be randomized to either the
intervention or wait-list control group according to a list
of random permutations prepared by block randomi-
zation performed by a person not involved in subject re-
cruitment. The block size will be known only by the
randomizer. The order of the allocation, which will not
be altered, will be centrally controlled to avoid any bias
in selection. The research assistants will call the central-
control center to obtain the list of random permutations
for the allocation.
The questionnaires will be self-completed by the wo-

men and numerically coded without revealing the group
allocation of the participants. A list of the numerical
codes and names of the participants will be kept separ-
ately and securely in the central-control center. The re-
searchers conducting the measurement of telomerase
activity and its modulating biochemical factors will be
blinded to the group allocation.
Intervention
The qigong intervention in this project is based on the
intervention tested by our team members (Chan, Ho) in
an earlier study that involved participants with chronic
fatigue and achieved positive outcomes [27]. The in-
tervention comprises (i) group learning and practice: a
2-hour qigong exercise training session provided by a
qigong master twice a week for 6 consecutive weeks
(total, 24 hours), (ii) weekly group follow-up: a 1-hour
qigong exercise session provided by a qigong master
once a week for 4 consecutive months (total, 16 hours)
after the group learning and practice, and (iii) self-
practice: a 30-minute qigong exercise session performed
by each individual participant once a day for the whole
intervention period (total, 63 hours). Each participant
will perform a total of 103 hours of qigong during the
5.5-month intervention period.
For each of the 2-hour qigong exercise training ses-

sions during the 6-week group learning and practice pe-
riods, the activities will include (i) a brief introduction to
the basic theories of traditional Chinese medicine and
the physiology of mind–body connections, (ii) gentle
movement or body stretching in a standing posture to
facilitate a harmonious flow of qi along the energy chan-
nels, and (iii) qigong exercise training delivered by an
experienced qigong master.
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Procedures
Upon entry into the study (T0, baseline), women in both
groups will be asked to complete the Chinese version
of the Revised Conflict Tactics Scales (CTS2), Perceived
Stress Scale (PSS), Perceived Coping Scale (PCS), and
Beck Depression Inventory version II (BDI-II) as well
as a demographic questionnaire. Blood samples will be
collected from each of the participants by a research
nurse trained for this purpose. The intervention group
will then receive the qigong intervention. To monitor
the self-practice of qigong by participants in the inter-
vention group, we will adopt the recording and moni-
toring process that was successfully used in the earlier
qigong intervention study conducted by our team mem-
bers [27]. Specifically, each participant will enter on a
record card the details of when she practices qigong, for
how long, and how many times each day, together with
the type and duration of other exercises undertaken in
the same day. The participant will be required to submit
the record card to our researcher to check the self-
practice compliance at the weekly group follow-up ses-
sions. The weekly monitoring will allow the researchers
to undertake timely measures to address any early signs
of noncompliance. Participants in the wait-list control
group will be advised to avoid joining any outside qigong
training classes because qigong exercise training will
be provided to them after the final outcome measure-
ment. Additionally, to reduce the risk of attrition, the
control group will receive monthly health education
sessions unrelated to qigong, commencing at the point at
which the intervention group starts the weekly group
follow-up.
When the intervention group begins the post-training

and postintervention periods (T1 and T2, respectively),
participants in both groups will complete the CTS2,
PSS, PCS, and BDI-II. Blood specimens will be collected
from the participants in both groups at T2. When the
intervention group has completed the qigong interven-
tion, participants in the wait-list control group will re-
ceive the qigong exercise training.
The immediate treatment received by the intervention

group, the wait-list control condition received by the
control group, and the data collection points is shown in
Figure 1.
Maintaining minimal attrition throughout the 5.5-

month period will be important. Therefore, we intend to
use the same field tracking strategies that we used in our
previous project [40], which achieved zero attrition. Spe-
cifically, we will use systematic field tracking strategies
that model the systemized tracking methodology used
by McFarlane et al. to achieve a high retention rate [41].
Details of the tracking strategies, which have proven ef-
fective in providing early warnings about possible drop-
outs, were previously reported [40].
Furthermore, we shall implement the following add-
itional measures to reduce attrition and enhance the par-
ticipants’ adherence to the intervention:

– Weekly group follow-up sessions provided by a
qigong master to reinforce learning and remedial
teaching and motivate the participants to engage in
learning and practice

– Formation of small subgroups to promote group
cohesion and support

– Election of a peer leader of each subgroup to
enhance group communication and sharing

– Recording of qigong and other exercises undertaken
on a record card, which will be submitted to our
researcher at the weekly group follow-up sessions to
check each participants’ self-practice compliance

– Monthly health education talks unrelated to the
qigong intervention for participants in the wait-list
control group

– All participants will be informed at the time of
recruitment and regularly throughout the study that
upon successful completion of the project, they will
receive a health report based on the data collected
as well as a DVD and book on baduanjin.

