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Summary
The present thesis explored the psychometric properties of the KINDEX Spanish and Greek
version and the feasibility of prenatal screening for psychosocial risks in public health settings
in three countries, Spain, Greece and Peru. The KINDEX, a brief and easy to apply screening
instrument, was originally developed by Schauer and Ruf-Leuschner, in the University of
Konstanz, and assesses eleven factors that have been identified in the current literature to be
risks for both the mother and the fetus. The psychometric properties of the KINDEX German
Version have been explored and the validity has been examined through validation studies in
Germany (Schauer & Ruf-Leuschner submitted; Ruf-Leuschner & Schauer, submitted). The
risks that have been proven to have negative impact on mother’s and fetus health, on
pregnancy outcomes, and child’s development, include adolescent pregnancy (Panduro Baron
et al., 2012), immigrant and/or ethnic minority parental status (Giscombé & Lobel, 2005),
lack of social support (Collins, Dunkel-Schetter, Lobel, & Scrimshaw, 1993; Elsenbruch et
al., 2006), poverty and financial difficulties (Tanya Nagahawatte & Goldenberg, 2008;
Larson, 2007), high stress levels (Talge, Neal, Glover, & The Early Stress, Translational
Research and Prevention Science Network: Fetal and Neonatal Experience on Child and
Adolescent Mental Health, 2007; Loomans et al., 2012), negative maternal-fetal attachment
(Goecke et al., 2012; Alhusen, Hayat, & Gross, n.d.), substances consumption (O’Leary,
Jacoby, Bartu, D’Antoine, & Bower, 2013; Falgreen Eriksen et al., 2012), medical risks,
pregnancy complications and physical complaints (Munch, Korst, Hernandez, Romero, &
Goodwin, 2010; Okun, Schetter, & Glynn, 2011), traumatic experiences during childhood
physical and sexual abuse; (Gilson & Lancaster, 2008; Mezey, Bacchus, Bewley, & White,
2005), intimate partner violence (Silverman, Decker, Reed, & Raj, 2006; Rosen, Seng,
Tolman, & Mallinger, 2007) and maternal psychiatric history (Dunkel Schetter & Tanner,
2012; Alder, Fink, Bitzer, Hösli, & Holzgreve, 2007).
In the first study the KINDEX was translated and culturally adapted into Spanish and
was used by medical staff in the Maternity Hospital of Granada, Spain to interview one
hundred nineteen pregnant women. The validity of the KINDEX was examined through
validation interviews carried out in the same Hospital using established instruments for the
assessment of psychosocial variables. Findings permitted the examination of the psychometric
properties and validity of the instrument and confirmed the feasibility of prenatal assessment
in public health settings in Spain.
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The second study applied a similar methodological design in public health settings and
a Social-Medical center in Crete Island, Greece. Again, medical staff used the KINDEX to
interview pregnant women, nevertheless in this case they were instructed to identify high-risk
women through the interview and refer them to the mental health services of the Hospital or
medical center the women were attending. From the ninety-three women that were
interviewed, thirteen were referred by the medical staff. The results show that decision
making of the medical staff was precise and that they correctly identified high-risk women.
Validation interviews were once again carried through and findings permitted the exploration
of the psychometric properties of the KINDEX and the validity testing of the KINDEX Greek
Version.
The third study was carried out in a different cultural ambient from the ones in the
previous studies; in a suburban crime-ridden area in Lima, Peru. Midwives of the
gynecological department of a General Public Hospital interviewed ninety-five pregnant
women. These are considered to be a high-risk population due to their low SES and other
sociodemographic characteristics such as high percentage of adolescent pregnancy. Clinical
Expert interviews were once again carried out, and the feasibility of the KINDEX was
assessed in this setting. Additionally we examined the relationship between the KINDEX and
the risk areas of maternal perceived stress, psychopathology symptoms during pregnancy and
trauma load. The specific relationship between each risk factor assessed by the KINDEX also
and the three risk areas assessed in the Clinical Expert Interview was also examined. Results
have proven the feasibility of prenatal assessment using the KINDEX in public health settings
serving high-risk population in urban Peru. The KINDEX and the specific risks were related
significantly with the three risk areas assessed in the Clinical Expert Interview.
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Zusammenfassung
Die vorliegende Abschlussarbeit untersucht die psychometrischen Eigenschaften des
KINDEX in der spanischen und griechischen Version und die Anwendbarkeit pränatalen
Screenings hinsichtlich psychosozialer Risikofaktoren im öffentlichen Gesundheitswesen in
den drei Ländern Spanien, Griechenland und Peru. Der KINDEX, ein kurzes und einfach
anwendbares Screening-Instrument, wurde von Schauer und Ruf-Leuschner an der Universität
Konstanz entwickelt und untersucht das Vorliegen von elf Faktoren, die in der aktuellen
Literatur als Risiko für die Mutter und den Fötus identifiziert wurden. Die psychometrischen
Eigenschaften des KINDEX in der deutschen Version wurden untersucht und die Validität
wurde mithilfe von Validierungsstudien in Deutschland geprüft. (Schauer & Ruf-Leuschner
submitted) (Ruf-Leuschner M. & Schauer, M., submitted). Die Risiken, deren negativer
Einfluss auf die Gesundheit der Mutter und des Fötus, auf den Ausgang der Schwangerschaft,
und auf die kindliche Entwicklung nachgewiesen wurde, umfassen Jugendschwangerschaft,
(Panduro Baron et al., 2012), Immigrantenstatus und/oder Zugehörigkeit mindestens eines
Elternteils zu einer ethnischen Minderheit (Giscombé & Lobel, 2005), Mangel an sozialer
Unterstützung (Collins, Dunkel-Schetter, Lobel, & Scrimshaw, 1993; Elsenbruch et al.,
2006), Armut und finanzielle Schwierigkeiten (Tanya Nagahawatte & Goldenberg, 2008;
Larson, 2007), hohe Stressbelastung (Talge, Neal, Glover, & The Early Stress, Translational
Research and Prevention Science Network: Fetal and Neonatal Experience on Child and
Adolescent Mental Health, 2007; Loomans et al., 2012), mütterlich-fetale Bindung (Goecke et
al., 2012; Alhusen, Hayat, & Gross, n.d.), Substanzkonsum (O’Leary, Jacoby, Bartu,
D’Antoine, & Bower, 2013; Falgreen Eriksen et al., 2012), medizinische Risiken,
Schwangerschaftskomplikationen und körperliche Beschwerden (Munch, Korst, Hernandez,
Romero, & Goodwin, 2010; Okun, Schetter, & Glynn, 2011), traumatische Erfahrungen
während der Kindheit (körperlicher und sexueller Missbrauch; Gilson & Lancaster, 2008;
Mezey, Bacchus, Bewley, & White, 2005), Gewalt durch Beziehungspartner (Silverman,
Decker, Reed, & Raj, 2006; Rosen, Seng, Tolman, & Mallinger, 2007) und psychiatrische
Erkrankungen in der Vergangenheit (Dunkel Schetter & Tanner, 2012; Alder, Fink, Bitzer,
Hösli, & Holzgreve, 2007).
In der ersten Studie wurde der KINDEX ins Spanische übersetzt, kulturell angepasst
und von medizinischem Personal in einer Geburtsklinik in Granada, Spanien bei den
Interviews von 119 schwangeren Frauen eingesetzt. Die Validität des KINDEX wurde anhand
von Validierungsinterviews untersucht, die in derselben Klinik mithilfe von bewährten
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Instrumenten für die Begutachtung psychosozialer Variablen durchgeführt wurden. Die
Befunde erlaubten die Untersuchung der psychometrischen Eigenschaften und der Validität
des Instruments und bestätigten die Durchführbarkeit pränataler Begutachtung im Rahmen
des öffentlichen Gesundheitssystems in Spanien.
Die zweite Studie wandte im Rahmen des öffentlichen Gesundheitssystems und eines
sozialen und medizinischen Zentrums auf Kreta, Griechenland ein ähnliches methodisches
Design an. Auch hier nutzte medizinisches Personal den KINDEX, um schwangere Frauen zu
interviewen. In dieser Studie wurde das Personal jedoch instruiert, mithilfe des Interviews
stark gefährdete Frauen zu identifizieren und sie an die psychologische Beratungsstelle des
Krankenhauses oder des von der Frau konsultierten Ärztehauses weiterzuleiten. Von den 93
Frauen, die interviewt wurden, wurden 13 von dem medizinischen Personal überwiesen. Die
Ergebnisse zeigen, dass die Entscheidungsfindung des medizinischen Personals präzise war
und dass sie zutreffend stark gefährdete Frauen identifizierten. Validierungsinterviews
wurden auch in dieser Studie durchgeführt und die Befunde erlaubten die Untersuchung der
psychometrischen Eigenschaften des KINDEX und die Validitätstestung der griechischen
Version des KINDEX.
Die dritte Studie wurde durchgeführt in einer von den in den vorherigen Studien
abweichenden kulturellen Umgebung; in einem Vorstadtgebiet mit hoher Kriminalitätsrate in
Lima, Peru. Hebammen der gynäkologischen Abteilung eines allgemeinen öffentlichen
Krankenhauses interviewten 95 schwangere Frauen. Diese werden aufgrund ihres niedrigen
SES und anderer soziodemographischer Eigenschaften, wie etwa des hohen Anteils an
Jugendschwangerschaften, als stark gefährdete Population eingestuft. Auch in dieser Studie
wurden klinische Experteninterviews durchgeführt, und die Durchführbarkeit des KINDEX in
dieser Umgebung wurde geprüft. Zusätzlich untersuchten wir den Zusammenhang zwischen
dem

KINDEX

und

den

Risikobereichen

„mütterlicher

wahrgenommener

Stress“,

„psychopathologische Symptome während der Schwangerschaft“ und „Traumabelastung“.
Darüber hinaus wurde die konkrete Beziehung zwischen jedem der vom KINDEX erhobenen
Risikofaktoren und den drei im klinischen Experteninterview erfassten Risikobereichen
untersucht. Die Ergebnisse haben die Durchführbarkeit pränataler Untersuchungen mithilfe
des KINDEX in der öffentlichen Gesundheitsversorgung für eine stark gefährdete Population
im städtischen Peru belegt. Der KINDEX und die spezifischen Risiken standen in
signifikantem Zusammenhang mit den drei im klinischen Experteninterview erhobenen
Risikobereiche.
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1. Introduction
The historical roots of Prenatal and Perinatal Psychology can be traced back in 1924 when
Otto Rank stated in his Birth Trauma that birth anxiety can be the one of the sources of later
neuroses and personality disorders (Rank, 1952). Years later, Janov (1970) discussed the
importance of the developmental period prior birth and early childhood in the development of
neuroses due the repression of early trauma experiences, and based on this, developed the
Primal Therapy (Janov, 1973).
Since then, the neurobehavioral sciences have focused on the critical prenatal,
perinatal and early childhood periods for the human development and have enlightened this
scientific area with an important body of research on the related risk factors (Dunkel Schetter
& Tanner, 2012b) and mechanisms (Monk, Spicer, & Champagne, 2012) through which the
developing fetus is influenced. Retrospective and longitudinal studies have shown the
enduring effects of prenatal exposure to psychosocial risks on the neurocognitive and
behavioral areas; alternations that transcend from infancy into adulthood (Anda et al., 2005).
1.1 Neuro-endocrine alterations in pregnancy
During pregnancy the Hypothalamic Pituitary Adrenal (HPA) and the placental system
undergo through complex hormonal changes, expressed in the increase of stress-hormone
levels with the greater increase being observed in the placental corticotropin-releasing
hormone (pCRH) (see figure 1.), which reaches levels similar to those observed when the
person is exposed to psychological stress (Sandman, Davis, Buss, & Glynn, 2011a).
Nevertheless these maternal-fetal endocrine changes are adaptive during pregnancy, and
necessary for the full maturation of the fetus; at the same time the placenta, being the
environment of the fetus, detects stress signals from the “exterior”, maternal environment, and
prepares the fetus for postnatal survival (Gluckman & Hanson, 2004). Therefore the periods
prior conception, during pregnancy and early postnatal are important, since environmental
factors during these may create the propensity to human disease in adulthood (Gluckman &
Hanson, 2004).
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Figure 1. found in (Sandman et al., 2011a): The regulation of the HPA axis changes dramatically over the
course of gestation with profound implications for the mother and the fetus. One of the most significant changes
during pregnancy is the development of the placenta, a fetal organ with significant endocrine properties. During
pregnancy, CRH is released from the placenta into both the maternal and fetal compartments. In contrast to the
negative feedback regulation of hypothalamic CRH, cortisol increases the production of CRH from the placenta.
Placental CRH (pCRH) concentrations rise exponentially over the course of gestation. In addition to its effects
on pCRH, maternal cortisol passes through the placenta. However, the effects of maternal cortisol on the fetus
are modulated by the presence of p11!HSD2 which oxidizes it into an inactive form, cortisone. Activity of this
enzyme increases as pregnancy advances and then drops precipitously so that maternal cortisol is available to
promote maturation of the fetal lungs, central nervous system, as well as other organ systems.

The research of the past decades has traced the epigenetic pathways through which
psychosocial adversities trespass from the maternal to the placental environment influencing
the developmental outcomes of children (Monk et al., 2012; Yehuda & Bierer, 2007; Radtke
et al., 2011). Studies integrating bio-psychological methods have enlightened our knowledge
on the effects of endocrine alterations due to psychosocial factors on birth outcomes
(Nathanielsz et al., 2007; Bolten et al., 2010). Depression and anxiety when comorbid have
been related to increased levels of cortisol in pregnancy (Evans, Myers, & Monk, 2008) while
prenatal maternal stress has also been linked to poor birth outcomes and behavior in three
months-old infants (Baibazarova et al., 2013). Maternal cortisol alterations due to stress or
other psychosocial adversities can have an enduring impact on infant and child cognitive
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development (Bergman, Sarkar, Glover, & O’Connor, 2010; Davis & Sandman, 2010) on the
cortisol levels of preschool children (O’Connor et al., 2005) and on infant behavior (De
Weerth, Van Hees, & Buitelaar, 2003) (see figure 2.).

Figure 2. found in (Sandman, Davis, Buss, & Glynn, 2011b): Schematic representation of the psychobiological
stress, fetal programming model. Fetal exposure to stress can influence infant/child development directly or
indirectly (through fetal behavior, birth outcomes, and neonatal functioning).

1.2 Risk factors for adverse obstetric, neonatal and child outcomes
It is indisputable that the life period in which the greatest brain development takes
place is before birth and during the first years of life (Ellison, 2010). Neurobiological
manifestations of early stress and childhood trauma are evident in different brain regions
(Teicher et al., 2003). Therefore the fetus is especially vulnerable to harmful environmental
influences during this period. The presence of psychosocial stressors during pregnancy has
been linked to different types of adverse outcomes depending on the type of stressor.
Socioeconomic stressors such as poverty or/and immigration status are related to
chronic stress which in turn has been related to low birth weight (LBW) infants in lowincome families (Borders, Grobman, Amsden, & Holl, 2007). Apart from the psychological
distress, these populations present more medical conditions during pregnancy, for instance,
hypertension and diabetes, they have unhealthy habits (smoking, drugs) and negative
nutritional status and are more likely to present pregnancy complications such as
preeclampsia (Tanya Nagahawatte & Goldenberg, 2008). Additionally, children born in poor
families will have worse health outcomes (Larson, 2007b).
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In the same line for immigrant populations, especially in studies comparing AfricanAmerican (AA) populations to White Americans, disparities are observed between the two
populations in birth outcomes with the AA population being in a disadvantage positions
(Giscombé & Lobel, 2005). Mothers coming from ethnic minorities are found to experience
more maternal stress in the postpartum period (Cardoso, Padilla, & Sampson, 2010).
Another population that research has confirmed to be high-risk is that of adolescent
mothers. In extremely young ages, apart from the gynecological immaturity for child-bearing
(Scholl et al., 1992) adolescent mother are more likely to mistreat their children (Stevens–
Simon, Nelligan, & Kelly, 2001a; Stevens–Simon, Nelligan, & Kelly, 2001b) to present
higher levels of stress during pregnancy and postpartum (Holub et al., 2006) and higher levels
of depression (Nunes & Phipps, 2012). Children of adolescent mothers being frequently
exposed to economic hardship in early childhood may present intellectual deficits in later
stages in their development (Baldwin & Cain, 1980).
Social support has been related to less depressive symptoms and less stress during
pregnancy (Fowles, Stang, Bryant, & Kim, 2012a) and less postpartum depression (Collins et
al., 1993). Women who are being supported by family members and/or their partners will also
have a healthier diet (Fowles et al., 2012a) and better pregnancy outcomes (Elsenbruch et al.,
2006).
Medical factors, including physical complaints, medical risks for mother’s and/or
fetus health and pregnancy complication are related to adverse psychosocial conditions
(Munch et al., 2010). The development of diabetes during pregnancy has also been associated
with the presence of psychological stress (Lyman, 2005).
Traumatic events experienced by the mother in childhood, such as family violence,
child maltreatment, or sexual abuse have adverse impact on mother’s health (Mezey et al.,
2005) and are the cause of adverse birth outcomes, including feta death (Hillis et al., 2004a).
Additionally, women that have suffered adverse childhood experiences are more prompt to
experience intimate partner violence in adulthood, following a pattern of re-victimization
(Bensley, Van Eenwyk, & Wynkoop Simmons, 2003; Messman-Moore & Long, 2000).
Children of mothers that have been maltreated are also in risk to have more problematic
adjustment (Collishaw, Dunn, O’Connor, Golding, & Avon Longitudinal Study of Parents
and Children Study Team, 2007) and suffer more adverse childhood experiences (Roberts,
O’Connor, Dunn, Golding, & ALSPAC Study Team, 2004)
Women suffering intimate partner violence (IPV) during pregnancy, or in a past
relationship are more likely to have more depressive symptoms, anxiety, post traumatic stress
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symtoms and give birth to LBW infants (Rosen et al., 2007; Pico-Alfonso, Garcia-Linares,
Blasco-Ros, Echeburúa, & Martinez, 2006). Not only maternal but also neonatal health is
unfavorably influenced by experience of IPV by the mother during pregnancy (Silverman et
al., 2006). Whereas impact of IPV suffered by the mother has also been shown in maternalchild attachment (Reid-Cunningham, 2009)
Mental health disorders during pregnancy, and especially depression and anxiety have
been studied widely and results show the negative impact on birth outcomes (Alder et al.,
2007). Depressed women are one and a half times more likely to give birth to a preterm baby
than non depressed women (Smith, Shao, Howell, Lin, & Yonkers, 2011). Depression in late
pregnancy has been associated to adverse obstetric and neonatal outcomes such us epidural
analgesia, operative deliveries, and increased neonatal care unit admissions (Field et al., 2001;
Chung, Tze K. Lau, Yip, Chiu, & Lee, 2001), more sick leave and more visits to the physician
as well as pregnancy complications (Larsson, Sydsjö, & Josefsson, 2004). The enduring
effects of mental health disorders affect the neonate and may transcend in later childhood
affecting the cortisol levels of pre-school children (O’Connor et al., 2005). Depressive
symptoms during late pregnancy are also the strongest predictor of lower maternal-infant
attachment (Perry, Ettinger, Mendelson, & Le, 2011).
MFA has been described by Cranley (1981) as “the extent to which women engage in
behaviors that represent an affiliation and interaction with their unborn child” (Cranley,
1981a). Women who report low attachment with their infants are characterized by high levels
of depression and anxiety and low levels of social support (outside the relationship); MFA
may be predictive for postnatal mother –child attachment (Condon & Corkindale, 1997). The
quality of the maternal-fetal attachment was found to be negatively correlated with depressive
symptoms both during pregnancy as up to 6 months after birth (Goecke et al., 2012). While
depression is negatively related to MFA and health practices, MFA on the contrary has a
positive relation to good health practices such as abstinence from smoking, alcohol and drug
intake (Lindgren, 2001).
The negative effects of the exposure to tobacco smoking on the health of the mother
and the developing infant are well known. Studies have shown that exposure to environmental
tobacco smoke (ETS) is associated with an increased risk of low birth weight, a small for
gestational age infant and a reduction of linear growth (Leonardi-Bee, Smyth, Britton, &
Coleman, 2008; Vielwerth, Jensen, Larsen, & Greisen, 2007). A causal effect has also been
documented between maternal smoking and sudden infant death syndrome (SIDS), doubling
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the risk for SIDS, with postnatal exposure to ETS from both the mother and the father playing
an important role (Anderson & Cook, 1997; Mitchell & Milerad, 2006).
Prenatal alcohol exposure (PAE) is also well known for the adverse effects on the
fetus development and birth outcomes. A spectrum of disorders is reflected on the fetus
including fetal alcohol syndrome, distinctive craniofacial alterations, underdevelopment and
behavioral abnormalities (Sanctis, Memo, Pichini, Tarani, & Vagnarelli, 2011). PAE also
doubles the risk of infant deaths and is responsible of 16.4% of the SIDS (O’Leary et al.,
2013). Lifelong behavioral problems up to 22 years old are also attributed to PAE (Day,
Helsel, Sonon, & Goldschmidt, 2013).
Maternal drug abuse (MDA) during pregnancy is well known for causing a series of
adverse birth outcomes and harming directly the fetus, and in the worse cases causing its
death (Keegan, Parva, Finnegan, Gerson, & Belden, 2010). Cocaine use during pregnancy has
been related to low birth weight, small infant length, microcephaly, short gestational age and
congenital abnormalities (Chasnoff & Griffith, 1989; Friguls et al., 2012). Children of women
who were using drugs during pregnancy are also more vulnerable for the development of
neonatal abstinence syndrome at birth (Irner, Teasdale, Nielsen, Vedal, & Olofsson, 2012).
MDA may have enduring negative effects on the developing brain and resulting to
neurobehavioral, cognitive and language deficiency in infants and toddlers (Bandstra,
Morrow, Mansoor, & Accornero, 2010), as well as attention deficits and delinquent behavior
in adolescents (Irner, 2012).

1.3 The need for prenatal screening
The number of risks that pregnant women are exposed to is very high, and the impact
on both mother’s and infant’s and future child’s health create a context that urgently demands
of appropriate screening procedures, valid instruments, and interdisciplinary collaborations
between medical staff, mental health and social workers. The international literature has only
a few examples to show for this type of screening. In Australia midwives developed an
evidenced-based prenatal risk assessment program in order to identify and manage women
and families in psychosocial risks. The results showed that both expectant women and
midwives accepted the program positively and the identification of high-risk women was
much more efficient than the traditional assessments in the obstetric care (Willinck &
Schubert, 2000).
In four communities in Ontario, Canada, midwives, obstetricians and family
physicians used the Antenatal Psychosocial Health Assessment (ALPHA) form to detect 15
risks factors associated to poor postpartum outcomes. Results revealed that health care
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providers using the ALPHA form were more likely to detect risks in women and to assess the
level of risks as “high” than health providers not using the form (Carroll, 2005).
These studies show the effectiveness of tools developed based on evidence, for the
detection of psychosocial risks in the prenatal period, when at the same time it is evident that
the most appropriate users of such tools are the health care providers that are in contact with
the expectant women on a daily basis.
Based on this undisputable need and the lack of prenatal assessment for psychosocial
risks in the health services worldwide, the KINDEX was developed in Konstanz, Germany,
by Schauer and Ruf-Leuschner in 2009 based on the current literature on prenatal and
perinatal psychology.
Using the KINDEX, professionals providing obstetric care, are able through a 20minute structured interview and without previous training, to assess valid information related
to psychosocial risks and precarious health-behaviors in pregnant woman. Eleven risk factors,
as detected in the current scientific literature, are assessed by the KINDEX. These factors
include young age of the mother ("21 years old), immigrant background of the parents,
financial difficulties, negative prenatal attachment, childhood maltreatment and sexual abuse,
intimate partner violence (IPV), mental health history, substances consumption, lack of social
support and medical risks. The KINDEX is brief and easy to apply, even in busy and time
restricted clinical settings. It requires no previous specific training for its use, and it enables
the interviewer (i.e. obstetrician, midwife) to refer pregnant women to the adequate health
professionals (i.e. psychologists, psychiatrists, social workers) (Ruf-Leuschner & Schauer,
2013; Spyridou, Schauer, & Ruf-Leuschner, submitted).
1.4 The rationale of the present thesis
We aimed to test the feasibility of the KINDEX in two European countries, Spain and
Greece, and an emerging country, Peru, within public health settings and in collaboration with
medical staff providing obstetric care. Additionally, we wanted to validate the KINDEX
Spanish and Greek versions and be able to offer a valid tool for the detection of psychosocial
risks in pregnant women, and the possibility to refer them based on the assessment results to
the adequate mental health or social support. We also wanted to examine the relationship
between the risks assessed in the KINDEX with the general wellbeing of the expectant
woman, through the perceived current stress, psychopathology symptoms and trauma load
experienced by the future mother. Prevention strategies and early interventions could be the
key for preventing the appearance of adverse obstetric, neonatal and child outcomes (Austin,
2003).
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The data collection began in October 2010 in Granada Spain, and was concluded in
February 2013 again in Granada with the 20-months postpartum follow-up of the women
participating in the 2010 assessment. The results of the follow-up will be presented in future
publications discussing the predictive validity of the KINDEX and the course of the
psychosocial burdens from pregnancy to the postnatal period.
Additionally, in all the studies apart from the clinical expert interviews we added the
analysis of a stress biomarker; the concentration of cortisol in hair segments of the
participants. Therefore we collected hair samples in order to examine the association of
elevated cortisol levels, concentrated in hair, with the presence of psychosocial stress during
pregnancy. These data are still being analyzed and will be discussed in future publications. In
figure 3 all the phases of the data collection in Spain, Peru and Greece are described.

Figure 3. Presents the studies in the three countries, the number of participants (N) in the KINDEX assessment,
the number of participants in the validation interview, and the interviewers collaborating in each study. The
number of hair sample collected from each study is presented in the red box.

2. Feasibility and Psychometric Properties of the KINDEX-Spanish Version: a
prenatal screening instrument for psychosocial risks designed for use by
medical staff in obstetrical care
2.1. Abstract
Background Research on prenatal psychosocial risk factors for healthy child development has
advanced in the past decades. Nevertheless, everyday gynecological clinical practice lacks a
valid screening tool to identify psychosocial risk-factors that may adversely affect the fetus,
provoke perinatal complications and eventually influence the neurobehavioral development of
the infant later on.
Methods The KINDEX was designed to be administered by gynecologists and midwives
during pregnancy for the assessment of eleven psychosocial risk factors, including traumatic
experiences of the mother during her childhood, intimate partner violence, substance abuse,
history of mental health problems, young maternity age, unplanned pregnancy, prenatal
bonding, everyday perceived stress and several socioeconomic risk factors. Studies on the
German version of the KINDEX showed good psychometric properties. The Spanish Version
was created by a translation – back-translation process by four bilingual translators. Medical
staff used the Spanish version of the KINDEX to interview one hundred nineteen pregnant
women in a Public Maternity Hospital in Granada.
Results In this paper we present the internal reliability and external validity of the KINDEXSpanish version; a one-factor structure is confirmed and a total KINDEX sumscore is
calculated. Reliability was generally satisfactory judged by internal consistency (Cronbach #:
.67).
Conclusions The KINDEX-Spanish version is a valid tool that can be used in the everyday
obstetrical care to identify high-risk pregnant women. Generalization of the results in the
overall population is discussed.
2.2. Introduction
The magnitude of effects of prenatal stress, depression and other psychosocial
problems on child development has been reported in the scientific literature over the past
several decades. A growing body of research has documented the enduring effects of events
experienced during human prenatal development. The life period in which the greatest brain
development takes place is before birth and during the first years of life. Therefore, the fetus
is especially vulnerable to harmful influences from the environment during this period
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(Teicher, Andersen, Polcari, Anderson, & Navalta, 2002). Consequently, pregnancy and the
first years of life have a great influence on psychological and physical health of humans.
Nonetheless, it is currently unclear how we can identify which mother or/and fathers are in
need of additional support and which is the best way to achieve this. The apparent solution,
according to various authors, is the screening for psychosocial risk factors already during
pregnancy (Austin, 2003; Goldenberg et al., 1997), resulting in primary prevention and early
intervention (Nathanielsz et al., 2007). In the past decades there have been various attempts
in Canada and Australia to establish antenatal psychosocial screening routines (Reid et al.,
1998; Matthey, Kavanagh, Pauline, Barnett, & Charles, 2002). However, in the Spanishspeaking world there was no instrument to identify women who are in need of further
psychosocial support or treatment.
The KINDEX, a brief instrument developed and tested originally in Germany, was
designed to be used by medical staff such as gynecologists and midwives as well as social
workers of prenatal counseling centers. Using the KINDEX, these professionals were able to
assess valid information on psychosocial risks and precarious health-behaviors in pregnant
woman in a 20-minute structured interview. The KINDEX assesses eleven prenatally existing
risk factors, as already detected in the current scientific literature. The instrument is brief and
easy to apply, even in busy and time restricted clinical settings. It requires no specific training
and it enables the interviewer (i.e. gynaecologist, midwife) to identify and refer pregnant
women to the adequate health professionals (i.e. psychologists, psychiatrists, social workers)
(Schauer & Ruf-Leuschner, submitted) (Ruf-Leuschner & Schauer, submitted; Ruf-Leuschner
& Schauer, 2010; Ruf-Leuschner, et al., 2013). In the presented study the KINDEX-Spanish
version was applied for the first time in a public Maternity Hospital in Granada, Andalucía,
Spain.
A brief overview of the Spanish health situation and health system is essential for the
implementation of a new instrument in a public health institution. The following information,
retrieved from the latest “Health Systems in Transition-Spain” report published by the
European Health Observatory, gives a global insight of the health system organization of
Spain (Durán, Lara, & Van Waveren, 2006). The Spanish National Health System (NHS) is
funded mainly though taxation and is decentralized to all 17 autonomous communities. The
public health care (PHC) system integrates preventive medicine and health promotion that are
carried out by general practitioners (GPs) and nurses. Specialized care is the main core of the
PHC and is mainly encountered in hospitals, which are publicly owned and employ public
servants. PHC in Spain is organized in Primary Attention and Hospital attention. GPs are the
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essential professionals of primary attention that play a filter-role (gatekeeper) for the patients
who are referred to the specialized physicians in hospitals (Gérvas & Ortún, 1995). Among
the major problems of the PHC is the coordination between health centers, waiting times,
delays in treatment, and elevated rates of emergency admissions. Nevertheless, the general
population’s satisfaction with the PHC in Spain is declared to be sufficient. The health care
system in 2005 was covering 99.5% of the general population, including low-income
inhabitants, adult immigrants and children. Andalucía, the region where the study is carried
out, is one of the first autonomic communities to have earned the devolution of health
competencies in 1984 (Durán et al., 2006). Here pregnant women have their first contact with
the GP of their primary health center, who directs them to the nearest maternity hospital of the
region where they will be treated by the same gynaecologists and midwives during the entire
gestation period. Cases of pregnancy complications will be referred to a more specialized fetal
medicine unit. Maternity leave is obligatory the first six weeks after birth for all the mothers
while 10 more weeks can be distributed before or after birth and/or divided between the two
parents

as

they

wish

(“Ministerio

de

Empleo

y

Seguridad

Social

Seguridad

Social:Trabajadores,” n.d.).
Birth rates in Spain for the year 2011 count for 10.2 births per thousand inhabitants.
Changes in birth rates occurred after the financial crisis stroked Spain in 2008. Up to 2011 the
average number of children per woman dropped from 1.44 to 1.40 expressing a decrease of
5.7% while an increase was noted for women’s age of first child from an average of 30 years
to 31.17 years (“Instituto de Política Familiar - Institute for Family Policies” 2013).
Health practices during pregnancy are very important for birth outcomes and later
development of the child and are therefore assessed by the KINDEX. Tobacco smoking is
considered to be one of the most harmful health behaviors for the fetus and the future
development of the infant (Vielwerth et al., 2007). In a large epidemiologic study (n=2.440)
results showed that 21.9% of Spanish pregnant women and 8.7% of immigrants smoked
during gestation (Jiménez-Muro, Samper, Marqueta, Rodríguez, & Nerín, 2012). Concerning
alcohol consumption, no official prevalence rates are reported by a public institution, such as,
for example, the National Institute of Statistics (INE), since “screening” for alcohol
consumption is not included in the obstetrical protocol during gestation. Nevertheless, smaller
regional studies report rates of 22.7% (Palma et al., 2007). The acceptance of alcohol
consumption among mothers of malformed born children differs across the 17 Spanish
autonomic communities; percentages related to level 1 alcohol ingestion (occasional
consumption of wine or beer during pregnancy) ranged from 2.81 in Castilla y Leon to 15.12
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in Cataluña with Andalucía having the third higher rate of 8.33 for the year 2001 (MartínezFrías, Bermejo, & Rodríguez-Pinilla, 2003). In low socioeconomic cohorts a preoccupying
45% of the sample showed seven fatty acid ethyl esters (FAEEs), which exceeds the
discriminating level for heavy alcohol consumption during pregnancy from occasional use or
no use at all. No difference was found in alcohol abuse by women who consumed drugs
during pregnancy and those that did not (Garcia-Algar et al., 2008).
In the same study with a low socioeconomic cohort where 353 meconium samples
were analyzed, results showed different illicit drug substances, opiates (8.7%), cocaine
(4.4%), and cannabis (5.3%) (Garcia-Algar et al., 2008). Prevalence rates of illicit drug abuse
during pregnancy cannot be generalized in the Spanish population because most of the studies
use low socioeconomic cohorts (García-Algar et al., 2009) or cohorts exposed to enhanced
drug use (Friguls et al., 2012; García-Serra et al., 2012). Studies that have implemented both
questionnaire and biological analysis have found large discrepancies between the participants’
reported consumption and the detection of such substances in biological analysis results
(Manich et al., 2012; Friguls et al., 2012), making participants self-reports on substances
consumption not reliable in most of the cases.
Intimate partner violence (IPV) is a preoccupying phenomenon for the Spanish society
and government. In Spain IPV has a prevalence of 24.8% counting for women that have been
maltreated at some point in their lifespan (Ruiz-Pérez et al., 2010). Different forms of abuse
such us psychological (40.52%), severe psychological abuse (15.21%), physical abuse (8.5%)
and sexual abuse (11.48%) are identified (Medina-Ariza & Barberet, 2003). In 2011 sixty-one
women lost their lives at the hands of their current or ex-partners, the majority of these
femicides (16) were sited in Andalucía (“Instituto de la Mujer - Estadísticas,” n.d.). The
impact of IPV can have serious adverse effects on both physical and mental health of women
(Ruiz-Pérez, Blanco-Prieto, & Vives-Cases, 2004a).
Child sexual abuse in Spain is also alarming; 17,9% of the general population (14,9%
before 13 years old and 3% between 13 and 18 years) were sexually abused during childhood.
Child maltreatment, including neglect, physical and psychological maltreatment oscillated
from 6.36% for ages 0-7 to 4.25% for 7-18 year old during 2006 (“Ministerio de Sanidad,
Servicios Sociales e Igualdad - Servicios Sociales - Observatorio Infancia: Grupos de
trabajo,” n.d.).
Mental health problems in adult population is higher for women (24.6%) than in men
(14.7%), with different variables creating a multifaceted profile for the most vulnerable
population: being unemployed or on sick leave, having chronic diseases or health problems,
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being separated, divorced or widowed, being an immigrant from a developing country (Bones
Rocha, Pérez, Rodríguez-Sanz, Borrell, & Obiols, 2010). Suicide rates in Spain are one of the
lowest; 8.7 per 100.000 and 3.4 for women (Ruiz-Pérez & Olry de Labry-Lima, 2006), but an
important increase is noted: since 1998 2.598 suicides were registered while in 2010 3.145
(“Instituto Nacional de Estadística,” 2011). In Andalucía a study showed that the prevalence
among widowed, single and divorced is much higher than those who were married (Ramos et
al., 1999).
This study was implemented in Spain in collaboration with the University of Granada
and the Public School of Health of Andalucía (EASP) that contributed by facilitating the
access to the public health setting in Granada. Considering the current situation presented
above, we had three major research questions:
1. Is the use of the KINDEX by obstetric medical staff feasible for the assessment of
psychosocial risk factors in pregnant women? Will gynaecologists and midwives agree to
conduct interviews and will pregnant women agree to participate and to complete the
interviews?
2. Will the prevalence rates of risk factors as assessed by medical staff in our sample be
comparable to prevalence rates known from representative samples?
3. Does the KINDEX Spanish Version have good psychometric properties?
Notwithstanding the ability to respond to these questions and to corroborate that the
KINDEX assessment is feasible in prenatal care settings and populations other than the one of
this study, we explored the external validity of the study. Addressing the challenging concept
of external validity is a frequently neglected aspect in validation studies (Lucas, 2003).
However, it is the only means through which research outcomes can be generalized. We
adopted the definition of McTavish (2002) (McTavish & Loether, 2002) for external validity
referring to “the extent to which results of a study can be legitimately generalized to some
specific broader population”. To ensure the generalization of the applicability of prenatal
assessment using the KINDEX in the overall population of pregnant Spanish women, we
established two key components for the study design: evidenced-based literature review and
strict sampling procedures (Lucas, 2003). As presented in the introduction, previous empirical
research has provided evidence that different risks have an adverse impact on mother’s health
and child’s development. Based on this evidence, eleven of these risk factors are assessed by
the KINDEX (Schauer & Ruf-Leuschner, submitted). The data collected in this study are in
accordance with the risk factors as presented in the Spanish female population in order to
facilitate comparisons between prevalence in this study sample and the general Spanish
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population. For the sampling procedures, we consider that a study counting with a
representative sample of the general population and randomization of participants’ selection
would guarantee generalization of the study results. To assess representativity of the sample
we compared the prevalence rates found for the general population with those found for our
sample. In order to avoid selection bias we have applied strict participants’ selection
strategies.
The specific aim of the present study was to obtain a semantically and culturally
equivalent version of the KINDEX in Spanish. In this study we describe the translation
procedure and feasibility and external validity of the KINDEX as well as the internal
consistency of the instrument. We also present the impact of the different risk factors on the
perceived stress as reported by the women.

