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BACKGROUND: Similarly to women, men suffer from engaging in fertility treatments, both physically and psychologically. Although there is a
vast body of evidence on the emotional adjustment of women to infertility, there are no systematic reviews focusing on men’s psychological adap-
tation to infertility and related treatments.

OBJECTIVE AND RATIONALE: The main research questions addressed in this review were ‘Does male psychological adaptation to un-

successful medically assisted reproduction (MAR) treatment vary over time?” and ‘Which psychosocial variables act as protective or risk

factors for psychological maladaptation?’

SEARCH METHODS: A literature search was conducted from inception to September 2015 on five databases using combinations of MeSH
terms and keywords. Eligible studies had to present quantitative prospective designs and samples includingmen who did not achieve pregnancy or
parenthood at follow-up. A narrative synthesis approach was used to conduct the review.
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OUTCOMES: Twelve studies from three continents were eligible from 2534 records identified in the search. The results revealed that psycho-

logical symptoms of maladjustment significantly increased in men | year after the first fertility evaluation. No significant differences were found two

or more years after the initial consultation. Evidence was found for anxiety, depression, active-avoidance coping, catastrophizing, difficulties in

partner communication and the use of avoidance or religious coping from the wife as risk factors for psychological maladjustment. Protective

factors were related to the use of coping strategies that involve seeking information and attribution of a positive meaning to infertility, having

the support of others and of one’s spouse, and engaging in open communication about the infertility problem.

WIDER IMPLICATIONS: Our findings recommend an active involvement of men during the treatment process by health care professionals,

and the inclusion of coping skills training and couple communication enhancement interventions in counselling. Further prospective large studies

with high-quality design and power are warranted.

Key words: infertility / men / systematic review / adaptation / psychological / protective and risk factors / stress / depression / marital rela-

tionship / coping behaviour

Introduction

A Google search for ‘infertility in women’ retrieves ~24 million hits and
‘infertility in men’ ~20 million hits, with a difference of | 7% in the number
of hits presented. This difference increases to 44% when performing a
search using the same terms in PubMed (=18 000 against 10 000 hits)
and to 72% in a Psyclnfo search (*43 000 against 12 000). These
numbers reflect the way men have been underrepresented within the in-
fertility literature by clinicians and researchers, especially concerning psy-
chiatric and psychological research.

There are both historical and cultural reasons for this disproportion.
While infertility was already established as a subspecialty in the first half
of the twentieth century, the term andrology emerged for the first time
in 1951 to draw attention to the equal importance of females and males
in reproduction (Schirren, 1985). Until the 1980s, medical doctors and
mental health professionals believed that idiopathic infertility psychologic-
ally affected women exclusively, with personalities characterized by uncon-
scious conflict and traits such as neuroticism (see Stanton et al., 2002; Van
Balen, 2002; Wischmann, 2003). The introduction of intracytoplasmic
sperm injection (ICSI) in the early 90s (Palermo et al., 1992) allowed
men with very low sperm counts to achieve parenthood. Despite being
the most relevant therapeutic advance in male fertility treatment, this tech-
nique was announced as ‘a promising assisted-fertilization technique that
may benefit women who have not become pregnant by in vitro fertilization
(IVF)’ (Palermo etal., 1992, p. 17).

As this and other sophisticated ART procedures evolved alongside
diagnoses, the percentage of causation attributed to the male partner
increased, while unexplained infertility decreased. It is now known that
male factor contributes to infertility in 30—40% of diagnoses and is the
sole cause in a further 20% of cases (Adamson and Baker, 2003). Al-
though more than half of infertility cases have male causation, 18—27%
of couples still do not undergo male evaluation (Eisenberg et al., 2013).
Additionally, growing evidence indicates that men also have biological
clocks and that advanced male age increases the time to pregnancy
and decreases the likelihood of conception (Hassan and Killick, 2003;
Dunson et al., 2004; Louis et al., 2013).

Ina parallel manner, the field of reproductive health psychology has in-
creasingly moved away from a belief that infertility stress primarily affects
women towards a belief that infertility is a stressor shared by the couple,
even when causation is attributed to only one of its members (Peterson
etal., 2008; Johnson and Johnson, 2009; Greil and McQuillan, 2010). Itis
also now recognized that the way that men and women experience

medical and psychological circumstances related to infertility can vary
based on biological, cultural, and social factors (Nakamura et al., 2008;
Deka and Sarma, 2010). Hence, several articles are currently being pub-
lished with the specific purpose of calling for greater recognition of and
focus on the male experience of infertility (Inhorn and Patrizio, 2015;
Joja et al., 2015; Petok, 2015). Although there has been an increase in
recent studies focusing on men, the predominance of female samples in re-
search continues under the argument that women suffer more than men
with treatment and its failures, both physically and psychologically (Greil,
1997; Jordan and Revenson, 1999; Newton et al., 1999). However,
there is evidence that (i) men are also subjected to embarrassing and
painful procedures inherent to medically assisted reproduction (MAR)
namely, the pressure to ejaculate through masturbation on demand and
the pain that follows the use of testicular sperm extraction techniques
(Inhorn, 2013), and (ii) the assumption that infertility causes more distress
to women is based on outdated gender stereotyping, as all women report
more distress in general psychological adjustment and health-related ad-
justment measures (Edelmann and Connolly, 2000). Infertility has even
been shown to cause more detrimental psychological effects for men
thanforwomen. Forexample, Fairweather-Schmidt etal. (2014) observed
thatinfertility independently predicted depressive symptomatology inmen
but not in women. Additionally, Huijts et al. (2013) analysed more than
20 000 subjects aged >40 and found an association between childlessness
and poorer psychological well-being for men but not for women.

Itis clear that men are emotionally affected by infertility (Culley et al.,
2013). Although there is a vast body of evidence on the emotional adjust-
ment of women to infertility (Verhaak et al., 2007a; Gourounti et dl.,
2010; Rockliff et al., 2014), there are no systematic reviews focusing on
the male psychological adaptation to infertility.

Purpose of this review

This study reviews empirical research on male psychological adaptation to
unsuccessful fertility treatment. Psychological adaptation refers both to the
processes and to the outcomes of attempting to respond efficiently to var-
iations in the individual’s environment, which here concerns the experience
of fertility treatment. These adaptation processes include changes in behav-
iourin order to adjust to the environment effectively (e.g. coping) and the
ability to relate to others and engage in social interactions and relationships
(American Psychological Association, 2015). This review attempts to
answer two questions: (i) Does male psychological adaptation to unsuc-
cessful fertility treatment vary over time? and (i) Which psychosocial vari-
ables can act as protective or risk factors for psychological maladaptation?
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Method

Search strategy

A literature search was performed independently by two researchers (J.P.
and M.B.-P.) using the ISI Web of Science, Medline, PsycArticles, Scielo
and Scopus electronic databases. There were no restrictions for the time
of publication (from inception to September 2015). The following com-
binations of MeSH terms were used in the search strategy: [(‘male, infertility’)
OR (‘infertility’” AND ‘male’)] AND (‘adaptation’ OR ‘stress’ OR ‘depres-
sion” OR ‘anxiety’ OR ‘quality of life’ OR ‘adjustment” OR ‘psycho*” OR
‘distress’ OR ‘coping’ OR ‘mental health” OR ‘well-being’ OR ‘emotional
adjustment’” OR ‘social support’). Additional studies were sought through
snowball sampling. To be considered in this review, studies had to be
published in English, Spanish, French or Portuguese.

Study selection

Data were analysed in accordance with the PRISMA checklist and the
PRISMA flowchart (Fig. I). The search strategy yielded 2534 potentially rele-
vant abstracts. After being transferred and stored, the reference database
programme Endnote X6 identified 1243 duplicates, leaving 1291 for a
more rigorous assessment. Manual inspection of the titles and abstracts
left 208 studies. Studies were further excluded if they did not meet the follow-
ing criteria: (i) a quantitative longitudinal design and (i) a measure of psycho-
logical adaptation as a dependent variable. Disagreements were discussed

and resolved by consensus among three reviewers (M.V.M., M.B.-P., and
J.P.). Next, 27 full texts were examined independently by these three
researchers.

One study was excluded because baseline and follow-up data were col-
lected simultaneously using a retrospective design (Wischmann et al.,
2014). Ten studies were excluded for not allowing extraction of data pertain-
ing exclusively to men who did not conceive or had not become parents at
follow-up. In five of them, it was not possible to differentiate men who did
not conceive from those who did conceive at the follow-up measurement
(Benazon et al., 1992; Anderson et al., 2003; Sydsjo et al., 201 1; Sydsjé
et al., 2014a, b), and in one it was not possible to differentiate male from
female scores (Najafi et al., 2015). In the other four studies (Sydsjo et dl.,
2005; Peterson et al., 2009, 201 I; Martins et al., 2014b), the outcome
assessed accounted for several moments in time, and thus, conclusions
regarding differences between baseline and follow-up could be biased com-
pared with other studies. This decision was reinforced by the fact that the
change measured in three of these studies (Peterson et al., 2009, 201 I;
Martins et al., 2014b) included a |-year follow-up in regression analyses
that overlapped with a previous study included in this review (Schmidt
et al, 2005a). Additionally, two studies were excluded because of the
small sample size (<30) of men facing infertility at follow-up (Verhaak
et al, 2005b; Fairweather-Schmidt et al., 2014). Finally, one additional
study was removed (Martins et al., 2013) because of sample overlapping in
regards to the dependent variable and follow-up measurement with a previ-
ous study (Schmidt et al., 2005a).