Finally, we will provide an incentive to the participants
in the form of food coupons to show our appreciation of
their time and efforts.

Measurements
Instruments
The following study instruments with the exception of
the C-AAS and demographic questionnaire will be ad-
ministered at three time points: (a) preintervention (T0,
baseline); i.e., upon entry into the study, after rando-
mization but before intervention; (b) post-training (T1,
6 weeks later); i.e., upon completion of the 6-week group
learning and practice session; and (c) postintervention
(T2, 5.5 months later); i.e., upon completion of the entire
qigong intervention program. The C-AAS and demogra-
phic questionnaire will only be administered at baseline.

(a) The five-item C-AAS, which has demonstrated
satisfactory psychometric properties [42], will be
used to screen potential participants for IPV. If
a woman answers “yes” to being emotionally,
physically, or sexually abused within the past three
years and if the perpetrator is her former or current
intimate partner, she is considered to be positive
for IPV.

(b) The CTS2, which has been validated with
satisfactory validity and reliability [43], will be used
to measure the type and frequency of behaviors
used by the perpetrator during partner conflict.
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Figure 1 Flow diagram of intervention/wait-list control and data collection points.
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This 27-item instrument contains 8 measures of
psychological aggression, 12 measures of physical
assault, and 7 measures of sexual coercion. How
often each behavior occurred within the preceding
year is indicated by 0 = not within the past year,
1 = once, 2 = twice, 3 = 3 to 5 times, 4 = 6 to 10
times, 5 = 11 to 20 times, and 6 = 21 or more times.

(c) The 10-item PSS, the most widely used psychological
instrument for measuring the perception of stress
[44], will be used to assess the degree to which
situations in life have been perceived by the
participant as stressful during the past month.
The PSS contains six negative and four positive
items, and the overall score is obtained by reversing
the responses to the four positive items (i.e., 0
[never] = 4, 1 [almost never] = 3, 2 [sometimes] = 2, 3
[fairly often] = 1, and 4 [very often] = 0) and then
summing the response scores across all scale items.
The PSS score may range from 0 to 40.

(d) The PCS[45] will be used to assess the types and
perceived effectiveness of each of the 13 specific
strategies used by the participant in dealing with
violence perpetrated by her intimate partner. The
strategies may be classified as active or passive; e.g.,
seeking assistance from family or friends,
confronting the partner, redefining the meaning of
the situation, or using alcohol or drugs. Scoring is
based on a four-point Likert scale: 1 (not at all
helpful), 2 (not so helpful), 3 (somewhat helpful),
and 4 (very helpful).

(e) The Chinese version of the BDI-II will be used to
assess depressive symptoms experienced within the
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previous 2 weeks. This 21-item instrument has
established construct validity and reliability for
Chinese populations [46]. The score may range
from 0 to 63, with 0 through 13 indicating minimal
depressive symptoms, 14 through 19 indicating mild
depressive symptoms, 20 through 28 indicating
moderate depressive symptoms, and 29 through 63
indicating severe depressive symptoms.

(f ) A demographic questionnaire will be used to elicit
the following information: age of the participant
and her partner, education level, place of birth,
number of years living in Hong Kong, marital
status, duration of the abusive relationship,
number of children, employment status of the
participant and her partner, financial hardship,
receipt of comprehensive social security
assistance, need for financial support, and history
of chronic illness.