2.3. Methods
2.3.1 Translation Procedure
This translation procedure was based on the World Health Organization guidelines for
translation process and adaptation of instruments (“WHO | Process of translation and
adaptation of instruments,” n.d.). This was achieved through the following steps: 1) forward
translation by two bilingual health professionals familiar with both the German and Spanish
cultures, 2) experts’ panel, formed by bilingual psychologists and health experts and
translation/adaptation experts, agreed on the adequacy of the translated version. 3) Back
translation by two independent bilingual translators with emphasis on the conceptual and
cultural equivalence. Only minor discrepancies were found and agreement by the expert’s
panel was achieved after small changes. 4) Focus groups with the medical staff that
collaborated in the study and used the KINDEX in the Maternity Hospital. The Medical staff
and translators came to an agreement after discussions on the KINDEX items’ adequacy.
After obtaining the final version of the KINDEX in Spanish, the instrument was used by the
medical staff to interview pregnant women in four different units in the University Maternity
Hospital of Granada, “Virgen de las Nieves”.
2.3.2 The study instrument: KINDEX
The KINDEX was developed at the University of Konstanz, Germany in 2009
(Schauer & Ruf-Leuschner, submitted) based on the current literature on risk factors for
healthy child development. Twenty-nine items that assess 11 different risk factors compose
the KINDEX.
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The first risk factor found in the KINDEX is the mother’s age, which uses an ordinal
scale. Using the age range we created a binary index. When the mother is 21 years or younger
it is considered to be a risk factor. Migration is another risk factor that we measure through
two binary items (mother’s and father’s country of birth / if not Spain, define). The factor
“single parent” for the mother is also recoded dichotomously. Financial difficulties and
housing situation items compose the financial problems stress factor. The financial difficulties
item is binary and the housing situation is an ordinary item but we recoded it so that number
of rooms per person, will give as a binary scale. Consequently, a housing situation index of
0.5 (rooms / persons) or less is regarded to be a risk factor. Prenatal attachment is assessed
through 5 items. A binary item regarding the planning of the pregnancy measures prenatal
attachment. An unplanned pregnancy is assumed to be a potential risk factor. In addition, the
mother and father’s joy and worries about the future with their baby is recorded on a 0 to 10
scale. The two items of joy and worries are recoded into a binary scale; the upper (worries)
and lower (joy) quartiles are considered to be negative prenatal attachment. Therefore “joy” in
the range of 0-3 as well as “worries” in the range of 7-10 is considered to be a factor of
negative attachment. Physical symptoms, complications during pregnancy and medical risk
factors are assessed through three binary questions. Perceived current stress as experienced
by the pregnant woman is measured through an ordinal scale, the PSS-4 (Perceived Stress
Scale, Cohen, Kamarck, & Mermelstein, 1983). The PSS-4 is a standardized instrument that
collects, through a four-items Lickert-scale, the current perceived stress level. A sum score is
calculated for the scale, where the maximum total value is 16. We transformed the scale to a
dichotomized variable. Thus, the upper quartile is assumed to be a load factor of highperceived stress (total score $ 12). Traumatic experiences during childhood are assessed
through two binary questions concerning physical or sexual abuse during childhood and
adolescence. Stress and violent experiences within intimate partner relationships are also
assessed through four binary questions (three questions with regard to the current relationship
and one with regard to IPV ever). Substance abuse (smoking, alcohol, drugs) is also recorded
through three binary questions. When a question is positively answered, there is the option to
specify the kind and quantity of substance but this information is not included in the analysis.
Mental health is assessed through four binary questions (ever had a psychiatric diagnosis,
ever had inpatient therapy, ever used psychotropic drugs, ever asked for psychological help).
The option to specify is also given here, but again it is not included in the analysis. The
questionnaire concludes with an open question concerning mother’s wishes for support during
pregnancy and for the future with the baby.
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2.3.3 Time period and place of the interviews
All interviews were carried out using the KINDEX in the district of Granada, Spain,
between October 2010 and February 2011. The interviews took place in the University
Maternity Hospital “Virgen de las Nieves” in Granada. Four different units of the hospital
were implicated in the interviews: the ambulatory consultation, the fetal medicine, the
emergency room (ER) and the inpatient clinic. The hospital serves the metropolitan area of
Granada with a population of 240.099 inhabitants as well as some other smaller municipalities
within the province of Granada, while 11.17% are immigrants originally from Africa, mostly
Morocco, Senegal and South America. The province of Granada covers 12,646.98 km2 and
has a total of 901,220 inhabitants (“Instituto Nacional de Estadística. (National Statistics
Institute),” n.d.).
2.3.4 Interviewers and Procedure
The first approach to the Maternity Hospital was with the chief Director of the
Gynecological Department who gave us the access to the hospital units. After proposing the
collaboration in the study to the medical staff, the gynecologists and midwives agreed to
participate and none of the members refused. In the study four gynecologists and seven
midwives collaborated. All agreed to carry out the interviews using the KINDEX during their
regular working shifts.

Table 1. Overview of the risk areas, scales, number of items and the risk definition.
Items included in
the KINDEX Sum
Score

Risk Area

Number of
Items

Scale

Definition as a risk

1

Age

1

Ordinal

! 21

1

2

Migration

2

Binary

Immigration mother or father

2

3

Single Parent

1

Binary

Single parent

11

4

Financial problems

Binary

Worry about financial problems

Binary

Housing index ! 0.5 (rooms / person)

Binary

Physical Symptoms, complications, medical risks

Binary

Unplanned Pregnancy

Ordinal

Concerns 7-10 (Mother and Father)
Joy 0-3 (Mother and Father)

5

Stress " 12

1

2
5

Physical Symptoms, complications,
medical risks
Prenatal Attachment

6

3
5

7

Current Stress

8

Traumatic Experiences during
childhood
Intimate partner Violence

9
10
11

Substance Abuse

4

Ordinal

2

Binary

4

Binary

Physical Abuse
Sexual Abuse
Fighting increase; loud fights in the past 8 weeks;
fisticuffs in the last 8 weeks; violence in a previous
relationship.

6

Binary

Nicotine, Alcohol, Drugs/mother and father.

4

Binary

Ever-psychiatric diagnosis, inpatient treatment,
psychotropic drugs, asked for help (psychotherapy
or counseling center).

Mental Illness

Note: 1 the item is excluded from the reliability analysis, all the women lived with their partners,
of the participants was consuming illicit drugs

2

2
3

2
4
52
4

the item for mothers’ drug use is excluded from the reliability analysis, none
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Seventy-three of the one hundred nineteen (61.3%) participants were interviewed by
eight midwives and forty-six (38.7%) by three gynecologists in the different hospital units.
Sixty-two (52.1%) women were interviewed in the ambulatory consultation of the hospital,
during their regular doctor’s appointment, forty (33.6%) in the fetal medicine unit, thirteen
(10.9%) while they were hospitalized due to complications in their pregnancy and four (3.4%)
in the emergency room (ER). No significant difference was found in the KINDEX sum score
between women who had been interviewed during their regular doctor’s appointment and
those who were hospitalized or seeking emergency attention [F(3,115)=.20; p=.90]. In the
same way no significant difference in the KINDEX sum score is found between women that
were interviewed by gynecologists and the ones that were interviewed by midwives
[t(117)=.95; p=.34].
Interviewers were instructed to either ask all pregnant women who came in for their
regular appointment or in the ER if they wanted to participate in the study or, to follow a
fixed, randomized procedure 1 when due to time constraints it was not possible to ask all
pregnant women to participate. In most of the cases the medical staff asked all the pregnant
women who completed the requirements to participate in the study. Participation requirements
included being between 24th and 36th week of gestation and have good comprehensive skills
in Spanish. Interviewers had to use the KINDEX to interview the participants and not to
administrate it as a self-report questionnaire to the pregnant women. Before the interview the
interviewer had to inform the pregnant women about the study and the participant had to read
the information sheet and give her written informed consent. The interview always took place
in a private room where no other family members were allowed. During the screening
procedure a psychologist of department of the Clinical Psychology of the University of
Konstanz was reachable and had weekly meetings with the medical staff to discuss the
screening progress and collect all the completed KINDEX questionnaires.
Ethical clearance for the study was provided by the Andalusian Public Foundation for
Biosanitary Research in East Andalusia (FIBAO) and the Ethics Committee of the University
Hospital Virgen de las Nieves in Granada.
2.3.5 The pregnant women
The medical staff using the KINDEX interviewed one hundred nineteen women in the
different units of the Maternity Hospital. There are no data available regarding the number of
women who refused to participate in the study. All women who began the interview
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!#$!%&$'()!*+,!-./0*!1/,2$($*!3&4($5!&$!67,0'()!*+,!0,8&$'5!,*89!
!
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completed it.
All the related descriptive data of the sample is presented in table 2. In each category-risk
factor we present the number of participants presenting the risk and the number that does not.
The means, range and standard deviations of all the ordinal scales are also presented.
2.3.6 Statistical Analysis
Statistical analysis was performed using SPSS 21 version. To check the frequency in which
the different risk factors are presented in our sample we carried out descriptive statistics. To
assess the assumption of normal distribution we performed the Kolmogorov-Smirnov
normality test for the PSS4 sum score. The K-S test revealed D(119)=.17; !.001, significantly
non-normal distribution. Therefore, we applied non-parametrical Mann-Whitney test for the
comparisons of the group presenting risks, and the group that did not in relation to the levels
of perceived current stress (PSS-4). To test the internal consistency of the KINDEX a
reliability analysis was conducted and the coefficient of Cronbach’s was calculated. One-way
Anova between subjects was conducted to compare the effect of the hospital-unit where the
interview was carried out on the KINDEX sum score. There was no significant effect of the
hospital unit at the p<.05 level on the KINDEX sum score for the three conditions
[F(3,115)=.20; p=.90].
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Table 2. Description of the sample and means (±SD) of the ordinal scales in the KINDEX
Categories
Gestational Age
Age
Immigration
Mother
Father
Social Support
Living not with partner
Financial Problems
Housing Index (room/person)
Fears of financial problems
Medical Factors
Current pregnancy complications
Physical pains/complaints
Medical risks
Perceived Current Stress
Prenatal Attachment
Unplanned Pregnancy
Happy for the baby
Mother
Father
Worries future with the baby
Mother
Father

N
5

Risk Factor
YES
NO
%
N
%

M

Range

31
32

24-36
20-42

2.05
4.95

.87

.33-2.0

.27

3.69

0-13

2.62

4.2

114

95.8

5
7

4.2
5.9

114
112

95.8
94.1

0

0

119

100

7
8

5.9
6.7

112
111

94.1
93.3

47
65
32

39.5
54.6
26.1

72
54
87

60.5
45.4
26.9

1

0.8

118

99.2

19

16.0

100

84.0

10
1

8.4
0.8

109
118

91.6
99.2

7.66
9.18

0-10
0-10

2.31
1.52

57
44

47.9
37.0

62
75

52.1
63.0

6.0
5.28

0-10
0-10

2.71
3.09

14
2

11.8
1.7

105
117

88.2
98.3

18
13
1
6

15.1
10.9
0.8
5.0

101
106
118
113

84.9
89.1
99.2
95.0

2
19
25

1.7
16.0
21.0

117
100
94

98.3
84.0
79.0

8
34
5

6.7
28.6
4.2

111
85
114

93.3
71.4
95.8

29
21
19
0

24.4
17.6
16.0

90
98
100
119

75.6
82.4
84.0
100

Childhood adverse experiences
Physical Maltreatment
Sexual abuse
Intimate Partner Violence
Increase conflict during pregnancy
Increase loud conflict last eight weeks
Physical conflicts last eight weeks
Violent conflict previous relationships
Substance Consumption
Mother
Alcohol
Tobacco
Drugs/Medicine
Father
Alcohol
Tobacco
Drugs
Psychiatric History
Ever mental disorder diagnoses
Ever psychotropic medicine intake
Ever sought psychological help
Ever inpatient psychiatric treatment

SD

Note: Participants reported of the risk (YES), participants do not report the risk (NO), Mean (M), Standard
Deviation (SD), Number of participants (N).
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!2.4. Results
2.4.1 Within groups comparison (with-without risks) in relation to the levels of perceived
stress, assessed by the standardized questionnaire PSS-4
As a first step, the quality of the KINDEX was assessed through comparisons between
the group of women who reported having a risk factor and the group that had not in relation to
the values of the PSS-4 standardized questionnaire (perceived current stress). This is based on
the assumption that all risk factors may increase mother’s stress. All the results are also
presented in table 3.
Age of the pregnant
Five women (4.2%) were 21 years or younger. No significant correlation was found
between mother’s age and current stress assessed by the PSS-4 (r=.07; p=n.s). No significant
difference was found between the reported age of the mother and the current stress as assessed
by the PSS-4 when the women were 21 or younger (n=5), and women older than 21 years
(n=114), (U=251.5; p=.65).
Immigration Status
Five women (4.2%) and seven fathers (5.9%) were not born in Spain. No significant
difference was found between women who were immigrants (n=5) and native Spanish women
(n=114) in their perceived current stress (U=186.5; p=.18). In the same way no significant
difference was found between women whose partners had an immigrant background (n=7)
and those who were Spanish (n=112) (U =340.0; p= .55).
Social support, financial problems, housing
All the women (n=119) were living with their partners at the moment of the interview.
Fears of having financial problems due to the baby were reported by eight women (6.7%).
Between women (n=8) who reported fears of having financial problems in the future and
those who did not (n=111), there was no significant difference in relation to the perceived
current stress (U= 280.5; p=.08)
Seven women (5.9%) reported a living index of less than 0.5. Bivariate correlations
between the housing conditions (rooms/persons) and current stress reported by the women
was not statistically significant (r= -.08, p=.39). The two groups of women that had a living
index less than 0.5 (n=7) and those that had living index more than 0.5 did (n=112) differ in
their perceived current stress with women having a smaller index, reporting higher levels of
stress (U =215.5; p=.04).
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Physical complaints, complications and medical risk factors
Physical complaints were reported by 54 women (45.4%), complications during
pregnancy by 47 (39.5%) and 32 reported medical risk factors (26.9%).
No significant differences were found between women who had physical complaints (n=65)
and the ones who had not (n=54) in relation to women’s perceived current stress, (U =1617.5;
p=.46). Women who reported having complications in their pregnancy (n=47) reported higher
levels of perceived stress than women that had not (n=72) in relation to their perceived
current stress (U=1104.5; p<.001). No significant difference was found between women who
presented medical risk factors during their pregnancy (n=32) and women that had no medical
risks with regard to the perceived current stress (U=1283.5; p=. 512).
Prenatal Attachment
Unplanned pregnancy was reported by 19 women (16%). Little joy with regard to the
baby was reported by 10 women (8.4%), high concerns by 57 (47.9%) women. Concerning
joy and concerns of the father, 1 (.08%) woman rated the joy of the father as very low and 44
(37%) women rated the concerns of the father as high.
No significant difference was found between women who had planned their pregnancy
(n=100) and women who had not (n=19) with regard to the perceived current stress,
(U=885.5; p=.63). No significant correlation was found between mother’s joy for the baby
and the current perceived stress of the mother (r=.17, p=.06). In the same way no significant
correlations were found between the concern of the mother regarding the future with the baby
and perceived stress (r=.01, p=.89). Women who were more concerned about the future with
the baby (n=57; concern !7) did not differ from women who were not (n=62; concern "6) in
PSS-4, (U=1696.5; p=.70). Women who reported very little joy about the baby (n=10; joy
"3) also do not differ from women who had higher joy (n=109; joy !4), (U=503.0; p=.68).
Regarding women’s assessment of their partners’ joy and concern about the baby and the
future with the baby in their perceived current stress levels, no significant correlation was
found (father’s joy and mother’s stress, r=-.08; p=.38; father’s concern and mother’s stress,
r=.104; p=.26). Only one woman assessed her partner´s joy as very low, therefore group
comparisons are not available. Between the group of women who assessed their partner’s
level of concern for the future with the baby as very high (n=44; concern !7) and the group of
women who did not (n=75; concern " 6), no significant difference was either found
(U=1343.0; p=.89).
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Adverse childhood experiences
Childhood physical abuse was reported by 14 (11.8%) and sexual abuse by two
(1.7%) women. There was no significant difference between women who had experienced
physical violence (n=14) in childhood and those who had not (n=115), in relation to the
perceived current stress of the women (U=643.0; p=.44). Only two participants reported
having experienced sexual abuse in their childhood, and the small number did not permit
group comparison between women that had (n=2) such experiences and women that had not
(n=117).
Stress within the relationship and intimate partner violence
Out of 119 women 18 (15.1%) reported an increase in the number of fights with their
partner in the last eight weeks. Vociferous fights were reported by 13 women (10.9%) and one
woman reported the experience of physical violence by her partner in the last eight weeks. Six
women (5%) reported a history of intimate partner violence.
There was no significant difference between women (n=18) who reported having the feeling
that there was an increase of fighting between them and their partners and those who did not
(n=101) (U=893.0; p=.90). No significant difference was found between women who
reported to have had vociferous fights in the past 8 weeks (n=13) and those who had not
(n=106) (U=555.5; p=.25). Only one woman reported a fight implicating physical violence in
the last eight weeks, therefore no group comparisons in relation to the perceived current stress
are available. Between women (n=6) who experienced physical violence in a past relationship
and those (n=113) who had not, there was no significant difference in relation to the reported
perceived current stress (U=254.0; p=.25).
Tobacco, alcohol and drugs
Smoking was reported by 19 women (16%), alcohol consumption during pregnancy be
two women (1.7%). Only one woman report smoking cannabis. With regard to their partners
34 women (28.6%) reported that their partner is smoking, eight women (6.7%) reported that
their partner is consuming alcohol on a daily base and five women (4.2%) that their partner is
consuming illicit drugs.
Between women who were smoking (n=19) and those who were not (n=101) there was
no significant difference regarding women’s current perceived stress (U=.735; p=.11). Only
two women were currently drinking alcohol and only one was using illicit drugs, therefore no
group comparisons in relations to the perceived current stress are available. As far as
women’s partners are concerned, no significant difference was found between women with
smoking partners (n=34), and women with non-smoking partners (n=84), (U =1284.5; p=.34).

Spanish Study: Kindex Psychometric Properties 37

No significant difference was detected between women whose partners were drinking alcohol
on a daily basis (n=8) and those women whose partner did not (n=111) in relation to the
perceived stress (U=424.5; p=.83). In the same mode no difference was found between
women whose partners were consuming illicit drugs (n=5) and those who were not (n= 114)
in the perceived current stress of the mother (U=145.0; p=.06).
Mental Health
A history of a mental health diagnosis was reported by 29 women (24.4%).
Psychotropic drug treatment in the past was revealed by 21 women (17.6%). 19 women (16%)
received either psychotherapy or psychological counseling in the past. None of the
participants received inpatient psychiatric treatment in the past.
Significant difference was found between women (n=29) who had been diagnosed
with a mental health disorder in the past and those who had not (n=90), (U=851.0; p=.005).
Also a significant difference was found between women (n=22) who had been under
psychotropic-drug treatment in the past and those (n=97) who had not, (U=561.5; p!.001).
Significant difference is also found between women (n=19) who in the past had sought
professional psychological help and those who had not (n=100) in relation to women’s
perceived current stress, (U=650.5; p=.02).
2.4.2 Reliability analysis
Calculating Cronbach’s alpha was achieved after recoding the ordinal scales into binary
as described above. Some of the component variables had zero variance and were excluded
from the calculation of Cronbach’s alpha. Two variables were excluded from the reliability
analysis because they had zero variation; the “single parent,” (all the women lived with their
partner), and “previous psychiatric hospitalization” (none of the participants had ever received
psychiatric inpatient treatment). The scale consisted of 28 variables: maternal age, migration
of the mother, migration of the father, worries about financial difficulties and housing index,
physical violence during childhood, sexual abuse during childhood, relationship problems and
interpersonal violence (4 items) mother's substance use (smoking/alcohol), substance use by
the father (smoking, alcohol, illicit drugs), mental illness history (3 items), physical health and
medical risk factors (3 items), prenatal bonding (5 items), and the perceived current stress
(PSS 4). The Cronbach’s coefficient value was ! = .67 for the 28 items in the KINDEX.

Table 3. Within Group Comparisons (with & without risks assessed by the KINDEX) in relation to the perceived stress levels assessed by the
PSS-4.
PSS-4
Risk Factor
Age

Item

N

Age in years
Less than 21

Immigration
Background

Immigration (Mother)

Immigration (Father)

Social Support

Financial Difficulties

Living with the father of the baby

Financial Fears

Yes

5

3,0 (1.38)

No

114

3,72 (2.65)

Yes

5

5,00(1.87)

No

114

3,66 (2,64)

Yes

7

4.0 (1,82)

No

112

3.70 (2,66)

Yes

119

Yes

8

5.0 (1.92)

No

111

3.60 (2.65)

Yes

7

0.87 (0.7)
5.42 (2.14)

No
Yes

112
65

No

54

Yes

47

No

72

p

-.06

ns
ns

251.5
ns
186.5
ns
340.0
ns

0

Physical Complaints

r

N/A

No

Room/person < 0.5

Complications

U

31,86 (4,95)

Housing Index (room/person)

Physical
complaints,
complications and
medical risks

M (SD)

3.61 (2.62)

ns
280.5
-.080

ns

215.5
.41

3.86(2.61)
1617.5
3.55(2.64)
4.74(2.85)
3.05(2.23)

ns
!.001

1104.5

Medical risk factors

Prenatal Attachment

Planned Pregnancy

Yes

32

No

87

Yes

100

No

19

Joy for the baby (Future mother)
Very little Joy for the baby (future
mother) (!3)

Yes
No

10
109

Yes

57

Smoking (Mother)
Tobacco/ Alcohol &
Medicine/drugs
Alcohol (Mother)

ns

885.5

3.52 (2.91)
.16

3.50 (3.17)
3.74 (2.58)

ns
ns

503.0
.030

3.84(2.73)

ns
ns

1696.5
62

Joy for the baby (future father)

Concern for the future with the baby
(Future father)
Very high concern about the future
with the baby (future father) ("7)

3.76 (2.57)

6.0 (2.71)

No

Very little joy for the baby (future
father) (!3)

1283.5
3.56(2.38)

7.66 (2.31)

Concern for the future with the baby
Very high concern about the future
with the baby (future mother)

ns

4.15(3.18)

3.61 (2.53)
9.18 (1.52)

Yes

1

No

118

.-038

ns

.112

ns

N/A

5.28 (3,09)
Yes

44

4.27(2.74)

No

75

3.40(2.50)

Yes

18

4.11(2,34)

No

101

3.59 (2.66)

Yes

2

No

117

1343.0

ns

735.0

ns

N/A

ns

Smoking (Future Father)

Alcohol (Future Father)

Drugs (Future Father)

Yes

34

4.0 (2.73)

No

85

3.57(2,57)

Yes

8

3.87(3,04)

No

111

3.64(2,60)

Yes

5

5.80(2,16

ns
1284.5
ns
424.5

ns
145.0

Violence during
childhood

Physical Violence

Sexual Violence

Intimate partner
violence

Increase in fighting

Loud fighting in the last 8 weeks

No

114

3.59(2,62)

Yes

14

4.21 (2.63)

No

115

3.62 (2.62)

Yes

2

7.50 (.707)

No

117

3.63 (2.59)

Yes
No

18
101

3.77 (2.46)
3.71 (2.66)

Yes

13

4.61 (2.90)

No

106

Fighting with physical violence
involved

Yes

1

No

118

Violence in a past Intimate
relationship

Yes

6

No

113

3.61 (2.58)

ns
643.0
ns

22.5

.049

ns
893.0
ns
555.0
ns
N/A

5.0(3.22)
3.65 (2.58)

ns
245.0

Mental Health

Ever diagnosis of a psychiatric
disorder

Yes

29

4.96 (2.90)

No

87

3.32 (2.40)

Psychotropic-drugs

Yes

21

5.47 (2.74)

No

98

3.34 (2.34)

Yes

19

4.89(2.78)

No

100

3.50 (2.54)

Yes

0

No

119

Ever have asked psychological help

Have you ever received inpatient
psychiatric treatment

851.0

.005

561.5

!.001

650.5

.029

N/A

Note: Reports the presence of the risk (YES), Does not report the presence of the risk (NO), Number of participants (N), Means (M), Standard Deviation (SD),
Correlation Coefficient (r), Not Significant (ns), Significance (p)
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2.5. Discussion
We report the psychometric properties of the first adaptation in Castilian Spanish of
the KINDEX, a brief 30-items screening instrument that can be easily administrated by
medical staff (gynecologists and midwives) to identify prenatal psychosocial risk factors in
pregnant women. It can be administrated as a structured interview in approximately 20
minutes within any hospital, clinic or fetal medicine setting. It is therefore responsive to the
realistic constrains of everyday clinical setting in which simplicity and brevity are highly
valued. Albeit briefly, it assesses all the risk factors for adverse perinatal, neonatal and
obstetric outcomes identified in the current scientific literature (Schauer, M. & Ruf-Leuschner
M., submitted) (Dunkel Schetter, 2011) . To date no other screening instrument was found to
identify psychosocial risk factors during pregnancy that have occurred through the lifespan
and/or are present in the current moment of the screening.
The KINDEX Spanish version demonstrated moderate to strong psychometric
properties in a maternity-hospital-based sample in an urban area of Spain. In particular the
instrument showed an acceptable internal reliability with Cronbach’s coefficient =.67 for the
overall scale; a value that is relatively high considering the different risks factors that are
included in the reliability analysis.
The feasibility of the prenatal assessment of psychosocial factors in the prenatal period
using the KINDEX by medical staff in public health settings is demonstrated to be relatively
high in this study. All the members of the medical staff we proposed to collaborate with
accepted and carried out all the interviews during their normal working hours without
reporting any inconveniences. Regarding the participants, there were no drop-outs and they
agreed to participate after reading and signing the informed consent.
External validity was partly demonstrated because of the difficulties in comparing the
prevalence of several risk factors between our sample with the general population. Even
though strict randomization procedures were followed, the sample selection in certain risk
prevalence was much lower than in those found in the general population.
Representative percentage of immigrants is absent in our study; 11.17% of the general
Granada’s population. Only 4.2% of participants and 5.9% participants’ partners were
immigrants. Significantly lower percentage of immigrant population can be explained in two
ways: participation of women coming from other countries might have been restricted by the
exclusion from the study because of limitations in fully understanding the Spanish language.
The second probable explanation is the decrease of births in the general population because of
the financial crisis troubling Spain since 2008 and especially affecting the construction and
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industrial sectors; sectors in which immigrants were predominantly occupied (“Instituto
Nacional de Estadística. (National Statistics Institute),” n.d.).
Even though in the middle of a severe financial crisis, very few women (6.7%) report
having fears of future financial problems because of the new family member. The
government’s plan for maternity protection and promotion in Spain is scarce (i.e. only 4
months paid maternity leave), and limited public childcare access while women are the ones
primarily occupied with house chores (Artazcoz, Escribà-Agüir, & Cortès, 2004).
Traditionally family has been the most important “institution” in the Spanish society and
continues being its living core. Intergenerational bonds are very strong and family members
(mainly grandparents) assume a protective role that is expressed by material and childcare
support. The latest polls demonstrate that the Spanish during the financial crisis they are more
confident in their families’ support than any other kind of possible support (“La familia,
principal apoyo de los españoles frente a la crisis - elConfidencial.com,” 2013).
Smoking tobacco incidence in our study (16%) was also lower from the prevalence in
the general pregnant population (21.9%) (Jiménez-Muro et al., 2012). According to another
study, the majority of women smoking during pregnancy were under 25 years old, while
19.19% quit smoking during the first months of pregnancy (Luisa Martínez-Frías, RodríguezPinilla, & Bermejo, 2005). Considering that the KINDEX was used in the third trimester of
gestation, most of the women that might have been smoking in earlier stages of gestation had
already quit. The mean age of our sample (M=32, SD=4.95) was much higher than the age
range in which higher smoking prevalence is observed (< 25).
Similarly alcohol consumption prevalence in our sample is much lower (1.7%) than
the ones reported in regional studies. However comparisons are not realistic since most
studies have used retrospective methods in cohorts that have presented infant malformations
after birth (Martínez-Frías et al., 2003). No official prevalence rates are available on a
national level.
In the same way, no official prevalence rates of drug abuse in pregnancy exist and
most studies report results from lower socioeconomic cohorts. In studies using self report and
objective biomarkers, discrepancies were found between the two (Garcia-Algar et al., 2008)
(Friguls et al., 2012).
Discrepancies are also observed between the prevalence of childhood sexual abuse in
our sample and rates observed in the general population. Reports of lower rates of sexual
abuse as expected can be explained, suggested, by the fact that candid disclosure of intrafamily violence/sexual experiences is problematic in societies that are family oriented and
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where the social environment stigmatizes persons who express having such experience
(Finkelhor, 1994). Furthermore, this finding may be explained by the fact that such enquiries
are not common in the strictly medical context, which may provoke a negative engagement of
the participants to reveal so personal information. Another possible assumption could be
based on the absence of a sufficient supportive frame in which the medical staff would feel
comfortable addressing these questions. Even though the medical staff was informed about
the importance of these experiences in the well-being of the mothers, and that they should be
asking this items in a normal not shameful manner, they were not certain of the manner that
this items were asked. Perceptions for the related item “Have you suffered during your
childhood or adolescence sexual abuse, for example by your parents or other adults from
your near environment” might need to be re-examined. It is important to bear in mind that
sexual abuse is a punitive crime in Spain; therefore it is unclear up to which degree
participants consider that declaring sexual abuse in childhood could have legal repercussions
to their families.
Concerning childhood maltreatment, the latest rates reported in 2012 (“Fundación
ANAR | Ayuda a Niños y Adolescentes en Riesgo,” 2012) reach 13.6% in Spain. However a
lack of sufficient data on the incidence of childhood maltreatment in the time period that our
sample was in childhood makes comparisons with the general population of this age difficult.
The incidence reported by our participants (11.8%) is nevertheless somewhat near the current
prevalence in the Spanish population.
Consistent with previous prevalence studies on mental disorders among Spanish
population (Berle et al., 2005), 24.4% of the participants report a psychiatric diagnosis at
some point in their life.
Incidence of IPV in our sample is also lower than rates found in the general population
(Ruiz-Pérez, Blanco-Prieto, & Vives-Cases, 2004b). Only one participant reported having a
fight implicating physical violence in the past eight weeks and six (5%) reported a history of a
relationship with experiences of physical violence, while a much higher percentage (15.1%)
reported having an increase of conflict in the relationship during their pregnancy. This could
also be explained by the fact that our sample seems to be coming from a middle-upper cluster
that has low immigrant representation and was married or living with their partners, indicating
a steady and long relationship. As in the case of sexual abuse, women may be suspicious of
legal repercussions if revealing maltreatment in their current relationship and are reluctant to
candid disclosure.
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The different risk factors assessed by the KINDEX are well known for their influence
on perceived stress increase (Feizi, Aliyari, & Roohafza, 2012). Perceived current stress in
this study was expected to be higher in women who are presenting risk factors. With regard to
our results it is important to note that perceived stress reports are very low in our study. Only
one woman reported stress higher than the cut-off point of the PSS-4 (stress ! 12). This might
be elucidated by the fact that all women had at least one protective factor such as social
support (all women lived with their partners) and only five were 21 years old or younger (3
were 20 and 2, 21 years old). The majority had planned their pregnancy (84%) and even more
were very happy with their baby coming (91.6%). Women who had not planned their
pregnancy (16%) or were less happy with the baby coming (8.4%) did not present higher
levels of stress as assessed by the PSS-4. In the same mode women who were worried about
the future with the baby (47.9%) did not report higher stress levels than women that were not
worried. Only one woman rated her partner’s joy as low, therefore comparisons with the other
118 on the perceived stress was not possible. Women who rated their partners’ concerns about
the baby coming as high (n=44) did not report higher perceived stress than women that did
not. Worries or happiness of both parents about the future of the baby did not pose a factor for
increased perceived stress by the mother.
According to previous studies living conditions were positively related to perceived
stress and lower birth weight (Grjibovski, Bygren, Svartbo, & Magnus, 2004); participants in
this study living in smaller houses (n=7), though, did not report more perceived stress. The
small number of women living in small houses in our study makes the task of assessing
weather living conditions could be a factor for increased perceived stress.
Disparities in pregnancy outcomes have been reported for women coming from
immigrant or disadvantaged backgrounds, especially related to low birth weight and more
pregnancy complications. This could be explained by the fact that these populations are more
likely to experience stress related to racism (Giscombé & Lobel, 2005). Immigrant
participants in our study did not present higher levels of stress in comparison to Spanish
women; good integration of the women could explain this. Large communities of Moroccans
and Senegalese have been growing in Granada in the past 25 years, obtaining the general
acceptance of the local community and achieving “smooth” social and work integration
(Jiménez Bautista, 2006).
Low socioeconomic status has been associated to more stressful life events and higher
salivary cortisol levels in children (Lupien, King, Meaney, & McEwen, 2001). Low birth
infant weight has been associated with chronic stress in low-income populations of women
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(Borders et al., 2007). In our study the fears of financial difficulties refer to the future because
of the new family member. Women who accepted having such fears do not report more
perceived stress. This may be due to the support by the family that is very prominent in the
Spanish society as described above. It is also important to note that “financial difficulties” as
phrased in the related item does not have a severe connotation as “poverty” has.
The severe impact of alcohol, tobacco and drug consumption during pregnancy and
the adverse birth outcomes that these may induce are well-known (Falgreen Eriksen et al.,
2012; Chiodo, Janisse, Delaney-Black, Sokol, & Hannigan, 2009). Several factors have been
associated with elevated alcohol and drug consumption such as deteriorated mental health,
physical health, peer and family relations, and educational status among others (Scafidi, Field,
Prodromidis, & Rahdert, 1997). A small number of participants in this study were smoking
tobacco (n=19), two were drinking alcohol and only one reported sporadic use of marijuana.
Participants consuming substances did not report higher levels of perceived stress. Probably
this is due to the low use of illicit drugs and tobacco and the sporadic use of alcohol.
Childhood abuse is related to later medical disorders in women (Romans, Belaise,
Martin, Morris, & Raffi, 2002) and chronic medical conditions such as migraines (Tietjen et
al., 2010a) and traumatic stress symptoms (Becker, Stuewig, & McCloskey, 2009). We
expected that women exposed to such experiences in their childhood would report higher
levels of perceived stress, nevertheless only 2 participants admitted having experienced sexual
abuse and 14 childhood maltreatment. These experiences did not have an increasing effect on
perceived stress for our sample, perhaps due to other protective factors such as the support
offered by the presence of a stable partner that all women in our study had.
Mental disorders like major depression and anxiety are linked to psychosocial stress
(Melville, Gavin, Guo, Fan, & Katon, 2010), while antenatal maternal stress may have longterm effects on child’s neurodevelopment (Talge et al., 2007).
Our results show that women with a history of a mental health disorder present more
perceived stress during pregnancy. Differences in relation to the perceived stress were found
between women who had received a psychiatric diagnosis, had taken psychotropic drugs, had
at some point sought psychological help, and the ones that had no history of a mental health
disorder.
It has been proven in previous studies that pregnant women who enjoy solid social
support report less stress and emotional distress (Glazier, Elgar, Goel, & Holzapfel, 2004). In
this case all women in our study are living with their partners and have stable relationships,
while only one reported having a conflict implicating physical violence in the past eight
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weeks. Due to this situation women in our study reporting increase in vociferous fighting or
previous IPV experiences do not present higher levels of perceived stress.
Women who were having complications in their pregnancy report higher levels of
perceived stress, while women who are taking medication also show higher levels of
perceived stress. This result is according to other studies where medical complications during
pregnancy are associated with an increase of women’s stress levels (Lydon et al., 2012).
2.5.1. Conclusions
Interventions are mandatory to help mothers who have a series of risk factors that
deteriorate their health and as a consequence their fetuses’ well-being. The KINDEX is the
first screening instrument designed to be used by medical staff that is in contact with pregnant
women on a regular clinical basis. Results show that our aim to apply randomization
procedures and to have a representative sample of the general population was partly achieved
since some prevalence rates were similar to those found in the general population and
discrepancies were found in others. Even though for specific risk factors (sexual abuse, IPV)
prevalence rates are much lower for our sample than for the general population, the possible
reasons for this are explained above. Additionally, these items may need to be rephrased for
the Spanish version and to further examine the way they are perceived. Broader use of the
KINDEX-Spanish version could help to reaffirm the findings of this study, and enhance
external validity of the research results and the feasibility of the prenatal psychosocial
assessment in similar settings. We are convinced that the KINDEX can be used by medical
staff providing obstetrical care to identify the high-risk women and refer them for further
intervention to the adequate professionals (psychologists, psychiatrists, social workers etc.).
2.5.2. Study Strengths and Limitations
The main strength of the study is that for the first time a multi-risk screening
instrument for psychosocial risks in the prenatal period is validated within the Spanish public
health system. This study accounts as the first stage of the validation procedure for the
KINDEX Spanish version. The main limitation of this study originated from the lack of highrisk population among the sample mainly due to the presence of several protective factors in
the sample, such as social support. This, in fact, prevented the observation of higher stress
levels in women presenting some of the risks, as it was expected. It is important to remember
that this study used a randomly selected Spanish population in the city of Granada, Spain.
Even though selection bias was controlled through randomized sample selection strategies,
some of the variables evaluated by the KINDEX do not have a great variance (immigrant
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status of mother & father, financial difficulties, age risk factor) or in some cases no variance
(living with partner). Insufficient candid disclosure has been also an impediment for revealing
the realistic incidence of family and intimate partner violence. The manner in which these
questions were addressed by the medical staff could also play a key role in the answers that
were given. Feasibility of the KINDEX assessment in public health settings is supported by
the fact that no drop-outs were observed during the study. All participants who agreed to be a
part of the study completed the interview. Broader use of the KINDEX-Spanish Version in
diverse clinical settings and socioeconomic regions is needed to enhance its validity.
Participants also answered all questions addressed by their gynecologists and midwives
during the KINDEX assessment.