Figure I PRISMA flow diagram. From Moher et al. (2009).
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Next, reviewers independently performed a formal assessment of quality
by adapting a standardized framework for non-intervention studies (Shep-
herd et al., 2006; Dancet et al., 2010). To be included, studies had to have
an explicit and clear description of at least four of the following criteria (i) a
theoretical framework or an outlined rationale; (ii) aims and objectives; (iii)
setting; (iv) sample; (v) methodology; and (iv) sufficient original data to
mediate between data and interpretation (see Supplementary Table SI).
One study (Dhaliwal et al., 2004) was excluded at this stage.

Figure | depicts the study selection process. A narrative synthesis ap-
proach was used to conduct the review. This technique synthesizes evidence
in a systematic way in order to develop an encompassing narrative (Mays
etal., 2005).

Results

Study characteristics

Atotal of 12 studies were included in this review. All of these studies were
peer-reviewed articles published in eight different journals between 1991
and 2015. Table | presents the participants’ characteristics. Data from
these |2 studies were collected in seven countries, with the majority
being from Europe (n = 8), three from America, and one from Asia.
These studies had a large number of participants responding to both
the baseline and follow-up assessments but the number of men included
in the group whose treatments were unsuccessful and had not achieved
spontaneous pregnancy or alternative fatherhood (e.g. adoption) was
significantly lower, ranging from 45 to 375. Participants were predomin-
antly in their early thirties, and they had been trying to conceive for 3 or 4
years. The study of Kraaij et al. (2008) was an exception, given that the
sample consisted of men for whom the infertility was definite (had
started trying to conceive |2 years on average before being recruited)
and who had an unfulfilled child wish. Half of the selected studies evalu-
ated participants at baseline before entering a new cycle of fertility treat-
ment, and follow-ups ranged from 4 weeks to 5 years. With the
exception of one study based on a structured interview (Holley et al.,
2015), all variables related to psychological adaptation in the selected
articles were based on self-report measures. The most studied psycho-
logical adaptation variables were depression (Méllerand Fallstrom, 1991;
Berghuis and Stanton, 2002; Kraaij et al., 2008; Bak et al., 2012; Holley
et al., 2015) and coping strategies using both general population self-
report scales (Berghuis and Stanton, 2002; Kraaij et al., 2008) and
a scale specifically designed to assess specific coping strategies in an
infertility context (Schmidt et al., 2005a; Peronace et al., 2007).
Infertility-related stress was a dependent variable in four studies (Pook
et al., 2002; Schmidt et al, 2005a; Schneider and Forthofer, 2005;
Peronace et al., 2007), but the study of Peronace et al. (2007) was
removed when analysing the changes of infertility stress over time
because of a sample overlap with the Schmidt et al. (2005b) study. The
quality of the marital relationship was assessed both by general popula-
tion questionnaires (Méller and Féllstrém, 1991; Schanzetal., 2013) and
by an infertility-specific questionnaire (Schmidt et al., 2005b) in three
studies. Two studies focused on anxiety (Méller and Fillstrém, 1991;
Bak et al., 2012). Other psychological adaptation variables studied
were aggression and hysteria (Méller and Fallstrém, 1991), mental
health (Peronace et al., 2007), the social environment (Peronace et al.,
2007), well-being (Schanz et al., 2013), desire for a child (Schanz et al.,
2013), infertility-related communication strategies (Schmidt et al., 2005a),
and sexual functioning (Bayar et al., 2014).

Male psychological adaptation to unsuccessful
MAR treatments over time

Eight studies were identified as repeating assessments of men’s
psychological adaptation to unsuccessful treatments over time (Table II).
The majority of investigations set their baseline assessment before the
onset of either the first cycle of fertility treatment or a subsequent
cycle. Although it is the oldest study, Méller and Féllstrom’s (1991)
design was the only one assessing male patients visiting a fertility clinic
for the first time before diagnosis. The chosen interval between mea-
surements varied immensely, from 4 weeks to 5 years. Apart from the
study by Berghuis and Stanton (2002), who evaluated depression |
week after taking a pregnancy test following an assisted insemination
(Al cycle, follow-ups were based solely on the amount of time since
baseline. Of the 14 instruments identified as assessing psychological
adaptation over time in these studies, only seven reported psychometric
properties within the corresponding samples (Berghuis and Stanton,
2002; Schmidt et al., 2005b; Schneider and Forthofer, 2005; Peronace
etal., 2007; Kraaij et al., 2008; Schanz et al., 2013; Holley et al., 2015).

Three studies repeated their assessment of depression over the
course of fertility treatments in subsamples of men who did not
succeed in achieving pregnancy or parenthood. Using the Beck Depres-
sion Inventory (BDI, Beck et al., 1988b), both Bak et al. (2012) and Ber-
ghuis and Stanton (2002) found an increase in self-reported depression
levels within a few weeks after baseline assessment (Bak et al., 2012:
W= 11.72 + 2.76,P < 0.0001; Berghuis and Stanton: statistics not pre-
sented). Based on a 2-year interval after the first infertility consultation,
no significant differences were found in the depression index subscale of
the Symptom Rating Scale developed by Méller and Féllstrom (1991 sta-
tistics not presented).

Anxiety was prospectively assessed by two studies. Using the Beck
Anxiety Inventory (BAI, Beck et al., 1988a), Bak et al. (2012) measured
four anxiety subscales 4 weeks after a diagnosis of non-obstructive azoo-
spermia (NOA) was given and then repeated the measure 4 weeks after
the diagnosis of sertoli cell-only syndrome (SCO) or chromosomal
anomalies. With the exception of panic anxiety (W = —0.19 + .31,
n.s.), all other subscale levels were lower at follow-up (subjective
anxiety: W =3.56 +2.705, P<0.000l; neurophysical anxiety:
W= 1.50 + 1.63, P < 0.0001; autonomic anxiety: W = 1.75 + .42,
P < 0.0001). There were no significant differences in anxiety levels
found 2 years after the initial measurement (Méller and Fallstrom,
1991; statistics not presented).

Two studies assessed changes in the use of coping strategies before
and after unsuccessful fertility treatments through ANOVAs. Peronace
et al. (2007) found an increase in the use of coping strategies in general
| year after having started a new cycle (F= 57.47; P < 0.001). Pook
et al. (2002) analysed changes in five coping strategies over time.
Although no significant differences were found in depressive coping
(F=0.13), distraction (F = 0.89), and minimizing and wishful thinking
(F=10.21), the use of active coping strategies (F=6.16; P=10.017)
decreased and the use of religiousness and seeking meaning (F = 4.49;
P = 0.040) increased in men 4 months after the workup compared
with the levels prior to the workup. These results did not interact with
a previous fertility workup (F = 1.13; P = 0.37).

The amount of stress specifically related to the infertility problem was
longitudinally assessed by three studies, with contradictory findings.
Pook et al. (2002) found a significant decrease in male infertility-related
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Table | Main characteristics of all studies included in this review.

Sample sizes

Moments of measurement

Baseline (T1)

Follow-up (T2)

Longitudinal
participation rate

Psychological
adaptation outcome
measure

Reference Country where
data were
collected

Bak et al. (2012) Korea
Bayaretal. (2014)  Turkey
Berghuis and USA
Stanton (2002)

Kraaij et al. (2008)  Netherlands

Holleyetal. (2015) USA

Moller and Sweden
Fallstrom (1991)

Peronace et al. Denmark
(2007)

Pook et al. (2002)  Germany
Schanz et al. Germany
(2013)

Schmidt et al. Denmark
(2005a)

Schmidt et al. Denmark
(2005b)

Schneider and USA
Forthofer (2005)

N =264 (132f, 132m)
n = 72 men diagnosed
with NOA

N =110 (55f, 55m)

n =45 men, no
pregnancy at T2

N = 86 (43f, 43m)

n = 43 men, no
pregnancy at T2

N =169 (105f, 64m)
n = 20 men with
definite infertility

N = 834 (448f, 386m)
n= 144 men, no
pregnancy/child at T2
N= 142 (7Im, 71f)
n=35men, no
pregnancy/child at T2
N =256m

n = 256 men, no
pregnancy/child at T2
N =45m

n =45 men, no
pregnancy/child at T2
N =275m

n =45 men, no
pregnancy/child at T2
N =816 (441f, 375m)
n =375 men, no
pregnancy/child at T2