Measurement of telomerase activity and its modulating
biochemical factors
Previous studies have shown that significant chronic
stress-induced changes in telomere lengths cannot be de-
tected over a short period of time, such as 1 to 2 years [26]
and that telomerase has multiple telomere-independent
and stress-resistant functions [47]. Thus, measurement of
the changes in telomerase activity is an optimal alternative
and has been successfully performed [26]. The biochemical
modulators of telomerase activity include proinflammatory
cytokines such as TNF-alpha and IL-6 [48], which are
closely related to chronic psychological stress. Elevated
levels of inflammation have been observed in IPV survivors
[37]. We anticipate that qigong exercise will result in
increased telomerase activity, which is associated with
decreased levels of the proinflammatory cytokines TNF-
alpha and IL-6 in IPV survivors. For each participant in
this proposed study, 10 ml of peripheral blood will be col-
lected to measure telomerase activity and TNF-alpha and
IL-6 levels at preintervention (T0) and postintervention
(T2)in the intervention group as well as before qigong
training in the wait-list control group. Peripheral blood
mononuclear cells will be isolated for telomerase activity
measurement. Telomerase activity will be analyzed using a
commercially available kit (TeloTAGGG Telomerase PCR
ELISA; Roche) as previously used by our team members
[27]. This method allows for highly specific amplification
of telomerase-mediated elongation of products combined
with nonradioactive detection following an ELISA proto-
col. Because this method is PCR-based, it provides a way
to perform highly sensitive and quantitative assays of tel-
omerase activities for a large number of samples. This kit
has been used in many laboratories worldwide for several
years and has resulted in numerous publications, in-
cluding those in high-impact journals (e.g., Agarwal et al.
Nature [49]; Strååt K et al. Journal of the National Cancer
Institute [50]; Greco et al. Stem Cells [51]; Ball et al. Aging
Cell [52]). Our research team members (Chan, Ho) have
successfully used this telomerase measurement method
to detect significantly greater telomerase activity in
mononuclear cells of subjects with chronic fatigue after
4 months of qigong practice than in the control group
[27].Finally, the plasma levels of the proinflammatory cy-
tokines TNF-alpha and IL-6 will be measured using com-
mercially available ELISA kits (R&D Systems).

Data analysis
The primary outcome in this study will be the telomerase
level as measured by telomerase activity at postinterven-
tion (T2). The secondary outcomes will be the proinflam-
matory cytokines TNF-alpha and IL-6, perceived stress as
measured by the PSS, perceived coping as measured by
the PCS, and depressive symptoms as measured by the
BDI-II at postintervention (T2).
Data analysis will be performed using Statistical Analysis

System software. Each estimated effect will be accompan-
ied by a 95% confidence interval where appropriate. Un-
less otherwise specified, a 5% level of significance will be
used. All statistical methods will be checked for validity
before interpretations are made.
The baseline (T0) characteristics between the inter-

vention and wait-list control groups will be assessed by a
chi-squared test and Mann–Whitney U test for catego-
rical and continuous data, respectively.

Primary analysis
The telomerase activity upon completion of the inter-
vention (i.e., T2) between the intervention and wait-list
control groups will be assessed by regression analysis
with adjustment of baseline values. Residuals will be
checked to ensure the adequacy of the method. Add-
itionally, the change in telomerase activity from base-
line (T0) to postintervention (T2) will be assessed by
a paired t-test. The intention-to-treat principle will be
adopted, and all study subjects will be included in the
analysis. Missing values will be replaced by the last ob-
served values.

Secondary analysis
Differences in the levels of the proinflammatory cyto-
kines TNF-alpha and IL-6 and differences in the PSS,
PCS, and BDI-II scores will be compared between the
intervention and wait-list control groups by a linear
mixed-effects model. The baseline values of the scale
and intervention group will serve as fixed factors, and
the intercept will serve as a random factor. Moreover,
the effects of demographics on the outcomes will be ex-
plored by considering them as fixed factors in the linear
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mixed-effects model. Finally, changes from baseline will
be assessed by a linear mixed-effects model using linear
contrasts.
Ethical issues
This protocol was approved by the Institutional Review
Board of the University of Hong Kong/Hospital Authority
Hong Kong West Cluster (HKU/HA HKW IRB: UW
12–555) on 9 January 2013.The study will be conduc-
ted according to the Declaration of Helsinki. Partici-
pation in the study is voluntary. An information sheet
will be provided and a written consent is required from all
participants.
In our extensive experience of working with abused