!

3. Concurrent validity and feasibility of the KINDEX-Spanish Version: a valid
tool for the prenatal assessment of psychosocial risks in public health
settings.
!
3.1 Abstract
Introduction Stressful events experienced by women throughout their lifespan may become
especially prominent during pregnancy because of the interplay of additional stressors present
in the gestational period. The influence of high levels of stress due to diverse psychosocial
factors has a direct impact on mothers’ wellbeing during pregnancy and an indirect effect on
the fetus. In addition, psychosocial risk factors present during pregnancy will not disappear in
most cases after delivery and might influence the mother-child-relationship and therefore
influence the healthy development of the offspring. We introduce an innovative prenatal
assessment for psychosocial risk factors through an instrument brief and easy to use by
obstetrical medical staff in the daily clinical practice, the KINDEX Spanish Version.
Methods In the present study one hundred nineteen pregnant women were interviewed in a
public health center during their pregnancy by their midwives and gynecologists using the
KINDEX Spanish Version in a public health Maternity Hospital. Afterwards, we randomly
selected sixty-seven women to participate in an extended standardized validation interview
using established questionnaires to assesses current stress (ESI, PSS-14), psychopathology
symptoms (HSCL-25, PDS) and traumatic experiences (CFV, MSI-R) by a clinical
psychologist.
Results The KINDEX sum score as assessed by medical staff correlated significantly with
psychopathology, stress and trauma as measured using standardized instruments during the
clinical expert interview. The KINDEX shows strong external and convergent validity while
its implementation by medical staff in the daily clinical practice is feasible in public health
contexts.
Conclusion The KINDEX Spanish Version is a valid tool in the hands of medical staff to
identify high-risk expectant women in public health settings.
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3.2. Introduction
The life period in which the greatest brain development takes place is before birth and
during the first years of life. Neurobiological manifestations of early stress and childhood
trauma are evident in different brain regions (Teicher et al., 2003). Even though the greatest
brain development takes place before birth and in the first years of life (Teicher et al., 2002),
the equivalent importance is not given to the general wellbeing of pregnant women.
Prevalence of psychopathology in pregnant women is comparable to the prevalence of nonpregnant women: general rates of disorders reach 14% in Sweden (Andersson et al., 2003),
while in Canada mood disorders are the highest reaching 7.4% in the first trimester, 12.8% in
the second trimester, and 12% in the third trimester (Bennet, Einarson, Taddlo, & Einarson,
2004). Post-traumatic stress disorder holds the second place with 7.7% of prevalence followed
by other anxiety disorders (Bennet et al., 2004).
A plethora of different variables may influence the appearance of antenatal depression.
In a systematic review of 57 studies, (Lancaster et al., 2010) found that maternal anxiety, life
stress, history of depression, lack of social support, unintended pregnancy, Medicaid
insurance, domestic violence, lower income, lower education, smoking, single status, and
poor relationship quality are associated with a greater likelihood of antepartum depressive
symptoms. Depression during pregnancy is associated with more medical problems, previous
pregnancy complications, psychosocial stress and domestic violence (Melville et al., 2010).
Depressed women are one and a half times more likely to give birth to a preterm baby (Smith
et al., 2011), and are in risk for adverse obstetric and neonatal outcomes such us epidural
analgesia, operative deliveries, increased neonatal care unit admissions (Field et al., 2001;
Chung, Tze K. Lau, Yip, Chiu, & Lee, 2001) and low birth weight (Kim & Jung, 2012a). In a
Spanish longitudinal study depression was found to be the strongest predictor of poor
psychological well-being in pregnant women (Escribà-Agüir, Royo-Marqués, Artazcoz,
Romito, & Ruiz-Pérez, 2012). Depressive symptoms during late pregnancy are also the
strongest predictor of lower maternal attachment (Perry et al., 2011). Comorbidity of factors
such us intimate partner violence (IPV), posttraumatic stress disorder (PTSD) and low income
in depressed pregnant women increases probability of low birth weight (LBW) infants (Rosen
et al., 2007).
High levels of depression and anxiety and low levels of social support (outside the
relationship) are related to low maternal-infant attachment while maternal fetal attachment
(MFA) predicts postnatal mother–child attachment (Condon & Corkindale, 1997). Positive
MFA was found to be a protective factor against depressive symptoms both during pregnancy
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as well as up to 6 months after birth (Goecke et al., 2012). At the same time it is positively
related to good health practices such as abstinence from smoking, alcohol and drug abuse
(Lindgren, 2001).
Preoccupying for the Spanish society are the rates of intimate partner violence (IPV).
The state secretary of social services and equality (“Ministerio de Sanidad, Servicios Sociales
e Igualdad - Servicios Sociales - Observatorio Infancia: Grupos de trabajo,” n.d.) presented in
2012 the results of a population representative study (n =19.767.943) in which 10.9% of the
women reported IPV experience at some point in life; more than half (54.7%) of these women
reported that their children had also been direct victims of violent incidents (“Instituto
Nacional de Estadística. (National Statistics Institute),” n.d.). IPV’s adverse effects on
women’s physical and mental health have been repeatedly verified: somatic symptoms and
diseases (Eberhard-Gran, Schei, & Eskild, 2007), depressive, PTSD, and state anxiety
symptoms, as well as thoughts and attempts of suicide (Pico-Alfonso, Garcia-Linares, BlascoRos, Echeburúa, & Martinez, 2006; Martinez-Torteya, Bogat, Von Eye, Levendosky, &
Davidson II, 2009). Pregnant women are not immune to IPV. Suffering IPV before and during
pregnancy incites pregnancy complications, adverse perinatal and neonatal outcomes
(Silverman et al., 2006) and breastfeeding problems (Rodrigues, Rocha, & Barros, 2008; Lau
& Chan, 2007). Sexual abuse in adulthood may also rouse impairment on the future motherchild relationship (Reid-Cunningham, 2009).
Childhood abuse experiences (CAE) increase the risk of being revictimized and
suffering IPV in adulthood (Mezey, Bacchus, Bewley, & White, 2005; Bensley, Van Eenwyk,
& Wynkoop Simmons, 2003). Such traumatic experiences are recurrently undisclosed risk
factors for the appearance of depressive and traumatic stress symptoms in pregnant women
(Mezey et al., 2005). CAE is also a risk factor for adolescent pregnancy (Pallitto & Murillo,
2008). The majority of women that have experienced violence have been poly-victimized
through childhood to adulthood (Finkelhor, Ormrod, & Turner, 2007).
Development of posttraumatic stress disorder is the result of multiple traumatic events
(Scott, 2007; Messman-Moore, Long, & Siegfried, 2000; Schauer et al., 2003), thus this can
be reflected in symptoms of PTSD in women that have lived though several adverse events.
Stressful life events such as family conflicts or other social problems may increase the risk of
suffering perceived stress even if such events are no longer present (Feizi et al., 2012).
Early identification and appropriate intervention will prevent the adverse effects of
psychosocial risks present in the mother and her environment. Ideally, the professionals to
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identify such risks are the ones in regular contact with the pregnant women – gynaecologists
and midwives.
Considering the literature on prenatal psychosocial risk factors and their effect on
child development, we are convinced that prenatal screening for the presence of psychosocial
risks should be mandatory. Pregnant women are especially vulnerable to all the
aforementioned risks, while their foetuses can be also affected. Nevertheless, no valid
instrument was available until now for the medical staff to identify these risks in their
patients. The KINDEX was developed after critical review of evidence-based literature on
psychosocial risk factors. The KINDEX assesses 11 risks areas during pregnancy and is
designed to be used by medical staff in the restrained everyday clinical practice. Validation
studies in Germany showed good psychometric properties, high prospective validity and a
good feasibility (Schauer & Ruf-Leuschner, submitted; Ruf-Leuschner

& Schauer,

submitted).
According to (Kane, 2013), it is necessary to adopt some interpretation or use of test
scores in order to evaluate test validity. In addition, the population from which the study
sample comes from should be described, as well as the context in which the study takes place
(Kane, 2013). The operational definition of “prenatal psychosocial risk factors” in our study
includes several risk factors that compose the KINDEX. In theory these risks are directly
associated to diverse life-events (i.e. childhood abuse, IPV) or situational characteristics (i.e.
migration, adolescent pregnancy), while some are considered risks specifically for
childbearing women (i.e. substance abuse and MFA). We expected that participants who
present certain risk factors in the KINDEX assessment would have higher scores in the
associated scales in the validation interview measuring the same or related constructs.
In close collaboration with the University of Granada and Andalusia School of Public
Health (EASP) we carried out the Spanish adaptation of the KINDEX. The linguistic and
cultural adaptation process, reliability and external validity of the KINDEX Spanish Version
have been presented in a previous scientific report (Spyridou, Schauer, & Ruf-Leuschner,
submittedb).
The purpose of this study was to examine the concurrent validity and feasibility of the
KINDEX-Spanish Version in a hospital setting in Spain. In collaboration with medical staff
the KINDEX was applied in a public health maternity hospital in Granada, Spain and
validated through expert interviews using standardized instruments.
We hypothesize that results from the KINDEX assessment will be associated with the
results of the validation interview with regard to stress, psychopathology and traumatic stress
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as measured by standardized instruments. Significant correlations between the KINDEX sum
score and sum scores of stress, psychopathology and trauma load in the validation interview
will demonstrate the concurrent validity of the instrument.
We also expect participants who report having experienced mental health problems
currently or at some point of their lives (as assessed in the KINDEX) to present higher scores
of somatization (Subscale of the SCL-90; Symptom Checklist), traumatic stress symptoms
(PDS; Posttraumatic Diagnostic Scale), anxiety and depression (Anxiety and Depression
subscales; HSCL-25) in the validation interview.
Participants who report in the KINDEX having experienced childhood physical abuse
are expected to have higher scores in the related subscales of the Checklist of Family
Violence (CFV), as well as in the relevant subscale of the (MSI-R; Marital Status InventoryRevised).
3.3. Methods
3.3.1 Procedure
Focus groups with the medical staff, the clinical psychologist coordinating the study
and the translators of the KINDEX were conducted prior commencing the screening
procedure. The experts’ panel approved the final adaptation of the Spanish version of the
KINDEX. Detailed description on the adaptation process and the psychometric properties of
the KINDEX is available in a previous scientific report (Spyridou et al., submittedb). To
avoid selection bias by gynaecologists and midwives, a set of randomization strategies2 was
applied, when, due to time constraints, it was not possible to ask all pregnant women to
participate in the KINDEX interview. Participation requirements included being between 24th
and 36th week of gestation and having good comprehensive skills of Spanish. Interviewers
had to use the KINDEX to interview the participants and not to administrate it as a self-report
questionnaire to the pregnant women. Prior to the interview the gynaecologist or midwife
informed the pregnant woman about the aim of the study, confidentiality and voluntary
nature. Afterwards, the participant was asked to read the information sheet and give her
written informed consent to be able to proceed with the interview. During the interview the
participant was in a private room where no other family members or her partner were allowed.
Throughout the entire screening procedure a psychologist of the Department of Clinical
Psychology of the University of Konstanz was reachable and had weekly meetings with the
group of medical staff collaborating in the study.
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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A subgroup of sixty-seven participants was randomly selected to participate in the
validation interview by an experienced clinical psychologist. The time gap between the
KINDEX and the Validation interview was on average 2.85 weeks (SD =1.57, range = 1-7
weeks).
Ethical clearance for the study was provided by the Public Foundation of Andalusia
for Biomedical Research (FIBAO) and the Ethics Committee of the University Hospital
Virgen de las Nieves in Granada.
3.3.2 Time and place of the study
All interviews were carried out using the KINDEX between October 2010 and March
2011. Five gynecologists and nine midwives interviewed one hundred nineteen pregnant
women. Interviews took place in the different units of the University Hospital Virgen de las
Nieves, Maternity Clinic of Granada, Spain. Validation interviews were carried out in the
same Maternity Clinic in a private room habilitated for the needs of the interview. Participants
were appointed in an average of two weeks after the first assessment for the validation
interview with an experienced clinical psychologist.

3.3.3 Study Instruments
3.3.3.1 KINDEX
The original version included 30 items (some with sub-questions) assessing 11 different
risk factors. The majority of the questions are dichotomous (yes-no). Items that use ordinal
scales are the ones on the current stress, prenatal bonding, living index and mother's age (see
table 1.) The sum scores for the ordinal scales were calculated and cut-off scores were used to
create new dichotomical variables. A KINDEX sum score was calculated and the internal
reliability analysis of the instrument yielded a Cronbach’s alpha of .67 (Spyridou, Schauer,
Ruf-Leuschner, submitted).
3.3.3.2 Validation Interview
The validation interview consisted of different standardized instruments and halfstandardized tools. Sociodemographic information is collected through open questions created
to assess age, working situation of parents, marital state, previous and current pregnancy as
well as self-reported health condition of the participant.
The standardized questionnaires used are briefly described below.

!

Table 1. Overview of the risk areas, scales, number of items and the risk definition.
Items included in
the KINDEX Sum
Score

Risk Area

Number of
Items

Scale

Definition as a risk

1

Age

1

Ordinal

! 21

1

2

Migration

2

Binary

Immigration mother or father

2

3

Single Parent

1

Binary

Single parent

11

4

Financial problems

Binary

Worry about financial problems

Binary

Housing index ! 0.5 (rooms / person)

Binary

Physical Symptoms, complications, medical risks

Binary

Unplanned Pregnancy

Ordinal

Concerns 7-10 (Mother and Father)
Joy 0-3 (Mother and Father)

5

Stress " 12

1

2
5

Physical Symptoms, complications,
medical risks
Prenatal Attachment

6

3
5

7

Current Stress

8

Traumatic Experiences during
childhood
Intimate partner Violence

9
10
11

Substance Abuse

4

Ordinal

2

Binary

4

Binary

6

Binary

Nicotine, Alcohol, Drugs/mother and father.

4

Binary

Ever-psychiatric diagnosis, inpatient treatment,
psychotropic drugs, asked for help (psychotherapy
or counseling center).

Mental Illness
1

Physical Abuse
Sexual Abuse
Fighting increase; loud fights in the past 8 weeks;
fisticuffs in the last 8 weeks; violence in a previous
relationship.

Note: the item is excluded from the reliability analysis, all the women lived with their partners,
of the participants was consuming illicit drugs

2

2
3

2
4
52
4

the item for mothers’ drug use is excluded from the reliability analysis, none
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Stress was assessed through the Perceived Stress Scale (PSS-14) (Cohen et al., 1983a).
The items are related to the last month. The 14-item version has good validity and test-retest
reliability (r = .85), and internal consistency of ! = .84. PSS-14 scores are obtained by reversing the scores on the seven positive items and then summing across all 14 items. Possible
scores range from 0-56.
In addition to the PSS-14, the Everyday Stressors Index (ESI), (Hall & Farel, 1988) was used.
The ESI consists of 20 items on a 4-point scale ranging from 0 (not bothered at all) to
3 (bothered a great deal). A composite score of everyday stressors is derived by summing
responses to all items. Possible scores range from 0-60. It assesses the areas of financial
concerns, congestion, job problems, child rearing and interpersonal conflicts. As the ESI was
originally created in English, in this study we used a validated version in Spanish, provided
by the author who conducted the adaptation into Spanish in a previous study (C. Hopenhayn,
Unpublished thesis). The internal consistency of the instrument for the sample of this study is
calculated to be ! = .85.
In order to assess a range of parameters related to the relationship quality, the Marital
Satisfaction Inventory was used (MSI-R) (Reig-Ferrer, Cepeda-Benito, & Snyder, 2004). The
MSI-R consists of 13 scales; seven were included in the validation interview: Global
distress assessing general dissatisfaction with the relationship. Affective Communication
assesses individuals’ dissatisfaction with the amount of affection and understanding expressed
by their partner. Aggression measures the level of intimidation physical and not-physical
violence experienced by respondents from their partners. Role Orientation evaluates the
respondent’s advocacy for a traditional versus nontraditional orientation toward marital and
parental gender roles. Family History of Distress reflects the disruption of relationships within
the respondent’s family of origin. Dissatisfaction With Children assesses the relationship
quality between respondents and their children as well as parental concern regarding one or
more child’s emotional and behavioral well-being. Conflict Over Child Rearing evaluates the
extent of conflict between partners regarding child-rearing practices. The MSI-R has a good
construct and discriminatory validity. The test-retest reliabilities range from satisfactory (r =
.74) to good (r = .88) values. Internal consistency of the scales range from ! = .24 to ! = .94.
Scores are calculated by re-versing scores on the negative items and the summing across all
the items. Sum scores and range for each subscale varies depending on the number of items in
the scale.
To assess childhood abuse and neglect we used the Checklist of Family Violence, an
instrument used in previous studies in different contexts (Catani, Jacob, Schauer, Kohila, &
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Neuner, 2008; Catani et al., 2009). The questionnaire consists in five subscales that assess
physical abuse, verbal-emotional abuse, sexual abuse, witnessed violence and neglect during
childhood. The scores for each scale are obtained by summing across items and for each
subscale the score varies depending on the number of items. We used the Spanish version of
the CFV was applied in a previous study in Mexico (Erolin, 2012).
Post traumatic symptoms and traumatic events were assessed by the Posttraumatic
Stress Diagnostic Scale (PDS) (Foa, 1995); the scale is intended to screen for the presence of
PTSD in patients who have identified themselves as victims of a traumatic event or to assess
symptom severity and functioning in patients already identified as suffering from PTSD. The
test is self-administered and can usually be completed within 10–15 min and requires a
reading age of 13 years (Foa, Cashman, Jaycox, & Perry, 1997). It has four sections. Part 1 is
a trauma checklist. In Part 2, respondents are asked to describe their most upsetting traumatic
event. Questions specifically ask about when it happened, if anyone was injured, perceived
life threat, and whether the event resulted in helplessness or terror. Part 3 assesses the 17
PTSD symptoms. It consists of 49 items rating the severity of the symptom from 0 ("not at all
or only one time") to 3 ("5 or more times a week / almost always"). Part 4 assesses
interference of the symptoms. The PDS yields a total severity score (ranging from 0 to 51)
that largely reflects the frequency of the 17 symptoms of PTSD. A PDS Profile Report also
provides a preliminary determination of DSM-IV PTSD diagnostic status (American
Psychiatric Association, 2000), a count of the number of symptoms endorsed, a rating of
symptom severity, and a rating of the level of impairment of functioning. In this study we
used the Spanish Version of the PDS used in a study with Mexican Population (Erolin, 2012).
The PDS has demonstrated high internal consistency (Cronbach’s ! = .92) and test–retest
reliability (" = .74 for PTSD diagnosis; " = .83 for total PDS score), (Griffin, Uhlmansiek,
Resick, & Mechanic, 2004).
Various instruments were used to assess depression, anxiety and somatization. For the
assessment of anxiety and depression, the Spanish version of the Hopkins Symptom Checklist
25 (HSCL-25) was used(Derogatis, Lipman, Rickels, Uhlenhuth, & Covi, 1974). It consists of
25 items: Part I of the HSCL-25 has 10 items for anxiety symptoms; Part II has 15 items for
depression symptoms. The scale for each question includes four categories of response (“Not
at all,” “A little,” “Quite a bit,” “Extremely,” rated 1 to 4, respectively). Two scores are
calculated: the total score is the average of all 25 items, while the depression score is the
average of the 15 depression items. The validity of the instrument is well established and
there is evidence for good test-retest reliability for anxiety (r = .75) and depression (r = .81).
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Information on internal consistency are at ! = .84 for anxiety in depression and ! = .86 (
Derogatis et al., 1974).
For the Spanish Version of the SCL-90-R (Lipman, & Covi, 1973) factorial analysis in
the general Spanish population revealed an eight factor structure (De las Cuevas et al., 1991).
In this study we only used the somatization subscale which consists in 12 items rated on a 5point scale, ranging from 0=not at all, to 4= extremely. The score is calculated by summing
across the 12 items, possible scores can range from 0-60. Several studies have demonstrated
the reliability and validity of the SCL-90-R (Derogatis et al., 1973).
3.3.4 Sample
Participants were pregnant women attending their regular doctor’s appointment in the
maternity hospital of Granada. One hundred nineteen pregnant women with an average age of
32 years (range: 20-42, SD=4.95) and average gestational age of 31 weeks (range: 24-36,
SD=2.05). Sample description as collected from the KINDEX is presented in table 2.
3.3.5 Statistical Analysis
Statistical analysis was performed using the SPSS 21st Version. We compared the
KINDEX sum scores of the two groups of participants: those participating only in the
KINDEX and those who participated in both the KINDEX and the validation interview to
ensure the randomization of the sample participating in the validation interview and that the
sample selection was not biased. To examine risks’ frequency reported by our sample in the
KINDEX interview we performed descriptive statistics.
Sum scores of the instruments’ scales used in the validation interview were ztransformed and z values were summed up to create three global values. To create the global
values, first we calculated the sum scores of all the scales, then z-transformed them and
finally we summed-up the sum scores (z-transformations). The “global stress” value was
created by summing the stress scales (PSS14 & ESI). To calculate the “global
psychopathology” value we summed the somatization subscale (SCL-90), depression and
anxiety scales (HSCL-25) and the posttraumatic symptoms (PDS-symptoms). The “global
trauma load” value was calculated by summing the traumatic experiences (PDS-events) and
the experiences of family violence (CFV).
We explored the normality assumption through the Kolmogorov-Smirnov normality test
for the global stress, psychopathology and traumatic stress values as well as for the KINDEX
sum score. The K-S test values were D(50)=.13; p=.005, for the global stress, D(66)=.16;
p".001 for the global psychopathology, D(66)=.16; p".001 for the traumatic stress and
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D(66)=.16; p=.005 for the KINDEX sum score. Significant values indicate that the normality
assumption is not met; therefore we calculated Spearman’s rank (rho) correlation coefficient
to define relationship between variables.
In order to examine certain item’s relationship with the relevant scales in the validation
interview we performed non-parametric Mann-Whitney test, since data was not normally
distributed in the related scales.

3.4. Results
3.4.1 Concurrent Validity: Correlations between the KINDEX sum score and the global
scores in the validation interview.
In order to examine if there were differences between the sub-group that participated
in the validation interview, the group that only participated in the KINDEX screening and the
overall sample that participated in the KINDEX screening, we compared the frequency of the
risks in the three groups (e.g. number of immigrants in each group) and the means in the
linear scales of the KINDEX for each group. No significant differences were found in any of
the risk factors between the three groups. Sample descriptions and differences in risk
frequencies between the groups are presented in Table 2.
To examine the concurrent validity of the KINDEX, a sum score was calculated
including the 29 dichotomous items (see table 1), (M= 4.19, min=0, max= 14, SD= 2.74). The
sum score was then correlated with the global stress value, the global trauma-load value and
the global psychopathology value as assessed in the validation. The global stress value ranged
from -3.30 to 6.31 (SD=1.74). The global trauma-load value ranged from -2.08 to 4.87
(SD=1.70) and the global psychopathology value ranged from -3.42 to 9.49 (SD=3.15) (see
table 3). The KINDEX sum score correlated significantly with the global stress score (r=.45;
p!.001), the global traumaload (r=.38; p!.001) and the global psychopathology score (r=.44;
p!.001) (see table 4 & Figure 1).
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Table 2. Overview of the Risk Factors in the KINDEX. Sample description and group comparisons of the risks between group who participated only
in the KINDEX interview and the group that participated in the validation.
Load Factors

Item

--

Gestational Age

Alter
Migration

M (±SD)

KINDEX

Val Yes

Val No

p

M (SD)

31,10 (2,06)

30,78 (2,29)

31,53 (1,63)

ns

Age in Years

M (SD)

31,86 (4,96)

31,97 (4,68)

31,71 (5,33)

ns

Mother

N (%)

5 (4,2%)

2 (3,0%)

3 (5,8%)

ns

Father

N (%)

7 (5,9%)

5 (7,5%)

2 (3,8%)

ns

Single Parent

Not living with the father

N (%)

0 (0%)

0 (0%)

0 (0%)

ns

Financial Worries

Housing index ! 0,5 (Room / Person)

N(%)

7 (5.9%)

5 (7.5%)

2 (3.8%)

Financial Worries

N(%)

8 (6.7%)

5 (7.5%)

3 (5.8%)

ns

Physical Complaints Physical Complaints

N (%)

65 (54.6%)

36 (53.7%)

29 (55.8%)

ns

and Medical risk

Complications

N (%)

47 (39.5%)

26 (38.8%)

21 (40.4%)

ns

factors

Medical Risk Factors

N (%)

32 (26.9%)

20 (29.9%)

12 (23.1%)

ns

Prenatal Bonding

Unplanned Pregnancy

N (%)

19 (16%)

13 (19.4%)

6 (11.5%)

ns

Joy Mother (0 to 10)

M(SD)

7.66 (2.32)

7.60 (2.32)

7.75 (2.34)

ns

Worries Mother (0 to 10)

M (SD)

6.02 (2.71)

6.03 (2.54)

6.00 (2.94)

ns

Joy Father (0 to 10)

M (SD)

9.18 (1.52)

9.09 (1.71)

9.31 (1.25)

ns

Worries Father (0 to 10)

M (SD)

5.28 (3.09)

5.55 (3.11)

4.92 (3.07)

ns

PSS-4 Sum Score

M (SD)

3.72 (2.62)

3.69 (2.90)

3.77 .2.24)

ns

N (%)

14 (11.8%)

10 (14.9%)

4 (7.7%)

ns

N (%)

2 (1.7%)

0 (0%)

2 (3.8%)

ns

Stress

Abuse in Childhood Physical Maltreatment
Sexual Abuse

N

ns
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Intimate Partner

Increase in Conflicts (past 8 weeks)

N (%)

18 (15.1%)

9 (13.4%)

9 (17.3%)

ns

Conflict and

Vociferous Conflicts (past 8 weeks)

N (%)

13 (10.9%)

8 (11.9%)

5 (9.6%)

ns

Violence

Physical Violent Conflict (past 8 weeks)

N (%)

1 (0.8%)

0 (0%)

1 (1.9%)

ns

Ever violent intimate partner relationship N (%)

6 (5.0%)

2 (3.0%)

4 (7.7%)

ns

Nicotine, Alcohol

Smoking (pregnant)

N (%)

3.72 (2.62)

8 (11.9%)

11 (21.2%)

ns

and Drugs

Alcohol (pregnant)

N (%)

14 (11.8%)

1 (1.5%)

1 (1.9%)

ns

Smoking (father)

N (%)

2 (1.7%)

18 (26.9%)

16 (30.8%)

ns

Alcohol (father)

N (%)

18 (15.1%)

7 (10.4%)

1 (1.9%)

ns

Drug consumption (father)

N (%)

13 (10.9%)

3 (4.5%)

2 (3.8%)

ns

Psychiatric History Ever psychiatric Diagnosis

N (%)

29 (24.4%)

18 (26.9%)

11 (21.2%)

ns

Ever Psychotropic medicine

N (%)

21 (17.6%)

13 (19.4%)

8 (15.4%)

ns

Ever inpatient psychiatric treatment

N (%)

0 (0%)

0 (0%)

0 (0%)

ns

Ever sought psychological help

N (%)

19 (16%)

11 (16.4%)

8 (15.4%)

ns

KINDEX Sum Score

M (SD)

4.19 (2.75)

4.24 (2.82)

4.13 (2.67)

ns

KINDEX

Note: Participation in the Validation Interview (Val Yes), Participation only in the KINDEX interview (Val No), Number of participants (N), Means (M), Standard Deviation
(SD), Not Significant (ns), Significance (P)
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Table 3. Means, (±SD) of the Sample In The Variables Assessed In The Validation Interview
Scale

N

M

SD

Min

Max

Depression

67

6.20

4.38

0

20.0

Anxiety

67

4.86

3.49

0

14.0

CFV

67

4.34

3.32

0

18.0

PTSD-Symptoms

67

.34

.82

0

3.0

PTSD-Events

67

1.08

1.23

0

5.0

Somatization

67

6.76

4.34

0

21.0

PSS-14

67

25.88

4.71

14

35.0

ESI

67

29.14

7.13

20

58.0

Global Stress

67

29.14

7.13

20

58.0

Global Psychopathology

67

-.036

2.96

-4.47

10.77

Global Trauma load

67

.001

1.47

-1.74

3.75

Note: N (number of participants), M (mean), SD (standard deviation), Min ( score minimum), Max (score
maximum), CFV (checklist of family violence), PSS-14 (perceived stress scale-14 items), ESI (everyday stress
index).

Table 4. Correlates between the KINDEX and the global stress, global psychopathology, and
the global trauma load in the validation interview.
KINDEX
Stress

KINDEX Sum Score
Validation
Global Stress Score

Psychopathology

Trauma Load

N=119

N=67

N=67

N=67

1

.45**

.44**

.38**

1

.62**

.27*

1

.45**

Validation
Global Psychopathology
Score
Validation
Global Traumatic Stress
Score
Note: **Correlation significant in the level of !.001

1
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Figure 1: Relation between the KINDEX sum score on the X-axis and the global stress value (left Yaxis) and the global psychopathology value (right Y-axis) during pregnancy. The squares indicate the
relationship between stress and the KINDEX, the circles the relationships between KINDEX and
psychopathology.

3.4.2 KINDEX Items’ association with the corresponding validation scales
We expected that participants who report the existence of specific, serious risk factors
would also present higher scores in the related scales assessing the same variables in the
validation interview. To examine the items’ association with the interview scales we
performed group comparisons between the women who had reported previous or current
psychopathology, the group that reported violent childhood experiences. After exploring the
normality assumption, the data for the validation scales was not normally distributed;
therefore we conducted non-parametric Mann-Whitney tests (see table 5-6).
In relation to the items referring to mental health history, as illustrated in Table 5,
results indicate that there are statistically significant differences between women who have a
previous mental health history (n=18) and women that had not (n=49) in the somatization
scale (U=317.0; p=.02) and the traumatic stress symptoms (U=232.5; p!.001), but no
statistically significant differences were observed in the anxiety (U=376.0; p=.14) and
depression scales (U=380.0; p=.16).
Regarding the item related to physical violence in childhood, as illustrated in Table 6,
results indicate that there are statistically significant differences between women who
reported having experiences of physical violence in childhood (n=10) and those that did not
(n=57) in relation to the subscales of the CFV and the MSI-R scale of family history of
distress. Significant differences are noted in the physical violence (U=92.0; p!.001), the
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witnessed violence (U=84.5; p!.001), the verbal emotional violence (U=107.5; p!.001) and
the family history of distress (U=61.0; p!.001) scales. No significant differences were found
between the two groups in relation to the neglect (U=265.5; p=.33) and the sexual abuse scale
(U=280.0; p=.67).

Table 5. Within Group Comparisons between groups with and without past psychiatric history
in the Mental Health scales in the validation interview.
KINDEX: PSYCHIATRIC HISTORY
YES
n=18

NO
n=49

Validation Instrument

Mdn

Min

Max

Mdn

Min

Max

U

p

Somatization-SCL-90

11

3

37

7

0

12

317.0

.025

Traumatic Stress Symptoms

2

0

18

0

0

12

232.5

!.001

Anxiety

4

0

19

2

0

18

376.0

.14

Depression

7

0

19

4

0

24

380.0

.16

Note: Median (Mdn), Minimum of the scale (Min), Maximum of the scale (Max), Mann Whitney –U- test
value (U), Significance (p).

Table 6. Within Group Comparisons between the group reporting childhood violence and the
group reporting none, in relation to the corresponding scales in the validation interview.
KINDEX: PHYSICAL VIOLENCE IN CHILDHOOD
YES
n=10

NO
n=57

Val. Instrument

Mdn

Min

Max

Mdn

Min

Max

U

p

Physical Violence

4.0

0

7

0

0

9

92.0;

<.001

Witnessed Violence

1.5

0

3

0

0

2

84.5;

<.001

Verbal Emotional
Violence

3.0

0

4

1

0

3

Family History of
Distress

7.0

3

9

2

0-

9

61.0;

<.001

0

0

2

0

0-

1

265.5;

.33

Neglect

107.5;

!.001

Note: Median (Mdn), Minimum of the scale (Min), Maximum of the scale (Max), Mann Whitney –U- test
value (U), Significance (p).
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3.5. Discussion
3.5.1 Concurrent Validity: Relationship between the KINDEX sum score and the global
scores of stress, psychopathology and trauma-load.
One of the aims of this study was to examine the concurrent validity of the KINDEXSpanish Version, a brief and easy to apply instrument to identify prenatal psychosocial risk
factors within the restricted everyday gynecological practice. The randomization of the
sample is demonstrated through comparison of the scores of the group only assessed with the
KINDEX and the group that participated in both assessments (KINDEX and Validation
Interview) (table 2). We considered the established questionnaires used in the validation as
the “gold standard” measurement (Kane, 2013), therefore we created global scores for three
main risks areas (stress, trauma-load and psychopathology). Correlations between the
KINDEX sun score and the global stress, global psychological problems, and global traumatic
stress assessed in the validation interview were moderately high and positive (Table 3).
These results indicate that the KINDEX has a good concurrent validity demonstrated by
the moderate-strong correlations with the “gold standard” measurements. To date, available
screening instruments for psychosocial risks in the prenatal period have not been used in the
Spanish population in public health settings and by medical staff. Therefore no other
instrument assessing the same risks could be used as the “gold standard” measurement. The
instruments used for the validation to assess the risks areas are shown, in our results, to be
appropriate. The KINDEX can be used by medical staff to assess risks related to the three
main risk areasm (stress, traumaload and psychopathology) in public health settings.
3.5.2 KINDEX- Item association with the corresponding validation scales
In order to examine the hypothesis we compared the group of participants reporting
current or/and past mental health problems in the KINDEX with the scores of somatization,
anxiety, depression and traumatic stress symptoms scales in the validation interview.
Similarly to Lancaster’s (2010) systematic review on risk factors for depressive symptoms
during pregnancy, our results indicate that participants who had more mental health problems
(KINDEX assessment) report higher levels of somatization, traumatic stress symptoms but
not higher levels of anxiety or depression (see Table 5). Even though in both anxiety and
depression the medians are higher for the group that had mental health history no significant
differences are found between the two groups. This result could indicate that the mental
health history is related to more somatization symptoms and traumatic stress symptoms
during pregnancy, but not with anxiety or depression symptoms. Nevertheless, further studies
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in different samples could elucidate further the relation of the mental health history of the
pregnant with her current psychological wellbeing.
As expected, participants’ reports of CAE in the KINDEX coincide with higher scores
in the CFV subscales of physical violence, witnessed violence and verbal emotional violence
and the subscale of family history of distress in the MSI-R. No significant differences were in
the subscale of neglect as for both groups. This result indicates that the KINDEX-item
assessing childhood experiences of violence indeed is related to physical violence, witnessed
violence and verbal-emotional violence experienced by the participants during childhood, but
women reporting these experiences were not more neglected by their parents than women
who did not suffer CAE. Results imply that the CAE item in the KINDEX is appropriate and
encompasses all the above types of CAE. Women who have experienced one type of CAE
might have suffered different types of CAE. Implications of such experiences during
childhood may transcend into adulthood and affect both physical and psychological wellbeing as shown in different studies (Chapman et al., 2004) (Anda et al., 2005) (Dube, Anda,
Felitti, Edwards, & Williamson, 2002). Therefore it is very important that this KINDEX-item
indeed identifies women that have suffered CAE.
3.5.3 Feasibility of the KINDEX in hospital settings
To our knowledge there are no previous studies in Spain implementing prenatal
assessment of psychosocial risk factors in hospital settings and with the medical staff being
the interviewer. Such health policies have been carried out in countries such as the U.S.A.
(Smith et al., 2011), Canada (Carroll et al., 2005) and Australia (Willinck & Schubert, 2000).
In our study untrained medical staff used the KINDEX to conduct interviews in their daily
clinical practice, and in a time-frame of only 20 minutes. The medical staff reported
experiencing no problems throughout the study. Nevertheless, we are not able to assess with
confidence the manner in which sensitive items like the ones related to CAE and IPV were
addressed. Future studies should apply observational methods to ensure that these items are
not addressed in a shameful manner to the pregnant, in order to avoid biased answers of the
respondents. In general, the involvement of their patients in the interview was satisfactory,
since no drop-outs were registered. Our results confirm that the medical staff that carried out
the interviews using the KINDEX gathered valid information about psychosocial risk factors
in their daily practice. Participants reported in the validation interviews that even though the
KINDEX interview was unusual they felt more cared for by the medical staff and stated that
this kind of enquiries makes the medical treatment more humanized and patient-centered.
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3.5.4 Strength, Limitations and Future Research
This is the first study using an instrument developed on evidenced-based literature to
identify psychosocial high-risk childbearing women and designed to be used by medical staff
in their daily routine with this population. Public health hospital context appears to be an
appropriate setting for such assessments, and this can be incorporated in the regular
appointments throughout gestation, in the inpatient care of high-risk pregnancies and in the
Emergency room. Public health policies have now a valid tool that can be promoted and
adjusted in the clinical practice. Future studies should investigate the efficiency of the
KINDEX as a tool in the service of medical staff not only to identify high-risk population but
also to refer them to the appropriate psychosocial support centers and professionals. Criterionrelated concurrent validity is proven for the KINDEX in this study, nevertheless longitudinal
study designs including follow-ups are necessary to assess the predictive validity of the
KINDEX. Eventually, assessment of prevention and/or treatment interventions’ efficiency
would demonstrate the indispensable need of prenatal assessment for psychosocial risks.