N =816 (441f, 375m)
n= 375 men, no
pregnancy/child at T2
N = 128 (66f, 62m)
n= 62 men, no
pregnancy/child at T2

Mean Infertility mean
male age  duration (years)
31.97
33.9 4
347 2.8
12
37.8 2.4
30.6 33
34 4.3
334
35.6 3.8
33 2.7

4 weeks after
diagnosis

Before first cycle

| week before Al

Not defined

Before first cycle

First visit

Before (new)

cycle

Before (new)
fertility workup

Fertility
consultation

Before (new)
cycle

Before (new)
cycle

Fertility
consultation

4 weeks after T

3 months after T

| week after negative

pregnancy test

2 years after T|

4, 10 and |8 months

after T|

2 years after T|

| year after T

4 months after

fertility workup

5 years after T

| year after T

| year after T

2 years after T|

91%

85%

89%

59%

89%

86%

100%

37%

86%

86%

82%

Anxiety
Depression

Sexual functioning

Depression
Coping strategies

Depression
Coping strategies

Major depressive disorder
during treatment

Psychosomatic symptoms
Marital relationship

Mental health

Coping strategies
Social environment
Infertility-related stress
Coping strategies

Well-being
Desire for a child
Partnership

Infertility-related stress
Infertility-related
communication strategies
Infertility-related coping
strategies

Infertility-related marital
benefit

Infertility-related stress

N, total sample size of the study at baseline; n, number of male participants who at follow-up did not achieve pregnancy or parenthood: only statistics for these participants were included in the qualitative synthesis of results; NOA, non-obstructive

azoospermia; Al, assisted insemination.
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Table Il Male psychological adjustment over time to unsuccessful infertility treatments.

Reference

Sample size

Moments of measurement

Measures

Results

Bak et al. (2012),
Korea

Bayar et al. (2014),
Turkey

Berghuis and
Stanton (2002),
USA

Moller and
Fallstrém (1991),
Sweden

Peronace et al.
(2007), UK

Pook et al. (2002),
Germany

Schanzetal. (2013),
Germany

Schmidt et al.
(2005a), Denmark

n = 72 men with non-obstructive
azoospermia
n = 45 men, no pregnancy at T2

n = 43 men, no pregnancy at T2

n = 35 men, no pregnancy/child at T2

n = 256 men, no pregnancy/child at T2

n = 45 men, no pregnancy/child at T2

n = 45 men, no pregnancy/child at T2

n = 375 men, no pregnancy/child at T2

4 weeks after
diagnosis

Before first cycle

| week before Al

First visit

Before (new)
cycle

Before (new)
fertility workup

Fertility
consultation

Before (new)
cycle

4 weeks after T|

3 months after T

| week after

pregnancy test

2 years after T

| year after T

4 months after
fertility workup

5 years after T

| year after T

Anxiety: BAI
Depression: BDI

Sexual Functioning:
ASEX

Depression: BDI

Psychosomatic
symptoms: SRS
Marital relationship:
RRMW

Mental health: SF-36
Coping strategies:
COMPI CSS

Social environment:
DLHBS

Infertility-related
stress: IDS

Coping strategies:
FQCI-SF
Infertility-related
quality of life: TLMK

Infertility-related
stress: COMPI FPSS

Subjective anxiety: T1 > T2; neurophysical anxiety: T1 > T2; autonomic
anxiety: T| > T2; panic anxiety: T| = T2; depression: T| < T2;
Wilcoxon test

Drive: TI > T2; arousal T > T2; erection T| = T2; orgasm T| > T2;
satisfaction from orgasm T | > T2; sexual functioning total score

T1 > T2; Wilcoxon test

Depression: T1 < T2; ANOVA

Psychosomatic index: T| = T2; anxiety index: T| = T2; depression index:
T1 = T2; aggression index: T| = T2; hysteria index: T| = T2; marital
relationship: T1 = T2; Student’s t-test

Mental health T| > T2; coping effort T| < T2; negative comments
T1 < T2; understanding T| > T2; ANOVA

Infertility stress: T1 > T2; depressive coping: T| = T2; active coping:
T1 > T2; distraction: T| = T2; religiousness and seeking meaning:
T1 < T2; minimizing and wishful thinking T1 = T2; ANOVA

Desire fora child: T| > T2; partnership: T = T2; psychological well-being:
Tl = T2; Wilcoxon test

Personal stress: T| > T2; marital stress: T| > T2; social stress: T| < T2;
infertility stress: T < T2 ; Student’s t-test

Al, assisted insemination; BAI, Beck Anxiety Inventory (Beck et al., 1988a); BDI, Beck Depression Inventory (Beck et al., 1988b); ASEX, Arizona Sex Life Inventory (McGahuey et al., 2000); SRS, Symptom Rating Scale (Méller and Fallstrom, 1991);
RRMW, Ratings of relationship between man and woman (Mdllerand Fallstrém, 1991); SF-36, Short-Form-36 Inventory (Ware et al., | 993); COMPI CSS, COMPI Coping Strategy Scales (Schmidt etal., 2005a, c); DLHBS, Danish Longitudinal Health
Behavior Study (Due et al., 1999); IDS, Infertility Distress Scale (Pook et al., 1999); FQCI-SF, Freiburg Questionnaire of Coping with lliness — Short Form (Muthny, 1989); TLMK, Tubingen Quality of Life Questionnaire for men with involuntary
childlessness (Schanz et al., 2005); COMPI FPSS, COMPI Fertility Problem Stress Scales (Schmidt et al., 2005a).
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stress 4 months after the workup (F = 18.04; P = 0.001). Although this
effect remained significant (F = 24.03; P = 0.001) in the subsample of
men for whom this was the first fertility workup (n = 16), there were
no significant differences in infertility stress levels (F = 1.70) for those
who had undergone previous workups (n = 28). Schmidt et al.
(2005a) analysed these differences with t-tests and found that the
levels of reported male infertility stress before starting a new cycle
were higher | year later (P < 0.001). Compared with baseline levels,
these men presented higher infertility-related stress levels in the social
domain subscale but indicated less stress in the marital and personal
domains (all P < 0.001), thus suggesting that the stress associated with
infertility can result from social pressure and a lack of social support.

Peronace et al. (2007) also focused on changes in relation to the social
environment of men being treated for infertility. Compared with the
moment before starting a new cycle, men reported less support and
understanding (F = 20.58; P < 0.001) and more negative reactions and
comments (F = 21.53; P < 0.001) from family and friends | year later.

Regarding the marital relationship, despite the above-mentioned sig-
nificant decrease in marital stress levels | year after starting a new
cycle (Schmidt et al., 2005a), no significant differences were found in
two studies using longer follow-ups. Specifically, Méller and Fallstrém
(1991) found no differences in the marital relationship ratings of men
between the first visit and 2 years later (statistics not presented).
There were also no significant differences in the reported quality of life
associated with partnership found by Schanz et al. (2013), who followed
patients 5 years after a fertility consultation (W = —0.22 + 0.82).

Bayar and colleagues (2014) found that men reported higher sexual
functioning on the Arizona Sex Life Inventory (McGahuey et al., 2000)
before entering a first treatment cycle than 3 months after (P < 0.001).
This decrease in the total score was also observed on the subscales drive
(P<0.001), arousal (P= 0.005), orgasm (P=0.001) and satisfaction
from orgasm (P < 0.001), but no significant differences were found regard-
ing erection (P = 0.216).

Other psychological adaptation variables related to emotional needs
were independently studied. Although there was a decrease in mental
health and energy vitality at a |-year follow-up evaluation (F = 16.45;
P < 0.001; Peronace et al., 2007), there were no significant differences
in psychosomatic symptomatology, aggression or hysteria at 2-year
follow-up (Mdller and Féllstrom, 1991; statistics not presented) and no
differences in psychological well-being (W = 0.03 + 0.57) at a 5-year
follow-up (Schanz et al., 2013).

Protective and risk factors for male
psychological maladaptation to unsuccessful
MAR treatments

Table Ill summarizes the six studies that met this review’s criteria for in-
vestigating the psychosocial determinants of psychological adjustment to
infertility in men. The baseline for the analysed cohorts was stipulated as
occurring at a random fertility consultation (Schneider and Forthofer,
2005), before the first cycle (Holley et al., 2015) or any cycle of treat-
ments (Schmidtetal., 2005a, b), exactly | week before an assisted insem-
ination (Al) cycle occurred (Berghuis and Stanton, 2002), or after
unsuccessful treatment (Kraaij et al., 2008). Apart from the study of Ber-
ghuis and Stanton (2002), for which the outcome was measured | week
after a pregnancy test was taken, follow-ups were conducted at
[2 (Schmidt et al., 20053, b), 18 (Holley et al., 2015), or 24 months

(Schneiderand Forthofer, 2005; Kraaij et al., 2008) after baseline. All self-
report scales containing continuous variables were analysed regardingin-
ternal consistency and/or factor structure, and all studies used regres-
sion techniques in their analysis.

