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Abstract
Background
Previous research has established a number of risk factors that are associated with the onset of
PTSD following childbirth. However, little is known about factors that maintain PTSD
symptoms.
Methods
This study is part of the Akershus Birth Cohort. Questionnaire data from pregnancy week 17,
8 weeks postpartum and 2 years postpartum were used. 1,473 women completed all these
three questionnaires and were included in the analyses. Post-traumatic stress symptoms were
measured with the Impact of Event Scale. Potential maintaining factors were personality,
sleep, support and life events.
The factors that were significantly correlated with post-traumatic stress symptoms were
entered into regression analyses. Mediation analyses were run to test whether significant
predictors would serve as mediator of post-traumatic stress symptoms at 8 weeks postpartum
to post-traumatic stress symptoms at 2 years postpartum.
Results
We found several low to moderate associations between maintaining factors and PTSD
symptoms two years postpartum. Adjusting for the starting point - PTSD symptoms 8 weeks
postpartum - only insomnia remained significantly associated. Further, insomnia mediated a
small portion of the effect of PTSD symptoms 8 weeks postpartum to PTSD symptoms 2
years postpartum.
Limitations
Limitations of the study include a relative homogeneous sample, modest effect sizes, low
internal consistency of some of the measures and the challenge to distinguish insomnia from
PTSD symptoms.
Conclusions
Treatment of postpartum PTSD might benefit from addressing insomnia if present.
Alleviating insomnia may itself reduce daytime symptoms of PTSD and it may also increase
the efficacy of primary PTSD treatments.
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Introduction
The importance of women’s health during pregnancy and after birth is internationally
recognised by governments and health organisations. In the UK, government policy for the
development of health services states that ‘Improving the health and welfare of mothers and
their children is the surest way to a healthier nation’ (Department of Health, 2004). The
impact of maternal health on women and their children is well established. Women’s physical
health in pregnancy is associated with the health of the infant and reduced risk of later adultonset diseases such as metabolic syndrome and cardiovascular disease (Lau et al., 2011).
Stress and anxiety during pregnancy are associated with preterm labour, poor infant
outcomes, and greater cognitive, behavioural and interpersonal problems in young children
(Glasheen et al., 2010). Similarly, postnatal mental health problems have adverse impacts on
mothers, their children, and their relationships. For example, psychological illness is a
significant indirect cause of maternal death in the first year after birth (World Health
Organization, 2014). This has led to an international call for the integration of maternal
mental health into maternal and child health programmes (Rahman et al., 2013).
In Europe approximately 5.4 million women give birth every year (European
Commission, 2011), and over 4.5 million women give birth in the USA and Canada every
year (United Nations, 2013). Evidence shows that women can suffer from a range of
psychological problems during this time. Postpartum posttraumatic stress disorder (PTSD)
following a traumatic birth experience, has particularly attracted increasing attention (Alcorn
et al., 2010;Ayers et al., 2001). There are varying estimates of the prevalence of postpartum
PTSD, with studies reporting from 0 to 8% in normal populations (Adewuya et al.,
2006;Alcorn, O'Donovan, Patrick, Creedy, and Devilly, 2010;Ayers et al., 2009;Czarnocka et
al., 2000;Soet et al., 2003;White et al., 2006;Wijma et al., 1997) and around 20 to 29% in
high-risk groups such as women who have severe complications during pregnancy and labor
or fetal or infant loss (Poel et al., 2009;Turton et al., 2001). Studies that recruit mothers from
the community and exclude women with pre-existing PTSD or depression in pregnancy
provide converging evidence that the incidence is likely to be between 1 to 3% (Alcorn,
O'Donovan, Patrick, Creedy, and Devilly, 2010;Ayers and Pickering, 2001). This means that
approximately 108,000 women in Europe and 90,000 women in the USA and Canada may be
affected every year.
Conceptual frameworks or models for understanding postpartum PTSD draw together
key vulnerability, risk, and maintaining factors that may be important in the development of
postpartum PTSD (Ayers, 2004;Slade, 2006;van Son et al., 2005). For example, Ayers (2004)