!

4. Assessing prenatal psychosocial risk factors: Feasibility and Psychometric
Properties of the KINDEX-Greek Version, a multi-risk screening instrument
designed for use by medical staff in obstetrical care.
!
4.1. Abstract
Introduction There is plenty of evidence that prenatal stress as well as other psychosocial risk
factors provoke adverse effects on the mother and the fetus. Influence of these adversities can
compromise parenting and the mother-child relationship and manifest in different
developmental stages of the child. The KINDEX, a brief standardized interview assessing
eleven different psychosocial risks factors, was developed for medical staff to identify highrisk child-bearing women and, based on the results, to refer them to the adequate
psychological or social support providers.
Methods

In this study we present the first adaptation of the KINDEX, an instrument

originally developed in Germany, in a Greek public health setting in collaboration with
medical staff. Two Obstetricians and seven midwives using the KINDEX in public health
centers in Crete Island interviewed ninety-three pregnant women. Gynecologists and
midwives identified twelve women (13%) as “high-risk” during the study, and referred them
to the psychosocial support services within the health centers.
Results Our results show that the medical staff, through the KINDEX interview, accurately
identified women who presented more adverse factors. The internal consistency of the
KINDEX revealed a Cronbach´s alpha coefficient of .64, which is acceptable considering that
it refers to a multi-risk brief instrument. Perceived current stress was higher for women who
were experiencing some psychosocial adversities or pregnancy complications. Both the
medical staff and the study participants positively perceived this assessment. External validity
and feasibility of the KINDEX to further public health settings is discussed.
Conclusions Implementation of such assessment should be integrated in primary health
policies and implemented in the daily obstetrical care; this can be the most effective
prevention strategy for future adversities in child development.
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4.2. Introduction
Research advances in the area of prenatal psychology have shown that many factors
other than medical have impact on the general well-being of the pregnant woman and the
fetus. Psychological and social risk factors during the prenatal period increase the risk of
adverse obstetrical, neonatal and postnatal outcomes while their persistence into the postnatal
period compromises mother-child interaction and child’s development (Field, Diego, &
Hernandez-Reif, 2006; Teicher et al., 2003).
Acute stress in early stages of life and maltreatment incite neurobiological changes in
early stages of human development, these have a direct influence on the hypothalamicpituitary-adrenal (HPA axis)(Teicher, Andersen, Polcari, Anderson, & Navalta, 2002); such
alterations may have enduring effects on a person’s life (Teicher et al., 2002).
A series of different psychological and social factors are identified for compromising
general well-being of childbearing women, and at the same time place the growing fetus, the
immediate receiver of all intra- and extra-uterine environmental changes, at risk (Nathanielsz,
2003). Studies over the past decades have shown important associations between the different
psychosocial antenatal risk factors and adverse obstetric outcomes, perinatal outcomes, and
child neuropsychological development (Schauer & Ruf-Leuschner, 2013; Kim & Jung, 2012;
Field et al., 2003). For example maternal anxiety, life stress, history of depression, lack of
social support, unintended pregnancy, Medical insurance, intimate partner violence, lower
income, lower education, smoking, single status, and poor relationship quality were associated
with a greater likelihood of antepartum depressive symptoms (Lancaster et al., 2010).
Prenatal depression and anxiety on the other hand are associated with maternal-fetal
attachment (MFA) which predicts future mother-child attachment (Condon & Corkindale,
1997) and is associated with unhealthy behaviors such as smoking, alcohol consumption
or/and drug abuse (Lindgren, 2001).
The consequences of substance abuse during pregnancy on the developing fetus and
their enduring effects post-birth are well-known (Leonardi-Bee, Smyth, Britton, & Coleman,
2008; Mitchell & Milerad, 2006; Keegan, Parva, Finnegan, Gerson, & Belden, 2010).
Apart from medical risks aggravated by substance abuse, an interplay of risk factors as
traumatic life events, daily hassles, mood disorders, and negative life events during pregnancy
can incite prenatal stress that is also associated to adverse neonatal, infant/childhood and adult
outcomes (Talge et al., 2007). Adverse consequences triggered by a deteriorated prenatal
environment even surpass transgenerationally (Radtke et al., 2011; Nathanielsz et al., 2007).
Reviewing the literature on prenatal psychosocial risk factors and their detrimental
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effects it becomes obvious that early identification of these factors during the sensitive
prenatal period is key to prevent adverse outcomes for mother and child. In Australia, prenatal
screening measures was integrated in the midwifery practice and was generally accepted well
by both midwives and pregnant women and it resulted in more referrals to the social workers
of high risk women (Willinck & Schubert, 2000). In Canada, health care providers in the
prenatal and intrapartum care who carried out antenatal screening using the Antenatal
Psychosocial Health Assessment (ALPHA Form), were able to detect twice more in-riskwomen than the normal antenatal assessment, especially for risks related to family violence
(Carroll et al., 2005).
Considering the positive results of prenatal assessment of psychosocial risks in other
countries and the importance of such to prevent adverse effects on mother-child relationship
and child development, the KINDEX interview was developed by Schauer and Ruf-Leuschner
after a critical review of evidence-based literature (Schauer & Ruf-Leuschner, 2013). The
KINDEX is a brief instrument developed originally in German; it was designed to be used by
medical staff such as gynecologists, obstetricians, midwives and counselors who are
practicing prenatal-perinatal health care. Using the KINDEX, these professionals are able,
through a 20-minute structured interview, to assess valid information related to psychosocial
risks and precarious health-behaviors in pregnant woman. Eleven risk factors, as detected in
the current scientific literature, are assessed. These factors include young age of the mother
(!21 years old), immigrant background of the parents, financial difficulties, negative prenatal
attachment, childhood maltreatment and sexual abuse, intimate partner violence (IPV), mental
health history, substances consumption, lack of social support and medical risks.

The

KINDEX is brief and easy to apply even in busy and time restricted clinical settings. It
requires no previous specific training for its use, and it enables the interviewer (i.e.
obstetrician, midwife) to refer pregnant women to the adequate health professionals (i.e.
psychologists, psychiatrists, social workers) (Ruf-Leuschner M. & Schauer, M., submitted). In
this study the KINDEX Greek-Version was used for the first time by medical staff practicing
prenatal care in three different health centers in the island of Crete.
In order to examine weather the sample of this study is representative of the general
population we present the prevalence of the risk factors assessed by the KINDEX, in the
Greek population in the following paragraphs. When data referred specifically to pregnant
women are available these are presented as well. Data are reported only for those risk factors
that scientific or official state reports could be retrieved.
A longitudinal observational study reported the prevalence of adolescent pregnancies
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(women’s age 14-19) between 1985-2003 in the two University Departments of Obstetrics
and Gynecology of the Athens Medical School represented 7.48% while among these only
34% resulted in birth, 56% in abortion, and 8% in miscarriage. The teenage birth rate has
declined from 9.0% in 1985 to 5.2% in 2003 (Deligeoroglou, Christopoulos, & Creatsas,
2004).
Immigrant population in Greece is the highest among Southern European countries in
proportion to its population; the majority enter the country expecting to use it as a “transit
land” to other countries (Papadopoulou, 2004). This misperception increases the number of
immigrants that do not succeed in leaving the country and remain as illegal immigrants.
Including undocumented immigrants, it is estimated that 1.2 million, almost 10% of the total,
is immigrant population, while the origins of immigrants are mainly the Balkans, Eastern
Europe and some Asian-African countries (Antonopoulos, 2006).
Consumption of alcohol for females older than 15 years old was 10.82 liters per capita
for the year 2011 (WHO | Greece: country profiles, 2011). Greek women are in the first place
among 40 countries for daily tobacco smoking reaching 34%, (OECD, 2011). A study carried
out in Crete with 1291 pregnant women either smoking or exposed to secondhand smoke
(SHS), revealed that 36% of the respondents were at some point of their pregnancy active
smokers, while 17% were currently active smokers at week 12 of gestation. In the same study,
it was found that of 832 nonsmokers, almost all (94%, n = 780) were exposed to SHS, with
the majority exposed at home (72%) or in a public place (64%) (Vardavas et al., 2010). Latest
data related to illicit drug use in Greece from 2004 show a 8.6% prevalence among the
population of lifetime use, while another study in 2006 in the cities of Athens, Heraklion and
Thessaloniki showed that 14% of the females had, at some point, tried an illicit drug
(EMCDDA, 2005). No data specifically for pregnant women are available.
Greek women are not excluded from intimate partner violence (IPV). Data from the
latest epidemiological study in 2002 by the Research Center for Gender Equality (KETHI)
reveal 3.6% experiencing physical violence in their current relationship, 3.5% admitting
sexual violence in their relationship, while a much larger percentage (56%) reports verbal and
emotional aggression (Artinopoulou & Farsedakis, 2003). Low rates can be explained by the
fact that domestic violence against women is silently bared by women who will report their
IPV to the police for the first time after experiencing an average of 35 incidents of violence
(World Organisation Against Torture, 2002). No available data concerning IPV in pregnant
women are available.
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Lack of a clear definition of child maltreatment has led to an absence of official
statistical data related to the incidence of child maltreatment and neglect among the general
population in Greece. Hence, this has limited the official report to solely the incidence of
children’s mortality due to “causes” other than accidents, poisoning, fire, or child murder
reported at 24 deaths in the 1995 (Statistical Yearbook of Greece)(Agathonos-Georgopoulou,
1997). Earlier reports showed 11% of suspected contribution of parents to children’s hospital
visits, while 5% was certain (as found in Agathonos-Georgopoulou, 1997).
Sexual abuse in children is maybe the least investigated field in Greece, evidenced by
the fact that the latest published study was in 1992; a retrospective study on a sample of 740,
18-20 year old university students revealed that 1 in 6 women and 1 in 16 men had been
sexually abused during childhood (ranging from exhibitionism, to incest) (as seen in
Agathonos-Georgopoulou, 1997). According to Finkelhor (1994), this incidence is much
lower than other developed countries probably due to reluctant candid disclosure influenced
by the social context.
As far as financial means are concerned, poverty rates in Greece were higher than the
average EU rates even before the economy entered a severe crisis in 2009. Latest Eurostat
reports on unemployment bring Greece first in the Eurozone with rates reaching 27.2% and
59.1% among young people (<25 years) (Eurostat, 2013). The deep economic recession that
befell Greece in 2009 triggered the interest of the scientific community on the impact of the
financial crisis on mental health yielding to studies showing a link between major depression
(Economou, Madianos, Peppou, Patelakis, & Stefanis, 2013) and suicidality escalation
(Economou, Madianos, Peppou, Theleritis, et al., 2013) to the economic hardship.
Concerning mental health, a recent nation-wide study (n=4894) on the prevalence of
common mental disorders in Greeks revealed a 17% of clinically significant psychiatric
disorder; for mild psychopathology (as denoted by the CIS-R: score !12 & "17) a 7.6% for
women was reported. In the same study, a major depressive episode was reported by 3.68%
while any kind of anxiety disorder was reported by 8.45% of the study’s sample (Skapinakis
et al., 2013). Data specifically related to prenatal/perinatal and postnatal mental health state
are scarce, but a study carried out in Athens showed that 19.8% of the participants suffered
postpartum depression during the first 6 months after delivery, while this was found to be
related to stressful events during pregnancy, among other factors (Gonidakis, Rabavilas,
Varsou, Kreatsas, & Christodoulou, 2008).
Considering the current situation in Greece and the financial pressures that may impact
women’s health and increase risk factors in pregnant women together with the lack of any

Greek Study: KINDEX Psychometric Properties and Feasibiliy 73

other prenatal assessment of psychosocial risks, we were driven to adapt the KINDEX in the
Greek language and proceed to implement it in primary attention settings. The expression of
interest by the Maternity department of the General Hospital “Agios Georgios” of Chania,
Crete, leaded to a collaboration with the medical staff providing prenatal care in the hospital,
in the Maternal Preparation center, and a health center of a rural area in Chania. In this report
we describe the translation procedure and present the psychometric properties as well as
comparison between prevalence rates in this study and the ones found in the literature for the
Greek population.
The aim of our study was three folded. First we wanted to explore whether the use of
the KINDEX is feasible in the daily practice of medical staff providing prenatal care in
Greece and if the prevalence rates retrieved from the KINDEX are comparable to prevalence
rates known from the literature.
Second we wanted to evaluate if the KINDEX is a useful tool in the hands of nontrained medical staff, in order to identify and refer high-risk women to adequate mental health
and social services.
Third we wanted to explore if women presenting different risk factors report more
perceived stress as assessed by the PSS-4 (Cohen et al., 1983a).
In this study we addressed the concept of external validity, a frequently neglected
aspect in validation studies for psychology researchers (Lucas, 2003). We adopted the
definition of McTavish & Loether (2002, p.133) for external validity referring to “the extent
to which results of a study can be legitimately generalized to some specific broader
population”.
4.3. Methods
4.3.1 Translation Procedure
The translation procedure was based on the World Health Organization guidelines
for translation process and adaptation of instruments (WHO | Process of translation and
adaptation of instruments). This was achieved through the following steps: 1) forward
translation by two bilingual health professionals familiar with both the German and Greek
cultures. 2) An experts’ panel formed by bilingual health experts and translation/adaptation
experts agreed on the adequacy of the translated version. 3) Back translation by two
independent bilingual translators with emphasis on the conceptual and cultural equivalence.
Discrepancies found were delimited and agreement by the expert’s panel was achieved after
small changes. 4) We discussed with the medical staff collaborating in the study and when
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agreement on the adequacy of the items was agreed the translation procedure was
completed.
4.3.2 The instrument: KINDEX
The KINDEX was developed at the University of Konstanz, Germany in 2009
(Schauer & Ruf-Leuschner, 2013; Ruf-Leuschner & Schauer, 2013) based on the current
literature on risk factors for healthy child development. Twenty-nine items that assess 11
different risk factors compose the KINDEX.
The first risk factor found in the KINDEX is mother’s age, which uses an ordinal
scale. Using the age range a binary item was created. Mother’s age of 21 of younger is
considered to be a risk factor.
Migration is another risk factor that was measured through two binary items
(mothers and fathers history of migration).
The factor of the “single parent” for the mother is also recoded dichotomously.
The two items, financial difficulties and housing situation compose the financial
problems stress factor. The financial difficulties item is binary and the housing situation is
recoded by the number of rooms per person. Consequently a housing situation index of 0.5
or less is regarded to be a risk factor.
Prenatal attachment is assessed through five items. A binary item regarding the
planning of the pregnancy measures prenatal attachment. An unplanned pregnancy is
assumed to be a negative factor. In addition, the mother and father’s joy and worries about
the future with their baby is recorded on a 0 to 10 scale. The items of joy and worries are
recoded into a binary scale, the upper (worries) and lower (joy) quartiles are considered to
be negative prenatal attachment. Therefore “joy” in the range of 0-3 as well as “worries” in
the range of 7-10 are considered to be factors of negative prenatal attachment.
Physical symptoms, complications during pregnancy and medical risk factors are
assessed through three binary questions.
Perceived current stress as experienced by the pregnant woman is measured through
an ordinal scale, the PSS-4 (Perceived Stress Scale) (Cohen et al., 1983a). The PSS-4 is a
standardized instrument that collects, through a four-items Lickert-scale, (0-4) the current
perceived stress level. A sum score is calculated for the scale, where the maximum total
value is 16. We transformed the scale to a dichotomized variable. Thus, the upper quartile is
assumed to be a load factor of high-perceived stress (total score ! 12).
Traumatic experiences during childhood are levied through two binary questions
concerning physical or sexual abuse during childhood and adolescence.
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Violent and stressful experiences within intimate partner relationship are assessed
through four binary questions (i.e. increase in fighting, vociferous fights in the last 8 weeks,
fights with physical violence past 8 weeks, previous relationship with IPV).
Substance abuse (smoking, alcohol, drugs) is also recorded for the pregnant woman
and the father through three binary questions each. When a question is positively answered,
there is the option to specify the kind and quantity of substance but this information is not
included in the analysis.
Mental health is assessed through four binary questions (lifetime history of
psychiatric diagnosis, inpatient therapy, psychotropic drugs treatment, asked for
psychological help). The option to specify is also given here, but again it is not included in
the analysis. The questionnaire concludes with an open question concerning mother’s wishes
for support during pregnancy and for the future with the baby.
4.3.3 Time period and place of the interviews
All interviews were carried out in the region of Chania, Crete, in the Gynecological
department of the Saint Georges General Hospital of Chania, the medical-social center of
Chania (IAK Chaniwn) and the Health center of Vamos village, a primary attention center
for the population of eleven villages of the overall Chania region. All interviews were
carried out between November 2011 and March 2012. Chania is one of the fifty-one regional
units in Greece and one of the four in Crete, it covers a 2,376 km2 and has 156,585
inhabitants (Hellenic Statistical Authority, 2011).

Table 1. Overview of the risk factors, scales, number of items and the risk definition.
Items included in
the KINDEX Sum
Score
1

Risk Area

Number of
Items

Scale

Definition as a risk

1

Age

1

Ordinal

! 21

2

Migration

2

Binary

Immigration mother or father

2

3

Single Parent

1

Binary

Single parent

1*

4

Financial problems

Binary

Worry about financial problems

Binary

Housing index ! 0.5 (rooms / person)

2
5

Physical Symptoms,
complications, medical risks
Prenatal Attachment

6

7

Current Stress

8

Traumatic Experiences during
childhood
Intimate partner Violence

9
10

Substance Abuse

11

Mental Illness

Physical Symptoms, complications, medical
risks
Unplanned Pregnancy
Concerns 7-10 (Mother and Father)
Joy 0-3 (Mother and Father)

2

3

Binary

5

Binary
Ordinal

4

Ordinal

Stress " 12

1

2

Binary

Physical Abuse and Sexual Abuse

2

4

Binary

Fighting increase; loud fights in the past 8
weeks; fisticuffs in the last 8 weeks; violence in
a previous relationship.

4*

6

Binary

Nicotine, Alcohol, Drugs/mother and father.

5*

4

Binary

Ever-psychiatric diagnosis, inpatient treatment,
psychotropic drugs, asked for help
(psychotherapy or counseling center).

4*

Note: * the item is excluded from the calculation of Cronbach’s alpha as this risk factor was not present in the entire sample

3
5
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4.3.4 Interviewers and Procedure
Seventy women (75.3%) were interviewed by five midwives and twenty-three (24.7%)
by two gynecologists. Sixty interviews (64.5%) were carried out in the outpatient clinics of
the two health centers in Chania and Vamos, during the regular gestation appointments,
nineteen (20.4%) in the inpatient unit of the general hospital of Chania where high-riskpregnancy women remain hospitalize for some time. Fourteen (15.1%) women were
interviewed exclusively by midwives in the Medical-Social center of Chania while attending
maternal preparation (MP) classes. No significant difference was found in the KINDEX sum
score between women who had been interviewed during their regular doctor’s appointment
and those who were hospitalized or while attending MP classes [F(3,82)=.22; p=.88]. No
significant difference in the KINDEX sum score was found between women that were
interviewed by gynecologists and those interviewed by midwives (U=772.5; p=.77).
Interviewers were instructed to either ask all pregnant women coming for their appointment or
MP class or hospitalized, or to follow a fixed, randomized procedure! when, due to time
constraints, it was not possible to ask all of them to participate. In most of the cases the
medical staff asked all the pregnant women who completed the requirements to participate in
the study. Inclusion in the study required from the participants to have good comprehension
skills in Greek language and have a gestational age between 10-33 weeks. Interviewers had to
use the KINDEX to interview the participants and not to administrate it as a self-report
questionnaire to the pregnant women. The participant had to read the information sheet and
give her written consent to be able to proceed with the interview. All medical staff
collaborating in the project attended a short informational session, organized by the
psychology Phd-student coordinating the study, regarding the eleven risk factors assessed by
the KINDEX. An instructional information sheet along with a colorful “KINDEX” template
indicating the items referring to each risk factor was administrated and the medical staff was
encouraged to use it in order to decide upon referring or not the pregnant women to the
available mental health services in the hospital. Decision-making on referring should not be
based on a sum score but on the presence of two or more risk factors. While interviewed, the
participant was in a private room where no other family members were allowed. During the
screening procedure a psychology PhD-student of the Clinical Psychology department of the
University of Konstanz was reachable and had weekly meetings with the medical staff to
discuss the screening progress and collect all the completed KINDEX questionnaires.
""""""""""""""""""""""""""""""""""""""""""""""""""""""""
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Ethical clearance for the study was provided by the Ethics Committee of the General
Hospital “Agios Georgios” of Crania.
4.3.5 The pregnant women
The medical staff using the KINDEX interviewed ninety-three women in the different
units of the health centers and the Medical-Social center. There are no data available
regarding the number of women who refused to participate in the study. All women who
agreed to participate and gave their informed consent, completed the interview; no dropouts
were registered.
All the related descriptive data of the sample is presented in table 2. In each categoryrisk factor we present the number of participants presenting the risk and the number that does
not. The means, range and standard deviations of all the ordinal scales are also presented.
4.3.6 Statistical Analysis
Statistical analysis was performed using SPSS 21st version. To explore the frequency
in which different risk factors are presented in our sample we carried out descriptive statistics.
To examine the normal distribution assumption in the variables of perceived current stress
(PSS-4) and the KINDEX sum score we performed the Kolmogorov-Smirnov normality test
to examine the distribution of the sample in the PSS-4 questionnaire. The PSS4 [D(93)=.11;
p=.005] and the KINDEX sum score [D(93)=.17; p!001], both express non-normal
distribution. Therefore, to examine group differences between women presenting risks and the
group not presenting any risk in relation to the perceived current stress (PSS4), we applied
non-parametric Mann-Whitney test. We performed Spearman’s rho correlations between the
items in the KINDEX using linear scales (i.e. joy and concerns of both parents) and the PSS4
sum score. To test the accuracy of medical staff when referring women and compare the
referred and non-referred women in relation to the KINDEX sumscore we also applied non
Parametric Mann-Whitney test. To examine the internal consistency of the KINDEX a
reliability analysis was conducted and coefficient of Cronbach’s was calculated.
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Table 2. Sample Description and Means(±SD) of the ordinal scales in the KINDEX
Risk Factor
Categories

YES
N

Gestational Age
Age

NO
%

N

M

Range

SD

18

10-33

5.95

30.7

20-44

5.34

.94

.33-2.5

.38

4.50

0-14

3.15

%

6

6.5

87

93.5

14
15

15.9
16.1

79
78

84.9
94.1

0

0

93

100

Housing Index (room/person)
Fears of financial problems
Medical Factors
Current pregnancy complications
Physical pains/complaints
Medical risks

10
53

10.8
57.0

83
40

89.2
43.0

15
39
7

16.1
41.9
7.5

78
54
86

83.9
58.1
92.5

Perceived Current Stress

2

2.2

91

97.8

Unplanned Pregnancy
Happy for the baby

35

37.6

58

62.4

Mother
Father
Worries future with the baby
Mother
Father

2
2

2.2
2.2

91
91

97.8
97.8

9.03
9.29

3-10
0-10

1.67
1.64

44
34

47.3
36.6

49
59

52.7
63.4

5.59
5.28

0-10
0-10

3.23
3.39

15
5

16.1
5.4

78
88

83.9
94.6

12
10
0
2

12.9
10.8
0
2.2

81
83
93
91

87.1
89.2
100
97.8

8
14
6

8.6
15.1
6.5

85
79
87

91.4
84.9
93.5

15
42
0

16.1
45.2
0

77
51
93

82.8
54.8
100

9
3
27
0

9.7
3.2
29
0

84
90
66
93

90.3
96.8
71.0
100

Immigration
Mother
Father
Social Support
Living not with partner
Financial Problems

Prenatal Attachment

Childhood adverse experiences
Physical Maltreatment
Sexual abuse
Intimate Partner Violence
Increase conflict during pregnancy
Increase loud conflict last eight weeks
Physical conflicts last eight weeks
Violent conflict previous relationships
Substance Consumption
Mother
Alcohol
Tobacco
Drugs/Medicine
Father
Alcohol
Tobacco
Drugs
Psychiatric History
Ever mental disorder diagnoses
Ever psychotropic medicine intake
Ever sought psychological help
Ever inpatient psychiatric treatment

Note: Number of participants (N), Mean (M), Standard Deviation (SD)
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4.4. Results
4.4.1 Prevalence of risk factors and comparison of pregnant women with and without risk
factors with regard to current perceived stress
One step to assess the quality of the KINDEX was to compare the group of women
who reported having certain risk factors with the group of women that had not in relation to
the levels of the PSS-4 standardized questionnaire (perceived current stress). This assumption
is based on the idea that risk factors may increase mother’s stress. As shown the results
presented in table 3, stress was higher for some women reporting some factors (i.e. joy and
concerns for the baby for the mother) while in the case of other factors the two groups did not
differ (i.e. financial fears, unplanned pregnancy).
Age of the pregnant
Six women were 21 (6.5%) years old or younger. Four of them were twenty years old
and two were twenty-one.
No significant correlation was found between mother’s age and current stress assessed
by the PSS-4 (r=-.06; p=.83. No significant difference was found with regard to current stress
as assessed by the PSS-4 between women that were less than 21 (n=6), and women older than
21 years (n=87), (U=281.0; p=.96).
Immigration Status
Fourteen women (15.9%) and fifteen fathers (16.1%) were not born in Greece. No
significant difference was found between women who were immigrants (n=14) and native
Greek women (n=79) in the perceived current stress, (U=549.0; p=.96). In the same way no
significant difference was found between women whose partners had an immigrant
background (n=15) and those who were Greek (n=78), (U=486.5; p=.30).
Social support, financial problems, housing
All women (n=93) were living with their partners at the moment of the interview.
Fifty-three (57.0%) women reported fears of having financial problems in the future due to
the baby.
No significant difference was detected between women (n=53) who reported fears of
having financial problems in the future and those who did not (n=40) with regard to the
current perceived stress, (U =980.0; p=.53).
Ten women (10.8%) reported a living index of less than 0.5. Bivariate correlations
between the housing conditions (room/person) and current stress reported by the women was
not statistically significant (r= -.004, p=.96). No significant difference was found between the
group of women (n=10) that had a living index less than 0.5 and the women that had higher
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living index (U=319.50; p=.23).
Physical complaints, complications and medical risk factors
Physical complaints were reported by 39 women (41.9%). No significant differences
were found between women who had physical complaints (n=39) and the ones that had not
(n=54) in relation to women’s current perceived stress, (U=-872.0; p=.15).
Fifteen women (16.1%) reported having complications in their pregnancy. These did
not differ from women that had not (n=78) in relation to the current perceived stress, (U=360;
p=.018).
Seven women (7.5%) reported medical risks present during their pregnancy. No
significant difference was found between them and women that had no medical risks (n=86)
in regard to the perceived current stress, (U=292.0; p=.89).
Prenatal Attachment
Thirty-five women (37.6%) had not planned their pregnancy. No significant difference
was found between them and women who had planned their pregnancy (n=58) with regard to
the current perceived stress, (U=881.5; p=.28).
Little joy with regard to the baby was reported by two women (2.2%) and two women
(2.2%) rated the joy of the father as very low as well. Significant negative correlation was
found between mother’s joy for the baby and the current perceived stress of the mother (r=.24, p=.017). Comparisons between women who reported very little joy about the baby (n=2;
joy !3) and their counterparts reporting a lot of joy (n=91; joy "4), are not available because
of small group size.
Forty-four women (47.3%) were highly concerned about the future with the baby and
thirty-four (36.6%) rated their partners’ concerns as very high as well. Significant correlations
were found between the concern of the mother regarding the future with the baby and the
current stress perceived reported by the mother (r=.37, p!.001). Women who were more
concerned about the future with the baby (n=44; concern "7) also differ from women who
were not (n=49; concern !6) in the PSS-4, (U=663.5; p!.001).
Regarding women’s assessment of their partners’ concerns significant positive
correlation was found between the concerns of the fathers’ and mothers’ stress (r=.30;
p=.003). Significant difference was also found between the group of women who assessed
their partner’s level of concerns as very high (n=34; concern "7) and the group of women
who did not (n=59; concern ! 6), (U= 661.0; p=.006) in relation to mother’s levels of
perceived stress. Regarding women’s assessment of their partners’ joy no significant
correlation was found regarding fathers’ joy and mothers’ perceived stress (r=-.10; p=.34).
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Adverse childhood experiences
Fifteen women (16.1%) had experienced physical violence in their childhood.
Between them and women who had not such experiences (n=78), there was not a significant
difference in relation to the current perceived stress of the women, (U=480.5; p=.27). Only
five women (5.4%) reported experiences of sexual abuse in their childhood. No significant
difference was found between them and women who had not experienced such events (n=88)
in relation to the current perceived stress (U=197.0; p=.69).
Stress within the relationship and intimate partner violence
Out of ninety-three women, twelve (12.9%) reported an increase in fighting with their
partner in the past eight weeks. Vociferous fights were reported by 10 women (10.8%) while
none of the women reported experiencing physical violence by her partner in the last eight
weeks. Only two women (2.2%) reported a history of intimate physical partner violence in a
past relationship.
Significant difference between women who reported increase of fighting between
them and their partners and those who did not was found (n=81), (U=317.0 p=.05).
Significant difference was also found between women who reported vociferous fights in the
past 8 weeks (n=10) and those who did not (n=83), (U=555.0; p=019).
Comparisons between women (n=2) who had experienced physical violence in a past
relationship and those (n=91) who had not are not available because of small group size.
Tobacco, alcohol and drugs
Tobacco smoking was reported by fourteen women (15.1%), alcohol consumption by
eight (8.6%). None of the women reported use of illicit drugs.
Between women who smoke (n=14) and those who do not (n=79), there was no
significant difference regarding women’s current perceived stress, (U=538.5; p=.87). No
significant difference was found between women who were drinking alcohol (n=8) and the
remaining 85 who were not (U= 284.5; p=.44).
With regard to their partners 42 women (45.2%) reported that their partner is smoking,
fifteen women (16.1%) reported that their partner is consuming alcohol on a daily base and
none reported illicit drugs consumption of the partner.
As far as women’s partners are concerned, no significant difference was found
between women with smoking partners (n=42), and women with non-smoking partners
(n=51), regarding the current perceived stress of the mother (U=1069.0; p=.98).
No significant difference was found between women whose partners were drinking alcohol on
a daily base (n=16) and those women whose partner were not (n=77) in relation to the current
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perceived stress of the pregnant woman (U=475.0; p=.14).
Mental Health
A history of a mental health diagnosis was reported by 9 women (9.7%). Psychotropic
drug treatment in the past was revealed by three women (3.2%), while twenty-seven women
(29%) received either psychotherapy or psychological counseling in the past. None of the
participants received inpatient psychiatric treatment in the past.No significant difference was
found between women (n=9) who had been diagnosed with a mental disorder in the past and
those who had not (n=84) (U=367.5; p=.89).
No significant difference was found between women (n=3) who had been under
psychotropic-drugs treatment in the past and those (n=84) who had not (U=80.5; p=.23).
Significant difference was detected between women (n=27) who in the past had sought
professional psychological help and those who had not (n=66) in relation to women’s current
perceived stress (U=874.5; p=.88).
4.4.2 Reliability analysis
Calculating Cronbach’s alpha was achieved after recoding the ordinal scales into binary
as described above (also see table 1). Four variables were excluded from the reliability
analysis because they had zero variation: “the single parent,” (all women lived with their
partner), use of illicit drugs (none of the participants was currently consuming illicit drugs.)
the “conflict with violence involved with the partner” and “previous psychiatric
hospitalization” (none of the participants had violent conflicts with the partner in the past 8
weeks and none received psychiatric inpatient treatment in the past). The analysis therefore
consisted of 28 variables: maternal age, migration of mother and father, worries about
financial difficulties and housing index, physical violence during childhood, sexual abuse
during childhood, relationship problems and interpersonal violence (4 items) mother's
substance use (smoking/alcohol), substance use by the father (smoking, alcohol), mental
illness history (3 items), medical risk factors (3 items), prenatal bonding (5 items), the
perceived current stress (PSS4). The Cronbach’s coefficient value was ! = .62 for the 28
items in the KINDEX.

!
Table 3. Within Group Comparisons (with-without risk) in Relation to the Perceived Current Stress as measured by the PSS-4.
PSS-4
Risk Factor

Item
Less than 21

Immigration Background

Immigration (Mother)
Immigration (Father)

Social Support
Financial Difficulties

Living with the father of the baby
Financial Fears

Housing Index (room/person)
Physical complaints, complications
and medical risks

Pregnancy Complications
Physical Pains/Complaints
Medical risk factors

Prenatal Attachment

Unplanned Pregnancy

Yes
No
Yes

N

M (SD)

6
87
14

4.33 (2.50)
4.51 (3.20)
4.50 (3.56)

No

79

4.50 (3.10)

Yes

15

5.40 (3.52)

No

78

4.33 (3.07)

Yes
No

93
0

Yes

53

4.35 (3.10)

No

40

4.70 (3.24)

Yes

10

No

83

Yes
No

15

6.66 (3.97)

78

4.08 (2.81)

Yes

39

5.10 (3.37)

No

54

4.07 (2.94)

Yes

7

46.90

No

86

48.29

Yes

35

5.11 (3.81)

58

281.0

r

p
ns
ns

549.0
486.5

ns

N/A

5.30 (2.31)
4.40 (3.23)

No

U

4.13 (2.64)

980.0

ns
ns

319.5
360.0
0.18
872.0

ns

292.0

ns

881.5

ns

Joy for the baby (Future mother)
Very little Joy for the baby (future mother) (!3)

9.03 (1.67)
Yes

2

No

91

Concern for the future with the baby (future mother)
Very high concern about the future with the baby
(future mother)

Very little joy for the baby (future father) (!3)

Yes

44

5.70 (3.29)

No

49

3.42 (2.61)

2

No

93

Concern for the future with the baby (Future father)
Very high concern about the future with the baby
(future father) ("7)
Tobacco/ Alcohol & Medicine/drugs

Smoking (Mother)

Alcohol (Mother)

Smoking (Future Father)

Alcohol (Future Father)

Yes

34

5.58 (3.04)

No

59

3.89 (3.07)

Yes

14

4.42 (3.36)

No

79

4.51 (3.13)

Yes

8

5.12 (3.35)

No

85

4.47 (3.14)

No

87

4.52 (3.14)

Yes

41

4.46 (3.15)

No

51

4.52 (3.21)

Yes

16

5.25 (2.40)

77

!.001
!.001

r=.10

ns

.30**

.003

N/A
5.28 (3,39)

No

.37**
663.5

9.29 (1.64)
Yes

.017

N/A

5.59 (3.23)

Joy for the baby (future father)

-.24*

4.35 (3.27)

661.0
.006

538.50

ns
ns

284.50

ns
1069.0
ns
475.0

Drugs (Future Father)

Yes

0

No

93

Yes

15

N/A

Violence during childhood

Physical Violence

Sexual Violence

Intimate partner violence

Increase in fighting

Vociferous fighting in the last 8 weeks

Fighting with physical violence involved

Violence in a past Intimate relationship

Mental Health

Ever diagnosis of a psychiatric disorder
Psychotropic-drugs
Ever have asked psychological help
Have you ever received inpatient psychiatric treatment

5.26 (3.15)

No

78

4.35 (3.15)

Yes

5

4.80 (2.86)

No

88

4.48 (3.18)

Yes

12

6.41 (3.65)

No

81

4.22 (2.99)

Yes

10

6.80 (3.58)

No

83

4.22 (3.00)

Yes

0

No

93

Yes

2

No

91

Yes

9

4.55 (3.28)

No

84

4.50 (3.16)

Yes
No

3
90

Yes
No

27
66

Yes
No

0
93

ns
480.50
ns
197.0

ns

317.0

05

555.0

.019

N/A

N/A

367.50

ns

N/A
4.51 (3.08)
4.50 (3.20)

874.5

ns

N/A

Note: Number of participants (N). Means (M). Standard Deviation (SD). Not Significant (ns). Significance (P). Non Parametric Mann-Whitney-U test value (U).Correlations coefficient (r). Not applicable
analysis, due to small group size (n !5) (N/A).
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4.4.3 Accuracy of the decision-making on referring participants by the medical staff.
Gynecologists and midwives were instructed to refer women that, based on the KINDEX
interview, had more psychosocial risk factors. Thirteen of the study participants were referred
by the medical staff to the mental health attention unit of the hospital. We compared the two
groups (referred vs non-referred) with regard to the KINDEX. As illustrated in figure 1, nonparametric Mann-Whitney test revealed that participants who were referred had higher
average KINDEX sum scores (Mdn=9, min=5, max=13) than participants that were not
referred (M=4.0, min=0, max=9), (U=50.5; p!.001). Participants that were referred present
significantly lower scores of joy about the baby coming (Mdn=7, min=3, max=10) than their
counterparts (Mdn=10, min=5, max=10), (U=256.0; p=!.001). Similarly, women’s rates on
their partners’ joy for the baby are also lower (Mdn=9, min=0, max=10) than rates of the
women who were not referred (Mdn=10, min=5, max=10), (U=324.0; p=.005). Women who
were referred also present higher average of perceived stress (PSS4), (Mdn=8, min=0,
max=10) than their counterparts who were not referred (Mdn=6, min=0, max=10), (U=342.0;
p=.04). No significant difference was found between referred and not referred participants in
relation to their rates on the concerns of their partners (see figure 1.).
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Figure 1: Group comparisons in the joy and concerns of mother and father, the Perceived stress scale
(PSS4) and the KINDEX Sum score between women referred and not referred by the medical staff to
the mental health services based on the KINDEX interview. * The significance is at the level of !.05.
** The significance is at the level of !.001.!