women, we have found that they generally appreciate ex-
plaining their experience of abuse to professionals who
have been trained to validate this experience. In this
study, they will also be offered an opportunity for follow-
up with a social worker if necessary. If they choose to
withdraw from the study, they may do so with no ques-
tions asked.
Discussion
This study protocol provides a detailed account of the
implementation and evaluation of a qigong intervention
for abused Chinese women. This will be the first ran-
domized controlled trial to evaluate the effect of qigong
on the telomerase activity and psychological stress levels
of Chinese women who experience IPV.
The findings of this study will not only provide new

knowledge supporting the design of other interventions
to buffer the effects of IPV-related psychological stress
on health, but they may also support the idea that health
behaviors, such as qigong, can counter accelerated cellu-
lar aging and thus motivate abused women to change
their lifestyles. These trial findings may also motivate
professionals to provide timely interventions that in-
terrupt declines in patient health and reduce suffering
among abused women with the potential to lower IPV-
related health costs.
This study will be conducted in Hong Kong in a group

of community-dwelling Chinese women whose experience
of IPV may or may not have been previously brought to
the attention of social services or health professionals.
This qigong intervention adds to the list of psychosocial
interventions already available to abused Chinese women,
including (i) a 30-minute session of empowerment inter-
vention provided once by an antenatal clinic [53], (ii) a
3-week intervention providing empowerment training,
legal advocacy, parenting training, and a Chinese medicine
dietary regimen in a shelter setting [38],and (iii) a 12-week
empowerment intervention with social support in a com-
munity setting [40]. This qigong intervention differs from
the above-listed interventions by engaging women in
health behaviors that empower them to better manage
IPV-related psychological stress and hopefully attenuate
the associated adverse health effects. As such, the results
of this qigong intervention may expand the scope of inter-
ventions for abused Chinese women.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
Conceptualization and design of the study: AT, CLWC, RTHH, GSWT, WD,
AWLH, DYTF, HYKYF, JLCM. Preparing the manuscript: AT, WD, EPSP, DSTC.
Reviewing the manuscript: AT, CLWC, RTHH, GSWT, WD, AWLH, DYTF, HYKYF,
EPSP, DSTC, JLCM. All authors read and approved the final manuscript.

Acknowledgements
This study is funded by the Health and Medical Research Fund, Food and
Health Bureau of the Hong Kong SAR Government (Project Number 11121361).

Author details
1School of Nursing, Li Ka Shing Faculty of Medicine, The University of Hong
Kong, 4/F, William M.W. Mong Block, 21 Sassoon Road, Pokfulam, Hong
Kong. 2Department of Social Work and Social Administration, The University
of Hong Kong, Room 534, Jockey Club Tower, The Centennial Campus, The
University of Hong Kong, Pokfulam, Hong Kong. 3Department of Anatomy, Li
Ka Shing Faculty of Medicine, The University of Hong Kong, Faculty of
Medicine Building, 21 Sassoon Road, Pokfulam, Hong Kong. 4HKSKH Lady
MacLehose Centre, No.22, Wo Yi Hop Road, Kwai Chung, New Territories,
Hong Kong. 5Department of Social Work, The Chinese University of Hong
Kong, Level 4&5, T.C. Cheng Building, United College, Shatin, New Territories,
Hong Kong.

Received: 13 July 2014 Accepted: 4 August 2014
Published: 15 August 2014

References
1. Saltzman LE, Fanslow JL, McMahon PM, Shelley GA: Intimate partner

violence surveillance: uniform definitions and recommended data
elements, version 1.0. In. Atlanta (GA): Centers for Disease Control and
Prevention, National Center for Injury Prevention and Control; 2002.

2. World Health Organization, London School of Hygiene and Tropical
Medicine: Preventing intimate partner and sexual violence against
women: taking action and generating evidence. Geneva: World Health
Organization; 2010.

3. Garcia-Moreno C, Jansen HAFM, Ellsberg M, Heise L, Watts C: WHO
Multi-Country study on women’s health and domestic violence against
women. Geneva: World Health Organization; 2005.

4. Campbell JC: Health consequences of intimate partner violence. Lancet
2002, 359(9314):1331–1336.

5. Woods SJ, Gill J: Family violence: Long-term health consequences of
trauma. In Family Violence and Nursing Practice. 2nd edition. Edited by
Humphreys J, Campbell JC. New York: Springer Publishing Company;
2011:29–50.