Depression was chosen as a dependent variable by three studies, with
two of them having used coping strategies as independent variables.
Berghuis and Stanton (2002) analysed the effects of coping strategies
on depression rated by both men and their wives | week before the
Al and | week after a negative pregnancy test result following Al.
These authors found that male depression symptoms can be reduced
by using coping strategies that involve positive reinterpretation
(B= —0.50; P < 0.001), emotional processing (8 = —0.61; P < 0.001),
or emotional expression (8= —0.41; P < 0.007). The only positive
predictors of depression were the partners’ use of avoidance and reli-
gious coping (8 = 0.60; P < 0.001 and 8 = 0.71;P < 0.001, respectively).
Using different measures, Kraaij et al. (2008) found that catastrophizing
predicted depression 2 years after treatment (8 = 0.26; P < 0.05).
This was the only strategy out of || cognitive coping strategies that
had a significant effect (see Table lIl). While both Berghuis and Stanton
(2002) and Kraaij et al. (2008) studies used self-report scales of depres-
sion, the study of Holley and colleagues (2015) used a structured inter-
view to assess major depressive disorder (MDD). Patients were
interviewed before entering the first fertility treatment cycle (baseline),
and 4, 10 and 18 months afterwards. Individuals were considered
depressed at follow-up if they had been diagnosed with MDD at least
one time after baseline and over the course of treatment. While
partner support did not significantly predict MDD (OR 0.80, 95% ClI
0.51—1.25), significant contributions were found from baseline MDD
(OR 10.10, 95% CI 3.21-31.74), and self-reported depression (OR
2.27,95% Cl 1.40-3.70), and anxiety (OR 2.02, 95% CI 1.23-3.31).

Three studies assessed infertility stress. In the study by Schneider
and Forthofer (2005), participants rated their degree of infertility
stress 2 years after a fertility consultation in which they responded to
questions concerning social and spousal support, self-esteem, perceived
health, the importance of having biological children, and attribution of re-
sponsibility for the fertility problem. The only variables that significantly
contributed to male infertility stress were social support and spousal
support (statistics not presented). Schmidt and colleagues (2005a) ana-
lysed the predictive power of infertility-related coping and communica-
tion, in men before a new cycle of treatment, in infertility stress | year
later while controlling for age. Infertility stress was predicted by difficul-
ties in partner communication (OR 3.69, 95% Cl 2.09-6.43) and by
the use of infertility-related active-avoidance coping (OR 2.41, 95% CI
[.29—-4.53). These two variables were also the only predictors of
infertility stress in the personal (OR 3.56, 95% Cl 1.38—4.74; OR 2.12,
95% Cl 1.04—4.32, respectively) and social domains (OR 2.76, 95% Cl
[.55-4.91; OR 2.58, 95% CI 1.34—4.96, respectively).

Regarding the impact on the couple relationship, the authors tested
the described predictors in terms of the stress (Schmidt et al., 2005a)
as well as the strength and closeness (Schmidt et al., 2005b) that infertility
can cause in arelationship. The results revealed that difficulties in partner
communication predicted high infertility-related marital stress levels (OR
2.27,95% Cl 1.22—-4.22, Schmidt et al., 2005a) and low marital benefits
(OR0.52,95% Cl10.26—1.03, Schmidt et al., 2005b). Strategies for com-
municating with others did not influence the levels of marital stress
(Schmidt et al., 2005a), but the use of open-minded strategies (i.e. dis-
cussing both factual and emotional issues related to infertility in both
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Table 1l Predictors of male psychological adjustment to unsuccessful infertility treatments.

Reference

Sample size

Predictors [T1]

Outcomes [T2]

Results

Berghuis and
Stanton (2002),
USA

Holley et al.
(2015)

Kraaij et al.
(2008),
Netherlands

Schmidt et al.
(2005a),
Denmark

Schmidt et al.
(2005b),
Denmark

Schneider and
Forthofer (2005),
USA

n =43 men, no
pregnancy at T2

n= 144 men, no
pregnancy/ child
at T2

n = 20 men with
definite infertility

n = 375 men, no
pregnancy or child
atT2

n =375 men, no
pregnancy or child
at T2

n= 62 men, no
pregnancy or child
at T2

Coping strategies (seek social support; problem-focused coping;

avoidance; positive reinterpretation and growth; religious coping):

COPE

Coping strategies (emotional processing; emotional expression):
EACS

[I week before Al]

Depression: CESD

Anxiety: STAI-State

Partner support: PSSSC

Past major depressive disorder: CIDI, depression module
[before first cycle]

Coping cognitive strategies (self-blame; acceptance; rumination;
positive refocusing; refocus on planning; positive refocusing;
refocus on planning; positive reappraisal; putting into perspective;
catastrophizing; other-blame): CERQ

[undefined]

Infertility-related communication strategies (open-minded; formal;
secrecy): COMPI ICS

Infertility-related coping strategies (active-avoidance;
active-confronting; passive-avoidance; meaning-based): COMPI
CSS

Difficulties in partner communication

[Before (new) cycle]

Infertility-related communication strategies (open-minded; formal;
secrecy): COMPI ICS

Infertility-related coping strategies (active-avoidance;
active-confronting; passive-avoidance; meaning-based): COMPI
CSS

Difficulties in partner communication

[Before (new) cycle]

Social support: SSQ

Spousal support: SS

Self-esteem: RSES

Perceived health: HSCL

Importance of biological children: ICS

Attribution of responsibility for the fertility problem
[Fertility consultation]

Depression: BDI
[ week after pregnancy test]

Major depressive disorder: CIDI,
depression module
[4, 10 and 18 months after T1]

Depressive symptoms: SCL-90
[2 years after T1]

Infertility-related stress (personal
domain; marital domain; social
domain): COMPI FPSS

[I yearafter T1]

Infertility-related marital benefit:
COMPIMS
[I year after T1]

Infertility-related stress: FPS
[2 years after T1]

Positive reinterpretation, emotional processing and emotional
expression negatively predicted depression; partner avoidance
and partner religious coping positively predicted depression;
Hierarchical multiple regression.

Depression, anxiety, and past major depressive disorder positively
predicted the presence of major depressive disorder at one or
more follow-up points;

Hierarchical multiple logistic regression.

Catastrophizing positively predicted depressive symptoms;
Hierarchical multiple regression

Difficulties in partner communication positively predicted
personal stress, marital stress, social stress, and total infertility
stress; active-avoidance coping positively predicted personal
stress, social stress, and total infertility stress; active-confronting
coping negatively predicted marital stress;

Odds ratio

Medium and high use of meaning-based coping strategies, medium
use of active-confronting coping, low use of active-avoidance
coping, use of open-minded communication strategies and no
difficulties in partner communication predicted high marital
benefit:

Odds ratio

Social support and spousal support negatively predicted
infertility-related stress
Hierarchical multiple regression

COPE, Coping Orientations to Problems Experienced (Carver et al., 1989); EACS, Emotional Approach Coping scales (Stanton et al., 2000); Al, assisted insemination; BDI, Beck Depression Inventory (Beck et al., 1988b); CESD, Center for
Epidemiologic Study of Depression scale (Radloff, 1977); STAI-State, State-Trait Anxiety Inventory, State anxiety subscale (Spielberger et al., 1983); PSSSC, perceived social support and social conflict scale (Abbey et al., 1985); CIDI, Composite
International Diagnostic Interview (Kesslerand Ustun, 2004); CERQ, Cognitive Emotion Regulation Questionnaire (Garnefski et al., 2001); SCL-90, Symptom Check List (Derogatis, 1977); COMPI CSS, COMPI Coping Strategy scales (Schmidtetal.,
20054, c); COMPI FPSS, COMPI Fertility Problem Stress scales (Schmidt et al., 2005a); COMPI MS, COMPI Marital benefit (Schmidt, 1996; Schmidt et al., 2005b); COMPI ICS, COMPI infertility-related communication strategies (Schmidt et al.,
2005a); SSQ, Social Support questionnaire (Sarason et al., 1987); SS, Spousal Support (Schneider and Forthofer, 2005); RSES, Rosenberg Self-Esteem Scale (Rosenberg, 1965); HSCL, The Hopkins Symptom Checklist (Derogatis et al., 1974); ICS,
Importance of Biological Children (Abbey et al., 1992); Attribution of responsibility for the fertility problem (Schneider and Forthofer, 2005); FPS, Fertility Problem Stress (Abbey et al., 1992).
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close and distant relationships) can bring marital benefit (Schmidt et al.,
2005b) when compared with the use of secrecy strategies (OR .35, 95%
Cl 0.14-0.86) but not with the use of formal strategies (i.e. discussing
factual and no or only few emotional issues related to infertility in both
close and distant relationships). In the study investigating marital benefit
(Schmidt et al., 2005b), coping strategies subscales were trichotomized
into low, medium, and high use. While active-avoidance coping was
found to be a significant risk factor (medium versus low OR 0.56, 95% ClI
0.30—1.05; high versus low OR 0.48, 95% Cl 95% 0.24—0.96), meaning-
based coping was a protective factor for marital benefit (medium versus
low OR 221, 95% CI 1.06—4.66; high versus low OR 6.31, 95% Cl
2.93-13.57). Only the moderate use of active-confronting coping pre-
dicted marital benefit compared with low use (medium versus low OR
[.66, 95% ClI 0.91-3.03; high versus low n.s.), and high levels of active-
confronting coping were associated with greater marital stress (OR 0.53,
95% C10.28—1.00, Schmidt et al., 2005a).