!
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4.5. Discussion
This study aimed to investigate the feasibility of a brief instrument assessing eleven
psychosocial risks in pregnant women used by medical staff providing obstetrical care in
public health settings in Crete, Greece. The KINDEX was used previously in studies in
Germany and Spain demonstrating good psychometric properties and resulted to be an easy to
use instrument by untrained medical staff providing obstetrical care (Schauer, & RufLeuschner, 2013; Ruf-Leuschner & Schauer, submitted; Spyridou et al., submitted b; RufLeuschner & Schauer, 2010). It can be administrated as a structured interview in
approximately 20 minutes within any hospital, clinic or fetal medicine setting. It is therefore
responsive to the realistic constrains of everyday clinical setting in which simplicity and
brevity are highly valued.
In the presented study we examined if it is possible for medical staff to identify and
refer high-risk women based on the KINDEX interview to the mental health services. For this
purpose they were informed briefly on the specific risks assessed by the KINDEX and
through a colored template in which the risk areas were highlighted including the items of
each area, they had to decide to refer the pregnant woman or not. To date, no other similar
study was carried out in Greece.
The KINDEX Greek version demonstrated moderate to strong psychometric properties
in three different public health settings in Crete Island, Greece. In particular the instrument
showed an acceptable internal reliability with Cronbach’s coefficient =.64 for the overall
scale; a value that is relatively high considering the different risk factors that are included in
the reliability analysis.
4.5.1 Accuracy in referring high-risk participants
In this study both midwives and gynecologists used the KINDEX in three different
settings and their decisions on referring high risk women was accurate. Through the 20
minute structured interview carried out using the KINDEX, OBGYNs and midwives
identified thirteen high-risk women and referred them to the available mental health services
of the hospital. Our data analysis revealed that women who were referred had higher
KINDEX sum score than women that were not referred, indicating that medical staff, based
on the interview, was able to correctly identify high-risk women. These results indicate than
the KINDEX can be a useful screening tool in the obstetrical care to identify and refer women
in risk to the adequate psychosocial services. Medical staff with a simple and very brief
introduction to the KINDEX risk areas and function may successfully identify high-risk
women.
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4.5.2 Feasibility of the KINDEX in the public health setting
The feasibility of prenatal assessment of psychosocial factors in the prenatal period using
the KINDEX by medical staff in public health settings is demonstrated to be relatively high in
this study. All the members of the medical staff we proposed to collaborate with, accepted
and carried out all the interviews during their normal working hours without reporting any
inconveniences. Regarding the participants, there were no drop-outs and they agreed to
participate after reading and signing the informed consent. The collaborating medical staff
encountered no difficulties while using the KINDEX and reported no serious interference in
their daily clinical praxis. Nevertheless the manner in which shameful related experiences
questions are addressed to the pregnant women should be re-examined to assure no biased
answers.
4.5.3 Group Comparisons and Correlates of the perceived stress between women with and
without risks as assessed by the KINDEX.
Establishing binding comparisons between the prevalence rates of our sample and the
overall population is a challenging task, mainly due to the lack of official nation-wide reports
for many of the risks assessed in this study. For certain risk factors, such as childhood abuse
or intimate partner violence, this is hindered by the reluctant candid disclosure commonly
observed in such social environments (Finkelhor, 1994). Subsequently, we are cautious when
reporting the external validity of the results found in this study to the rest of Greece. The
study was carried out in a cultural and socio-economic context that in some ways differs from
the peninsular Greece. This is common in many parts of Greece, since islands are usually
somewhat dissimilar in their social structure than big metropolitan areas or villages in the
inland.
Future studies in other cities, mainly in the peninsular Greece, could probably reveal
fluctuations in the prevalence rates. Comparisons are made only between those factors that
prevalence rates have been found from other studies in Greece, either in the general female or
in the pregnant population.
Adolescent pregnancy in our sample (6.5%) is representative of the general population
although the last prevalence rates available are reported for the year 2003 (5.6%)
(Deligeoroglou et al., 2004). Nevertheless, none of this study’s participants was younger than
20 years old.
Immigrant population is also representative in our sample; a 16% for both mothers and
fathers, while in the general population the latest data in 2006 report a 10% of immigrants in
Greece (Antonopoulos, 2006).
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The prevalence of physical violence and sexual abuse in childhood as reported in
studies for Greece have been somewhat confusing, while the latest available data are from
1997 report that around 11% of injured children brought for hospital attention are suspected to
be a result of parents’ physical abuse while 5% is certain (Agathonos-Georgopoulou, 1997).
In our study 16% reported having experienced physical maltreatment during childhood.
A much lower percentage (5.4%) reported having experienced sexual abuse.
Insufficient prevalence data of both childhood maltreatment and sexual abuse and the fact that
family oriented societies are reluctant in revealing familial abuse and maltreatment
(Finkelhor, 1994) prevents us from concluding that the prevalence of maltreatment and sexual
abuse reported in this study is representative for the general population. We also consider the
possibility that these questions were addressed in a shameful way by the medical staff,
predisposing in this way, the answer of the participants.
History of a past experience of IPV prevalence rates, were found to be lower in our
sample (2.2%) than in the general population (3.5 %) (Artinopoulou & Farsedakis, 2003) even
though a much higher percentage (10.9%) reported having increased conflict (12.9%) and
vociferous conflict (10.8%) with their partner in the past eight weeks. Candid disclosure as
mentioned above could be a problem in cases of such intimate experiences. Nevertheless the
difference between the prevalence of IPV in the general population and our sample is not so
big.
Prevalence of tobacco smoking in the female Greek population is one of the highest
world-wide, as reported for the year 2010 with 34% smoking (OECD, 2012). Smoking
prevalence in our sample is representative; in our sample 15.1% is still smoking in an average
of gestation week 30. Smoking prevalence in pregnant women in Crete was reported 17% in
gestation week 12 (Vardavas et al., 2010). Taking into consideration, that our sample is ahead
in their gestation (M=18), it is reasonable that smoking prevalence has somewhat decreased.
Prevalence of alcohol consumption in the general population for the year 2011 was 8.2%
(OECD, 2012) while 8.6% of our participants reported consuming alcohol during their
gestation, this is a representative incidence as in the general population. Data related to
pregnant population were not found. None of the participants reported use of illicit drugs.
Prevalence of illicit drugs consumption for the female population, specifically of Crete Island
are not available neither are for pregnant women in Greece.
The latest nationwide report on psychopathology prevalence in Greece for clinically
significant psychiatric disorders was 17%, while for only mild psychopathology a 7.6% was
reported (Skapinakis et al., 2013). In our study 9.7% of the participants reported a history of a
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psychiatric diagnosis. It is also important to keep in mind that the average age of our sample
is 30.7 years old therefore its is expected that while age increases the prevalence of mental
health history would increase. In the case of diagnosis of mild disorders you could say that
our study’s sample in relation to psychopathology in the general population is representative.
Nevertheless we do not have knowledge of the specific diagnosis that these women had
received. A much larger percentage (29%) reports that they sought psychological help at some
point in their life. Similarly, in the study of Skapinakis, (2013) 23.6% of the participants that
scored equal or higher than twelve in the CIS-R visited a mental health professional in the last
twelve months (Skapinakis et al., 2013). Latest data reported by the OECD (2008) show that
Greece has 39 Defined Daily Doses (the total milligrams sold by the standard dose for one
day’s treatment), reported per 1000 inhabitants for 2004, placing it as the fifth lowest
consumption among 18 countries. In our sample only three participants reported having used
psychotropic drugs in the past, a quite low percentage that could nevertheless be
representative if we consider the OECD report (OECD, 2012).
4.5.4 Interpretation of the results within the cultural context
We have not found any previous studies in Greece screening for several psychosocial
risk factors concurrently. In our study thirteen participants were identified correctly by the
medical staff using the KINDEX as “high-risk” due to the presence of different factors. An
international study in Canada, that used the PSS-4 to assess levels of perceived stress in
pregnant women, the level found was lower (M= 2.88, SD=2.93) (Karam et al., 2012) than in
our sample (M=4.50, SD=3.15). While in another study from Lebanon, using the 10-items
PSS version in which the maximal score is 40, a mean of 18.0 (SD=5.7) was found among
113 pregnant women (Chaaya, Osman, Naassan, & Mahfoud, 2010). Nevertheless no other
studies using the PSS, with pregnant women were found (Lee, 2012). For women reporting
the presence of factors, as assessed through the KINDEX, we expected that they would have
higher levels of stress than their peers not having these risks. Nevertheless, this was not the
case for several factors.
In the case of adolescent pregnancy, it has been shown that adolescents are a high-risk
group for adverse pregnancy outcomes (Scholl et al., 1992). In our study only six participants
were 21 years old or younger with 2 of them being 21 and four being 20, none of them was
younger 18 years old. These did not report higher levels of perceived stress than their older
counterparts. We believe that this is mainly due to the presence of other protective factors
such as the stable intimate relationships all women had, and the family support present in the
Greek society (Georgas et al., 1997) and because of the absence of extremely young ages.
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More adverse pregnancy outcomes have been reported for women coming from immigrant or
disadvantaged backgrounds, specifically outcomes related to low birth weight and more
pregnancy complications. This could be explained by the fact that these populations are more
likely to experience stress related to racism (Giscombé & Lobel, 2005). Immigrants
participating in this study were permanent legal residents in Greece. Immigrant participants
did not report higher perceived stress than Greek nationals. This could be explained by the
successful integration of the women in the Greek society. According to a recent study carried
out concerning social integration of immigrants in Greece, results showed that legalpermanent immigrants are generally happy and well integrated (Karasavvoglou,
Polychronidou, Theodosiou, & Chatzoudes, 2011).
Low birth infant weight has been associated with chronic stress in low-income
populations of women (Borders et al., 2007). Negative living conditions such as living in
crowded and shared apartments has also been related to higher perceived stress and lower
birth-weights. Low levels of income have been associated to high perceived stress (Feizi et
al., 2012). In this study, fears of financial difficulties were expected to raise women’s
perceived stress. Even though more than half of the participants reported fears of future
financial problems, yet participants facing these did not present higher current perceived
stress levels than their counterparts. Why do these women do not get stressed by financial
worries? These results cannot be conceptualized out of the socioeconomic reality of Crete.
The island of Crete is a decentralized region of Greece that has an economy based on 3
sectors, agriculture-farming, industrial (small companies processing the protogenic goods
coming from the primary sector) and the growing sector of tourism and services. Since 1993,
this region has presented lower rates of unemployment and higher GNP per capita than the
rest of Greece. The growing agriculture and tourism industry raised the job opportunities
while the demand of workforce attracted immigrant population since the early 70s
(Briassoulis, 2003; Terkenli, Bellas, & Jenkins, 2007). Agriculture and farming production
also covers a great amount of domestic nutritional needs apart from being an important
income for small family companies (Hellenic Republic-Decentralized Administration of
Crete, 2013). As mentioned above Greece has a collectivist culture (Georgas et al., 1997)
where family is the core of emotional and material support and where people rely on their
families’ support. We believe that the actual context and the key-role of kinship in the society
is the protective nest that explains why women in this study expecting financial difficulties
are not more stressed. It is also important to keep in mind that the instrument used to assess
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stress (PSS4) is a brief version of the PSS-14, and might has been insufficient for the
assessment of current stress incited by worries for future situations.
Childhood abuse has been related to different medical disorders in women and chronic
medical conditions such as migraines (Tietjen et al., 2010b) and symptoms of traumatic stress
(Becker et al., 2009). Perceived stress is also associated with stressful life events such as
family conflicts and social problems (Feizi et al., 2012). Participants who reported having
such experiences in their childhood do not report higher current perceived stress than their
counterparts that had not. Apparently, merely experiences of childhood abuse, especially in a
society where physical punishment some decades ago was acceptable, do not count as a
stress-generator factor for our sample. As far as sexual abuse is concerned, it is very probable
that disclosure of these experiences was even more problematic for our sample, making
comparisons in relation to the perceived stress difficult. Nevertheless, the five participants
who admitted experiencing sexual abuse in their childhood do not report higher stress.
Protective factors may exist in relation to the perceived stress in these cases of abuse such as
higher levels of education (Feizi et al., 2012).
Medical risks related factors assessed by the KINDEX were specifically referred to
pregnancy complications, physical complaints and medical conditions. A large percentage
(42%) had physical complaints and only 7.5% were having medical conditions, these did not
count for reporting higher levels of perceived stress. Women who were having complications
in their pregnancy (16%), as found in other studies (Lydon et al., 2012), reported higher levels
of perceived stress.
Prenatal attachment of mother and father was assessed through the planning of the
pregnancy and parents’ joy and concerns of the baby coming. Unplanned pregnancy, has been
found to be a stress-generating factor in other studies, while it is normally more prominent in
adolescent pregnancy and the lack of committed partner or low socioeconomic status (Geller,
2004). These do not reflect our sample since all the women were living with their partners and
the age average was 30.7; hence women in this study who had not planned their pregnancy do
not present higher stress levels than women that had. Average of joy for the baby for the
mother and father assessed through 0-10 Lickert scales was very high (9.03 for the mother
and 9.29 for the father). Nevertheless, when less happy, mothers reported more perceived
stress. The average of concerns about the future with the baby for both parents also assessed
through 0-10 Lickert scale, was on average 5.59 for the mothers and 5.2 for the fathers. Fortyseven percent of the mothers and thirty-seven of the fathers were highly concerned about the
future of the baby. Both mothers’ and fathers’ concerns were positively correlated with
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mother’s perceived stress. These findings indicating that negative prenatal attachment is
related to higher perceived stress are similar to those found in other studies where women
with low levels of prenatal attachment had higher levels of depression and anxiety (Condon &
Corkindale, 1997).
In many studies it has been shown in which ways and up to what degree the
consumption of substances during pregnancy of both parents impacts the fetuses health and
influences pregnancy outcomes (Grjibovski, Bygren, Svartbo, & Magnus, 2004; Scafidi,
Field, Prodromidis, & Rahdert, 1997) and later neurocognitive child development (Falgreen
Eriksen et al., 2012; Chiodo, Janisse, Delaney-Black, Sokol, & Hannigan, 2009). In our study
8.6% and 15.1% were drinking alcohol regularly and smoking at the moment of the interview,
while 16.1% of the fathers were consuming alcohol and 45.2% were smoking. Women
reporting such health practices did not report higher levels of perceived stress than women
who did not. We assume that in a country where 34% of the female population is smoking,
women might have a serious misconception regarding the harmful consequences of this
practice.
It has been demonstrated in previous studies, that pregnant women who enjoy solid
social support report less stress and emotional distress (Glazier et al., 2004). All participants
in this study had a stable intimate relationship and were living with their partners.
Nevertheless 13% reports having increase fighting and another 10% having vociferous
fighting with their partners during pregnancy. Women reporting increased conflicts also
reported higher levels of perceived current stress as assessed by the PSS4, indicating that this
is a risk factor that generates stress in our sample. This result implies that women having
more fights during their pregnancy will feel probably less supported by their partner and feel
more stressed than their counterparts that are not experiencing any intimate partner conflicts.
Psychopathology and disorders like major depression and anxiety are linked to
psychosocial stress (Melville et al., 2010), and antenatal maternal stress may have long-term
effects on child’s neurodevelopment (Talge et al., 2007). Almost 10% of the participants in
this study reported that had received a previous psychiatric diagnosis, nevertheless women
who had a mental health history do not report higher levels of stress than their counterpart that
had not. Similarly, 29% of the participants had at some point sought psychological help; but
do not report higher perceived stress. It is not defined what specific diagnosis participants had
received, or for which reasons had sought help but previous psychopathology is not related to
higher perceived stress for this study`s sample. As discussed above, this might be because of
the presence of several protective factors, such as the presence of solid social support.
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Concluding, we could say that having a mental health history is not a stand-alone factor for
higher perceived stress levels in this population.
4.5.5 Conclusions
The aim of our study was three folded. First we wanted to explore whether the use of
the KINDEX is feasible in the daily practice of medical staff providing prenatal care in
Greece.
In this study both midwives and gynecologists in three different settings used the KINDEX
and referred having no serious problems during the interviews with the KINDEX. All medical
staff we invited to collaborate agreed, and no dropouts were registered among the
participants.
Second we wanted to evaluate if the KINDEX is a useful tool in the hands of nontrained medical staff in order to identify and refer high-risk women to the adequate mental
health and social services. As far as we know, this is the first study integrating psychosocial
risk assessment in the obstetrical care using a brief screening instrument. Results show that
the decisions of the medical staff collaborating in this study were accurate. The KINDEX
used by the medical staff appeared to be a helpful tool to identify and refer pregnant women
in risk. Previous studies highlighted the potential benefits of prenatal screening for the
identification of psychosocial risks in the prevention of adverse birth and child-developmental
outcomes (Harrison & Sidebottom, 2008; Austin, 2004). The KINDEX Greek Version can be
a useful tool for the detection of psychosocial risk factors in pregnant women in the prenatal
period.
As the results of this study imply, medical staff providing obstetrical care could easily
identify women presenting such risks. Nevertheless, re-examination of the manner in which
shameful questions (intimate partner violence and childhood sexual abuse and maltreatment),
are addressed by the medical staff, is necessary. These professionals are the most adequate to
carry out this kind of screening since they are the ones most frequently in contact with the
pregnant women.
Third we wanted to explore if women presenting different risk factors report more
perceived stress as assessed by the PSS-4. As the results indicate, perceived stress was higher
in the presence of some risks factors, while in others not. According to previous studies, this
could be due to the presence of shielding factors, like social support (Glazier et al., 2004). As
discussed above, all the participants had a steady intimate relationship, none was younger
than twenty years old, and the average of joy about the baby coming was high for both the
mothers and fathers, indicating positive parental-fetal attachment. More research on the
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protective factors against stress during pregnancy could disclose interesting information and
have significant implications in the prevention of adverse birth-child outcomes. Having
deeper knowledge on protective factors against distress during pregnancy, maternal
preparation classes that are common in most of the countries worldwide could promote these
factors among the pregnant.

!
5. Prenatal assessment for psychosocial risk factors in public health settings
in Crete Island: Cultural adaptation and Validation of the KINDEX-Greek
Version.
5.1. Abstract
Background Lately, studies have enlightened the long-lasting impact of different psychosocial
risk factors during pregnancy, including stress, maternal psychopathology, maternal
traumatization and lower socioeconomical status besides others, on the fetus and later child
development. Despite the latest progress in this area of research, prenatal assessment for
psychosocial risk factors is scarce and, in most cases, nonexistent in the obstetrical care. In
this study we introduce the KINDEX Greek Version, an innovative prenatal assessment for
psychosocial risk factors originally developed and validated in Germany. In this study we
present the validation procedure carried out in public health centers in Crete Island, Greece, in
collaboration with medical staff offering obstetrical care.
Methods Two obstetricians and five midwives (OBGYNs) collaborated in this study by
administrating the KINDEX for the prenatal assessment of psychosocial risk factors in 93
pregnant women. An expert clinical psychologist carried out diagnostic interviews based on
established diagnostic instruments, like the PSS-14, ESI, PDS, HSCL-25, with a randomized
subsample of 50 pregnant women.
Results Significant correlations between the results obtained through the assessment using the
KINDEX and the risk areas of stress, psychopathology and trauma load assessed in the
validation interview demonstrate the criterion-related concurrent validity of the KINDEX. No
dropouts were registered for either the participants or the medical staff collaborating in the
study.
Conclusion Prenatal screening for psychosocial risks in public health settings in Crete is
feasible, as shown by the low rates of dropouts of participants and medical staff. The
KINDEX is a valid tool, which can be used by non-trained medical staff providing obstetrical
care to identify high-risk women and refer them to the adequate mental health and social
services.
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5.2 Introduction
An indubitable fact, confirmed by empiric research, is that the greatest neurobiological
human development takes place in the prenatal period and the first years of life. Studies have
demonstrated the impact of early life stress experiences and childhood trauma in different
brain regions (Teicher et al., 2003). Severe early stress has a direct impact on the
neurobiological function, triggering a series of hormonal alterations in the stress response
system in order to increase stress response reactivity (Teicher et al., 2002). Already prenatal,
maternal stress has been associated with long-term effects on child neurodevelopment (Talge
et al., 2007) , while it is also related to adverse birth outcomes (Lydon et al., 2012). Studies
have found that housing conditions, smoking and alcohol consumption (Grjibovski et al.,
2004), ethnic and racial disparities (Lu & Halfon, 2003a), anxiety and depression (Loomans
et al., 2012), chronic stress (Tegethoff, Greene, Olsen, Meyer, & Meinlschmidt, 2010;
Latendresse, 2009), young maternal age (Scholl et al., 1992; Fowles, Stang, Bryant, & Kim,
2012), lack of social support (Camp, Holman, & Ridgway, 1993; Fowles et al., 2012) and low
income (Fowles et al., 2012a) are related to increased stress and adverse perinatal, postnatal
and child-development outcomes.
Lifetime trauma, due to experiences of family violence, sexual abuse and intimate
partner violence, come to add more potential risk factors to childbearing women. Childhood
and adult maltreatment, sexual abuse and emotional neglect are related to physical conditions
such as migraine, headaches, chronic fatigue among others (Romans, Belaise, Martin, Morris,
& Raffi, 2002; Tietjen et al., 2010a; Tietjen et al., 2010b), while childhood abuse has been
identified as a risk for re-victimization in adult life (Bensley, Van Eenwyk, & Wynkoop
Simmons, 2003; Messman-Moore & Long, 2000; Widom, Czaja, & Dutton, 2008).
Researchers have recognized these experiences as key factors for the appearance of post
traumatic stress symptoms in the populations that have experienced them (Becker et al.,
2009). The consequences of such experiences in the overall physical and mental well-being of
women have been demonstrated exhaustively, as in the past decades scientific interest has
been driven into the impact of childhood abuse (Hillis et al., 2004; Mezey, Bacchus, Bewley,
& White, 2005; Gilson & Lancaster, 2008) and intimate partner violence (IPV) (KendallTackett, 2007; Ogbonnaya, Macy, Kupper, Martin, & Bledsoe-Mansori, 2013) on women
during the prenatal, perinatal and postnatal period. Having experienced domestic violence in
childhood has been found to be associated with mental disorders in the perinatal period such
as depression, anxiety and PTSD symptoms (Howard, Oram, Galley, Trevillion, & Feder,
2013). Recent studies show that maternal trauma can be transgenerationally transmitted to the
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off-springs (Radtke et al., 2011; Yehuda & Bierer, 2007). In relation to trauma history of the
mother and prenatal attachment a study showed that general trauma history might not
negatively affect the attachment quality; nevertheless interpersonal trauma history does have a
negative impact on mother’s attachment in the prenatal period.
Suffering from psychiatric disorders during pregnancy is also a significant risk factor
for pregnancy outcomes (Niemi, Falkenberg, Petzold, Chuc, & Patel, 2013). Several studies
have also found links between antenatal and postnatal maternal depression and anxiety with
children’s and adolescent’s cognitive, behavioral and psychological development (Brand &
Brennan, 2009). Prevalence of these disorders in pregnant population reaches the same levels
as in the general female population (Andersson et al., 2003; Bennet, Einarson, Taddlo, &
Einarson, 2004), while efficient treatment is a challenging task during pregnancy because of
the adverse effects of psychotropic drugs on the growing fetus (Cott & Wisner, 2003; Menon,
2008). The implications of diverse mental disorders during pregnancy have been
demonstrated through a plethora of studies. Odds of suffering major depression disorder
during pregnancy are increased by factors such as chronic medical conditions, previous
pregnancy complications, and domestic violence (Melville et al., 2010), while depressed
pregnant women give birth to lower birth weight (LBW) infants (Kim & Jung, 2012a).
Preterm labor is also more prominent in depressed pregnant women (Smith et al., 2011), as
more adverse obstetrical and neonatal outcomes, such as epidural analgesia, operative
deliveries, increased neonatal care unit admissions occur (Field et al., 2010; Chung, Tze K.
Lau, Yip, Chiu, & Lee, 2001). Not only depression, but general maternal psychosocial
adversity during the prenatal period is associated with gestational length and infant size on
birth (Tegethoff, Greene, Olsen, Meyer, & Meinlschmidt, 2010). It is often observed that
anxiety and depression are comorbid disorders during pregnancy; while anxiety is found to be
mostly related to short length gestations and adverse fetal neurodevelopment, depression,
exposure to racism and life stress are more related to LBW infants (Dunkel Schetter &
Tanner, 2012; Alder, Fink, Bitzer, Hösli, & Holzgreve, 2007).
Prenatal anxiety may inclusive predict higher cortisol levels in pre-adolescent children
(O’Connor et al., 2005). Latest studies have also found that prenatal maternal stress is related
to alterations in the maternal plasma cortisol and cortisol in the amniotic fluid; these changes
may eventually influence birth outcomes and infant emotional development (Baibazarova et
al., 2013). Changes in the maternal cortisol levels may also have long-term effects on the
child’s neurodevelopment (Talge et al., 2007). Nevertheless, the adverse effects of early
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exposure to high levels of glucorticoid on infant cognitive development may be moderated by
the quality of maternal-infant attachment (MFA) (Bergman et al., 2010).
Bowlby (1968) defined attachment as “one specific and circumscribed aspect of the
relationship between a child and caregiver that is involved with making the child safe, secure
and protected (Bowlby, 1982). As supported by Cranley, maternal fetal attachment already
occurs with the development of the fetus and the transformation of the woman into mother
(Cranley, 1981b). Significant correlations were found between the quality of maternal-fetal
attachment and later maternal-infant attachment (Fuller, 1990). Maternal-child attachment can
be predicted by the quality of maternal-fetal attachment, while high levels of anxiety and
depression in combination with low levels of social support (outside the intimate partner
relationship) have been found to be a negatively related to MFA (Condon & Corkindale,
1997). Positive MFA was found to have a buffering effect against depressive symptoms both
during pregnancy as well as up to six months after birth (Goecke et al., 2012); at the same
time it is positively related to good health practices such as abstinence from smoking, alcohol
and drug abuse (Lindgren, 2001).
Especially for the Greek female population, the increasing rates of tobacco smoking
observed in the past decades are concerning. Greek females hold the first place among 40
countries with 34% of the female population smoking (OECD, 2011). Greek women are in
the first place among 40 countries for daily tobacco smoking reaching 34%, (OECD, 2011).
While, During pregnancy rates drop to 17% at week 12 of gestation (Vardavas et al., 2010).
The negative impact of tobacco, alcohol and drug abuse on pregnancy outcomes and fetus
development is well-known (Falgreen Eriksen et al., 2012; Day, Helsel, Sonon, &
Goldschmidt, 2013; Pfinder, Kunst, Feldmann, Van Eijsden, & Vrijkotte, 2013). Studies have
found that drinking during pregnancy may adversely affect the neurobehavioral outcomes in
pre-school children (Chiodo et al., 2009)
Adverse pregnancy outcomes have also been associated with lower socioeconomic
status – especially in low-income pregnant women (Cook et al., 2010) – noticeable and
notably in ethnic minorities and immigrants (Lu & Halfon, 2003b; Shiono, Rauh, Park,
Lederman, & Zuskar, 1997). Studies have found that poverty in early childhood has also
adverse effects on the basal levels of cortisol, indicating higher stress, and the cognitive
function of children coming from low-income families (Lupien et al., 2001).
Early age of pregnancy or adolescent pregnancy may also enfold risks for the health of
both the mother and fetus like premature rupture of membranes, threats of preterm delivery
and respiratory distress syndrome of the newborn. (Panduro Baron et al., 2012) and prompt

Greek Study: KINDEX-Concurrent Validity 101

future negative outcomes such as difficult maternal adjustment and high postpartum
emotional distress (Holub et al., 2006) while it could lead to child mistreatment (Stevens–
Simon, Nelligan, & Kelly, 2001a; Stevens–Simon, Nelligan, & Kelly, 2001b) Adolescent
mothers may lack of a stable intimate partner and have less social support creating a situation
that would induce more stress to the pregnant woman (Camp et al., 1993). Complex profiles
caused by multiple risks such as the lack of social support, low income and depression may
impose great health risks for the future mothers (Fowles et al., 2012a) while children of
teenage mothers have been found to have higher intellectual deficits (Baldwin & Cain, 1980) .
Scientific achievements of the last decade have elucidated the impact of psychosocial
factors and risky health practices in the prenatal period for both the mother and the fetus.
Comprehensive knowledge in the past decades has showed that epigenetic mechanisms are
involved in the transmission of the maternal adversities to the child through epigenetic
pathways (Radtke et al., 2011; Monk, Spicer, & Champagne, 2012). Alterations in the
maternal Hypothalamic Pituitary Adrenal Axis (HPA-axis) may have a direct impact on the
fetus during pregnancy, affecting infant behavior (De Weerth et al., 2003) and later child’s
cortisol levels (O’Connor et al., 2005). In contrast to the significant progress in understanding
the long-term consequences of prenatal risk factors and risky health behavior for maternal
health, child health and child development, only very little research focused on ways of
assessing these risk factors already during pregnancy. Nevertheless, prevention and early
intervention in high-risk populations may be the key to avoid adverse outcomes for child
development (Nathanielsz et al., 2007), therefore applying screening methods is necessary to
identify high-risk women (Austin, 2003; Goldenberg et al., 1997).
Only a few studies around the world describe the attempts to establish prenatal
psychosocial assessments; this is the case in Australia (Matthey, Kavanagh, Pauline, Barnett,
& Charles, 2002) and Canada (Reid et al., 1998b) and Germany (Schauer & Ruf-Leuschner
submitted, Ruf-Leuschner and Schauer submitted) and in Spain and Peru. In Australia they
provided psychosocial intervention in routine antenatal classes for couples aiming to raise
awareness of the fathers on maternal feelings in the postpartum period. The intervention
appeared to be effective educing postpartum distress in some first-time mothers at 6 weeks
postpartum (Matthey et al., 2002). In Canada a multidisciplinary group created the Antenatal
Psychosocial Health Assessment (ALPHA) form, assessing 15 antenatal psychosocial risk
factors and was used by medical staff; results showed that the form was helpful to uncover
new information in their patients (Reid et al., 1998b).
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In Germany Schauer and Ruf-Leuschner developed the KINDEX based on the
literature of the detrimental effects of psychosocial risk factors on child health and
development (Schauer & Ruf-Leuschner, submitted; (Ruf-Leuschner. & Schauer, submitted).
The KINDEX assesses 11 risks areas during pregnancy and is designed to be used by medical
staff (midwives and gynaecologists) and counsellors without a specific training in their
restrained everyday clinical practice. Validation studies proved its external and prospective
validity in studies carried out in Germany (Ruf-Leuschner & Schauer, submitted), Spain
(Spyridou et al., submittedb) and Peru (Spyridou, Schauer, & Ruf-Leuschner, submitted)
For the purpose of this study, the KINDEX was translated to Greek. The internal
consistency, external validity and feasibility of the KINDEX Greek Version in public health
centres on the island of Crete, where this study was carried out and prevalence rates for this
study’s sample are presented in a previous publication (Spyridou, Schauer, Ruf-Leuschner
submitted).
The aim of this study was two-fold. First to examine the criterion-related concurrent
validity of the KINDEX- Greek Version through validation interviews carried out by an
experienced clinical psychologist
And second, to assess the feasibility of prenatal screening for psychosocial risk factors
in public health settings and prenatal support centres in Greece.
As the previous studies carried out in Germany, Spain and Peru showed, the KINDEX is a
valid tool for the assessment of psychosocial risks in pregnancy, and can be helpful in the
hands of professionals providing obstetrical care to identify high-risk pregnant women
(Schauer & Ruf-Leuschner, submitted; Spyridou et al., (a) submitted; Spyridou et al., (b)
submitted).
We hypothesize that results from the KINDEX assessment will positively correlate
with the results of the validation interview with respect to variables measuring stress,
psychopathology and traumatic stress. Significant correlations between the KINDEX and
areas of stress, psychopathology and trauma load will demonstrate the concurrent validity of
the instrument.
We also expect that participants who report having risk factors as assessed through the
KINDEX will also have higher scores in the respective global stress, psychopathology and
trauma load values created as described above through the instruments applied in the
validation interview.
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5.3 Methods
5.3.1 Procedure
The study was implemented in Crete Island, the largest and most populated island of
Greece, after the interest proclamation of the public health centers in the region of Chania to
collaborate in the study. In collaboration with medical staff, the KINDEX was applied in the
public general hospital “Agios Georgios” of Chania, Crete and validated through expert
interviews using standardized instruments that are the “gold standard” for the KINDEX
(Litwin, 2003).
The Greek version of the KINDEX was obtained following the guidelines for
translation of assessment instruments by the World Health Organization (“WHO | Process of
translation and adaptation of instruments,” n.d.). First two bilingual translators carried
through the translation from German into Greek and two different bilingual translators carried
through the back-translation. After the final version was obtained, we carried two focus
groups with the medical staff, in the gynecological department of the hospital, to confirm the
final version of the KINDEX. Detailed description on the adaptation process and the
psychometric properties of the KINDEX is available in a previous scientific report (Spyridou,
Schauer & Ruf-Leuschner submitted).
The medical staff was presented with the aims of the study and the KINDEX while
they were instructed to follow a protocol for recruiting women and carrying out the
assessment procedure. Interviewers were instructed to either ask all pregnant women coming
for their appointment or MP class or hospitalized, or to follow a fixed, randomized procedure4
when, due to time constraints, it was not possible to ask all of them to participate. In most of
the cases the medical staff asked all the pregnant women who completed the requirements to
participate in the study. Inclusion in the study required from the participants to have good
comprehension skills in Greek language and have a gestational age between 10-33 weeks.
Interviewers had to use the KINDEX to interview the participants and not to
administrate it as a self-report questionnaire to the pregnant women.
The participant had to read the information sheet and give her written consent to be able to
proceed with the interview. All medical staff collaborating in the project attended an
informational session, organized by the psychology Phd-student coordinating the study,
regarding the eleven risk factors assessed by the KINDEX. Through a randomly selection
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!On Monday the first pregnant woman, on Tuesday the second, etc.

2

Half of the participants interviewed by each medical staff were randomly contacted and offered to participate
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procedure a subgroup of fifty participants were interviewed by a clinical psychologist, using
established instruments.
During the interview the participant was in a private room and no other family
members or her partner were allowed in. Throughout the entire screening procedure a
psychologist of the Clinical Psychology department of the University of Konstanz was
reachable and had weekly meetings with the group of medical staff collaborating in the study
to discuss about the assessment process and any problems encountered during the interviews.
Ninety-three interviews using the KINDEX resulted from the screening procedure and from
these ninety-three participants; fifty were randomly selected to participate in the validation
interview with the clinical psychologist who was blind with regard to the results of the
KINDEX prior to the interview.
The implementation of the study was approved from the Ethics Committee of the
General Hospital “Agios Gewrgios”.
5.3.2 Time period and place of the interviews
All interviews were carried out in the region of Chania, Crete, in the Gynecological
department of the Saint Georges General Hospital of Chania, the medical-social center of
Chania (IAK Chaniwn), where preparation maternal classes for groups of pregnant women
are instructed by midwives, and the Health center of Vamos village, a primary attention center
that attends the population of the eleven villages of the overall Chania region. All interviews
were carried out between November 2011 and March 2012. Chania is one of the regional
units of the fifty-one in Greece and one of the four in Crete; it covers a 2,376 km2 and has
156,585 inhabitants (Hellenic Statistical Authority, 2011).
3.3 Interviewers
Seventy women (75.3%) were interviewed by five midwives and twenty-three (24.7)
by two gynecologists. Sixty interviews (64.5%) were carried out in the outpatient clinics of
the two health centers in Chania and Vamos, during the regular appointments of the pregnant
women, nineteen (20.4%) in the inpatient unit of the general hospital of Chania where highrisk-pregnancy women remain hospitalize during some time. Fourteen (15.1%) women were
interviewed exclusively by midwives in the Medical-Social center of Chania while attending
maternal preparation (MP) classes [F(3,82)=.22; p=.88]. No significant difference was found
in the KINDEX sum score between women who had been interviewed during their regular
doctor’s appointment and those who were hospitalized or while attending MP classes. No
significant difference in the KINDEX sum score was found between women that were
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interviewed by gynecologists and those interviewed by midwives (U=772.5; p=.77).
Interviewers were instructed to use the KINDEX as an interview and not to administrate it as
a self-report questionnaire to the pregnant women.
5.3.4 Study Instruments
5.3.4.1 KINDEX
The original version included 30 items (some with sub-questions) assessing 11
different risk factors. The majority of the questions are dichotomous (yes-no), items that use
ordinal scales are the ones on current stress, prenatal bonding, while for the living index an
ordinal scale is formed and mother's age is measured in years (see table 1.)
The sum scores for the ordinal scales were calculated and cut-off scores were used to create
new dichotomous variables. A KINDEX sum score can be calculated. Internal reliability
analysis of the instrument yielded a Cronbach’s alpha of .62 (Spyridou et al., submitted a).!!
!