6. Bradbury-Jones C, Duncan F, Kroll T, Moy M, Taylor J: Improving the
health care of women living with domestic abuse. Nurs Stand 2011,
25(43):35–40.

7. Plichta SB: Intimate partner violence and physical health
consequences: policy and practice implications. J Interpers Violenc
2004, 19(11):1296–1323.

8. Humphreys J, Epel ES, Cooper BA, Lin J, Blackburn EH, Lee KA: Telomere
shortening in formerly abused and never abused women. Biol Res Nurs
2012, 14:115–123.

9. Ohtani N, Yamakoshi K, Takahashi A, Hara E: The p16INK4a-RB pathway:
molecular link between cellular senescence and tumor suppression.
J Med Invest 2004, 51(3–4):146–153.

10. Epel ES, Blackburn EH, Lin J, Dhabhar FS, Adler NE, Morrow JD, Cawthon
RM: Accelerated telomere shortening in response to life stress. Proc Natl
Acad Sci U S A 2004, 101(49):17312–17315.

11. Blackburn EH: Telomere states and cells fates. Nature 2000, 408:53–56.



Tiwari et al. BMC Complementary and Alternative Medicine 2014, 14:300 Page 9 of 10
http://www.biomedcentral.com/1472-6882/14/300
12. de Lange T: T-loops and the origin of telomeres. Nat Rev Mol Cell Biol
2004, 5:323–329.

13. Simon NM, Smoller JW, McNamara KL, Maser RS, Zalta AK, Pollack MH,
Nierenberg AA, Fava M, Wong KK: Telomere shortening and mood
disorders: preliminary support for a chronic stress model of accelerated
aging. Biol Psychiatry 2006, 60(5):432–435.

14. Hartmann N, Boehner M, Groenen F, Kalb R: Telomere length of
patients with major depression is shortened but independent
from therapy and severity of the disease. Depress Anxiety 2010,
27(12):1111–1116.

15. Elvsåshagen T, Vera E, Bøen E, Bratlie J, Andreassen OA, Josefsen D, Malt UF,
Blasco MA, Boye B: The load of short telomeres is increased and
associated with lifetime number of depressive episodes in bipolar II
disorder. J Affect Disord 2011, 135(1–3):43–50.

16. Kananen L, Surakka I, Pirkola S, Suvisaari J, Lönnqvist J, Peltonen L, Ripatti S,
Hovatta I: Childhood adversities are associated with shorter telomere
length at adult age both in individuals with an anxiety disorder and
controls. PLoS One 2010, 5(5):e10826.

17. Okereke OI, Prescott J, Wong JY, Han J, Rexrode KM, De Vivo I: High phobic
anxiety is related to lower leukocyte telomere length in women. PLoS
One 2012, 7(7):e40516.

18. Damjanovic AK, Yang Y, Glaser R, Kiecolt-Glaser JK, Nguyen H,
Laskowski B, Zou Y, Beversdorf DQ, Weng NP: Accelerated telomere
erosion is associated with a declining immune function of caregivers
of Alzheimer's disease patients. J Immunol 2007, 179(6):4249–4254.

19. Tyrka AR, Price LH, Kao HT, Porton B, Marsella SA, Carpenter LL:
Childhood maltreatment and telomere shortening: preliminary
support for an effect of early stress on cellular aging. Biol Psychiatry
2010, 67(6):531–534.

20. Puterman E, Lin J, Blackburn E, O'Donovan A, Adler N, Epel E: The power of
exercise: buffering the effect of chronic stress on telomere length.
PLoS One 2010, 5(5):e10837.

21. Werner C, Fürster T, Widmann T, Pöss J, Roggia C, Hanhoun M, Scharhag J,
Büchner N, Meyer T, Kindermann W, Haendeler J, Böhm M, Laufs U: Physical
exercise prevents cellular senescence in circulating leukocytes and in
the vessel wall. Circulation 2009, 120(24):2438–2447.

22. Daubenmier J, Lin J, Blackburn E, Hecht FM, Kristeller J, Maninger N, Kuwata
M, Bacchetti P, Havel PJ, Epel E: Changes in stress, eating, and metabolic
factors are related to changes in telomerase activity in a randomized
mindfulness intervention pilot study. Psychoneuroendocrinology 2012,
37(7):917–928.