Table IV encapsulates the findings and shows which factors can
benefit or pose risks to men’s mental health when facing failed fertility
treatments.

Discussion

This is the first systematic review to summarize the best available evi-
dence analysing the psychological symptoms associated with men’s
experience of unsuccessful fertility treatment. Following a rigorous
sampling and assessment procedure, |2 studies were included forana-
lysis in this review. Although the majority of these studies were pub-
lished in the last decade, revealing the increasing interest in the male
experience of infertility, evidence concerning how men psychologically

react to infertility, its treatments, and subsequent failures is far from
solid.

Summary of research synthesis

Male psychological adaptation to unsuccessful MAR
treatments over time
Although evidence is scarce, this review suggests a tendency towards
poorer psychological adaptation to fertility treatments in the year follow-
ing the initial evaluation. The gathered evidence suggests that infertility-
related stress (Schmidt et al., 2005a) and depression increase (Berghuis
and Stanton, 2002; Bak et al., 2012), and dimensions of mental health
(Peronace et al., 2007) and sexual functioning (Bayar et al., 2014) show
decline. Men also feel less supported and have to increase their efforts
to cope with this stressor (Peronace et al., 2007), namely, by increasing
seeking meaning and decreasing active coping (Pook et al., 2002).
There were two exceptions to this pattern. The first exception is the
study by Bak et al. (2012), who observed a decrease in subjective, neu-
rophysical and autonomic anxiety and found no significant differences
in panic anxiety. The sample used in this study was entirely composed
of men who had a diagnosis of NOA. Although treatment with ICS| is
possible, only 50% of men diagnosed with NOA have a successful testicu-
lar sperm recovery (Chan and Schlegel, 2000; Ald et al., 2004). Receiving
such a diagnosis means facing the much stronger risk of being unable to
have biological children compared with the risk faced by other infertile
men in treatment. Additionally, this group of men is more vulnerable
to enduring embarrassing and painful treatment procedures (Inhorn,
2013). This tendency might explain the high anxiety levels in the first
month after receiving the diagnosis and the finding that depression

Table IV Protective and risk factors of male psychological adjustment to unsuccessful infertility treatments.

Predictors Moments of measure

Emotional processing' | week before Al
Emotional e><pressionI

Positive reinterpretationI

Partner religious coping'

Partner avoidance coping'

Difficulties in partner communication®> Before (new) cycle
Active-confronting coping>*

Active-avoidance copingz‘3

Open-minded communication strategies
(versus secrecy)®

Meaning-based coping3

Anxiety® Before first cycle
Depression®
Social support® In treatment
Spousal support”

Catastrophizing® Undefined

Outcomes
Follow-up I. Depression 2. Stress 3. Marital
adjustment*
| week after negative (-)
pregnancy test -)
(=)
(+)
(+)
| year after (+) (=)
(=) (+)
(+) (=)
(+)
(+)
I8 months after (+)
(+)
2 years after (=)
(=)

(+)

'Berghuis and Stanton (2002); Schmidt et al. (2005a); >Schmidt et al. (2005b); “Holley et al. (2015); *Schneider and Forthofer (2005); *Kraaij et al. (2008); Al, assisted insemination; (—),
negative predictors; (+), positive predictors; green symbols represent protective factors, and red symbols represent risk factors.

*Includes the outcomes marital benefit and marital stress.
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increased while anxiety decreased. The second exception was in the
study by Pook et al. (2002), in which male infertility stress decreased
4 montbhs after treatment. However, this decrease remained significant
only for those who had never seen a fertility specialist, not for those
who had already undergone fertility treatment before T |. Although con-
clusions from this study are limited by sample size restrictions, these find-
ings suggest that men might suffer from anticipatory stress before the first
consultation.

Men’s long-term psychological adaptation to failed fertility treatments
does not seem to be affected, as shown by longitudinal evidence with
follow-ups at two (Mdller and Fallstrém, 1991) and 5 years (Schanz
et al., 2013). These studies point towards stability regarding psycho-
somatic symptomatology (Méller and Fallstrom, 1991), well-being
(Schanz et al., 2013), and partnership quality (Méller and Fallstrom,
1991; Schanz et al., 2013). Moreover, men’s wishes to have a child de-
crease 5 years after having received a diagnosis, even while they continue
pursuing fertility treatment (Schanz et al., 2013).

Together, findings related to male adaptation to unsuccessful treat-
ments over time point to increased distress during the first year, followed
by a return to initial psychological adjustment. The opposite pattern
seems to occur with distress in the marital relationship, which decreases
in the first year and returns to baseline distress levels in the following
years. However, the limited number of studies increases the difficulty
of making definite assumptions, particularly concerning long-term adjust-
ment to treatments.

Protective and risk factors for male psychological maladaptation

to unsuccessful MAR treatments

This review also allowed for the identification of risk and protective
factors in male adjustment to MAR treatments. The few studies included
in this review on the longitudinal associations found for male psychologic-
al adjustment to unsuccessful treatments covered only three main de-
pendent variables, depression, stress, and marital adjustment, and the
predictors were coping strategies, communication, and social support.
The majority of protective factors consist of coping strategies related
to seeking social support, emotional expression and reconstruction of
life goals. Men who adopt these coping strategies are protected against
depression (Berghuis and Stanton, 2002) and disruption in the marital re-
lationship (Schmidtetal., 2005a, b). The maintenance or development of
good relationships within the social sphere seems to be a key protective
factor. Besides seeking social support and expressing one’s emotions,
speaking openly about the infertility problem and feeling supported by
others, particularly by one’s wife, can improve marital adjustment
(Schmidt et al., 2005b) and decrease the distress brought by MAR treat-
ments (Schneider and Forthofer, 2005), respectively.

Meanwhile, risk factors seem closely linked not only to feelings of
isolation but also to the marital relationship. Initial anxiety and depres-
sion contribute to the onset of major depression during treatment
(Holley etal., 2015). Coping strategies that pose a risk to infertility ad-
justment might involve either cognitively emphasizing the fertility
problem and its taxing nature, thus increasing depression (Kraaij
et al., 2008), or actively avoiding the problem, thus increasing stress
and decreasing the quality of the marital relationship (Schmidt et al.,
2005b). Coping strategies adopted by these men’s wives can also influ-
ence theiradjustment to treatments. More specifically, women’s use of
religious or avoidance coping increases male depression after a failed
cycle (Berghuis and Stanton, 2002). Adjustment to failed treatments

is also compromised when men sense barriers to marital communica-
tion regarding the infertility problem, and this perception was found to
be detrimental to both infertility stress and the relationship (Schmidt
etal., 2005a, b).

Taken together, this review’s findings help to refute the commonly
held misperception that men, despite being disappointed with infertility,
are not overly emotionally distressed as a result of such an experience.

Limitations and recommendations for future
research

The strengths of this review are its systematic review of all published
studies to date from five databases, the a priori review protocol, and
the fact that studies were selected both on the bases on eligibility and
quality, with standard sheets used by three independent researchers.
Nevertheless, there are limitations arising both from the studies and
the complexity of the research questions involved. Because of the het-
erogeneity and introduction of bias, we made a rigorous assessment to
ensure that all included subjects continued seeking treatment and had
not achieved pregnancy or childbirth at follow-up. Thus, generalization
to men who are not seeking treatment is not possible. Additionally, all
samples included in this review were composed of heterosexual men in
a relationship, and hence, conclusions on single and lesbian, gay, bisexual
and transgender (LGBT) populations cannot be drawn. Finally, with the ex-
ception of one data collection from Asia, all research samples were from
Europe and the United States, posing a high risk of cultural and demograph-
ic bias. Adding to this bias, the fact that treatment seekers are more fre-
quently Caucasian, highly educated and with high family incomes (White
etal., 2006), another limitation of this review is that the relative contribu-
tion of demographic variables could not be considered.