!
Table 1. Overview of the risk areas, scales, number of items and the risk definition.
Items included in
the KINDEX Sum
Score

Risk Area

Number of
Items

Scale

Definition as a risk

1

Age

1

Ordinal

! 21

1

2

Migration

2

Binary

Immigration mother or father

2

3

Single Parent

1

Binary

Single parent

11

4

Financial problems

Binary

Worry about financial problems

Binary

Housing index ! 0.5 (rooms / person)

Binary

Physical Symptoms, complications, medical risks

Binary

Unplanned Pregnancy

Ordinal

Concerns 7-10 (Mother and Father)
Joy 0-3 (Mother and Father)

5

Stress " 12

1

2
5

Physical Symptoms, complications,
medical risks
Prenatal Attachment

6

3
5

7

Current Stress

8

Traumatic Experiences during
childhood
Intimate partner Violence

9
10
11

Substance Abuse

4

Ordinal

2

Binary

4

Binary

6

Binary

Mental Illness

Physical Abuse
Sexual Abuse
Fighting increase; loud fights in the past 8 weeks;
fisticuffs in the last 8 weeks; violence in a previous
relationship.
Nicotine, Alcohol, Drugs/mother and father.

2
3

2
4
52

Ever-psychiatric diagnosis, inpatient treatment,
psychotropic drugs, asked for help (psychotherapy
or counseling center).
4
Note: 1 the item is excluded from the calculation of the reliability all mothers lived with their partners, 2 the item is excluded from reliability analysis, none of
the participants was consuming illicit drugs.
4

Binary
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5.3.4.2 Validation Interview
The validation interview consists of different standardized instruments and halfstandardized tools. Sociodemographic information is collected through open questions created
to assess age, working situation of parents, marital state, previous and current pregnancy as
well as self-reported health condition of the participant. All the following instruments were
applied in a clinical interview and by an experienced psychologist and not as self-reports.
For the instruments that were not used before in Greek population, therefore no Greek
version existed before this study, we followed the same translation procedure as described
above for the KINDEX. Translation was carried out from English to Greek by two bilingual
translators and two different bilingual translators carried through the back translation from
Greek to English discrepancies between the two English versions were discussed and a final
Greek version was obtained. The reliability coefficient alpha was calculated and presented for
each instrument used in this study. All the instruments were used by the PhD-student of
psychology to interview the participants and not as self-administrated questionnaires.
Stress was assessed through the Perceived Stress Scale (PSS-14; Cohen, Kamarck, &
Mermelstein, 1983) which measures the subjective perception of stress. The items are related
to the last month and are rated in a 5-point Lickert scale ranging from 0=never to 4=very
often. The items are related to the last month and PSS-14 scores are obtained by re-versing the
scores on the seven positive items and then summing across all 14 items. Possible scores
range from 0-56. The Greek Version of the PSS-14 was validated in two studies in the general
Greek population (Katsarou et al., 2012; Andreou et al., 2011). Strong internal consistency
(Cronbach’s 0.85) as well as moderate-to-good concordance between psychodiagnostic
interview of stress and PSS!14 (Kendall’s tau-b = 0.43, p<0.01) was observed.
In addition to the PSS-14, the Everyday Stressors Index (ESI), (Hall & Farel, 1988)
was used. The ESI consists of 20 items on a 4-point Likert Scale ranging from 0 (not bothered
at all) to 3 (bothered a great deal). A composite score of everyday stressors is derived by
summing responses to all items. Possible scores range from 0-60. It assesses the areas of
financial concerns, congestion, job problems, child rearing and interpersonal conflicts. For our
sample Cronbach’s alpha was ! = .82.
Traumatic events and post traumatic stress symptoms were assessed by the
Posttraumatic Stress Diagnostic Scale (PDS) (Foa, 1995); the scale is intended to screen for
the presence of PTSD in patients who have identified themselves as victims of a traumatic
event or to assess symptom severity and functioning in patients already identified as suffering
from PTSD. It consists of 49 items and it is divided in four parts. Part 1 consists of a short
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checklist, which identifies potentially traumatizing events experienced by the respondent. In
part 2, respondents rate their response to this event at the time of its occurrence to determine
whether the DSM IV stressor criteria are met (Criterion A1 ‘the person experienced,
witnessed or was confronted with an event or events that involved actual or threatened death
or serious injury, or a threat to the physical integrity of self or others’ and Criterion A2, ‘the
person's response involves intense fear, helplessness, or horror’). In part 3 PTSD symptoms
severity is rated through 17 items from 0 ("not at all or only one time") to 3 ("5 or more times
a week / almost always"). Part 4 assesses interference of the symptoms with all-day
functioning. The PDS yields a total symptom severity score (ranging from 0 to 51) that
reflects the frequency of the 17 symptoms of PTSD in the last month. In part 4 respondents
rate the level of impairment caused by their symptoms across nine areas of life functioning.
(McCarthy, 2008). The events reported in Part 1 were summed up in the present study and
created a new item indicating the number of events experienced by the participants. The
Greek version of the the instrument that was already applied in a study with Greek population,
was used in this study (Papastavrou, Farmakas, & Karagiannis, 2011). The original PDS has
demonstrated high internal consistency (Cronbach’s ! = .92) and test–retest reliability (! = .74
for PTSD diagnosis; " = .83 for total PDS score), (Griffin et al., 2004). For our sample
Cronbach’s alpha was !=.84.
To assess experiences of family violence during childhood, we used the Checklist of
Family Violence, an instrument developed for use with children in Sri Lanka after the
tsunami. The Checklist of Family Violence was originally based on two standardized
measures for exploring trauma exposure in childhood: the Early Trauma Inventory (Bremner,
Vermetten, & Mazure, 2000) and the Childhood Trauma Questionnaire (Bernstein et al.,
1994) and used in previous studies in different contexts (Catani, Jacob, Schauer, Kohila, &
Neuner, 2008; Catani et al., 2009; Erolin, 2012). The questions are categorized according to
five types of family violence: physical abuse (10 items), emotional abuse (6 items), sexual
abuse (6 items), neglect (4 items), and witnessing violence (5 items). Reliability analysis for
the sample of this study including all 31 items of the scale resulted to a Cronbach’s alpha of
.78.
Various instruments were used to assess psychopathology. For the assessment of
anxiety and depression, the Greek version of the Hopkins Symptom Checklist 25 (HSCL-25)
(Derogatis, Lipman, Rickels, Uhlenhuth, & Covi, 1974) was used. The Greek Version was
applied in studies with Greek population (Anwar, Mpofu, Matthews, Shadoul, & Brock,
2011). It consists of 25 items: Part I of the HSCL-25 has 10 items for anxiety symptoms; Part
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II has 15 items for depression symptoms. The scale for each question includes four categories
of response (“Not at all,” “A little,” “Quite a bit,” “Extremely,” rated 1 to 4, respectively).
Two scores are calculated: the total score is the average of all 25 items, while the depression
score is the average of the 15 depression items. The validity of the instrument is well
established and there is evidence for good test-retest reliability for anxiety (r = .75) and
depression (r = .81). Information on internal consistency are at ! = .84 for anxiety in
depression and ! = .86 (Derogatis et al., 1974).
The Greek validated version SCL-90-R (Derogatis, Lipman, & Covi, 1973) was
provided by Dr. Gerasimos Prodromitis and was used in their study with Greek population
(Papanikolaou, 2011). A sensitivity of 0.98 and a specificity of 0.74 in indicating active
psychiatric patients of SCL-90-R were reported (Donias, Karastergiou, & Manos, 1991). In
this study we only used the somatization subscale which consists of 12 items item rated on 5point Likert scale, ranging from 0= not at all, to 4=extremely. The score is calculated by
summing across the 12 items and possible scores can range from 0-60.
5.3.5 Sample
Participants were pregnant women attending their regular doctor’s appointment in the
three public health units and the Medical-Social center of Chania while attending (MP) as
described above. Ninety-three pregnant women with an average age of 31 years (range: 20-44,
SD=5.34) and gestational weeks average of 18 (range: 10-33, SD=5.34) participated in the
study. Fourteen (15.9%) participants were not born in Greece, whereas the remaining seventynine (84.1%) were Greek nationals. Detailed sample description as collected from the
KINDEX is presented in table 2.

Table 2. Overview of the risk factors in the KINDEX. Sample description and differences in risk reports between group who participated in the
Validation Interview and the group that did not.
Load Factors

Item

N

KINDEX

Val Yes

Val No

p

Gestational Age

93

M (SD)

17.72 (5.95)

17,62 (5.98)

17.84 (5.98)

ns

Alter

Age in Years

93

M (SD)

30.7 (3.80)

30.80 (5.17)

30.58 (5.59)

ns

Migration

Mother

93

N (%)

14 (15.9%)

5 (10%)

9 (20.9%)

ns

Father

93

N (%)

15 (16,1%)

7 (14%)

8 (18.6 %)

ns

Single Parent

Not living with the father

93

N (%)

0

0

ns

Financial Worries

Housing index ! 0,5 (Room /
Person)

93

N (%)

3 (6%)

7 (16.3%)

Financial Worries

93

N (%)

53 (57%)

30 (60 %)

23 (53.5%)

ns

Physical Complaints

93

N (%)

39 (41.9%)

22 (44%)

17 (39.5%)

ns

Complications

93

N (%)

15 (16.1%)

10 (20%)

5 (11.6%)

ns

Medical Risk Factors

93

N (%)

7 (7.5%)

2 (4%)

5 (11.6%)

ns

Unplanned Pregnancy

93

N (%)

35 (37.6%)

18 (36%)

17 (39.5 %)

ns

Joy Mother (0 to 10)

93

M (SD)

9.03 (1.67)

8.78 (1.85)

9.33 (1.41)

ns

Worries Mother (0 to 10)

93

M (SD)

5.59 (3.23)

5.70 (2.77)

5.47 (3.73)

ns

Joy Father (0 to 10)

93

M (SD)

9.29 (1.64)

9.20 (1.91)

9.40 (1.27)

ns

Worries Father (0 to 10)

93

M (SD)

5.28 (3.39)

5.18 (3.28)

5.40 (3.56)

ns

Physical Complaints
and Medical risk factors

Prenatal Bonding

0
10 (10.8%)

ns

Stress

PSS-4 Sum Score

93

M (SD)

4.50 (3.15)

4.36 (3.28)

4.67 (3.02)

ns

Abuse in Childhood

Physical Maltreatment

93

N (%)

15 (16.1%)

4 (8%)

11 (25.6%)

ns

Sexual Abuse

93

N (%)

5 (5.4%)

2 (4%)

3 (7 %)

ns

Increase in Conflicts (past 8 weeks)

93

N (%)

12 (12.9%)

7 (14%)

5 (11.6 %)

ns

Loud conflicts (past 8 weeks)

93

N (%)

10 (10.8%)

7 (14 %)

3 (7%)

ns

Physical Violent Conflict (past 8
weeks)
Ever violent intimate partner
relationship
Smoking (pregnant)

93

N (%)

0

0

ns

93

N (%)

2 (2.2%)

2 (4%)

0

ns

93

N (%)

14 (15.1%)

8 (16%)

6 (14%)

ns

Alcohol (pregnant)

93

N (%)

8 (8.6%)

5 (10 %)

3 (7%)

ns

Smoking (father)

93

N (%)

42 (45.2%)

22 (44%)

20 (46.5 %)

ns

Alcohol (father)

93

N (%)

16 (16.1%)

9 (18%)

7 (16.3%)

ns

Drug consumption (father)

93

N (%)

1 (1.2%)

1 (1.2 %)

0

ns

Ever psychiatric Diagnosis

93

N (%)

9 (9.7%)

8 (16 %)

1 (2.3 %)

.02

Ever Psychotropic medicine

93

N (%)

3 (3.2%)

3 (6%)

0

ns

Ever inpatient psychiatric treatment

93

N (%)

0

0

ns

Ever sought psychological help

93

N (%)

27 (29%)

18 (36 %)

9 (20.9%)

ns

KINDEX Sum Score

93

M (SD)

4.76 (2.66)

4.24 (2.82)

4.13 (2.67)

ns

Intimate Partner
Conflict and Violence

Nicotine, Alcohol and
Drugs

Psychiatric History

KINDEX

0

0

Note: Crosstabs was used for the items scored on dichotomous scales. Parametric t-test was used for the ordinal scales Val Yes: Group that participated in
the validation interview, Val No: Group that only participated in the KINDEX Interview
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5.3.6 Statistical Analysis
Statistical analysis was performed using the SPSS 21st Version. We compared the
KINDEX sum scores of the two groups of participants: those participating only in the
KINDEX and those who participated in both the KINDEX and the validation interview to
ensure the randomization of the sample participating in the validation interview. To examine
risks’ frequency reported by our sample in the KINDEX interview, we performed
descriptive statistics.
The “global stress” value was created by summing the z-transformed sum scores of
the stress scales (PSS14 & ESI). To calculate the “global psychopathology” value we
summed the z-transformed sumscore of the somatization subscale (SCL-90), z-transformed
sumscore of the depression and anxiety scales (HSCL-25) and the z-transformed sum score
of posttraumatic symptoms (PDS-symptoms). The “global trauma-load” value was
calculated by summing the z-transformed sum score of traumatic experiences (PDS-events)
and the z-transformed sum score of experiences of family violence (CFV).
We explored the normality assumption through the Kolmogorov-Smirnov normality
test, for the global stress, psychopathology and traumatic stress values. The K-S test values
were D(50)=.418; p=.99, for the global stress, D(50)=.704; p=.70 for the global
psychopathology, D(50)=.1.39; p=.06 for the trauma-load and D(50)=.20; p!.001 for the
KINDEX Sum score. The significant value (!.005) that resulted from the K-S test indicate
that the normality assumption is not met for the KINDEX while the other three scales were
normally distributed. Therefore we calculated Pearson’s correlation coefficient to explore
correlates between the variables.
For within-group comparisons for the global scores of stress, psychopathology and
trauma load between groups of women reporting risks and those that did not we carried out
Parametric Independent Sample T-tests.
5.4. Results
5.4.1 Group comparisons for the risks as assessed from the KINDEX between the group
participating in the validation interview and the group only participating in the
KINDEX assessment.
In order to examine if there were differences between the sub-group that participated
in the validation interview, the group that only participated in the KINDEX screening and
the overall sample that participated in the KINDEX screening, we compared the frequency
of the risks in the three groups (e.g. number of immigrants in each group) and the means in
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the linear scales of the KINDEX for each group. No significant differences were found in
any of the risk factors between the three groups. Sample descriptions and differences in risk
reports between the groups are presented in Table 2.
5.4.2 Concurrent Validity: Correlations between the KINDEX sum score and the global
scores on trauma, stress and psychopathology in the validation interview.
To examine the concurrent validity of the KINDEX, a sum score was calculated
including the 30 dichotomous items (see table 1), the means and standard deviations and the
range of the scale was M= 4.76, min=0, max= 13, and SD= 2.66. The sum score was then
correlated with the global stress score, the global trauma-load score and the global
psychopathology score as assessed in the validation. The KINDEX sum score correlated
significantly with the global stress score (r=.44; p!.001), the global trauma load score
(r=.60; p!.001) and the global psychopathology score (r=.62; p!.001) (see table 4 & Figures
1-2).

Table 3. Psychopathology, Trauma Load and Perceived Stress as assessed in the Validation Interview

Scale

N

Mean

SD

Min

Max

Depression

50

6.20

5.62

0

24.0

Anxiety

50

4.04

4.68

0

19.0

CFV

50

2.83

3.46

0

15.0

PTSD-Symptoms

50

2.13

3.74

0

18.0

PTSD-Events

50

1.95

1.52

0

5.0

Somatization

50

10.62

8.56

0

37.0

PSS-14

50

18.13

7.34

1

35.0

ESI

50

27.45

6.77

19

57.0

Global Stress

50

.000

1.74

-3.30

6.11

Global
Psychopathology
Global Trauma load

50

-.062

3.15

-3.42

9.49

50

.000

1.70

-2.08

4.87

Note: N (number of participants), M (mean), SD (standard deviation), Min ( score minimum), Max (score
maximum), CFV (checklist of family violence), PSS-14 (perceived stress scale-14 items), ESI (everyday stress
index).
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Table 4. Correlations between the KINDEX and the stress score, psychopathology symptoms and
the trauma load in the validation interview.
KINDEX
Validation
Validation
Validation
Global
Global
Global TraumaStress
Psychopathology
Load
N=93
N=50
N=50
N=50
KINDEX Sum Score
1
.44**
.62**
.60**
Validation
Global Stress Score
Validation
Global Psychopathology
Score

1

.51**

.25

1

.56**

Validation
Global Traumatic Stress
Score

1

Note: **Correlation significant in the level of !.001 * Correlation significant in the level of !.005

5.4.3 Group Comparisons and Correlates of the Global Stress, Psychopathology and
Trauma Load values between women with and without risks as assessed by the KINDEX
We hypothesized that women who presented various risk factors in the KINDEX
would have higher rates of stress, psychopathology or/and trauma load, depending on the
risk factor. Our hypothesis was confirmed partly for some of the risks, while others were
even when present were not a factor for increased stress, psychopathology or trauma load
scores. Group comparisons were not applicable when a group size was 5 or smaller
participants.
As illustrated in table 5, women whose partner was an immigrant (n=7) report higher levels
of stress as assessed in the validation interview (M=1.42, SD=2.3) [t(48)=-2.48, p=.01] and
higher levels of psychopathology (M=1.99,SD=-.36), [t(48)=-2.02, p=.04] than women
whose partners were Greek nationals (stress: M=-.23, SD=1.5, psychopathology: M=.35,
SD=1.6).
Women who were having complications during their pregnancy report higher levels
of stress (M=1.20, SD=1.8) than their counterparts not having complications (M=-.30,
SD=1.5), [t(48)=-2.62, p=.01
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Figure 1: Correlations between the KINDEX sumscore on the X axis and the global traumatic load
value (left; triangles) and the global psychopathology value (right; dots) during pregnancy on the Y
axes. Triangles indicate the relationship between Trauma Load and the KINDEX and circles the
relationship between and Mental Health problems and the KINDEX.

Figure 2: Correlations between the KINDEX sumscore on the X axis and the global stress value
(left) and the global psychopathology value (right) during pregnancy on the two Y axes. Triangles
indicate the relationship between Stress and the KINDEX and circles the relationship between
Mental Health problems and the KINDEX.!
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Women who had not planned their pregnancy present higher levels of stress] (M=.62,
SD=1.9) [t(48)=-1.09, p=.005], and psychopathology (M=1.43, SD=.38) [t(48)=-2.81,
p=.007], than their counterparts that had planned their pregnancy (stress: M=-.35, SD=1.9,
psychopathology: M=.86, SD=1.9).
Women who reported having the feeling of an increase in fighting in their intimate
partner relationship had higher levels of stress (M=1.36, SD=2.07) [t(48)=-2.37, p=.002] and
psychopathology (M=2.16, SD=3.0) [t(48)=-2.19, p=.03], than their counterparts that did not
report increase in fighting (stress: M=-.22, SD=1.4, psychopathology: M=.39, SD=2.9). In
the same way women that reported vociferous fights in the past eight weeks report higher
levels of stress (M=1.23, SD=2.2) [t(48)=-2.1, p=.03], psychopathology (M=2.65, SD=2.8)
[t(48)=-2.67, p=.008] and trauma load (M=1.5, SD=1.8) [t(48)=-3.21, p=.002] than their
counterparts that did not (stress: M=-.24, SD=1.5, psychopathology: M=-.47, SD=2.7,
trauma load: M=-.24, SD=1.2).
Women who reported that had received a psychiatric diagnosis in the past, have
higher levels of psychopathology (M=3.12, SD=4.7) [t(48)=-3.73, p!.001], and higher levels
of trauma load (M=1.76, SD=1.6) [t(48)=-4.31, p=!001], than their counterparts that never
received a psychiatric diagnosis (psychopathology: M=-.63, SD=2.0, trauma load: M=-.33,
SD=1.2). Similarly women that had asked for psychological help in the past report higher
levels of stress (M=.88, SD=1.4) [t(48)=-2.93, p=.005] and psychopathology (M=1.25,
SD=3.8) [t(48)=-2.10, p=.05], than their counterparts that had never asked for help before
(stress: M=-.49, SD=1.6, psychopathology: M=.29, SD=1.3).
Significant negative correlations were found between mother’s joy for the baby
coming and the stress score (r=-.52, p!.001), the psychopathology score (r=-.53, p!.001)
and the trauma load score (r=-.47, p!.001). In the same way significant positive correlations
were found between mothers’ concerns about the future with the baby and the stress score
(r=.33, p=.02). Similarly, significant negative correlations were found between mothers’
rating of fathers’ joy about the baby and mothers’ levels of stress (r=-.51, p!.001) and
trauma load (r=-.33, p=.02).
Significant positive correlations were found between mothers’ perceived current
stress as measured by the PSS-4 and the stress score (r=.42, p=.002) and psychopathology
score (r=.41, p=.003).

AgeA

Table 5. Within Group Comparisons of the Global scores of Stress, Psychopathology and Trauma load and correlations. Group with and without risks assessed by the KINDEX items
Mean (M), standard deviation (SD) and within group comparisons. Correlations between the ordinal items in the KINDEX and the three global scores
Global Stress
Global Psychopathology
Global Trauma Load
Risk Factor
Item
N
M (SD)
t (df)
r
p
M (SD)
t (df)
r
p
M (SD)
t
r
p
Age
Age in years
50
30.7 (3.8)
.100
ns
30.7 (3.8)
.075
ns
30.7 (3.8)
-.12
ns
Less than 21
Immigration
Background

Yes

4

No

46

Immigration
(Mother)

Yes

5

No

45

Immigration
(Father)

Yes

7

1.42 (2.3)

No

43

-.23 (1.5)

Living with the father
of the baby

Yes

50

No

0

Financial
Difficulties

Financial Fears

Yes

30

No

20

Housing Index
(room/person)

Physical
complaints,
complicatio
ns and

Physical Complaints

N/A

N/A

N/A

N/A

N/A

1.99 (4.2)
-2.48 (48)

Social
Support

Room/person < 0.5

N/A

.01

-2.02 (48)

3

No

47

Yes

22

-.14 (1.9)

No

28

.11 (1.5)

ns

-.09

ns

-.31 (3.1)

.68 (1.5)
-.542 (48)

.95 (.38)

N/A

ns

.045

ns

-.10 (1.3)

ns

ns

.126

ns

N/A
.26 (1.6)

-1.38 (48)
-.54 (2.9)

-.410 (48)

.95 (.38)

N/A
.61 (2.8)

.53 (48)

ns

N/A

.15 (2.8)
-.165 (48)

.95 (.38)

-.25 (48)
-.023 (1.4)

N/A

.03 (1.9)

Yes

.04

-.36 (2.6)
N/A

-.05 (1.5)

.13 (1.8)

ns

-1.15 (38)
-.21 (1.3)

ns

medical
risks

Complications
Medical risk factors

Prenatal
Bonding

Unplanned
Pregnancy
Joy for the baby
(Future mother)
Very little Joy for the
baby (future mother)
(!3)
Concern for the
future with the baby
Very high concern
about the future with
the baby (future
mother)
Joy for the baby
(future father)
Very little joy for the
baby (future father)
(!3)

Yes
No
Yes

10
40
2

No

48

Yes

18

.62 (1.9)

No

32

-.35 (1.4)

-2.62 (48)

Yes

0

No

40

24

.38 (1.9)

No

26

-.35 (1.3)

-1.9 (48)

48

17

-1.5 (48)

24

!.001

-.86 (1.9)

.02

ns

-2.81 (48)

.007
-.53

5.70 (2.77)
.62 (3.4)

-.51

!.001

!.001

-.20 (1.2)

ns

-.16 (2.1)

-1.54 (48)

-.47

!.001

ns

ns

5.70 (2.77)
-.005 (1.5)

.001
-.006 (48)

ns

ns

-.003 (1.4)
-.14

5.18 (3.28)

ns

9.20 (1.91)

-.33

.02

.12

ns

N/A

.03

ns

-.25 (2.1)

5.18 (3.28)

.14 (1.7)
.37 (48)

.076 (3.3)

ns

N/A
.20

9.20 (1.91)

ns

ns

-1.19 (48)

8.78 (1.85)

N/A

-.10

-1.55 (48)

.35 (1.7)

8.78 (1.85)

N/A

.08 (1.4)

.63 (1.9)
-.16 (1.3)

N/A

-.64 (2.3)

.49 (48)
No

ns

N/A
.33

5.18 (3.28)

Yes

.005
-.52

9.20 (1.91)

No

-1.66 (48)
N/A

N/A

Yes

2

1.33 (3.2)
-.37 (2.8)

1.43 (3.8)

5.70 (2.77)

Yes

.01

N/A

8.78 (1.85)

Concern for the
future with the baby
(Future father)
Very high concern
about the future with
the baby (future
father) ("7)

1.20 (1.8)
-.30 (1.5)

ns

-.49 (48)
-.07 (1.3)

ns

Perceived
stress

Stress Index
Very high stress
(!12)
Smoking (Mother)

Tobacco/
Alcohol &
Medicine/dr
ugs

Alcohol (Mother)

Smoking (Future
Father)
Alcohol (Future
Father)

Drugs (Future Father)

Violence
during
childhood

Physical Violence

Sexual Violence
Intimate
partner
violence

Increase in fighting

Vociferous fighting
in the last 8 weeks

4.36 (3.28)
Yes

2

No

48

Yes

8

-1.77(1.2)

No

42

.03 (1.8)

Yes

5

No

45

Yes

22

-.05 (1.6)

No

28

.45 (1.7)

Yes

9

.49 (1.7)

No

41

-.10 (1.7)

Yes

1

No

49

Yes

4

No

46

Yes

2

No

48

Yes

7

1.36 (2.7)

No

43

-.22 (1.4)

Yes

7

1.23 (2.2)

No

43

-.24 (1.5)

.42

.002

4.36 (3.28)

.41

N/A

.31 (48)

ns

-.17 (2.7)
-.09 (2.0)

.14
(48)

ns

.16 (1.6)
-.03 (1.4)

N/A

ns

.33 (3.7)
-.32 (2.1)

-.78 (48)

ns

-.62 (2.2)

.20

-.34 (48)

ns

.08 (1.4)
-.07 (1.4)

-.38 (48)

ns

-3.32 (48)

ns

1.06 (1.5)
-2.32 (48)

ns

-.35 (1.3)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

.002

-2.1 (48)

.03

2.16 (3.0)
-.39 (2.9)
2.65 (2.8)
-.47 (2.7)

ns

N/A

N/A

-2.37 (48)

ns

N/A

2.65 (4.3)
-.95 (48)

4.36 (3.28)

N/A

N/A

.20 (48)

.003

-2.19 (48)

.03

-2.67 (48)

.008

.73 (2.0)
-.12 (1.3)
1.5 (1.8)
-.24 (1.2)

.11 (48)
-3.21 (48)

ns

.002

Mental
Health

Fighting with
physical violence
involved

Yes

0

No

50

Violence in a past
Intimate relationship

Yes

2

No

48

Yes

8

.61 (1.9)

No

42

-.11 (1.6)

Yes

3

No

47

Yes

18

Ever diagnosis of a
psychiatric disorder

Psychotropic-drugs

Ever have asked
psychological help
Ever received
inpatient psychiatric
treatment

No

32

Yes

0

No

50

N/A

N/A

N/A

N/A

N/A

N/A

3.12 (4.7)
-1.1 (48)

ns

-.63 (2.0)

N/A

-3.7 (48)

!.001

N/A

.005

-.29 (1.3)

-4.31 (48)

!.001

N/A

1.2 (3.8)
-2.93 (48)

-.33 (1.2)

N/A

.88 (1.4)
-.49 (1.6)

1.76 (1.6)

.52 (1.6)
-2.10 (48)

N/A

.05

-.29 (1.3)

-1.8 (48)

N/A

Note. M (mean), SD (standard deviation), DF(degrees of freedom), t (independent samples test t value), p (significance), r (correlation coefficient), N(number of
participants) N/A: not applicable, the comparisons could not be calculated when at least one of the groups was n! 5.

ns
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5.5. Discussion
5.5.1 Criterion-Related Concurrent Validity
One of the aims of this study was to examine the concurrent validity of the KINDEXGreek Version, a brief and easy to apply instrument for the identification of prenatal
psychosocial risk factors within the restricted everyday gynecological practice. Therefore we
collaborated with medical staff providing obstetrical care in 3 public health settings and a
Medical-Social Centre were MP classes were given to pregnant women. The medical staff used
the KINDEX Greek Version to interview 93 pregnant women during their regular doctors’
appointment or MP class. An experienced clinical psychologist applied established
questionnaires to interview a sub-sample of 50. To date, we do not have any knowledge about
previous studies implementing psychosocial risks assessment in the obstetrical care provided in
public health settings in Greece. We neither have knowledge of any other screening instrument
in Greek assessing psychosocial risk factors in the prenatal period. Because of the absence of
any other similar instrument to the KINDEX we used a series of established instruments to
examine the concurrent validity of the KINDEX as the “gold standard” measurement (Litwin,
2003). Therefore we created global scores for three main risk areas (Stress, Psychopathology
and Trauma Load). Correlations between the KINDEX and the global stress, global
psychopathology, and global trauma load assessed in the validation interview were moderately
high and positive (Table 4) establishing the concurrent criterion-related validity of the
KINDEX. From the results, we can conclude that the KINDEX can be used to assess the
psychosocial risks of the three main risks areas (psychopathology, stress, trauma-load) in public
health settings. Similar results confirming the criterion-related concurrent validity of the
KINDEX Spanish Version were found in previous validation studies in Spain and Peru, where
the KINDEX, following the same methodology, correlated positively with the three risk areas
of stress, psychopathology and trauma load (Spyridou et al., submitted a; Spyridou et al.,
submitted b). Similarly to the study in Canada, medical staff were able to correctly retrieve
significant information about the risk factors of the women using a structured tool to interview
pregnant women (Carroll et al., 2005). Women worldwide face serious psychosocial adversities
that may influence their pregnancy, their health and their child’s health and development
(Harrison & Sidebottom, 2008), the apparent solution to prevent such outcomes is the screening
of psychosocial factors during pregnancy (Austin, 2003).
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5.5.2 Group Comparisons and Correlates of the Global Stress, Psychopathology and Trauma
Load values between women with and without risks as assessed by the KINDEX.
We hypothesized that the group of participants who reported the presence of risk factors
in the KINDEX interview would also have higher scores in the related global stress,
psychopathology and trauma load scores. As illustrated in table 5, in the sub-sample of fifty
women participating in the validation interview, many of the risk factors were not represented
(not living with the partner, very little joy for the baby, fighting with partner with physical
violence involved, inpatient psychiatric treatment), or in other cases the group size was
insufficient (n ! 5) and comparisons within the groups were not applicable (age-risk,
immigration-mother, housing index-risk, medical risk factors, very little joy for the baby-father,
high stress, alcohol abuse-mother, drugs-father, physical and sexual abuse in childhood,
previous relationship IPV, psychotropic drugs).
Previous studies have shown that for ethnic minorities parental stress is more prominent
(Cardoso et al., 2010) and that poorer birth outcomes are registered (Giscombé & Lobel, 2005;
Lu & Halfon, 2003b). In our sample only five immigrant women participated in the validation
therefore comparisons with Greek women are not applicable, nevertheless 7 of the participants
whose partners were immigrants, had higher levels of both stress and psychopathology scores,
thus anxiety, depression or somatization symptoms. This implies that women from an
immigrant background even when this is defined by their partner’s origin, present more stress
and psychopathology symptoms during pregnancy.
Complications during pregnancy have been related in previous studies with a series of
psychosocial adversities during pregnancy (Dunkel Schetter & Tanner, 2012a). Chronic stress
is one of the factors that may provoke biological adversities during pregnancy (Latendresse,
2009). In our sample women who were experiencing complications during their pregnancy also
reported higher levels of stress, confirming the findings of previous studies (Lydon et al.,
2012).
Prenatal bonding in the KINDEX is assessed through an item asking if the pregnancy
was planned, an item related to the joy of the mother and father (mother’s rating) about the
baby and an item about the concerns of the mother and father (mother’s rating) about the future
with the baby. Negative prenatal bonding has been linked to with prenatal and postnatal
depression (Goecke et al., 2012) and health practices during pregnancy (Lindgren, 2001). In
our sample women who had not planned their pregnancy indeed had higher levels of stress and
psychopathology symptoms than women who had planned their pregnancy. Maternal and
paternal joy (rated by the mother) for the baby coming both correlate negative with the stress,
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psychopathology and trauma load scores reported by the mother, implying that women who are
more happy about their babies and rate their partners’ joy higher will have less stress,
psychopathology symptoms and trauma load during pregnancy. Maternal concerns about the
baby coming correlate positively with stress reported by the mother, indicating that mother who
are more worried about the future with their babies will have higher stress during their
pregnancy.
Several studies have shown the adverse effects of high levels of stress during pregnancy
on mothers’ health and fetuses growth and future child-neurocognitive development (Loomans
et al., 2012; Henrichs et al., 2010; Marion Tegethoff et al., 2010). Even though in our study
none of the participants was extremely stressed as assessed the PSS-4 in the KINDEX,
significant positive correlations between the perceived current stress (PSS-4) and the global
stress and psychopathology scores were found. Women who are more stress will also present
more depression, anxiety and/or somatization symptoms as assessed by psychopathology score.
IPV experiences prior and during pregnancy have been associated to poor maternal
(health complications and physical complaints) and infant outcomes (LBW infant, infant’s
intensive care) (Silverman, Decker, Reed, & Raj, 2006; Coker, Sanderson, & Dong, 2004). IPV
has also been linked to depressive symptoms during pregnancy and postpartum (Ogbonnaya et
al., 2013) and with state anxiety, PTSD and suicide (Pico-Alfonso et al., 2006). In our study
participants who reported having the feeling of an increase in fighting in their relationship,
have higher levels of global stress and psychopathology scores while those who report
vociferous fighting additionally report higher trauma load than their counterparts that did not
have conflicts with their partners during their pregnancy. These results, replicating the ones
found in previous studies, imply that women having currently fights with their partners will
also have more symptoms of stress and psychopathology and increased trauma load, exposing
mothers and infants to high risk for the adverse maternal and infant outcomes as described
above.
Prenatal mental disorders have shown to have an adverse impact on child’s development
late in life (Brand & Brennan, 2009). Symptoms of common mental illness in pregnancy will
also have a negative impact on birth outcomes and gestation length (Niemi et al., 2013). One of
the predictors for depressive symptoms during pregnancy having previous psychiatric history
(Lancaster, 2010). Results from our study confirm Lancaster’s findings, since women who had
received previously a psychiatric diagnosis report higher levels of psychopathology symptoms
and trauma load, while those that have sought psychological help in the past have higher levels
of stress and psychopathology scores. Previous mental health problems may still be present
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during pregnancy, while women suffering psychopathology symptoms are a high-risk group for
adverse pregnancy outcomes (T. Field et al., 2010)
5.5.3 Feasibility of the KINDEX in public health settings in Greece
Through the literature review in relation to prenatal assessment of psychosocial risks in
the Greek public health sector, we found no other studies reporting the use of a similar
screening instrument as the KINDEX. Such health policies have been carried out in countries
such us Canada (Carroll et al., 2005) and Australia (Willinck & Schubert, 2000). For the needs
of this validation study, untrained medical staff used the KINDEX to conduct assessment
interviews in their daily clinical practice and in only 20 minutes concluded the task. No
dropouts were registered from either the medical staff collaborating or the participants in the
study. Feasibility of the KINDEX in public health setting has also been demonstrated and
discussed in previous studies (Schauer & Ruf-Leuschner, submitted) (Spyridou et al., submitted
b; Spyridou et al., submitted a).
5.5.4 Conclusions
This is the first study using an instrument developed on evidenced-based literature to
identify psychosocial high-risk childbearing women. Like in previous studies the where the
KINDEX was applied, public health hospital context appears to be an appropriate setting for
such assessments, and this can be incorporated in the regular doctor’s appointments throughout
gestation, in the inpatient care of high-risk pregnancies and in MP classes. Public health
policies have now a valid tool that can be promoted and adjusted in the clinical practice.
The results of this study have confirmed the criterion-related concurrent validity is of
KINDEX, nevertheless longitudinal study designs including follow-ups are necessary to assess
the predictive validity of the KINDEX. Therefore the KINDEX can be used to identify highrisk pregnant women. As the results indicate the risks assessed by the KINDEX are factors for
increased stress and psychopathology symptoms, and express more trauma load experienced by
the women.
These results are a solid proof of the need for implementing such screening in the
prenatal period since mothers and their fetuses may be severely affected by risk factors as the
ones discussed in this study.
Eventually, evaluation of prevention programs and treatment interventions’ efficiency
would benefit the most needed populations, thus, women that have experienced or are currently
during pregnancy experiencing psychosocial adversities.
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Future studies should investigate the efficiency of the KINDEX as a tool in the service
of medical staff not only to identify high-risk population but also to refer them to the
appropriate psychosocial support centers and professionals.