uses a diathesis-stress framework to propose a model that incorporates vulnerability factors in
pregnancy, risk factors during birth, and maintaining factors after birth in the onset and
maintenance of PTSD. Vulnerability factors in pregnancy include a history of trauma or
psychological problems, severe anxiety, depression, and being a first time mother. These
vulnerability factors interact with birth events to determine traumatic stress responses. Birth
risk factors include complications and intervention during birth, lack of support, high levels of
negative emotion, and dissociation. Postnatal factors that might maintain initial PTSD
symptoms are additional stress, maladaptive coping, and poor support.
Evidence broadly confirms the associations between the factors outlined above and
postpartum PTSD (Cigoli et al., 2006;Cohen et al., 2004;Creedy et al., 2000;Czarnocka and
Slade, 2000;Lev-Wiesel et al., 2009;Soderquist et al., 2002;Soderquist et al., 2009;Wijma,
Soderquist, and Wijma, 1997), although research is not always consistent (Ayers, 2004). It is
now well established that the subjective birth experience is more important in determining
women’s psychological responses to birth than objective events of labor (Garthus-Niegel et
al., 2013;Garthus-Niegel et al., 2014;Ozer et al., 2003). Studies that have looked at the
interaction between vulnerability and birth factors are consistent with the proposal that trauma
history interacts with birth intervention to increase risk of PTSD after birth (Ayers, Harris,
Sawyer, Parfitt, and Ford, 2009;Ford et al., 2011). Likewise health practitioner support during
birth can moderate the relationship between previous trauma and postpartum PTSD, as well as
the relationship between birth intervention and postpartum PTSD (Ford and Ayers, 2011).
Much less is known about factors that maintain PTSD symptoms after birth. Theories
of PTSD distinguish between factors associated with the onset and factors associated with the
maintenance of PTSD (Ehlers et al., 2000). “Maintaining factors” have been conceptualized
as factors that may either increase or reduce PTSD symptoms over time. This distinction
between onset and maintaining factors is important because a proportion of those who have
PTSD symptoms immediately after a traumatic event recover spontaneously in the first few
months (Rothbaum et al., 1993). Understanding more about factors that maintain PTSD can
therefore inform how we can care for women after traumatic birth to maximize recovery.
Reviews of PTSD in other populations, such as war trauma and motor vehicle
accidents, suggest factors such as additional stress, poor coping, disturbed sleep and
unemployment to be associated with long-term maintenance of symptoms (Beck et al.,
2006;Johnson et al., 2008;Mellman et al., 1995). In addition, certain personality types could
predict PTSD chronicity over 10 years (Thomas et al., 2014). Conversely, good social support
may facilitate recovery with intimate partners playing a vital role as support figures (Johnson

and Thompson, 2008;Monson et al., 2009). Research on postpartum PTSD has examined a
few possible maintaining factors, and some studies have found that additional stress and poor
coping are associated with PTSD symptoms up to 12 months postpartum (Ford et al.,
2010;Leeds et al., 2008;Onoye et al., 2009;Soderquist, Wijma, Thorbert, and Wijma,
2009;Tham et al., 2007). For example, Soderquist et al. (2009) looked at perinatal mental
health in 1,224 women in Sweden and found women with poor stress coping in pregnancy
were 4.4 times more likely to report PTSD one month after giving birth.
This research provides preliminary information on some of the maintaining factors
that might be important in postpartum PTSD. However, the research to date is limited in
extent and scope. Very few studies have been conducted, and those that have been done focus
predominantly on stress and coping. Research has also not looked at factors that might
maintain PTSD symptoms beyond 12 months after birth. This study therefore aimed to extend
this research by examining stress, social support, and other possible maintaining factors of
short and long-term symptoms of PTSD in a Norwegian cohort of women who were recruited
in pregnancy and followed up to two years after birth. In addition to stressful life events and
social support, we examined whether sleep difficulties (insomnia and the baby’s sleeping
patterns), a poor relationship with the baby’s father, and personality contribute to the
maintenance of PTSD symptoms from eight weeks after birth to two years, as these variables
have been relevant factors in other populations (Mellman, Kulick-Bell, Ashlock, and Nolan,
1995;Monson, Taft, and Fredman, 2009;Thomas, Hopwood, Donnellan, Wright, Sanislow,
McDevitt-Murphy, Ansell, Grilo, McGlashan, Shea, Markowitz, Skodol, Zanarini, and
Morey, 2014).