Although the included research constitutes the best available evi-
dence, a cautious approach to data interpretation is required as a
result of the design of the studies. The strongest limitation is related to
variations in baseline measurements and the subsequent difficulty in
comparing results. Having already received a diagnosis or having experi-
enced a previous failed cycle can represent an important bias regarding
psychological adaptation over time. Of the |12 included studies, only
one had a baseline measurement defined at the first consult at a fertility
centre (Moller and Féllstrom, 1991). Interestingly, this was the only study
published in the past century included in this review. Follow-up measure-
ments also constitute a problem when reviewing the evidence. Berghuis
and Stanton (2002) and Pook et al. (2002) were the only researchers to
define a follow-up measure based on a specific moment in relation to
treatment. Defining follow-ups based solely on months or years since
baseline means that a subject can be reporting after only one cycle or
after five cycles, either on the day of embryo transfer or when the
couple has decided to take a pause from treatment even though they
will continue pursuing it. These situations can be very particular in
terms of anxiety, for example. We are all aware that in recent years,
there have been progressively sophisticated methods of data analysis
that demand increasing ratios of subjects per variable, making it difficult
for research teams to spend time and resources on building a represen-
tative sample of men initiating fertility treatment. Nevertheless, research
focusing on the impact of infertility at earlier stages is needed to under-
stand how men react to the first consult or diagnosis and to test for
the hypothesis of anticipatory treatment stress, in addition to research
post-treatment with follow-ups based on the treatment process rather
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than merely based on time. Itis also relevant to include dependent vari-
ables at baseline. We recommend that a priori power analyses be per-
formed to determine the required number of subjects necessary for a
given design. The potential relationship between non-participation and
abandonment of treatment is also an important problem. For example,
when focusing on marital adjustment to infertility, future studies should
try to control for selection bias because non-participants might be the
individuals who tend to divorce or exhibit weak marital adjustment.
Only then could we conclude that stress does not affect the marital rela-
tionship and that infertility can bring couples together (Martins et al.,
2014b).

Another issue raised during this investigation was the lack of reporting
onvalidationand/oradaptation procedures forinstruments and scale re-
liability. Although all studies included in this review make at least a
mention to the original validity, only 7 out of 10 studies reported validity
procedures or internal consistency values regarding the actual samples
(Berghuis and Stanton, 2002; Schmidt et al., 2005b; Schneider and
Forthofer, 2005; Peronace et al., 2007; Kraaij et al., 2008; Schanz et al.,
2013; Holley et al., 2015). The testing of psychometric properties is ne-
cessary to prove the clinical usefulness of a given measure (Streineretal.,
2014), and hence, these should be tested and reported at all times.

It should also be noted that most of the studies included in this review
alsoincluded women. As faras we could ascertain, only one study treated
data as non-independent (Kraaij et al., 2008), while others assumed non-
independence of data by notaccounting for variationin the husband’s ad-
justment that could be explained by the wife’s adjustment or predictors
(Kenny et al., 2006). Future research using the dyad as a unit of analysis is
needed not only to test whether effects remain after accounting for the
partner’s behaviour but also to differentiate genders in actor and partner
effects as mentioned above.

To overcome these limitations, internal campaigns at fertility centres
and associations targeting professionals and patients should be used to
call attention to the lack of men in fertility research and to the need to
increase knowledge on the male experience of infertility and its treat-
ments in order to facilitate recruitment and avoid a great number of
losses at follow-up. Although men have been more likely to be included
in the designs of recent studies, women have been over-represented in
the infertility literature because they are primarily handled as patients and
participants typically selected among those attending treatment appoint-
ments. If men become more involved in treatment and participate more
fully with their partners in fertility procedures, this involvement would
have the added benefit of allowing researchers better opportunities to
sample men and to study issues of importance related to their unique
experiences regarding infertility and treatment. Only then will research
within this field be able to move towards high-quality randomized con-
trolled trials with men also participating in interventions.

Clinical implications

The current review provides a road map for understanding men’s psy-
chological and emotional reactions to unsuccessful fertility treatments.
By better understanding the unique elements of men’s experiences,
we can build on existing knowledge as we seek to improve the delivery
of support and mental health services for men as well as to identify add-
itional areas of needed inquiry to strengthen the existing knowledge base.

We propose that medical and mental health professionals work to-
gether to develop and implement targeted clinical interventions by

considering the unique elements of men’s experience with infertility.
Our first recommendation is that health care professionals work to identify
ways in which men can be more directly involved in fertility treatments in all
diagnostic cases. If medical providers ensure an atmosphere that helps men
move from the periphery of treatment towards the centre with increased
involvement, this environment could reduce feelings of marginalization.
We support Malikand Coulson’s (2008) recommendation to develop edu-
cational materials for men as well as to offer increased resources such as
support groups or online information detailing men’s emotional reactions
to the infertility journey, as these strategies have been effective in ensuring
greater male involvement in the process. Furthermore, the inclusion of men
more directly in the treatment process is valued by fertility patients (Dancet
etal., 2010) and may benefit both men and their partners by easing the soli-
tary burdens and isolation that each partner may feel.

The majority of risk factors for male psychological maladaptation in
this review were closely linked to the marital relationship, which adds val-
idity to the existing recommendations for couples counselling (Human
Fertilisation and Embryology Authority (HFEA), 2008; National Institute
for Clinical Excellence (NICE), 2013). Hence, we also recommend that
men be educated regarding effective communication strategies that de-
crease marital stress related to fertility treatment, and be informed
regarding effective coping strategies that can reduce the risk factors
associated with psychological distress. Coping skills training (CST) has
been successfully used in other health-related low-control situations
(Blumenthal et al, 2006; Whittemore et al., 2010), and men may
benefit from the acquisition of coping techniques that reduce both indi-
vidual and relational stress related to infertility (Peterson et al., 2009).

Conclusion

Although studies are increasing, there is little available prospective
evidence on male psychological adjustment to MAR treatments. The
findings from this review indicate that psychological adjustment in
men decreases in the year after the initial evaluation and that long-term
adjustment is not affected. Disclosure, social support, and coping strat-
egies related to the reconstruction of life goals and seeking support
were found to be protective from male maladjustment. Coping asso-
ciated with isolation, difficulties in partner communication, and partner
coping can pose risks to men’s adjustment to fertility treatment. The find-
ings highlight a key role of the spouse and marital adjustment in male
mental health and well-being when facing infertility. Hence, counselling
should include interventions with coping skills training and couples
communication enhancement strategies to deal with the challenge of
infertility. Nevertheless, great efforts are needed to strengthen the
methodologies of future studies to produce solid evidence on the
course of male psychological adjustment not only during but also
before and after fertility treatment. Further prospective large studies
with high-quality design and power are warranted to perform a subse-
quent meta-analysis and compare results concerning diagnosis and treat-
ment options. Education campaigns within fertility centres and public
associations should be used to call attention to the importance of
men’s participation in reproductive health research.

Supplementary data

Supplementary data are available at http://humupd.oxfordjournals.org/.

/T0Z ‘2T Afenuer uo o1iod op apepseAluN e /Bio'seulnolpioxo pdnwinyy//:dny wouy papeoumoq


http://humupd.oxfordjournals.org/lookup/suppl/doi:10.1093/humupd/dmw009/-/DC1
http://humupd.oxfordjournals.org/lookup/suppl/doi:10.1093/humupd/dmw009/-/DC1
http://humupd.oxfordjournals.org/

Men’s adaptations to unsuccessful MAR

477

Authors’ roles

M.V.M.: protocol development, blind rating of final studies to include in
review, review of literature and manuscript preparation; M.B.-P.: proto-
col development, literature searches, blind rating of studies to include in
review and manuscript preparation; J.P.: literature searches and blind
rating of studies to include in review; B.P.: supervision of research and
manuscript preparation; V.A.: expertise in clinical aspects of MAR and
critical revision of manuscript; L.S.: supervision of research and critical
revision of manuscript; and M.E.C. supervision of research and critical
revision of manuscript.

Funding

This workis supported by European Union Funds (FEDER/COMPETE —
Operational Competitiveness Programme) and by national funds (FCT —
Portuguese Foundation for Science and Technology) under the projects
PTDC/MHC-PSC/4195/2012 and SFRH/BPD/85789/2012.

Conflict of interest

None declared.

References
Abbey A, Abramis D), Caplan RD. Effects of different sources of social support and
social conflict on emotional well-being. Basic Appl Soc Psych 1985;6:111—129.

Abbey A, Halman ], Andrews E. Psychological, treatment, and demographic predictors
of the stress associated with infertility. Fertil Steril 1992;1:122—128.

Adamson GD, Baker VL. Subfertility: causes, treatment and outcome. Best Pract Res Clin
Obstet Gynaecol 2003;17:169— 185.

Ald M, Niederberger C, Ross L. Surgical sperm retrieval for assisted reproduction.
Minerva Ginecol 2004;56:217—-222.

American Psychological Association. APA Dictionary of Psychology. Washington,
DC: American Psychological Association, 2015.

AndersonK, Sharpe M, Rattray A, Irvine D. Distress and concerns in couples referred to
a specialist infertility clinic. J Psychosom Res 2003;54:353-355.

Bak CW, Seok HH, Song SH, Kim ES, Her YS, Yoon TK. Hormonal imbalances and
psychological scars left behind in infertile men. J Androl 2012;33:181—189.

Bayar U, Basaran M, Atasoy N, Kokturk F, Arikan |, Barut A, Harma M, Harma M. Sexual
dysfunctionininfertile couples: evaluation and treatment of infertility. | Pak Med Assoc
2014;64:138—145.