23. Kiecolt-Glaser JK, Glaser R: Psychological stress, telomeres, and
telomerase. Brain Behav Immun 2010, 24:529–530.

24. Jacobs T, Epel E, Lin J, Blackburn E, Wolkowitz O, Bridwell D, Zanesco A,
Aichele S, Sahdra B, MacLean K, King BG, Shaver PR, Rosenberg EL, Ferrer E,
Wallace BA, Saron CD: Intensive meditation training, immune cell
telomerase activity, and psychological mediators.
Psychoneuroendocrinology 2011, 36(5):664–681.

25. Lavretsky H, Epel ES, Siddarth P, Nazarian N, Cyr NS, Khalsa DS, Lin J,
Blackburn E, Irwin MR: A pilot study of yogic meditation for family
dementia caregivers with depressive symptoms:effects on mental
health, cognition, and telomerase activity. Int J Geriatr Psychiatry 2013,
28(1):57–65.

26. Ornish D, Lin J, Daubenmier J, Weidner G, Epel E, Kemp C, Magbanua M,
Marlin R, Yglecias L, Carroll P, Blackburn EH: Increased telomerase activity
and comprehensive lifestyle changes: a pilot study. Lancet Oncol 2008,
9(11):1048–1057.

27. Ho RTH, Chan JSM, Wang C-W, Lau BWM, So KF, Yuen LP, Sham JST,
Chan CLW: A randomized controlled trial of qigong exercise on
fatique symptoms, functioning, and telomerase activity in persons
with chronic fatique or chronic fatique syndrome. Ann Behav Med
2012, 44:160–170.

28. Jahnke R, Larkey L, Rogers C, Etnier J, Lin F: A comprehensive review
of health benefits of qigong and tai chi. Am J Health Promot 2010,
24:e1–e25.

29. Cheung BMY, Lo JLF, Fong DYT, Chan MY, Wong SH, Wong VC, Lam
KS, Lau CP, Karlberg JP: Randomised controlled trial of qigong in the
treatment of mild essential hypertension. J Hum Hypertens 2005,
19:697–704.

30. Tsai J, Wang W, Chan P, Lin LJ, Wang CH, Tomlinson B, Hsieh MH, Yang HY,
Liu JC: The beneficial effects of tai chi chuan on blood pressure and lipid
profile and anxiety in a randomized controlled trial. J Altern
Complimentary Med 2003, 9:747–754.

31. Lee M, Soo Lee M, Kim H, Moon S: Qigong reduced blood pressure and
catecholamine levels of patients with essential hypertension. Int J
Neurosci 2003, 113:1691.

32. Tsang HWH, Fung KMT, Chan ASM, Lee G, Chan F: Effect of a qigong
exercise programme on elderly with depression. Int J Geriatric Psychiatry
2006, 21:890–897.

33. Wenneberg S, Gunnarsson L, Ahlstrom G: Using a novel exercise
programme for patients with muscular dystrophy. part II: A quantitative
study. Disabil Rehabil 2004, 26:595–602.

34. Tsang HWH, Mok CK, Yeung YTA, Chan SYC: The effect of qigong on
general and psychosocial health of elderly with chronic physical
illnesses: A randomized clinical trial. Int J Geriatric Psychiatry 2003,
18:441–449.

35. Zhang GD: The impacts of 48-form tai chi chuan and yi qi yang fei gong
on the serum levels of IgG, IgM, IgA, and IgE in human. J Beijing Inst Phys
Educ 1990, 4:12–14.

36. Epel ES, Daubenmier J, Moskowitz JT, Folkamn S, Blackburn EH: Can
mediation slow rate of cellular aging? Cognitive stress, mindfulness, and
telomeres. Ann N Y Acad Sci 2009, 1172:34–53.

37. Woods AB, Page GG, O'Campo P, Pugh LC, Ford D, Campbell JC: The
mediation effect of posttraumatic stress disorder symptoms on the
relationship of intimate partner violence of IFN-gamma levels. Am J
Community Psychol 2005, 36:159–175.

38. Tiwari A, Salili F, Chan RYP, Chan KL, Tang D: Effectiveness of an
empowerment intervention in abused Chinese women. Hong Kong Med J
2010, 16:33–37.