Materials and Methods
Design and study population
The Akershus Birth Cohort (ABC) study is a prospective cohort study which targeted all
women scheduled to give birth at Akershus University Hospital, Norway, which serves
approximately 350,000 people from both urban and rural areas. Recruitment took place from
November 2008 to April 2010. Women were recruited for the study during their routine fetal
ultrasound examination, which is performed at 17 weeks gestation, and were asked to
complete questionnaires at 17 weeks gestation, 32 weeks gestation, 8 weeks postpartum and 2
years postpartum. Of the eligible women (i.e. those able to complete a questionnaire in
Norwegian), 80% (N = 3,752) agreed to participate and returned the first questionnaire. The
number of eligible women dropped somewhat during the study time because some women

had moved or were withdrawn from the study due to severe complications. Response rates
were 81% (2,936 out of 3,621), 79% (2,217 out of 2,806) and 73% (1,480 out of 2.019)
respectively (see Figure 1). For the present study, we used questionnaire data from pregnancy
week 17, 8 weeks postpartum and 2 years postpartum. 1,473 women completed all these three
questionnaires and thus were included in the analyses.
The ABC study obtained ethical approval from the Regional Committees for Medical
and Health Research Ethics (approval number S-08013a), and all participants provided
written informed consent.

Measures

PTSD symptoms following childbirth
The Impact of Event Scale (Horowitz et al., 1979) was used to measure PTSD symptoms at 8
weeks and 2 years postpartum. The Impact of Event Scale is a self-rating scale that measures
symptoms of intrusion and avoidance. The scale has been validated in postpartum women
(Olde et al., 2006) and can be used as a continuous or categorical measure, with scores over
19 reflecting clinically significant distress, and scores above 34 indicating that PTSD is likely
to be present (Neal et al., 1994). Reliability in the current sample was good (Cronbach’s α =
.84 and .87, respectively).

Maintaining factors
Personality was assessed with a Norwegian version of the Mini-IPIP scale (Donnellan et al.,
2006). The Mini-IPIP is a 20-item short form of the 50-item International Personality Item
Pool-Five Factor Model measure (Goldberg, 1999), which was developed and validated
across five studies (Donnellan, Oswald, Baird, and Lucas, 2006). The Mini-IPIP measures the
Big Five factors of personality: extraversion, agreeableness, conscientiousness, neuroticism,
and intellect/imagination, with scores ranging from 5 to 20 for each factor. Reliability was
good for extraversion (α = .81), acceptable for neuroticism (α = .70), and nearly acceptable for
agreeableness (α = .65) and conscientiousness (α = .67), though somewhat low for
intellect/imagination (α = .57).
Insomnia symptoms were assessed using the Bergen Insomnia Scale (BIS) (Pallesen et
al., 2008). This questionnaire consists of six items, of which the first four pertain to night
factors such as (1) sleep onset delayed more than 30 minutes, (2) waking up for more than 30
minutes during the night, (3) waking up more than 30 minutes earlier than desired without

managing to go back to sleep again, and (4) not feeling adequately rested after sleep. These
items correspond to the DSM-IV-TR criterion A for insomnia (American Psychiatric
Association, 2000). The last two items assess level of daytime impairment (affecting
work/studies or personal life) due to (5) sleepiness, and (6) dissatisfaction with sleep,
corresponding to the DSM-IV-TR criterion B (American Psychiatric Association, 2000). Each
item is rated on average occurrence from 0 to 7 days per week, giving a possible total sum
score from 0 to 42. The BIS has been validated against other self-reporting scales as well as
polysomnographic data (Pallesen, Bjorvatn, Nordhus, Sivertsen, Hjornevik, and Morin, 2008).
Reliability was good with α = .74.
Child sleep was assessed by the following question: “How often does the child wake
up during the night?” Answer categories were as follows: “three or more times each night”,
“one to two times each night”, “some nights every week”, and “less often”.
Relationship satisfaction was measured by the 10-item Relationship Satisfaction
(RS10) Scale. The scale is a modified and shortened version of Mehrabian’s Marital
Satisfaction Scale, used in previous Norwegian studies (Rosand et al., 2011;Rosand et al.,
2012). The sum score ranges from 10 to 40. Reliability in the current sample was excellent
with α = .92.
Social support was measured using the 3-item Oslo Social Support Scale, which has
been used in several studies, confirming the feasibility and predictive validity of the scale
with respect to psychological distress (Boen et al., 2010;Boen et al., 2012). The total sum
score ranges from 3 to 14. Reliability was somewhat low, with α = .54.
Ten items were selected from existing life event scales (Coddington, 1972;Swearingen
et al., 1985). The life events included are 1) having been separated or divorced, 2) serious
problems in the marriage or co-habital relationship 3) problems or conflicts with family
members, friends or neighbours, 4) problems at work or in the place of education, 5)
economic problems, 6) serious illness or injury, 7) serious illness or injury in the close family,
8) traffic accident, fire or theft, 9) loss of a close relative, and 10) other difficulties. The
answers are scored according to the woman’s reported reaction to the event (emotionally not
so difficult/difficult/very difficult). The sum of scores from each item (graded on severity 1-3)
is used as a negative life event indicator (Coddington, 1972).
History of physical and sexual abuse were both measured with an adapted version of
the Abuse Assessment Screen (McFarlane et al., 1992). History of physical abuse was
measured by the following question: “Have you ever, after the age of 18 years, been hit,
slapped, kicked, or otherwise physically hurt by someone?” The answers were coded as yes