Beck AT, Epstein N, Brown G, Steer RA. An inventory for measuring clinical anxiety:
psychometric properties. | Consult Clin Psychol 1988a;56:893.

Beck AT, Steer RA, Carbin MG. Psychometric properties of the Beck Depression
Inventory: twenty-five years of evaluation. Clin Psychol Rev 1988b;8:77—100.

Benazon N, Wright J, Sabourin S. Stress, sexual satisfaction, and marital adjustment in
infertile couples. | Sex Marital Ther 1992;18:273—-284.

Berghuis JP, Stanton AL. Adjustment to a dyadic stressor: a longitudinal study of coping
and depressive symptoms in infertile couples over an insemination attempt. | Consult
Clin Psychol 2002;70:433.

Blumenthal JA, Babyak MA, Carney RM, Keefe FJ, Davis RD, LaCaille RA, Parekh PI,
Freedland KE, Trulock E, Palmer SM. Telephone-based coping skills training for
patients awaiting lung transplantation. | Consult Clin Psychol 2006;74:535.

Carver CS, Scheier MF, Weintraub JK. Assessing coping strategies: a theoretically based
approach. | Pers Soc Psychol 1989;56:267—-283.

Chan PT, Schlegel PN. Nonobstructive azoospermia. Curr Opin Urol 2000;10:6 1 7—624.
Culley L, Hudson N, Lohan M. Where are all the men? The marginalization of men in
social scientific research on infertility. Reprod Biomed Online 2013;27:225-235.
Dancet E, Nelen W, Sermeus W, De Leeuw L, Kremer J, D’Hooghe T. The patients’

perspective on fertility care: a systematic review. Hum Reprod Update 2010;
16:467-487.
Deka PK, Sarma S. Psychological aspects of infertility. BJMP 2004 2010;3:a336.

Derogatis L. Scl-90: Administration, Scoring and Procedures Manual-l for the Revised
Version. Baltimore, USA: Johns Hopkins University School of Medicine, Clinical
Psychometrics Research Unit, 1977.

Derogatis L, Lipman R, Rickels K, Uhlenhuth E, Covi L. The Hopkins Symptom Checklist
(HSCL): a measure of primary symptom dimensions. In: Pichot P (ed). Psychological
Measurements in Psychopharmacology. Basel, Swiss: Karger, 1974, 79—110.

Dhaliwal L, Gupta K, Gopalan S, Kulhara P. Psychological aspects of infertility due to
various causes—prospective study. Int | Fertil Womens Med 2004;49:44—48.

Due P, Holstein B, Lund R, Modvig ], Avlund K. Social relations: network, support and
relational strain. Soc Sci Med 1999;48:661 —673.

Dunson DB, Baird DD, Colombo B. Increased infertility with age in men and women.
Obstet Gynecol 2004;103:51 —56.

Edelmann R}, Connolly K]. Gender differences in response to infertility and infertility
investigations: Real or illusory. Br | Health Psychol 2000;5:365—-375.

Eisenberg ML, LathiRB, Baker VL, Westphal LM, Milki AA, Nangia AK. Frequency of the
male infertility evaluation: data from the national survey of family growth. | Urol 201 3;
189:1030-1034.

Englar-Carlson M, Evans MP, Duffy T. A Counselor’s Guide to Working with Men.
Alexandria, USA: John Wiley & Sons, 2014.

Fairweather-Schmidt AK, Leach L, Butterworth P, Anstey KJ. Infertility problems and
mental health symptoms in a community-based sample: depressive symptoms
among infertile men, but not women. Int | Mens Health 2014;13:75-91.

Garnefski N, Kraaij V, Spinhoven P. Negative life events, cognitive emotion regulation
and emotional problems. Pers Individ Dif 2001;30:1311—1327.

Gourounti K, Anagnostopoulos F, Vaslamatzis G. Psychosocial predictors of infertility
related stress: a review. Curr Womens Health Rev 2010;6:318-331.

Greil AL. Infertility and psychological distress: a critical review of the literature. Soc Sci
Med 1997,45:1679—1704.

Greil AL, McQuillan J. “Trying’ times. Med Anthropol Q 2010;24:137—156.

Hassan MAM, Killick SR. Effect of male age on fertility: evidence for the decline in male
fertility with increasing age. Fertil Steril 2003;79:1520—1527.

Holley SR, Pasch LA, Bleil ME, Gregorich S, Katz PK, Adler NE. Prevalence and
predictors of major depressive disorder for fertility treatment patients and their
partners. Fertil Steril 2015;103:1332—1339.

Huijts T, Kraaykamp G, Subramanian S. Childlessness and psychological well-being in
context: a multilevel study on 24 European countries. Eur Sociol Rev2013;29:32—47.

Human Fertilisation and Embryology Authority (HFEA). Code Practice 8th edn, 2008.

Inhorn MC. Masturbation, semen collection and men’s [IVF experiences: anxieties in the
Muslim world. Body Soc 2013;13:37-53.

Inhorn MC, Patrizio P. Infertility around the globe: new thinking on gender, reproductive
technologies and global movements in the 2 I'st century. Hum Reprod Update 2015;
21:411-426.

Johnson KM, Johnson DR. Partnered decisions? US couples and medical help-seeking
for infertility. Fam Relat 2009;58:43 1 —444.

Joja O, Dinu D, Paun D. Psychological aspects of male infertility. An overview. Procedia
Soc Behav 5ci 2015;187:359—-363.

Jordan C, Revenson TA. Gender differences in coping with infertility: a meta-analysis.
J Behav Med 1999;22:341-358.

Kenny DA, Kashy DA, Cook WL. Dyadic Data Analysis. Guilford Press, 2006.

Kessler RC, Ustun TB. The world mental health (WMH) survey initiative version of the
world health organization (WHO) composite international diagnostic interview
(CIDI). Int | Methods Psychiatr Res 2004;13:93—121.

Kraaij V, Garnefski N, Vlietstra A. Cognitive coping and depressive symptoms in
definitive infertility: a prospective study. | Psychosom Obstet Gynaecol 2008;29:9— 1 6.

Lazarus RS, Folkman S. The Coping Process: an Alternative to Traditional Formulations Stress,
Appraisal and Coping. New York: Springer Publishing Company, 1984, 141—180.

Litt MD, Tennen H, Affleck G, Klock S. Coping and cognitive factors in adaptation to in
vitro fertilization failure. | Behav Med 1992;15:171—187.

Lok IH, Lee DTS, Cheung LP, Chung WS, Lo WK, Haines CJ. Psychiatric morbidity
amongst infertile Chinese women undergoing treatment with assisted
reproductive technology and the impact of treatment failure. Gynecol Obstet Invest
2002;53:195—199.

Louis JF, Thoma ME, Sgrensen DN, McLain AC, King RB, Sundaram R, Keiding N, Buck
Louis GM. The prevalence of couple infertility in the United States from a male
perspective: evidence from a nationally representative sample. Andrology 2013;
1:741-748.

Malik SH, Coulson N. The male experience of infertility: a thematic analysis of an online
infertility support group bulletin board. | Reprod Infant Psychol 2008;26: 18—30.

/TOZ ‘2T Afenuer uo o1lod op apepseAluN e /Bio'seulnolpioxo pdnwny//:dny wouy papeoumoq


http://humupd.oxfordjournals.org/

478

Martins et al.

Martins MV, Peterson BD, Costa P, Costa ME, Lund R, Schmidt L. Interactive effects of
social support and disclosure on fertility-related stress. | Soc Pers Relat 2013;
30:371-388.

Martins M, Peterson B, Almeida V, Mesquita-Guimaries |, Costa M. Dyadic dynamics of
perceived social support in couples facing infertility. Hum Reprod 2014a;29:83—89.

Martins MV, Costa P, Peterson BD, Costa ME, Schmidt L. Marital stability and
repartnering: infertility-related stress trajectories of unsuccessful fertility
treatment. Fertil Steril 2014b;102:1716—1722.

Mays N, Pope C, Popay J. Systematically reviewing qualitative and quantitative evidence
to inform management and policy-making in the health field. | Health Serv Res Policy
2005;10:6-20.

McGahuey CA, Gelenberg AJ, Laukes CA, Moreno FA, Delgado PL, McKnight KM,
Manber R. The Arizona sexual experience scale (ASEX): reliability and validity.
J Sex Marital Ther 2000;26:25—-40.

Moher D, Liberati A, Tetzlaff}, Altman DG, Prisma Group. Preferred reportingitems for
systematic reviews and meta-analyses: the PRISMA statement. Ann Intern Med 2009;
151:264-269.

Méller A, Fillstrom K. Psychological consequences of infertility: a longitudinal study.
J Psychosom Obstet Gynaecol 1991;12:27—44.

Muthny FA. Freiburger Fragebogen zur Krankheitsverarbeitung (FKV). Weinheim,
Germany: Beltz, 1989.