39. Hong Kong Social Welfare Department: Statistics on cases involving child
abuse, spouse/cohabitant battering and sexual violence cases. In Hong
Kong: Hong Kong Social Welfare Department; 2014.

40. Tiwari A, Fong DYT, Yuen KH, Yuk H, Pang P, Humphreys J, Bullock L: Effect
of an advocacy intervention on mental health in Chinese women
survivors of intimate partner violece: A randomized controlled trial. JAMA
2010, 304:536–543.

41. McFarlane J, Malecha A, Gist J, Watson K, Batten E, Hall I, Smith S: An
intervention to increase safety behaviors of abused women. Results of a
randomized clinical trial. Nurs Res 2002, 51:347–354.

42. Tiwari A, Fong DYT, Chan KL, Leung WC, Parker B, Ho PC: Identifying
intimate partner violence: comparing the Chinese abuse assessment
screen with the Chinese revised conflict tactics scales. BJOG 2007,
114:1065–1071.

43. Chan KL: Study on Child abuse and spouse battering: Report on
findings of household survey. [A consultancy study commissioned
by the SWD of the HKSAR government]. Hong Kong: Department of
Social Work & Social Administration, The University of Hong Kong;
2005.

44. Cohen S, Kamarckm T, Mermelstein R: A gobal measure of perceived
stress. J Health Soc Behav 1983, 24:385–396.

45. Yoshihama A: Battered women's coping strategies and psychological
distress: Differences by immigration status. Am J Community Psychol 2002,
30:429–452.

46. Byrne BM, Stewart SM, Lee PWH: Validating the Beck Depression
Inventory-II for Hong Kong Community Adolescents. Int J Test 2004,
4:199–216.

47. Saretzki G: Telomerase, mitochondria and oxidative stress. Exp Gerontol
2009, 44:485–495.

48. Lin J, Epel ES, Blackburn EH: Telomeres and lifestyle factors: roles in
cellular aging. Mutat Res 2012, 730:85–89.

49. Agarwal S, Loh YH, McLoughlin EM, Huang J, Park IH, Miller JD, Huo H,
Okuka M, Dos Reis RM, Loewer S, Keefe D, Goldman FD, Klingelhutz A,
Liu L, Daley GQ: Telomere elongation in induced pluripotent
stem cells from dyskeratosis congenita patients. Nature 2010,
464(7286):292–296.

50. Strååt K, Liu C, Rahbar A, Zhu Q, Liu L, Wolmer-Solberg N, Lou F, Liu Z, Shen
J, Jia J, Kyo S, Björkholm M, Sjöberg J, Söderberg-Nauclér C, Xu D: Activation
of telomerase by human cytomegalovirus. J Natl Cancer Inst 2009,
101(7):488–497.

51. Greco SJ, Liu K, Rameshwar P: Functional similarities among genes
regulated by OCT4 in human mesenchymal and embryonic stem cells.
Stem Cells 2007, 25(12):3143–3154.



Tiwari et al. BMC Complementary and Alternative Medicine 2014, 14:300 Page 10 of 10
http://www.biomedcentral.com/1472-6882/14/300
52. Ball AJ, Levine F: Telomere-independent cellular senescence in human
fetal cardiomyocytes. Aging Cell 2005, 4(1):21–30.

53. Tiwari A, Leung WC, Leung TW, Humphreys J, Parker B, Ho PC:
A randomised controlled trial of empowerment training for
Chinese abused pregnant women in Hong Kong. BJOG 2005,
112:1249–1256.

doi:10.1186/1472-6882-14-300
Cite this article as: Tiwari et al.: Effect of a qigong intervention program
on telomerase activity and psychological stress in abused Chinese
women: a randomized, wait-list controlled trial. BMC Complementary and
Alternative Medicine 2014 14:300.
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


	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Health benefits of qigong
	Aims

	Methods/Design
	Participants
	Sample size
	Setting
	Recruitment
	Randomization and blinding
	Intervention
	Procedures
	Measurements
	Instruments
	Measurement of telomerase activity and its modulating biochemical factors

	Data analysis
	Primary analysis
	Secondary analysis

	Ethical issues

	Discussion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /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 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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