(“1”) or no (“0”). If the participants ticked off “I don’t remember”, the answer was coded as
value missing.
History of sexual abuse was assessed by the question: “Have you ever, as an adult,
been coerced or forced into sexual activities?” The answers were coded as yes (“yes,
exercised power”, “yes, coerced”, or “yes, raped”) or no (“no, never”).
All maintaining factors were measured at 8 weeks postpartum, except personality
which was measured at pregnancy week 17.

Statistical analyses
All potential maintaining factors were correlated with PTSD symptoms at two years
postpartum. To determine the influence of potential maintaining factors above and beyond
posttraumatic stress status at 8 weeks, the factors that were significantly correlated with PTSD
symptoms were entered into regression analyses. In the first regression model, PTSD
symptoms at two years postpartum were regressed on each potential maintaining factor
separately and adjusted for PTSD symptoms at 8 weeks postpartum. In the second model, all
maintaining factors were entered simultaneously in the regression analysis, also adjusted for
PTSD symptoms at 8 weeks postpartum. Further, mediation analyses were run to test whether
significant predictors from the multivariate regression analyses would serve as mediators of
PTSD symptoms at 8 weeks postpartum to PTSD symptoms at 2 years postpartum.

Results
Mean maternal age at delivery was 31.7 years (SD 4.9 years, range 18.9– 45.5 years), and
51.5% were first-time mothers. Most of the women (97.7%) were married or cohabitating and
did not smoke at the time of delivery (96.8%). Of all women, 72.5% had an education of more
than 12 years. Compared with the national data from the Medical Birth Registry of Norway
from 2009, the women in the study were less likely to be smokers (3.2% vs. 8.2% at the time
of delivery), were somewhat older (mean age of 31.7 years vs. 29.7 years), and were less
often single (2.3% vs. 9.1%) (Norwegian Institute of Public Health, 2013).
At 8 weeks postpartum, 6.7% of women had clinically significant distress (scores
above 19 on the Impact of Event Scale) and 1.9% had probable PTSD (scores above 34)
(Neal, Busuttil, Rollins, Herepath, Strike, and Turnbull, 1994). The average score for PTSD
symptoms following childbirth was 6.83 (SD = 8.23). The mean score for the subscale
intrusion was 4.38 (SD = 4.96) and 2.54 (SD = 4.12) for the subscale avoidance. At 2 years
postpartum, 5.5% of women had clinically significant distress and 1.0% had probable PTSD.