Prenatal Screening for psychosocial risks in a high risk-population in Peru.
6.1 Abstract
Introduction: Prenatal stress and other prenatal risk factors (e.g intimate partner violence) have a
negative impact on mother’s health, the fetus’ development and enduring adverse effects on the neurocognitive, behavioral and physical health of the child. Mothers of low socio-economic status and
especially those living in crime-ridden countries are even more exposed to all kinds of risk factors.
Societies of extreme violence, poverty and inequality, often have difficulties providing adequate
mental health care to the most needy populations. The KINDEX is a brief standardized instrument that
assesses 11 different risk factors. The instrument was designed to be used by medical staff to identify
high-risk child-bearing women and, based on the results, to refer them to the adequate psychological
or social support providers. The instrument has been used previously in European countries. Here we
present the first study using the KINDEX in a Latin American country, Peru.
Methods
The study was conducted in cooperation with the gynecological department of a general hospital in a
suburban area of Lima. Nine midwives interviewed, using the KINDEX, ninety-five pregnant women
attending the gynecological unit of the Hospital. From these, forty pregnant women were reinterviewed by a clinical psychologist using established instruments (e.g. PSS-14, PDS, HSCL-25;
CFV) in order to assess the feasibility of the prenatal assessment in public health settings and the
relationship of the KINDEX with maternal perceived stress, psychopathology symptoms and trauma
load during pregnancy.
Results
We found high rates of risk factors in the examined pregnant women comparable with those found in
the general population. Significant correlations were found between the KINDEX sum score and the
three risks areas, stress, psychopathology and trauma load as assessed in the Clinical Expert
interviews. The different risks assessed by the KINDEX are related to higher levels of stress,
psychopathology and trauma load, depending on the risk.
Conclusions
Relations of past adverse experience and current stressors with perceived maternal stress,
psychopathology symptoms and traumatic experiences confirm the importance of prenatal assessment
for psychosocial risks. The use of KINDEX by midwives providing obstetrical care to pregnant
women in urban Peru is feasible and it can be used to identify high-risk women and refer them to
adequate mental health or social services so that women can receive adequate attention and support.
Early interventions are imperative to avoid adverse effects of maternal stress, trauma and
psychopathology on the fetus and child.
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6.2. Introduction
Evidence-based studies of the past decades demonstrated the link between
psychosocial factors in the prenatal period and adverse perinatal, neonatal and child outcomes
and mother-child relationship (Field, Diego, & Hernandez-Reif, 2006; Ford et al., 2005;
Brand & Brennan, 2009). The most efficient way to prevent these outcomes is to apply
screening procedures during pregnancy, to identify high-risk expectant women (Harrison &
Sidebottom, 2008; Austin, 2004).
Research related to the risk factors for adverse birth outcomes, perinatal outcomes and
child outcomes have focused on mother’s experiences before conception, during pregnancy
and the early postpartum period (Seng et al., 2013). Mother’s previous adverse experiences
during childhood have also been linked to later mother-child relationship and offspring
adjustment (Roberts, O’Connor, Dunn, Golding, & ALSPAC Study Team, 2004; Collishaw,
Dunn, O’Connor, Golding, & Avon Longitudinal Study of Parents and Children Study Team,
2007). Interdisciplinary psychological and biological research has proven that mother’s
experiences before and during pregnancy have a significant influence on the fetus through
alterations in the Hypothalamic Pituary Adrenal Axis (HPA-axis) of the mother (Teicher et
al., 2002). The psychosocial state of the mother alternates the neuroendocrine system
regulation during pregnancy (Evans, Myers, & Monk, 2008; Wadhwa, Dunkel-Schetter,
Chicz-DeMet, Porto, & Sandman, 1996); while these alterations may provoke adverse birth
outcomes (Bolten et al., 2010) neurocognitive impairment of the infant (Bergman et al., 2010)
or cardiovascular and metabolic child/adult dysfunction (P. Nathanielsz et al., 2007). There is
a series of risks factors that potentially put at risk the neonate and the child later on already
during the prenatal period, through epigenetic pathways (Ellison, 2010; Monk, Spicer, &
Champagne, 2012).
Among these risk factors chronic stress incited by life experiences such as family or
intimate partner violence or other stressful events, can be reflected in mother’s cortisol levels
during pregnancy (Latendresse, 2009). Perceived stress has been associated with adverse birth
outcomes such as lower birth-weight (LBW), reduced fetal weight gain, and reduced fetal
head and abdominal growth (Loomans et al., 2012; Henrichs et al., 2010), shorter length of
gestation and offspring’s size (Marion Tegethoff et al., 2010). Antenatal maternal stress may
have long-term effects on the child’ neurodevelopment (Talge et al., 2007). Children of
women who were stressed during pregnancy will present behavioral and emotional problems
in later childhood (Huizink, De Medina, Mulder, Visser, & Buitelaar, 2002), impaired
cognitive development (Buitelaar, Huizink, Mulder, De Medina, & Visser, 2003) and
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attention deficit hyperactivity disorder and autistic traits (Rice et al., 2010; Ronald, Pennell, &
Whitehouse, 2011).
Apart from current stress, previous traumatic events experienced by the mother can be
transgenerationally transmitted to the child, predisposing it to a stress-inducing environment
(Radtke et al., 2011; Daud, Skoglund, & Rydelius, 2005). Childhood sexual abuse has been
associated with intimate partner violence (IPV), suicidal ideation (Ko Ling Chan, Yan,
Brownridge, Tiwari, & Fong, 2010) and adult sexual, physical and psychological abuse
(Messman-Moore & Long, 2000).
Children of mothers who have suffered sexual abuse during childhood are more likely
to present hyperactivity symptoms, more emotional and behavioral problems and difficulties
with their peers (Roberts et al., 2004) as well as temperament problems and worse motherinfant interaction (Lang, Gartstein, Rodgers, & Lebeck, 2010) History of childhood
maltreatment and abuse of the mother has been related to posttraumatic stress symptoms and
depression during pregnancy as well as postpartum mental health and maternal attachment
(Yehuda, Halligan, & Grossman, 2001). Children exposed to parental trauma, are also more
prone to early traumatic experiences, such as emotional abuse and neglect; experiences that
are related to the development of PTSD in adulthood (Seng et al., 2013).
Childhood maltreatment has an intergenerational character, whereas in Peru 70-80%
of the adults that were maltreated in childhood are also maltreating their children and 41% of
the women are themselves victims of IPV (“INEI!: Encuesta Demográfica y de Salud Familiar
- ENDES 2012,” 2012). UNICEF reports for the year 20111 that punishment through physical
violence is integrated in the practices of child-rearing in Peru with 41% of parents recurring to
the old-fashion beating-up of their children (“UNICEF Perú - Protección de los niños, niñas y
adolescentes - Violencia y maltrato infantil,” n.d.). The Peruvian ministry of health recognizes
an increasing tendency of the reported cases to the Specific Units for the attention of
childhood and adolescent maltreatment (MAMIS) in the past years. The 42 MAMIs installed
across Peru for the year 2011 provided psychological care to 169,019 children and
adolescents victims of abuse. From these cases, 55% were treated for emotional abuse, 16%
for neglect and physical abuse, and 13% for sexual abuse (“Ministerio de Salud del Perú,”
n.d.). Regarding sexual abuse against female children and adolescents, a prevalence of 19.5%
is reported for the year 2009, nevertheless only 30-40% of the cases are reported; prevalence
is considerably higher in low SES and socially excluded areas (Butchart, Phinney Harvey,
Mian, Fürniss, & Kahane, 2009) .
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Childhood victimization has been associated with adolescent pregnancy (StevensSimon & McAnarney, 1994a). Adolescent pregnancies are associated with adverse birth, and
child outcomes; not only because of the young age per se, but due to all the related factors
surrounding it, such as socioeconomic disadvantage (Olausson, Haglund, Weitoft, &
Cnattingius, 2001), gynecologic immaturity, poor prenatal care, poverty and low prepregnancy weight among others (Scholl et al., 1992). Fetal deaths in adolescent pregnancies
have been associated to childhood adverse experiences and their psychosocial sequelae (Hillis
et al., 2004b). Adverse outcomes in children of teenage mothers can be observed in
intellectual deficits during childhood (Baldwin & Cain, 1980) and developmental delays
(Moore & Brooks-Gunn, 2002). In the metropolitan area of Lima, the prevalence of
adolescent pregnancy in the age range of 12- 14 is 0.5% and in the age range of 15-19 is
11.7% for the year 2011 for the metropolitan area of Lima (“INEI!: Encuesta Demográfica y
de Salud Familiar - ENDES 2012,” 2012).
Significant impact on mother’s and fetus health has also been proven for IPV during
pregnancy, which is associated with a series of obstetric complications, such as kidney or
urinary tract infections, high-blood pressure or edema, prenatal delivery and adverse neonatal
outcomes such as LBW and required infant intensive care (Silverman et al., 2006). IPV is
more frequent among women who have suffered childhood maltreatment or have a history of
other adverse childhood experiences (Bensley et al., 2003a). IPV during pregnancy has also
been associated with a series of obstetric complications, such as kidney or urinary tract
infections, high-blood pressure or edema, prenatal delivery and adverse neonatal outcomes
such as LBW and required infant intensive care (Silverman et al., 2006). Interpersonal trauma
exposure due to childhood adverse experiences or IPV by the mother has been found to have
adverse effects on prenatal attachment (Schwerdtfeger & Goff, 2007)..
Violence against women is very frequently observed in the lower SES populations in
Peru. The latest report from the World Health Organization (WHO) for the year 2012 in a
sample of 1086-partnered women in the city of Lima disclosed a prevalence of 48.6% for
lifetime physical abuse while with regard to lifetime sexual abuse prevalence was 22.5% and
current sexual abuse was 7.1% while 51.2% had experienced both physical and sexual abuse
in their lifetime and 19.2% were currently suffering both physical and sexual abuse. A study
in Lima revealed a lifetime prevalence of IPV among pregnant women (physical, sexual, or
emotional) was 45.1%; prevalence of reported physical emotional and sexual IPV was 34.2%,
28.4%, and 8.7%, respectively; older (" 30 years), unmarried, employed, and economically
disadvantaged women and those with lower education were more likely to experience lifetime
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and pregnancy IPV (Perales et al., 2008). A different study in Lima with 2167 women found
that women that were suffering physical abuse had 1.63-fold increased risk for unintended
pregnancy while the risk was 3.31-fold higher among women who experienced both physical
and sexual abuse compared with non-abused women (Cripe, Sanchez, Gelaye, Sanchez, &
Williams, 2011). Again in Lima, a study examined the relation between preeclampsia
prevalence and the presence of IPV pregnant women. Abused women reporting any exposure
to IPV compared with those reporting never exposure to IPV during pregnancy, had a 2.4-fold
increased risk of preeclampsia (Sanchez et al., 2008). As these studies imply IPV is a major
public health and societal problem in Peru.
Women suffering IPV during pregnancy are more likely to present depressive
symptoms throughout the entire gestation and up to one year postpartum (Ogbonnaya et al.,
2013). Depression during pregnancy has been associated with adverse birth and neonate
outcomes (Field et al., 2006; Kim & Jung, 2012) while fetus and neonate outcomes might be
worse when depression and anxiety are comorbid during pregnancy (Field et al., 2010; Field
et al., 2003). Maternal history of depression has been associated with more child maltreatment
(Sidebotham & Golding, 2001). Children born to depressive mothers may present, in later life
stages, behavioral inhibition, more anxiety, social incompetence, impulsivity and
aggressiveness (Huizink et al., 2002; McGrath, Records, & Rice, 2008; Barlow, 2002;
O’connor, Heron, Golding, Beveridge, & Glover, 2002)
In a study in Lima with 222 pregnant women carried out in 2009, the prevalence of
major depression was found to be as elevated as 40%. Among married women prevalence was
significantly lower (24%); nevertheless it was more elevated among those who had not
planned their pregnancy, and those who experienced pregnancy complications or presented a
health problem during their pregnancy (Luna Matos, Salinas Piélago, & Luna Figueroa,
2009).
Prenatal depression, anxiety and low levels of social support have been associated
with negative prenatal attachment that in turn predicts future mother-child attachment
(Condon & Corkindale, 1997). Later mother-child communication also depends on the type of
attachment (safe-unsafe) that the mother had with her infant in early childhood (Oppenheim,
Koren-Karie, & Sagi-Schwartz, 2007). In the same line, women that have higher avoidant or
unsecure attachment styles and more depressive symptoms are more likely to have children
with early childhood developmental delays (Alhusen et al., n.d.). In addition, women not
safely attached to their fetuses in the prenatal period are more likely to indulge themselves in
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unhealthy behaviors such as tobacco smoking, alcohol consumption or/and drug abuse
(Lindgren, 2001) exposing their fetus to even higher risk .
The adverse consequences of substance abuse during pregnancy on the developing
fetus and their enduring effects post-partum are well-known (Leonardi-Bee, Smyth, Britton,
& Coleman, 2008; Mitchell & Milerad, 2006; Keegan, Parva, Finnegan, Gerson, & Belden,
2010).
In Lima, for the time period 2001-2002 the prevalence of legal (alcohol & tobacco)
substances in the female population was 13.4% while for illegal substances was 0,1%. The
annual prevalence for alcohol dependence for women was found to be 2.2% while for tobacco
was 0.5% (EESMLC, 2002). A 2011 study with university students showed that 42% of the
males had recently consumed alcohol and 28% had recently consumed tobacco (Cajaleón,
Gutiérrez, & Lorenzo, 2012).
Socioeconomic factors also inter-play a key role in the immediate intra-uterine and
general environment of the fetus. Poverty in the family experienced early in childhood has
shown to have adverse effects on children’s development, achievement and behavior (Duncan
& Brooks-Gunn, 2000). In children from families of low socioeconomic status (SES) higher
levels of salivary cortisol were found in comparison with their peers from higher SES; at the
same time their mothers presented more feelings of depression (Lupien, King, Meaney, &
McEwen, 2001; Larson, 2007). Chronic stress is more prominent in low income populations
that normally have adverse living conditions such as food insecurity, increased crowding in
the house and unemployment, while all these factors have been associated to LBW deliveries
(Borders et al., 2007).
Among the demographic characteristics that can be a risk factor for adverse birth
outcomes, are immigration and ethnic minority status (Lu & Halfon, 2003b). These
populations have usually undergone great social (i.e. racism) and financial pressures in such a
point that ethnic differences in stress-related neuroendocrine, vascular, and immunological
processes can be observed (Giscombé & Lobel, 2005).
The percentage of immigration from both within Peru and foreign countries in the
metropolitan area of Lima reached in 2007 34% with the majority of these being internal
immigrants (“INEI - Publicaciones en Línea,” 2013). In the latter half of the 20th century, the
metropolis has grown rapidly due to migration from other regions of Peru, creating human
settlements similar to the Favelas in Brazil. These districts are characterized by lower SES
and higher incidence of violence (Butchart et al., 2009).
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Social support perceived by the mother’s parents or the infant’s father has been
associated with lower levels of stress in pregnancy and especially in the postnatal period
(Barnet, Joffe Duggan, Wilson, & Repke, 1996). Women who receive more support during
pregnancy will have better labor progress and infants born with higher Apgar scores and
higher birth weight (Collins et al., 1993). Adolescent mothers often lack a supportive social
context, since frequently they are single mothers and have to face a significant amount of
financial strain (Tanya Nagahawatte & Goldenberg, 2008). Single expectant women often
present worse maternal health and more adverse pregnancy outcomes (Tanya Nagahawatte &
Goldenberg, 2008). Depressive symptoms, stress and smoking during pregnancy are also
more common among these women (Barnet et al., 1996; Camp, Holman, & Ridgway, 1993;
Elsenbruch et al., 2006).
In Peru, disparities are found in the percentage of single mothers, depending on the
residential area. The prevalence in urban areas for the age range 12-14 reached 42.2% while
for the age range 15-19 rates dropped to 21% (“INEI - Publicaciones en Línea,” 2013).
Finally, medical risks and complications during pregnancy have been associated with
higher levels of stress (Lydon et al., 2012; Munch, Korst, Hernandez, Romero, & Goodwin,
2010). Pregnancy related complications may lead to miscarriage in the worse cases (Munch et
al., 2010; Okun, Schetter, & Glynn, 2011).
Considering the severe impact of all these factors on both mother’s health and
fetus/child’s development we carried out this study in a developing country where all the
previous factors are frequently observed in the general population and especially in low SES
populations (Butchart et al., 2009). The study was carried out in Peru, in one of the most
crime-ridden districts of the metropolitan area of Lima. Peru, like many countries in Latin
America, has increased incidence of violence against both women and children, due to
cultural factors and a complex social structure rooted in the experience of miscegenation,
patriarchal violence and the civil wars that have had disastrous humanitarian consequences
(Rondon, 2003). In this social climate women and children are the most vulnerable, exposed
daily to stressful experiences of violence (Butchart et al., 2009).
Prevention and early intervention in high-risk populations may be the key to avoiding
adverse outcomes in child-development (P. Nathanielsz et al., 2007), therefore applying
screening approaches as early as possible – ideally during pregnancy – is necessary to identify
high-risk pregnant women and to foster a positive parent-child-relationship and positive child
development (Austin, 2004; Goldenberg et al., 1997).
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The KINDEX, a brief and easy to apply screening instrument, assesses eleven
psychosocial risk factors including adolescent pregnancy, immigration background of the
parents, lack of social support, physical and medical factors, perceived stress, prenatal
attachment, childhood adverse experiences, intimate partner violence, substance use and
psychiatric history of the mother. It is designed for use by medical staff providing obstetrical
care during the prenatal period. It was developed by Schauer and Ruf-Leuschner and
validated in Germany (Schauer & Ruf-Leuschner, submitted; Ruf-Leuschner & Schauer,
submitted), and has been adapted in Spanish and Greek languages through validation studies
carried out in Spain and Greece (Spyridou, Schauer, Ruf-Leuschner, submitted (Spyridou,
Schauer, & Ruf-Leuschner, submitteda; Spyridou, Schauer, & Ruf-Leuschner, submittedb;
Spyridou, Schauer, & Ruf-Leuschner, submittedc). In collaboration with the gynecological
department of the general Hospital “Maria Auxiliadora” in the district San Juan de Miraflores,
in Lima, we carried out this study using the KINDEX Spanish Version for the first time in a
Latin American country.
The aims of this study were three-fold:
First, we examine the feasibility of the KINDEX in a public health setting serving low
SES population in a Latin American country.
Second, we examine the relationship between the sum of risk factors assessed by the
KINDEX with the related global scores of maternal psychopathology, perceived stress and
trauma load.
Third, we examine the relationship between each risk factor assessed by the KINDEX
and the global scores of maternal psychopathology, perceived stress and trauma load.
We hypothesize that the KINDEX will correlate significant with the risk areas of
maternal perceived stress, psychopathology symptoms and trauma load as assessed in the
Clinical Expert Interview.
Additionally we expect that the risk factors assessed in the KINDEX will also be
related with the three risks areas assessed in the Clinical Expert Interview. Participants who
report the presence of risks in the KINDEX will have higher scores in the respective stress,
psychopathology and trauma load variables as assessed in the Clinical Expert Interview.
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6.3. Methods
6.3.1 Procedure
The contact with the gynecological unit of the General Hospital was established
through the Peruvian Society of gynecology and obstetrics and the support of the president of
the Committee for Sexual and Reproductive Rights. The aims of the study and the
requirements for a successful collaboration were set and all the necessary documents
including the instruments to be used were submitted to the Ethics Board of the hospital for
ethical clearance. The coordinator of the study explained the aims of the study and presented
the KINDEX to the midwives, a brief protocol for the use of the KINDEX was also given and
the midwives were asked to follow the instructions when applying the KINDEX. Among the
guidelines given, were the strict randomization strategies5 that should be followed to avoid
selection bias when due to time constraints, it was not possible to ask all pregnant women to
participate in the KINDEX interview. Participation requirements included having completed
the 16th week of gestation and having good Spanish comprehension skills. Interviewers had to
use the KINDEX to interview the participants and not to administrate it as a self-report
questionnaire to the pregnant women. Prior to the interview, the midwife had to inform the
pregnant woman about the aim of the study, confidentiality and voluntary nature. Afterwards,
the participant was asked to read the information sheet and give her written informed consent
to be able to proceed with the interview. During the interview, the participant was in a private
room where no other family members or partners were allowed. Throughout the entire
screening procedure a Phd-student of the Department of Clinical Psychology of the University
of Konstanz was reachable and had weekly meetings with the group of midwives
collaborating in the study. A randomize subsample of forty participants was interviewed again
by a Phd-student of the Department of Clinical Psychology of the University of Konstanz
using standardized instruments to assess stress, psychopathology and trauma load.
6.3.2 Time and place of the study
The study was carried out in the National hospital Maria Auxiliadora in the
Southern area of Lima, between the districts of San Juan de Miraflores, Villa Maria del
Triunfo and near the remote district of Villa el Salvador between March and August 2011.
This hospital serves patients coming from four of the most unsafe districts in Lima, where
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violence is an everyday experience for their residents (“Ciudad Nuestra - Primera Encuesta
Metropolitana de Victimización 2011 - Lima,” n.d.).
All interviews were carried out by nine midwives in three different units of the
gynecological department. The majority (85.3%) were carried out in the external consultation
unit where women attended their regular doctor’s appointment during gestation, 13.7% in the
psychoprofylaxis – maternal classes and one was carried out in the inpatient unit where
women of high-medical risk were hospitalized. The validation interviews were carried out in a
private room provided by the gynecological department where nobody else was present
during the interview apart from the interviewer and the participant.
6.3.3 Interviewers
KINDEX: All the interviews (n=95) were carried out by nine midwives who provided
obstetrical care in the gynecological department of the hospital. All nine midwives offered
voluntarily to collaborate and carried out the interviews using the KINDEX until the end of
the study. None of the midwives reported problems during the study with the interview
procedure or the content of the interview. No dropouts from the study were registered for the
midwives.
Validation: All validation interviews were carried out by one Spanish-speaking PhDstudent of the Department of Clinical Psychology of the University of Konstanz. The
interviewer was blind regarding the KINDEX assessment before the validation interview to
avoid any bias. The PhD-student was trained in all standardized instruments at the Center of
Excellence for Psychotraumatology at the University of Konstanz, Germany.
6.3.4 Study Instruments
6.3.4.1 KINDEX
The original version included 30 items (some with sub-questions) assessing 11
different risk factors (Schauer & Ruf-Leuschner, submitted). The majority of the questions
were dichotomous (yes-no). Items using ordinal scales measure current stress, prenatal
bonding, living index and mother's age (see table 1.) The sum scores for the ordinal scales
were calculated and cut-off scores were used to create new dichotomous variables. A
KINDEX sum score was calculated and the internal reliability analysis of the instrument
yielded a Cronbach’s alpha of !=.74 (Schauer & Ruf-Leuschner, submitted). The Spanish
version of the KINDEX was obtained after a translation procedure as indicated by the WHO
(“WHO | Process of translation and adaptation of instruments,” n.d.), and the Spanish Version
was already used in a previous study in Spain, where the KINDEX was validated in Spanish
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for the first time (Spyridou et al., submitted). The internal consistency, the external validity
and the criterion-concurrent validity of the KINDEX Spanish Version were proven and
Cronbach’s alpha calculated for the KINDEX was != .67 (Spyridou et al., submittedb). The
internal consistency of the KINDEX in this study was also examined by calculating
Cronbach’s alpha. The scale consisted of 28 variables, Cronbach’s alpha was .66 First the
ordinal scales in the KINDEX were recoded into binary, as described above (also see table 1).
Three items were excluded because they had zero variance: immigrant status of mother and
father, drug consumption of the mother and the PSS-4 INDEX, since none of the participants
had a sum score higher than 12.
6.3.4.2 Clinical Expert Interview
The clinical expert (CE) interview consisted of different standardized instruments and
half-standardized tools. Expert interviews aimed at obtaining a more detailed impression and
to understand more about the situation of women presenting risk factors from a psychological
perspective. Sociodemographic information was collected through open questions created to
assess age, working situation of parents, marital status, previous and current pregnancy as
well as self-reported health condition of the participant.
The standardized questionnaires used by the expert clinical psychologists to interview
the participants are briefly described below:
Stress was assessed through the Perceived Stress Scale (PSS-14) (Cohen, Kamarck, &
Mermelstein, 1983a). The PSS-4 was also used in a previous study with pregnant women in
Spain (Spyridou et al., submitted) The items are related to the last month. PSS-14 scores are
obtained by reversing the scores on the seven positive items and then summing up all 14 items
that are rated on a 5-point Likert scale ranging from 0=never to 4=very often. Possible scores
range from 0-56. The 14-item version has good validity and test-retest reliability (r = .85),
and internal consistency of Cronbach (! = .84) (Cohen, Kamarck, & Mermelstein, 1983).

!
Table 1. Overview of the risk factors, scales, number of items and the risk definition.
!

Risk Factor

1

Age

2
3

Migration
Single Parent

4

Financial problems

Number of Items

Definition as a risk

1

Ordinal

! 21

2

Binary

Immigration mother or father

1
2*

1

Binary

Single parent

1

Binary

Worry about financial problems

Binary

Housing index ! 0.5 (rooms / person)

Binary

Physical Symptoms, complications, medical risks

Binary

Unplanned Pregnancy

Ordinal

Concerns 7-10 (Mother and Father)
Joy 0-3 (Mother and Father)

5

Ordinal

Stress " 12

1*

2
5
6

Physical Symptoms, complications,
medical risks
Prenatal Attachment

3

5
7

Current Stress

8

Traumatic Experiences during
childhood
Intimate partner Violence

Items included in the
KINDEX Sum Score

Scale

4

Physical Abuse
Sexual Abuse
9
Fighting increase; vociferous fights in the past 8
4
Binary
weeks; fisticuffs in the last 8 weeks; violence in a
previous relationship.
10
Substance Abuse
Nicotine, Alcohol, Drugs*
6
Binary
mother and father.
11
Mental Illness
Ever-psychiatric diagnosis, inpatient treatment,
4
Binary
psychotropic drugs, asked for help
Note: * the item is excluded from the calculation of Cronbach’s alpha as this risk factor was not present in the entire sample.
2

Binary

2
3

2
4
5*
4
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In addition to the PSS-14, the Everyday Stressors Index (ESI), (Hall & Farel, 1988)
was used. The ESI consists of 20 items on a 4-point Likert scale ranging from 0 (not bothered
at all) to 3 (bothered a great deal). A composite score of everyday stressors is calculated by
summing up responses to all items. Possible scores range from 0-60. The ESI assesses the
areas of financial concerns, congestion, job problems, child rearing and interpersonal
conflicts. As the ESI was originally created in English, in this study we used a validated
version in Spanish, which was provided by the author who conducted the adaptation into
Spanish in a previous study (C. Hopenhayn, Unpublished thesis). For the sample of this study
the internal consistency of the PSS-14 was calculated and Cronbach’s alpha was.84.
In order to assess a range of parameters related to the relationship quality, the Marital
Satisfaction Inventory was used (MSI-R) (Reig-Ferrer et al., 2004). The MSI-R consists of 13
scales, while in this study we used the following seven: Global distress assessing general
dissatisfaction with the relationship (!=.82). Affective Communication assesses individuals’
dissatisfaction with the amount of affection and understanding expressed by their partner
(!=.82). Aggression measures the level of intimidation physical and not-physical violence
experienced by respondents from their partners (!=.60). Role Orientation evaluates the
respondent’s advocacy for a traditional versus nontraditional orientation toward marital and
parental gender roles (!=.74). Family History of Distress reflects the disruption of
relationships within the respondent’s family of origin (!=.74). Dissatisfaction With Children
assesses the relationship quality between respondents and their children as well as parental
concern regarding one or more child’s emotional and behavioral wellbeing (!=.23). Conflict
Over Child Rearing evaluates the extent of conflict between partners regarding child-rearing
practices (!=.77). The MSI-R has a good construct and discriminatory validity. The test-retest
reliabilities range from satisfactory (r = .74) to good (r = .88) values. Internal consistency of
the scales range from ! = .74 to ! = .94. Scores are calculated by r-versing scores on the
negative items and the summing across of all the items. Sum scores and score range for each
subscale varies depending on the number of items in the scale.
To assess experiences of family violence during childhood, we used the Checklist of
Family Violence. The Checklist of Family Violence was originally based on two standardized
measures for exploring trauma exposure in childhood: the Early Trauma Inventory (Bremner
et al., 2000) and the Childhood Trauma Questionnaire (Bernstein et al., 1994) and used in
previous studies in different contexts (Catani, Jacob, Schauer, Kohila, & Neuner, 2008;
Catani et al., 2009). We used the Spanish version of the CFV that was used previously in a
study with children in Mexico (Erolin, 2012). The questions are categorized according to five
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types of family violence: physical abuse (10 items), emotional abuse (6 items), sexual abuse
(6 items), neglect (4 items), and witnessing violence (5 items). Items are rated in a binary
Yes-No scale. Sum score is calculated by summing across all items in each scale. Reliability
analysis for the sample of this study including all 31 items of the scale resulted in a
Cronbach’s alpha of .83.
Traumatic events and post traumatic stress symptoms were assessed by the
Posttraumatic Stress Diagnostic Scale (PDS) (Foa, 1995); the scale is intended to screen for
the presence of PTSD in patients who have identified themselves as victims of a traumatic
event or to assess symptom severity and functioning in patients already identified as suffering
from PTSD. It consists of 49 items and it is divided in four parts. Part 1 consists of a short
checklist, which identifies potentially traumatizing events experienced by the respondent. In
part 2, respondents rate their response to this event at the time of its occurrence to determine
whether the DSM IV criteria are met. In part 3 PTSD symptoms severity is rated through 17
items from 0 ("not at all or only one time") to 3 ("5 or more times a week / almost always").
Part 4 assesses interference of the symptoms with all-day functioning. The PDS yields a total
symptom severity score (ranging from 0 to 51) that reflects the frequency of the 17 symptoms
of PTSD in the last month. The events reported in Part 1 were summed up in the present study
and created a new item indicating the number of events experienced by the participants. The
Spanish Version of the PDS that was previously used in a study of Mexican population was
used in this study (Erolin, 2012). The PDS has demonstrated high internal consistency
(Cronbach’s ! = .92) and test–retest reliability (! = .74 for PTSD diagnosis; ! = .83 for total
PDS score), (Griffin et al., 2004).
Various instruments were used to assess depression, anxiety and somatization. For the
assessment of anxiety and depression, the Spanish version of the Hopkins Symptom Checklist
25 (HSCL-25) (provided by the Harvard Program in Refugee (Leonard R. Derogatis et al.,
1974) was used. It consists of 25 items: Part I of the HSCL-25 has 10 items for anxiety
symptoms; Part II has 15 items for depression symptoms. The scale for each question includes
four categories of response (“Not at all,” “A little,” “Quite a bit,” “Extremely,” rated 1 to 4,
respectively). Two scores are calculated: the total score is the sum of all 25 items, while the
depression score is the average of the 15 depression items. The validity of the instrument is
well established and there is evidence for good test-retest reliability for anxiety (r = .75) and
depression (r = .81). Information on internal consistency are at " = .84 for anxiety in
depression and " = .86 (Leonard R. Derogatis et al., 1974). Cronbach’s alpha for our study
was calculated and alpha was !=.68.
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The Spanish Version of the SCL-90-R (Derogatis et al., 1973) factorial analysis in the
general Spanish population revealed an eight factor structure (De las Cuevas et al., 1991). In
this study we only used the somatization subscale which consists of 12 items rated on 5-point
Likert scale, ranging from 0= not at all, to 4= extremely. The score is calculated by summing
across the 12 items. Possible scores can range from 0-60. Several studies have demonstrated
the reliability and validity of the SCL-90-R (Derogatis et al., 1973) (Derogatis, Rickels, &
Rock, 1976). Cronbach’s alpha calculated for the sample of our study was !=.75.
6.3.5 Sample
Participants include ninety-five pregnant women with an average age of 26.5 years
(SD=7.8, range= 14-43). The average gestation age was 31.5 weeks (SD= 5.2, range=18-41).
All participants and the respective child fathers were born in Peru. The sample is described in
detail, through the information collected by the KINDEX interview, in table 2. All the
participants that gave their informed consent after detailed information about the study and
the interview participated throughout the entire interview with the KINDEX. No dropouts
were registered. No data is available on how many women refused to participate after
information on the study was presented.
6.3.6 Statistical Analysis
Statistical analysis was performed using the SPSS 21st Version. To compare the two
groups of participants: those participating only in the KINDEX and those who participated in
both the KINDEX and the validation we used t-test for the continuous variables and "2 tests
for the nominal variables.
To create the global values of the three areas: Stress, Psychopathology and Traumaload, first we calculated the sum scores of all the scales, then z-transformed them and finally
we summed-up the z-transformed sum scores. The “global stress” value was created by
summing the stress scales (PSS14 & ESI). To calculate the “global psychopathology” value
we summed the somatization subscale (SCL-90), depression and anxiety scales (HSCL-25)
and the posttraumatic symptoms (PDS-symptoms). The “global trauma load” value was
calculated by summing the traumatic experiences (PDS-events) and the experience of family
violence (CFV).
We explored the normality assumption through the Kolmogorov-Smirnov normality
test for the global stress, psychopathology and traumatic stress values as well as for the
KINDEX sum score. The K-S test values were D(39)=.11; p=.19, for the global stress,
D(39)=.16; p=.18 for the global psychopathology, D(39)=.09; p=.20 for the traumatic stress
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and D(39)=.14; p=.03 for the KINDEX sum score. Significant values indicate that the
normality assumption is not met, therefore we calculated Spearman’s rank (rho) correlation
coefficient to define relationship between variables.
The global scores all have normal distribution; therefore to compare the two groups
(with-without risks), as assessed by the KINDEX, in relation to the global scores we
performed independent t-tests.
6.4. Results
6.4.1. Risk factors in the sample
In order to examine if there were differences between the sub-group that participated
in the CI interview and the group that only participated in the KINDEX screening, we
compared the frequency of risk in the three groups (e.g. number of immigrants in each group)
and the means in the ordinal scales of the KINDEX for each group. Only one significant
difference was found between the gestational age of the mothers, with the group that did not
participate in the CE interview having a higher average (M=33.55, SD=3.96) than the group
that participated in the CE interview (M=28.75, SD=4.14), [t(93)=4.9; p!.001]. Sample
descriptions and differences in risk frequencies between the groups are presented in Table 2.