Najafi M, Soleimani AA, Ahmadi K, Javidi N, Kamkar EH. The effectiveness of
emotionally focused therapy on enhancing marital adjustment and quality of life
among infertile couples with marital conflicts. Int | Fertil Steril 2015;9:238.

Nakamura K, Sheps S, Arck PC. Stress and reprodutive failures: past notions, present
insights and future directions. | Assist Reprod Genet 2008;25:47—62.

National Institute for Clinical Excellence (NICE). Fertility: assessment and treatment for
people with fertility problems. London: NICE, 2013.

Newton CR, Sherrard W, Glavac |. The fertility problem inventory: measuring
perceived infertility-related stress. Fertil Steril 1999;72:54—62.

O’Donnell E. Making room for men in infertility counseling. | Fam Pract 2007;5:28-32.

Palermo G, Joris H, Devroey P, Van Steirteghem AC. Pregnancies afterintracytoplasmic
injection of single spermatozoon into an oocyte. Lancet 1992;340:17—-18.

Peronace LA, Boivin J, Schmidt L. Patterns of suffering and social interactions in infertile
men: |2 months after unsuccessful treatment. | Psychosom Obstet Gynaecol 2007;
28:105-114.

Peterson BD, Pirritano M, Christensen U, Schmidt L. The impact of partner coping in
couples experiencing infertility. Hum Reprod 2008;23:1128—1137.

Peterson BD, Pirritano M, Christensen U, Boivin J, Block J, Schmidt L. The longitudinal
impact of partner coping in couples following 5 years of unsuccessful fertility
treatments. Hum Reprod 2009;24:1656— | 664.

Peterson BD, Pirritano M, Block JM, Schmidt L. Marital benefit and coping strategies in
men and women undergoing unsuccessful fertility treatments over a 5-year period.
Fertil Steril 201 1;95:1759—1763.

Petok WD. Infertility counseling (or the lack thereof) of the forgotten male partner.
Fertil Steril 2015;104:260—-266.

Pook M, Rohrle B, Krause W. Individual prognosis for changes in sperm quality on the
basis of perceived stress. Psychother Psychosom 1999;68:95—101.

Pook M, Krause W, Drescher S. Distress of infertile males after fertility workup:
a longitudinal study. | Psychosom Res 2002;53:1147—1152.

Radloff LS. The CES-D scale a self-report depression scale for research in the general
population. Appl Psychol Meas 1977;1:385—-401.

Rockliff HE, Lightman SL, Rhidian E, Buchanan H, Gordon U, Vedhara K. A systematic
review of psychosocial factors associated with emotional adjustment in in vitro
fertilization patients. Hum Reprod Update 2014;20:594-613.

Rosenberg M. Society and the Adolescent Self-Image. Princeton, USA: Princeton
University Press, 1965.

Sarason|, Sarason B, Shearin E, Pierce G. A brief measure of social support: practical and
theoretical implications. | Soc Pers Relat 1987;4:497—-510.

Schanz S, Baeckert-Sifeddine IT, Braeunlich C, Collins SE, Batra A, Gebert S,
Hautzinger M, Fierlbeck G. A new quality-of-life measure for men experiencing
involuntary childlessness. Hum Reprod 2005;20:2858-2865.

Schanz S, Hifner HM, Ulmer A, Fierlbeck G. Quality of life in men with involuntary
childlessness: long-term follow-up. Andrologia 2013;46:731—737.

Schirren C. Andrology. Origin and development of a special discipline in medicine.
Reflection and view in the future. Andrologia 1985;17:117—125.

Schmidt L. [Psykosociale konsekvenser af infertilitet og behandling] Psychosocial
Consequences of Infertility and Treatment. Copenhagen, Denmark: FADL Press, 1996.

Schmidt L, Holstein BE, Christensen U, Boivin J. Communication and coping as
predictors of fertility problem stress: cohort study of 816 participants who did not
achieve a delivery after 12 months of fertility treatment. Hum Reprod 2005a;
20:3248-3256.

Schmidt L, Holstein BE, Christensen U, Boivin ]. Does infertility cause marital benefit?
An epidemiological study of 2250 women and men in fertility treatment. Patient
Educ Couns 2005b;59:244-251.

Schmidt L, Christensen U, Holstein BE. The social epidemiology of coping with
infertility. Hum Reprod 2005¢;20:1044—1052.

Schneider MG, Forthofer MS. Associations of psychosocial factors with the stress of
infertility treatment. Health Soc Work 2005;30:183—-191.

Shepard D, Harway M. Engaging Men in Couples Therapy. New York, USA: Routledge,
2012.

Shepherd J, Harden A, Rees R, Brunton G, Garcia J, Oliver S, Oakley A. Young people
and healthy eating: a systematic review of research on barriers and facilitators. Health
Educ Res 2006;21:239-257.

Spielberger CD, Gorsuch RL, Lushene R, Vagg PR, Jacobs GA. Manual for the State-Trait
Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press, 1983.

Stanton AL, Danoff-Burg S, Cameron CL, Bishop MM, Collins CA, Kirk SB,
Sworowski LA, Twillman R. Emotionally expressive coping predicts psychological
and physical adjustment to breast cancer. | Consult Clin Psychol 2000;68:675—682.

Stanton AL, Lobel M, Sears S, DeLuca RS. Psychosocial aspects of selected issues in
women’s reproductive health: current status and future directions. | Consult Clin
Psychol 2002;70:751.

Streiner DL, Norman GR, Cairney J. Health Measurement Scales: A Practical Guide to
Their Development and Use. Oxford, UK: Oxford university press, 2014.

Sydsjé G, Ekholm K, Wadsby M, Kjellberg S, Sydsjo A. Relationships in couples after failed
IVF treatment: a prospective follow-up study. Hum Reprod 2005;20:1952—1957.
Sydsjé G, Svanberg AS, Lampic C, Jablonowska B. Relationships in [VF couples 20 years

after treatment. Hum Reprod 201 1;26:1836—1842.

Sydsjo G, Lampic C, Bladh M, Skoog Svanberg A. Relationships in oocyte recipient
couples-a Swedish national prospective follow-up study. Reprod Health 2014a;
11:38.

Sydsjo G, Svanberg AS, Bladh M, Lampic C. Relationships in couples treated with sperm
donation—a national prospective follow-up study. Reprod Health 2014b;11:62.
Terry DJ, Hynes CJ. Adjustment to a low-control situation: reexamining the role of

coping responses. | Pers Soc Psychol 1998;74:1078—1092.

Van Balen F. The psychologization of infertility. In: Inhorn M, Van Balen F (eds). Infertility
Around the Globe. Berkeley: University of California press, 2002, 79-98.

Verhaak CM, Smeenk JM, Evers AW, van Minnen A, Kremer JA, Kraaimaat FW.
Predicting emotional response to unsuccessful fertility treatment: a prospective
study. | Behav Med 2005a;28:181 —190.

Verhaak CM, Smeenk JMJ, Van Minnen A, Kremer JAM, Kraaimaat FW. A longitudinal,
prospective study on emotional adjustment before, during and after consecutive
fertility treatment cycles. Hum Reprod 2005b;20:2253-2260.

Verhaak CM, Smeenk JM], Evers AWM, Kremer JAM, Kraaimaat FW, Braat DDM.
Women'’s emotional adjustment to IVF: a systematic review of 25 years of
research. Hum Reprod Update 2007a;13:27-36.

Verhaak CM, Smeenk ]M), Nahuis M), Kremer JAM, Braat DDM. Long-term
psychological adjustment to IVF/ICSI treatment in women. Hum Reprod 2007b;
22:305-308.

Visser AP, Haan G, Zalmstra H, Wouters |. Psychosocial aspects of in vitro fertilization.
J Psychosom Obstet Gynaecol 1994;15:35—-43.

Ware | Jr, Snow KK, Kosinsky M, Gandek B. SF-36 Health Survey: Manual and
Interpretation Guide. Boston, EUA: The Health Institute, New England Medical
Center, 1993.

White L, McQuillan ], Greil AL, Johnson DR. Infertility: testing a helpseeking model. Soc
Sci Med 2006;62:1031—1041.

Whittemore R, Grey M, Lindemann E, Ambrosino J, Jaser S. Development of an
Internet coping skills training program for teenagers with type | diabetes. Comput
Inform Nurs 2010;28:103.

Wischmann TH. Psychogenic infertility—myths and facts. | Assist Reprod Genet 2003;
20:485-494.

Wischmann T, Thorn P. (Male) infertility: what does it mean to men? New evidence
from quantitative and qualitative studies. Reprod Biomed Online 2013;27:236—-243.

Wischmann T, Schilling K, Toth B, Résner S, Strowitzki T, Wohlfarth K, Kentenich H.
Sexuality, self-esteem and partnership quality in infertile women and men.
Geburtshilfe Frauenheilkd 2014;74:759.

/T0Z ‘2T Afenuer uo o1iod op apepseAluN e /Bio'seulnolpioxo pdnwinyy//:dny wouy papeoumoq


http://humupd.oxfordjournals.org/

	05-DMW009


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