For some of the women, this was newly arising distress, i.e. they scored above the cut-off
only then. The average score was 5.26 (SD = 7.44) at two years postpartum. Scores for
intrusion and avoidance were 3.45 (SD = 4.49) and 1.89 (SD = 3.82) respectively.
Correlations between possible maintaining factors and PTSD symptoms at 2 years
postpartum are shown in Table 1. It can be seen that PTSD symptoms were significantly
related to all support and life event variables, insomnia symptoms, conscientiousness and
neuroticism. PTSD symptoms were not associated with child sleep, extraversion,
agreeableness and intellect/imagination. Furthermore, PTSD symptoms at 8 weeks after birth
were strongly correlated with symptoms at 2 years (β = .60).
Regression models, in which we controlled for PTSD symptoms at 8 weeks
postpartum, are shown in Table 2. In the first regression model, when each variable was
entered separately, high levels of insomnia symptoms and negative life events and low social
support were significantly associated with PTSD symptoms 2 years postpartum. Thus, they
could predict PTSD at 2 years, over and above initial PTSD symptoms at 8 weeks (see Table
2). In the second model, when all variables were entered simultaneously, the only variable
that remained significant was insomnia symptoms at 8 weeks postpartum (β = .052). To check
whether this was due to the overlap between re-experiencing symptoms and disrupted sleep,
we re-ran the regression model using re-experiencing and avoidance symptoms as outcome
variables. This showed that the association between maintaining factors and re-experiencing
and avoidance symptoms was very similar, and insomnia symptoms significantly predicted
both avoidance and re-experiencing symptoms at 2 years. We then tested whether insomnia
symptoms mediate the relationship between PTSD symptoms at 8 weeks and 2 years
postpartum (Baron et al., 1986;Hayes, 2009). This is shown in Figure 2, and it can be seen
that insomnia symptoms have a small but significant indirect effect (.0161).

Discussion
Previous research on PTSD following childbirth has mainly focused on its etiology and thus
established a number of risk factors. However, knowledge about the further course of
postpartum PTSD and its maintaining factors has been lacking. Given this context, the present
study fills an important gap. We found several low to moderate associations between potential
maintaining factors and PTSD symptoms two years postpartum. . Insomnia symptoms, low
social support and negative life events at 8 weeks postpartum were all associated with an
increase in PTSD symptoms at 2 years postpartum. However, only insomnia symptoms
remained significant after controlling for the other factors. Indeed, insomnia symptoms

mediated a small portion of the effect of PTSD symptoms at 8 weeks postpartum to PTSD
symptoms 2 years postpartum.
Although sleep is recognized as playing a critical role in physical and psychological
adaptation (Kobayashi et al., 2013), little is known regarding the association between sleep
and postpartum PTSD. Still, extensive research has been done in the non-postpartum literature
(Lamarche et al., 2007). Similarly as in our study, insomnia has been found to constitute a
maintaining factor for ongoing PTSD (Pigeon et al., 2013). A meta-analysis of
polysomnographic studies has also found that individuals with PTSD have more Stage-1 sleep
and less slow-wave sleep (deep sleep) compared to those without PTSD (Kobayashi et al.,
2007) . Hence, the additional burden of insomnia may directly exacerbate postpartum PTSD
symptoms, as well as diminish the women’s capacities to manage them (Germain et al.,
2012).
However, the postpartum period represents a special situation, in which disturbed
sleep is rather common because of nocturnal breastfeeding, infant crying etc. In a recent study
on insomnia and postpartum depression, Dørheim and colleagues found that the women’s
sleep duration and sleep efficiency decreased in the postpartum period, but their insomnia
scores improved from pregnancy week 32 to week 8 postpartum (Dorheim et al., 2014). They
also found that insomnia, but not sleep duration or sleep efficiency was a risk factor for
postpartum depression. Hence, even though most women are affected by disturbed sleep
during the postpartum period, women’s subjective assessments of sleep, rather than their
actual amount of sleep, seem to play a vital role for postpartum mental health (Dorheim,
Bjorvatn, and Eberhard-Gran, 2014;Park et al., 2013).
Regarding intervention, addressing insomnia early in the postpartum period may
therefore be a strategy to alter the course of PTSD. For instance, one study of insomnia
treatment among women with postpartum depression and insomnia showed improvements
regarding insomnia severity and subjective mood (Swanson et al., 2013). Indeed, alleviating
insomnia may itself reduce daytime symptoms of PTSD (Germain, 2013;Pigeon, Campbell,
Possemato, and Ouimette, 2013). It may also increase the efficacy of primary PTSD
treatments, especially cognitive-behavioural approaches relying on habituation or cognitive
processing, which are markedly affected by sleep loss. Combined behavioural treatments for
nightmares and insomnia in women with PTSD may also be effective (Germain, 2013). Even
though the number of women with probable PTSD decreases, the importance of clinical
intervention is stressed by the strong association between PTSD symptoms at 8 weeks and 2
years.

Although they have been found to be relevant maintaining factors in other populations,
in our study, neither personality nor relationship satisfaction could predict PTSD symptoms at
2 years postpartum over and above PTSD symptoms at 8 weeks postpartum. Regarding
intimate relationship problems, the association to PTSD is well documented. However, the
directionality has been unclear (Monson, Taft, and Fredman, 2009). In fact, most researchers
have assumed a causal pathway from traumatization to relationship problems and not vice
versa, and our results seem to indirectly support this notion.
The lack of a prospective association between personality and PTSD symptoms at 2
years postpartum beyond the initial PTSD status may possibly be due to our personality
measure. The Mini-IPIP is a short scale and reliability of the subscales is not impeccable.
Moreover, a previous study has shown that personality variability in PTSD considerably
depends on how and with which measurement tool personality is assessed (Thomas,
Hopwood, Donnellan, Wright, Sanislow, McDevitt-Murphy, Ansell, Grilo, McGlashan, Shea,
Markowitz, Skodol, Zanarini, and Morey, 2014).

Limitations
To our knowledge, this is the first study that investigates maintaining factors of
postpartum PTSD symptoms beyond 12 months after delivery. This is a population-based
study, including a large number of women with an acceptable response rate. Due to the size of
the study and the fact that the majority of women responding to the first questionnaire
remained in the study, we believe our results are fairly representative for this population of
childbearing women. A limitation of the study is that only Norwegian-speaking women were
included, resulting in a relatively homogeneous, mainly Caucasian sample. Furthermore, with
regard to socio-demographic characteristics, there is reason to believe that there is a slight
social gradient associated with participation. However, it is important to bear in mind that
selection bias does not necessarily influence the results when associations between variables
are investigated (Nilsen et al., 2009).
Although we found significant associations between insomnia symptoms, low social
support and negative life events and PTSD symptoms 2 years postpartum, the effects were
only modest, as reflected in the relatively small sizes of the standardized regression
coefficients. Consequently, caution is needed when recommending intervention. Still, we
regard our results as clinically significant since we could show that insomnia symptoms,
adjusted for several other factors and over and beyond PTSD status at 8 weeks, could predict
PTSD symptoms after such a long time.

Furthermore, insomnia might be considered a symptom of PTSD (Germain, 2013).
Nightmares, for instance, are likely to cause dissatisfactory sleep (insomnia criterion B), at the
same time they form a part of PTSD intrusion symptoms. We therefore examined the degree
to which insomnia symptoms related to PTSD intrusion and avoidance symptoms. We found
that the association of insomnia symptoms was nearly identical regarding both symptom
clusters. If insomnia symptoms were merely an indicator of intrusion symptoms, their
association with avoidance symptoms would have been weaker. Thus, we concluded,
assessing insomnia symptoms, we measured a distinct phenomenon.
Internal consistency of intellect/imagination and our social support scale was
somewhat low. Whereas no large associations were expected between intellect/imagination
and PTSD symptoms, previous research has stressed the importance of social support as risk
and maintenance factor of (postpartum) PTSD (Ford and Ayers, 2011;Johnson and
Thompson, 2008). Possibly, with a better measure the association with PTSD symptoms at 2
years postpartum would have been stronger and remained significant in the multivariate
analyses. Future research should apply a more reliable measure to further explore the role of
lack of social support as a maintaining factor of postpartum PTSD.

Conclusion
This large population-based study is the first to examine maintaining factors of postpartum
PTSD symptoms beyond 12 months after delivery. We found that insomnia symptoms
predicted PTSD symptoms at 2 years postpartum over and beyond PTSD status at 8 weeks.
We also found that a small part of the effect from PTSD symptoms at 8 weeks to 2 years
postpartum was mediated by insomnia symptoms. This is consistent with other research
suggesting insomnia may be important in postpartum mental health.
Treatment of postpartum PTSD might therefore benefit from addressing insomnia if
present. Alleviating insomnia may itself reduce daytime symptoms of PTSD and it may also
increase the efficacy of primary PTSD treatments.
Further research looking at factors that might maintain postpartum PTSD is needed to
replicate and extend these findings.
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