!
Table 2. Overview of the risk factors in the KINDEX. Participants’ description and group comparisons of the risks between group who participated only in the KINDEX interview and the group
that participated in the KINDEX Interview and the CE Interview.
Load Factors
Item
KINDEX
Exp Yes
Exp No
P
-Gestational Age
M (SD)
31.53 (5.19)
28.75 (5.44)
33.55 (3.96)
.007
Alter
Age in Years
M (SD)
26.52 (7.84)
26.80 (4.14)
26.13 (8.79)
ns
Risk age ! 21
N (%)
26 (27.4)
15 (15.8%)
11 (11.6%)
ns
Migration
Mother
N (%)
0
0
0
n.a.
Father
N (%)
0
0
0
n.a.
Single Parent
Not living with the father
N (%)
27 (28.4%)
12 (12.6%)
15 (15.8%)
ns
Financial Worries
Housing index ! 0,5 (Room/Person)
N (%)
47 (49.5%)
19 (20%)
28 (29.5%)
ns
Financial Worries
N (%)
48 (50.5%)
25 (26.3%)
23 (24.2%)
ns
Physical Complaints and Medical risk factors
Physical Complaints
N (%)
57 (60%)
27 (28.4%)
30 (31.6%)
ns
Complications
N (%)
38 (40%)
13 (13.7%)
25 (26.3%)
ns
Medical Risk Factors
N (%)
34 (35.8%)
14 (14.7%)
20 (21.1%)
ns
Prenatal Bonding
Unplanned Pregnancy
N (%)
59 (62.1%)
23 (24.2%)
36 (37.9%)
ns
Joy Mother (0 to 10) risk!3
M (SD)
7,66 (2,32)
9.05 (1.70)
8.91 (1.54)
ns
M (SD)
ns
Worries Mother (0 to 10) risk"7
6,02 (2,71)
6.60 (3.30)
6.40 (3.25)
Joy Father (0 to 10) risk!3
M (SD)
9,18 (1,52)
7.63 (3.62)
7.82 (3.03)
ns
M (SD)
Worries Father (0 to 10) risk"7
ns
5,28 (3,09)
5.17 (3.55)
6.47 (3.21)
Stress
M (SD)
PSS-4 Sum Score , risk" 12
ns
6.44 (2.54)
6.0 (2.37)
6.76 (2.63)
Abuse in Childhood
Physical Maltreatment
N (%)
41 (43.2%)
22 (23.2%)
19 (20%)
ns
Sexual Abuse
N (%)
20 (21.1%)
10 (10.5%)
10 (10.5%)
ns
Intimate Partner Conflict and Violence
Increase in Conflicts (past 8 weeks)
N (%)
28 (29.5%)
13 (13.7%)
15 (15.8%)
ns
Vociferous Conflicts (past 8 weeks)
N (%)
28 (29.5%)
9 (9.5%)
19 (20%)
ns
Physical Violent Conflict (past 8 weeks)
N (%)
8 (8.4%)
2 (2.1%)
6 (6.3%)
ns
Ever violent intimate partner relationship
N (%)
21 (22.1%)
9 (9.5%)
12 (12.6%)
ns
Nicotine, Alcohol and Drugs*
Smoking (pregnant)
N (%)
3 (3.1%)
2 (2.1%)
1 (1.1%)
ns
Alcohol (pregnant)
N (%)
2 (2.1%)
0 (0%)
2 (2.1%)
ns
Smoking (father)
N (%)
27 (28.4%)
9 (9.5%)
18 (18.9%)
ns
Alcohol (father)
N (%)
29 (30.5%)
9 (9.5%)
20 (21.1%)
ns
Drug consumption (father)
N (%)
2 (2.1%)
0 (0%)
2 (2.1%)
ns
Psychiatric History
Ever psychiatric Diagnosis
N (%)
26 (27.4%)
10 (10.5%)
16 (16.8%)
ns
Ever Psychotropic medicine
N (%)
10 (10.5 %)
6 (6.3%)
4 (4.2%)
ns
Ever inpatient psychiatric treatment
N (%)
2 (2.1%)
1(1.1%)
1 (1.1%)
ns
Ever sought psychological help
N (%)
29 (30.5%)
15 (15.8%)
14 (14.7%)
ns
KINDEX
KINDEX Sum Score
M (SD)
7.63 (3.55)
7.80 (4.04)
7.51 (3.17)
ns
Note: Participation in the CE Interview (CE Yes), Participation only in the KINDEX interview (CE No), Number of participants (N), Means (M), Standard Deviation (SD), Not Significant (ns),
Significance (P), * None of the women was tanking drugs
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6.4.2. Correlations between the KINDEX Sum Score and the Global Stress,
Psychopathology and Trauma Load
To examine the relations between the KINDEX, and the risk areas assessed by the CE
interview, the global perceived stress, psychopathology and trauma load, a sum score was
calculated including the 31 dichotomous items (see table 1), (M= 7.63, min=0, max= 18, SD=
3.55).
The average of depression in our sample was found to be M=11.97, of anxiety
M=7.10, of PTSD Symptoms: M=6.97, of somatization: M=13.15, of perceived stress as
measured by the PSS-14: M=29.85 and as measured by the ESI: M=39.07, as it can be
observed in Table 3. Criteria for PTSD diagnoses were fulfilled by only one woman.
The sum score was then correlated with the global stress value, the global trauma-load
value and the global psychopathology value as assessed in the CE interview. The global stress
value ranged from 42 to 98 (SD=15.42). The global trauma-load value ranged from 1 to 25
(SD=5.53) and the global psychopathology value ranged from 7 to 89 (SD=22.55) (see table
4). The KINDEX sum score correlated significantly with the global stress score (r=.62;
p!.001), the global trauma-load (r=.50; p!.001) and the global psychopathology score (r=.61;
p!.001) (see table 4 & Figure 1 & 2).
Table 3. Psychopathology, Trauma Load and Perceived Stress as assessed in the Clinical
Expert Interview
Scale
N
M
SD
Min
Max
Depression

40

11.97

6.58

3

28.0

Anxiety

40

7.10

4.76

0

16.0

CFV

40

10.65

5.44

1

24.0

PTSD-Symptoms

40

6.97

8.91

0

29.0

PTSD-Events

40

3.45

1.90

0

8.0

Somatization

40

13.15

6.94

0

29

PSS-14

40

29.85

5.82

17

45

ESI

50

39.07

11.0

23

60

Global Stress

40

68.92

15.42

42

98

Global Psychopathology

40

39.20

22.55

7

89

Global Trauma load

40

1

25

11.38

5.53

Note: N (number of participants), M (mean), SD (standard deviation), Min ( score minimum), Max (score
maximum), CFV (checklist of family violence), PSS-14 (perceived stress scale-14 items), ESI (everyday stress
index).
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Table 4. Correlates between the KINDEX and the global stress, global psychopathology, and the
global trauma load in the CE interview.
KINDEX

KINDEX Sum Score

Stress

Psychopathology

Trauma Load

N=95

N=40

N=40

N=40

1

.62**

.61**

.50**

1

.78**

.46**

1

.47**

CE Interview
Global Stress Score
CE Interview
Global Psychopathology
Score
CE Interview
Global Traumatic Stress

1

Score
**Correlation significant in the level of !.001

6.4.3. Relationship between different psychosocial risk factors and Global Stress,
Psychopathology and Trauma Load
Table 5 presents the differences between participants who had risk factors and those who
did not, as assessed by the KINDEX, in the global scores of stress, psychopathology and
trauma load. Comparisons were carried out performing independent samples t-tests.
Significant differences were found between women who reported fears of financial
difficulties because of the baby and those who did not with regard to global stress [t(38)=-3.0,
p=.004]. Women reporting complications in their current pregnancy also had significantly
higher levels of stress [t(38)=-4.4, p=!.001], higher levels of psychopathology, [t(38)=-3.9,
p=!.001] and a higher trauma load [t(38)=3.11, p=.004] than their counterparts that were not
having complications. In the same way women who presented medical risks during their
pregnancy also reported significantly higher levels of stress [t(38)=2.24, p=.03] and
psychopathology [t(38)=-2.8, p=.006] than their counterparts who were not having medical
risks. Women that were highly concerned about the future with their baby had higher levels of
stress [t(38)=2.5, p=.01] and psychopathology [t(38)=-3.2, p=.003) than their counterparts
that were not highly concerned. Women who rated their partners as highly concerned about
the future with the baby had higher levels of stress [t(38)=2.9, p=.006) and psychopathology
[t(38)=2.2, p=.02) than their counterparts not reporting high concerns. Significantly higher
levels of psychopathology [t(38)=-2.67, p=.01] and trauma load [t(38)=-2.79, p=.008) were
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reported by women who had suffered experiences of physical violence in their childhood than
their counterparts who had not. Similarly, women that had experienced sexual abuse in
childhood report higher levels of trauma load than women that do not report sexual abuse in
childhood [t(38)=-3.05, p=.004). Women who reported having more vociferous fights during
the past eight weeks were also reporting higher levels of stress [t(38)=-2.7, p=.008],
psychopathology [t(38)=3.90, p!.001] and trauma load [t(38)=-3.73, p!.001) than women that
did not report vociferous fights. In relation to the psychiatric history of women, those who
report a history of a psychiatric diagnosis have higher levels of stress [t(38)=-2.7, p=.009),
psychopathology [t(38)=-2.07, p=.04] and trauma load [t(38)=-2.55, p=.01) than their
counterparts that did not report that. Women that reported that they had taken psychotropic
drugs in the past have higher levels of trauma load than women who had never taken
psychotropic drugs [t(38)=-2.55, p=.01]. Women that had asked for psychological help in the
past have higher levels of global stress [t(38)=-3.0, p=.004], psychopathology [t(38)=-3.87,
p!.001] and trauma load [t(38)=-2.57, p=.01), than their counterparts that had never asked for
psychological help.
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Figure 1: This figure presents the correlations between the global Trauma Load (left Y axis) and the KINDEX sum score (X
axis) and the correlations between the global Psychopathology (right Y axis) and the Kindex sum score (X axis). The blue
line shows the increasing linearity of the correlation between global trauma load and the KINDEX sum score. The green line
shows the increasing linearity of the global psychopathology and the KINDEX sum score.

Figure 2: This figure presents the correlations between the global Trauma Stress (left Y axis) and the KINDEX sum score (X
axis) and the correlations between the global Psychopathology (right Y axis) and the Kindex sum score (X axis). The purple
line shows the increasing linearity of the correlation between global stress and the KINDEX sum score. The orange line
shows the increasing linearity of the global psychopathology and the KINDEX sum score.

A

Table 5. Within Group Comparisons of the Global scores of Stress, Psychopathology and Trauma load and correlations.
Group with and without risks assessed by the KINDEX items Mean (M), standard deviation (SD) and within group comparisons. Correlations between the ordinal items in the KINDEX and
the three global scores
Global Stress
Global Psychopathology
Global Trauma Load
Risk Factor
Item
N
M (SD)
t (df)
r
p
M (SD)
t (df)
r
p
M (SD)
t
r
p
Age
Age in years
40
26.5 (4.3)
-.04
ns
26.5 (4.3)
.009
ns
26.5 (4.3)
.41
.009
Less than 20

Immigration
Background

Social Support

Financial
Difficulties

Yes

15

1.38 (1.3)

No

25

1.71 (1.5)

Yes

0

Immigration (Father)

No
Yes
No

40
0
40

Living with the father
of the baby

Yes

28

1.55 (.9)

No

12

1.60 (1.6)

Yes

25

2.09 (1.2)

Immigration
(Mother)

Financial Fears

-.68 (38)

Housing Index
(room/person)
Room/person < 0.5

ns

-.86 (1.3)
.52 (1.7)

2.62 (38)

N/A

N/A

N/A

N/A

2.20 (2.7)
ns

-.22 (38)

ns

-1.7 (38)

ns

2.45 (4.3)
3.08 (3.9)
.004

.78 (1.3)

-.62 (3.3)

.65 (.50)

-.15

ns

.65 (.50)

Yes

19

1.81 (1.5)

No

12

1.39 (1.3)

2.22 (3.7)

Yes

27

1.74 (1.5)

3.0 (4.1)

No

13

1.28 (1.2)

-.11

ns

2.35 (4.0)
-.89 (38)

Physical Complaints

2.96 (4.1)

1.45 (38)

N/A

-3.0 (38)
10

1.15 (3.1)

N/A

.11 (38)

No

Physical
complaints,
complications

ns

-.92 (38)

ns

ns

.78 (1.6)

-.10 (38)

ns

-.74 (38)

ns

.25
(1.88)
-.10
(1.67)
.37
(1.87)
-.62
(1.27)

-.59 (38)

ns

.124 (38)

ns

.65 (.50)
.47
(1.65)
-.43
(1.71)
.14 (1.7)
-.29 (1.6)

.01

-.33

.05

-.17 (38)

ns

-.73 (38)

ns

and medical
risks

Complications

Medical risk factors

Prenatal
Bonding

Unplanned
Pregnancy
Joy for the baby
(Future mother)
Very little Joy for the
baby (future mother)
(!3)
Concern for the
future with the baby
Very high concern
about the future with
the baby (future
mother)
Joy for the baby
(future father)
Very little joy for the
baby (future father)
(!3)

Yes

13

2.85 (1.2)

No
Yes

27
14

1.0 (1.1)
2.24 (1.4)

No

26

1.22 (1.3)

Yes
No

23
17

1.84 (1.5)
1.25 (1.3)

0

No

40

ns

2.75 (3.9)
1.64 (3.7)

ns

8.9 (1.6)

-.07
N/A

Yes

21

2.13 (1.5)

No

19

1.0 (1.1)

No

7
33

-2.5 (38)

16
24

.014

-.05

ns

ns

-.03

ns

2.33 (1.4)
1.07 (1.2)

.006

-.89 (38)

ns

.32 (1.9)
-.44 (1.2)

ns

8.9 (1.6)

-.18

-.25 (1.8)

6.4 (3.2)
3.96 (4.1)

.43

-3.2 (38)

.006

.003

-.15

ns

ns

-.09

ns

3.90 (4.0)

ns

-1.42 (38)

ns
-.16

ns

6.4 (3.2)

.065

ns

.06 (1.8)

-.25 (38)

ns

7.74 (3.2)

-.17

ns

-.11 (1.6)

-.89 (38)

5.93 (3.4)

ns

-.23

ns

.35 (1.5)
-2.2 (38)

1.20 (3.3)

-1.26 (38)

.53 (2.1)
.43 (38)

5.93 (3.4)

.006

.004

-.07 (.56)

7.74 (3.2)

2.40 (4.0)

-3.11 (38)

N/A

1.70 (3.0)
.80 (38)

-2.9 (38)
No

-2.8 (38)

.42 (2.4)

5.93 (3.4)

Yes

.001

1.14 (.85)
1.67 (1.5)

!.001

N/A
.52

7.74 (3.2)

Concern for the
future with the baby
(Future father)
Very high concern
about the future
with the baby
(future father) ("7)

-1.2 (38)

1.09 (3.1)

1.10
(1.5)
-.53 (1.5)
.46 (1.4)

-3.9 (38)

.85 (3.0)
4.48 (4.2)

.03

6.4 (3.2)

Yes

5.24 (3.8)

2.2 (38)

8.9 (1.6)
Yes

!.00
1

-4.4 (38)

.02

-1.05 (38)
-.23 (1.8)

ns

Perceived stress

Stress Index
Very high stress
(!12)
Smoking (Mother)

Tobacco/
Alcohol &
Medicine/drugs

Alcohol (Mother)

Smoking (Future
Father)
Alcohol (Future
Father)
Drugs (Future Father)
Violence
during
childhood

Physical Violence

Sexual Violence

Intimate
partner
violence

Increase in fighting

Vociferous fighting
in the last 8 weeks

6.44 (2.54)
Yes

0

No

40

Yes

2

No

38

Yes

0

No

40

Yes

9

2.09 (1.2)

No

31

1.42 (1.4)

Yes

9

2.04 (1.2)

No

31

1.47 (1.4)

Yes
No

0
40

Yes

22

1.82 (1.2)

No

18

1.31 (1.6)

Yes

10

1.75 (1.3)

No

30

1.54 (1.4)

Yes

13

1.65 (1.1)

No

27

1.56 (1.5)

Yes

9

2.76 (1.2)

No

31

1.28 (1.3)

.59

!.001

6.44 (2.54)

.44

.005

6.44
(2.54)

.24

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

-1.1 (38)

ns

-.99 (38)

ns

2.37 (3.5)
1.96 (4.0)

.27 (38)

ns

-.28 (38)

ns

2.60 (2.6)
2.18 (4.1)

N/A

-1.1 (38)

-.26 (1.3)
.07 (1.8)

3.66 (4.1)

ns

-.18 (38)

ns

-2.7 (38)

.008

3.03 (4.7)
2.03 (3.5)
3.27 (3.6)
1.80 (3.9)
6.07 (2.7)
1.18 (3.4)

ns

-.20 (1.7)

-1.38 (38)

ns

-2.67 (38)

N/A

.01

.60 (2.8)
-.39 (38)

.52 (38)

.69 (1.6)

N/A

ns

ns

.63 (1.7)

-2.79 (38)

.008

-3.05 (38)

.004

-.77 (1.4)
-.70 (38)

ns

-1.12 (38)

ns

-3.90 (38)

!.001

1.31 (1.5)
-.43 (1.5)
-.01 (2.2)
.008 (1.4)
1.6 (1.5)
-.47 (1.4)

.041 (38)
-3.73 (38)

ns

!.001

Mental Health

Fighting with
physical violence
involved

Yes

2

No

38

Violence in a past
Intimate relationship

Yes

9

2.01 (1.6)

No

31

1.48 (1.4)

Yes

10

2.66 (1.0)

No

30

1.26 (1.4)

Yes

6

2.16 (1.4)

No

34

1.50 (1.4)

Yes

15

2.45 (1.1)

Ever diagnosis of a
psychiatric disorder

Psychotropic-drugs

Ever have asked
psychological help
Ever received
inpatient psychiatric
treatment

No

25

Yes

1

No

29

N/A

1.10 (1.3)

-.92 (38)

N/A

ns

3.42 (4.4)
1.95 (3.7)

-1.02 (38)

N/A

ns

4.39 (2.8)
-2.7 (38)

.009

1.58 (3.9)

ns

-3.0 (38)

.004

1.87 (3.7)

-2.07 (38)

.04

N/A

-1.53 (38)

ns

-.45 (1.5)

-3.17 (38)

.003

-2.55 (38)

.01

1.55 (1.7)
-1.61 (38)

ns

-3.87 (38)

!.001

4.90 (3.7)
.70 (3.0)

-.22 (1.7)
1.35 (1.4)

4.58 (4.2)
-.94 (38)

.76 (1.5)

-.27 (1.5)
.84 (1.7)

N/A

-.50 (1.5)

-2.57 (38)

N/A

Note. M (mean), SD (standard deviation), DF(degrees of freedom), t (independent samples test t value), p (significance), r (correlation coefficient), N(number of
participants) N/A: not applicable, the comparisons could not be calculated when at least one of the groups was n !5

.01

Study in Peru: KINDEX Assessment in High-Risk Population 151

6.5. Discussion
The present study examined the feasibility of prenatal screening for psychosocial risk
factors in a public health setting serving high-risk population in the suburban area of Lima,
Peru. We also explored the relationship of the risks’ sum assessed by the KINDEX with the
global scores of maternal perceived stress, psychopathology and trauma load through a CE
interview. Finally, we examined the relationship of each risk factor assessed in the KINDEX
with the three global scores of perceived stress, psychopathology and trauma load.
As literature and our data equally show, such a screening and the subsequent
interventions are urgently needed considering the high prevalence rates of risk factors and the
relationship of previous maternal experiences with the current perceived stress,
psychopathology symptoms and trauma load.
An exploration of the prevalence rates of the risk factors we were able to retrieve data
for the general population revealed the similarity between the rates in the population and in
our sample.
Adolescent pregnancy for the year 2011 was reported to be 11.7% in the age range of
15-19 (“INEI: Encuesta Demográfica y de Salud Familiar - ENDES 2012,” 2012) in the
metropolitan area of Lima. In our sample, the prevalence rate was much higher, reaching
27.4%. This could be explained by the fact that the participants in this study come from a low
SES, as mentioned above, where adolescent pregnancy is probably more prominent than in
higher SES. Adolescent pregnancy often brings adverse birth outcomes (Hillis et al., 2004)
(Scholl et al., 1992), intellectual deficit in childhood (Baldwin & Cain, 1980) and adolescent
mothers have been shown to be more likely to mistreat their children (Stevens–Simon et al.,
2001a). Adolescent mothers will present higher levels of depressive symptoms and stress in
pregnancy and postpartum, while these could be mediated by social support (Barnet, Joffe,
Duggan, Wilson, & Repke, 1996). Parenting stress for this group will be higher due to more
financial strains and dependence from other family members (Holub et al., 2006; Olausson et
al., 2001).
Often adolescent mothers also lack social support and the support of a stable intimate
partner relationship (Camp et al., 1993). Prevalence data for single mothers in Lima for the
year 2007 were 9.1% for women older than 12 years. The overall prevalence in urban areas
for age range 12-14 reached 42.2% while for the age range 15-19 rates dropped to 21%
(“INEI - Publicaciones en Línea,” 2013). In our sample, women not living with their partners
reached 28.7% a high percentage that can be attributed to the prevalence of adolescent
mothers (27.4%) in our sample. Children who grow up with single mothers are more prone to
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being neglected, mainly because of mother’s stressful life conditions and her heightened
attention to new intimate relationships (Gaudin, 1995). Growing up, these children may
experience more economic hardship that could eventually affect their socioemotional
functioning (McLoyd, 1998).
Intimate partner violence, in Peru presents one of the highest prevalence among ten
countries as elucidated in the latest report of the WHO on violence against women (“WHO |
Global and regional estimates of violence against women,” n.d.). The prevalence of past
physical intimate partner violence in our sample was 22.1% whereas vociferous fighting
during the last 8 weeks a 28.9% of the participants respondent positively. As results indicate
the prevalence of IPV in our sample is congruent with established understandings of rates
among the general population (Perales et al., 2008). Women suffering IPV during pregnancy
have a lot of adversities to face related to obstetric outcomes (Coker, Sanderson, & Dong,
2004; Kendall-Tackett, 2007). Women experiencing IPV in pregnancy will also have higher
levels of stress during pregnancy and postpartum, and will mistreat their children more
(Taylor, Guterman, Lee, & Rathouz, 2009). High stress during pregnancy has been related to
cognitive impairment and fearfulness in childhood (Bergman, Sarkar, O’Connor, Modi, &
Glover, 2007).
The prevalence of childhood abuse reported in our study was 43.2%, a rate very
similar as the one reported by UNICEF (“UNICEF Perú - Protección de los niños, niñas y
adolescentes - Violencia y maltrato infantil,” n.d.). We consider that the prevalence found in
our study is representative of the one in the general Peruvian population. At the same time
high prevalence of such experiences in mother’s childhood imply a higher risk for posttraumatic and depressive symptoms during pregnancy (Mezey et al., 2005) and for poor
obstetric and neonate outcomes (Stevens-Simon & McAnarney, 1994b). Mothers that were
abused in childhood are more likely to present poorer parenting and at the same time their
infants will demonstrate more difficult temperament (Lang et al., 2010).
Regarding sexual abuse, prevalence against female children and adolescents in Peru
for the year 2009 was 19.5% (Butchart et al., 2009). The prevalence of sexual abuse in
childhood reported by our sample was 21.1%. The prevalence found in our study is
representative of the sexual abuse in the general population. Implications of maternal
exposure to sexual abuse during childhood have previously been related to higher levels of
post-traumatic stress symptoms, depression (Becker, Stuewig, & McCloskey, 2009; Chapman
et al., 2004; Roberts et al., 2004) and an increased likelihood of suffering IPV and suicidal
ideation (Ko Ling Chan et al., 2010; Messman-Moore & Long, 2000; Barnes, Noll, Putnam,
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& Trickett, 2009). Additionally, child adjustment is shown to be more problematic in children
of sexually abused mothers (Roberts et al., 2004).
Prevalence of psychiatric history in the sample of present study was 27.4%, while
30.5% had at some point asked for psychological help, a 10% had taken psychotropic drug
and just 2.1% had been treated in an inpatient psychiatric clinic. This rate is similar to the one
found in the general female population and thus we consider prevalence of psychiatric
disorders in our sample as representative (EESMLC, 2002). It has been demonstrated in
previous studies that high rates of depression and anxiety in pregnancy are related to adverse
pregnancy and poor neonate outcomes (Field et al., 2010; Andersson, Sundström-Poromaa,
Wulff, Aström, & Bixo, 2004). Prior pregnancy mental illness is also related to the course of
mental health during pregnancy and postnatal outcomes (Heron, O’Connor, Evans, Golding,
& Glover, 2004; (Sidebotham & Golding, 2001). The sample of this study having high rates
of previous psychiatric history is also at risk of currently suffering from psychopathology
symptoms. In this case women are more likely to have poor postpartum interactions with their
infants (Tiffany Field et al., 2001b), suffer more obstetric complications and present more
adverse neonate outcomes (Alder et al., 2007).
Lifetime substance consumption prevalence for legal substances (alcohol & tobacco),
No prevalence rates specifically for pregnant women were found in the literature. The sample
of the present study reported a 2.2% for smoking and 3.1% for alcohol consumption, though
none of the participants reported use of illicit drugs. The prevalence of alcohol consumption
for their partners was 30.5%, for smoking 28.4% and for illicit drug consumption 2.1%. As
results show the prevalence rates of substance abuse among the sample are not very high,
nevertheless prevalence rates reported for their partners are much higher. Studies have
showed that environmental smoke relevantly affects mother’s and fetus health during
pregnancy (Anderson & Cook, 1997; Leonardi-Bee et al., 2008). Recent studies from lower
SES populations have demonstrated a strong link between partner’s alcohol drinking and IPV
experiences including forced sex by the partner (Eaton et al., 2011).
6.5.3. The relationship between the KINDEX and the CE Interview Global
Psychopathology, Stress and Trauma Load
Significant positive correlations between the KINDEX sum score and the global
scores of stress, psychopathology and trauma load as elucidated in table 4, prove the
concurrent validity of the KINDEX. From these results we may conclude that the KINDEX
indeed assesses factors related with stress, psychopathology and trauma load. These results
prove that the KINDEX risk factors are closely related to mother’s current perceived stress,
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and indicate that a relationship exists between the stress and the psychopathology symptoms
and the trauma load of the mother. As shown in other studies, stress, depression social support
and financial difficulties are often comorbid during pregnancy and pose serious problems to
both mother and fetus (Fowles, Stang, Bryant, & Kim, 2012; M. Tegethoff, Greene, Olsen,
Meyer, & Meinlschmidt, 2010).
Similarly to other studies we found that women who have a history of traumatic
experiences also have higher levels of stress and psychopathology symptoms during
pregnancy (Loveland Cook et al., 2004; Maggioni, Margola, & Filippi, 2006).
6.5.4 Group Comparisons of Global Stress, Psychopathology and Trauma Load values
between women with and without risks, as assessed by the KINDEX
We hypothesized that women who presented different risk factors in the KINDEX
would have higher rates of stress, psychopathology or/and trauma load, depending on the risk
factor. Our hypothesis was confirmed partly for some of the risks, while others, even when a
risk was present, demonstrated no higher scores in global perceived stress psychopathology or
trauma load.
Adolescent pregnancy is considered to be a risk factor for the mother and the fetus
(Scholl et al., 1992). In this study women younger than 21 years did not present higher levels
of stress or psychopathology, nevertheless women older than 21 years had more trauma load,
explained probably from the accumulation of traumatic experience with the pass of time.
Social support has been found to be a protective factor against stress during pregnancy
(Barnet, Joffe A, et al., 1996). In our study, women who were not living with their partners
did not have higher levels of stress, psychopathology or trauma load. Considering that a large
percentage were adolescents we suppose that many were still living with their families, and
even though they were not living with their partners they might receive sufficient support
from their parents. IPV has been associated with depressive symptoms during pregnancy and
in the postpartum period (Ogbonnaya et al., 2013).
Financial difficulties and low socio economic status are associated with increased
stress that in turn affects the health of the mother and the fetus (Larson, 2007). Psychiatric
disorders (Cook et al., 2010) and chronic stress (Borders et al., 2007) are common and harder
to treat in low-income populations. In this study women who reported having financial fears
had higher levels of stress while those who were living in smaller houses reported higher
levels of trauma load. This could also probably be explained by the increased prevalence of
family violence experienced by these women.

Study in Peru: KINDEX Assessment in High-Risk Population 155

Medical complications during pregnancy are related to a series of psychosocial
adversities in pregnancy (Dunkel Schetter & Tanner, 2012a) while higher levels of chronic
stress are linked to biobehavioral adversities during pregnancy (Latendresse, 2009). In our
study women who presented more complications during their pregnancy also reported higher
levels of stress, psychopathology symptoms and trauma load and at the same time those who
had medical risks for their pregnancy also reported higher levels of stress and
psychopathology.
Negative prenatal bonding is associated with prenatal and postnatal depression
(Goecke et al., 2012) and health practices during pregnancy (Lindgren, 2001). In our study
women that had not planned their pregnancy did not have higher levels of stress,
psychopathology, or trauma load. This could be explained by the fact that many pregnancies,
especially adolescent pregnancies are not planned, and are common as indicated by the
prevalence rate found in our sample (27.4%). Nevertheless women that were more concerned
about their future with the baby, and also rated their partners’ concerns as high, reported more
stress and psychopathology symptom (depression, anxiety, PTSD-symptoms) than women
who were not extremely concerned.
High levels of stress during pregnancy have a direct impact on mother’s health and
influence the fetus growth and future neurocognitive development (Loomans et al., 2012;
Henrichs et al., 2010; Tegethoff et al., 2010). In this study none of the participants had
extremely high stress as assessed by the PSS4 therefore comparisons between two groups are
not applicable in this case. High scores might not have been observed because of the shortversion of the scale (PSS-14) that was limited only to 4 items, and might have not been able
to embrace the realistic levels of stress assessed by the mother.
Substance consumption is linked to a series of adverse neonatal outcomes and child
adverse outcomes (Pfinder et al., 2013) that in the worse cases may lead to infant mortality
(O’Leary et al., 2013). Effects of maternal substance consumption can been even noticed in
later adulthood (Day et al., 2013). In our sample prevalence of both maternal alcohol
consumption and smoking were very low, therefore no comparisons were applicable between
women who were smoking and those who were not, while none of the participants reported
using illicit drugs. Between women whose partners were drinking alcohol or were smoking
and those whose partners were not, no differences were found with regard to the stress,
psychopathology and trauma load. Nevertheless, the impact of environmental smoke still
could be very adverse for the mother and the fetus (Leonardi-Bee et al., 2008).
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Childhood adverse experiences are associated with depression and higher levels of
PTSD symptoms during pregnant (Yehuda et al., 2001). Women in this study that report
having experienced physical violence in their childhood indeed report higher levels of
psychopathology and trauma load than women that did not have such experiences, confirming
results of previous studies (Mezey et al., 2005). In the case of sexual abuse, women reporting
such experiences in their childhood have higher levels of trauma load than women that did not
report such experiences, replicating results found in other studies (Mezey et al., 2005). Even
though in previous studies childhood sexual abuse has also been related to higher levels of
psychopathology and parenting (Roberts et al., 2004; Lang et al., 2010) the same results were
not found in our study. This might be due either to the small number of participants reporting
sexual abuse in childhood, or due to the existence of protective factors in adulthood, such as
partners’ support.
In the present study women who had past IPV experiences did not report higher levels
of stress, psychopathology or trauma load, nevertheless those women who were having
vociferous fighting with their partners in the past 8 weeks did present higher levels in all the
three areas. This result implies that a current conflictive intimate relationship could increase
stress, psychopathology and indicates higher levels of trauma load experienced by the
participants. This results is according to those found in previous studies (Rosen et al., 2007)
Studies have shown the adverse effect of depression and anxiety on pregnancy
outcomes (Field et al., 2010; Alder, Fink, Bitzer, Hösli, & Holzgreve, 2007). Women in this
study that reported having previous history of psychiatric disorders, either that have received
a psychiatric diagnosis or have sought help in the past, have higher levels of stress,
psychopathology and trauma load. The smaller group of women (n=6) that had received
psychotropic drugs reports higher levels of trauma load. This implies that indeed women that
were previously diagnosed with a mental disorder are also currently in a worse position in
relation to their mental health and traumatic experiences than their counterparts that were not.
6.5.5 Conclusions
The aim of this study was three-fold: we wanted to examine the feasibility of the
KINDEX Spanish Version in a high-risk population setting, in a public health center of the
suburban area of Lima. On the other had we wanted to examine the relationship of the
KINDEX Spanish version with the maternal perceived stress, psychopathology symptoms and
trauma load. And finally, we aimed to examine the relationship of each risk factor assessed in
the KINDEX with the risk areas of maternal perceived stress, psychopathology and trauma
load. In previous studies concurrent validity and feasibility of the KINDEX in public health
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settings had proven to be high (Schauer, & Ruf-Leuschner submitted; Ruf-Leuschner M. &
Schauer, M., submitted; Spyridou et al., submitted).
The feasibility of a prenatal screening is confirmed by two main outcomes of the
study: the absence of dropouts from both the interviewers and the participants, indicating that
screening for psychosocial risks among pregnant women in a public health setting in Peru is
feasible, well accepted and does not interfere with the everyday obstetrical praxis even in
busy hospital settings like the one of this study. The prevalence of the majority of factors
assessed by the KINDEX was well represented in our sample in comparison with the general
population, even for risk areas that intimate information disclosure was requested (childhood
adverse experiences, IPV). This indicates that women had no difficulties in disclosing
personal information to their midwives and in turn midwives addressed these questions in a
perfect manner without biasing the response of the participants.
Relationship of the KINDEX with perceived stress, psychopathology and trauma load
is proven, indicating that women who score high in the KINDEX will also have more
perceived stress, psychopathology symptoms and trauma load. This draws attention to the
importance of referring women identified by the KINDEX as high-risk to the adequate mental
health professionals, because indeed, as results show, they are in urgent need of interventions.
This result indicates that the KINDEX assess risks related to stress, psychopathology and
trauma load and that it can be used in public health settings for the screening of factors related
to these areas in pregnant women.
Higher scores of stress, psychopathology and trauma were found in women reporting
the presence of risk factors, confirming the results found in previous studies (Dunkel Schetter,
2011). Results show that previous maternal experiences have an impact on maternal perceived
stress and psychopathology symptoms during pregnancy confirming previous findings in
other studies (Feizi et al., 2012). Such experiences are often neglected and not perceived by
medical staff, nevertheless they are of great importance for the maternal and fetus health.
Using the KINDEX the medical staff will be able to detect such experiences and identify
high-risk women.
Furthermore, longitudinal studies are needed to define the impact of the prenatal
psychosocial risks on maternal and child health and maternal-child attachment and
communication. The predictive validity of the KINDEX could also be examined through such
studies.
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7. General Discussion
The efficacy of the KINDEX as a screening instrument in the hands of medical staff to
identify psychosocial risks for adverse pregnancy, neonatal and child outcomes in expectant
women has been demonstrated in our studies in three culturally different settings of public
health. Moreover, the experience of the midwives and gynecologists collaborating in the
studies was reported to be positive and they encountered no obstacles in their daily medical
praxis due to the KINDEX interviews. The feedback of the women that participated in the
studies was also positive while at the same time they stated to have the feeling of a greater
proximity with the medical staff, and being more cared for by their midwives and
gynecologists. The feedback of both the medical staff and the women is important when
assessing the feasibility of prenatal screening in busy and time restrained obstetric care and
when addressing delicate intimate information of the women. Disclosure of such information
in the studies in Spain and Greece was shown to be somewhat challenging. Nevertheless in
the study in Peru disclosure of such information was more unguarded. This discrepancy might
be due to cultural differences, since disclosure of intimate information in family oriented
societies has been previously shown to be problematic (Finkelhor, 1994). The other factor that
could influence disclosure of such information could be the manner in which medical staff
addressed these questions (childhood sexual abuse and physical maltreatment, intimate
partner violence). It is probable that in societies like Peru, where prevalence of such
experiences is much higher, medical staff is more used to deal with patients that endure these.
Consequently, they would address related questions in a more normalized manner, than in
societies where such experiences are treated as a taboo, like in Greece and Spain. Addressing
these questions in a shameful manner could predispose women in their answers. Closer
observation of the way in which interviews by the medical staff were carried out could have
elucidated this aspect.
The study in Spain involved both midwives and gynecologists working in different
units in the Maternity Hospital of Granada. Results show that there was no difference in the
KINDEX sum scores between interviews carried out by midwives or gynecologists, or
between the different units of the hospital where interviews were carried out; these results
confirm findings from the studies carried out in Germany using the KINDEX in maternity
clinics and social support centers (Schauer & Ruf-Leuschner submitted; Ruf-Leuschner &
Schauer, submitted). The results from the validation in this study confirm that the KINDEX
Spanish Version can be equally used by inter-disciplinary medical staff providing obstetric
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care to identify high-risk expectant women within public health settings. Additionally, results
show that the KINDEX Spanish Version indeed collects information related to the risk areas
of perceived maternal stress, psychopathology symptoms during pregnancy and trauma load
experienced by the future mother.
Similarly, in the Greek study the collaborating medical staff, midwives and
gynecologists, were equally able to use the KINDEX to interview pregnant women, in two
public health centers and in one Medical-Social center where midwives instructed Maternal
Preparation classes. Results again show the high feasibility of prenatal screening for
psychosocial risks using the KINDEX by medical staff of different disciplines and in different
public health settings. Additionally in Crete we asked the medical staff to refer those women
that based on the KINDEX interview found to be at risk. Decisions were not based on a score
but on the overall information obtained through the interview. Results showed that the
decision-making of the medical staff was accurate since the women that were referred indeed
had higher scores in the KINDEX, indicating the presence of more scores. The initial aim of
the study design included a re-assessment of the referred women after they would have sought
psychological help. Nevertheless, this was not possible because none of the thirteen referred
women actually sought professional help or support. This might have been different if a larger
professional network was implicated, like a multidisciplinary group consisting of mental
health professionals, social workers, and medical staff. Women will also be more confident in
seeking help once this type of screening is integrated in the prenatal obstetric protocol, than
within the frame of a research study. The validation interview confirmed the validity of the
KINDEX Greek Version and the relation of the KINDEX with the perceived maternal stress,
psychopathology symptoms and trauma load of the women.
The study in Peru differed from the previous firstly because of the diverse cultural
setting and the sample that is a de facto high-risk population. Second, in this study we
examined the relationship of the risks assessed by the KINDEX with the risk areas of
perceived maternal stress, psychopathology and trauma load assessed in a Clinical Expert
Interview. We explored the feasibility of the KINDEX in public health settings serving highrisk populations. The results indicate that feasibility of prenatal assessment in a different
cultural setting and in collaboration with medical staff providing obstetric care is possible
with high-risk population using the KINDEX as a screening tool. The relationship of the
KINDEX with the risk factors assessed in the Clinical Expert Interview demonstrate that
indeed high scores in the KINDEX indicate more maternal perceived stress, more
psychopathology symptoms and more trauma load. At the same time the three risk areas were
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found to be also related between them. Similarly to previous findings (Larsson et al., 2004),
the majority of risk factors assessed by the KINDEX were related with one ore more risk
areas. Results, in the same line with previous studies (Stevens-Simon & McAnarney, 1994;
Becker et al., 2009) imply that previous experiences of the mother have enduring effect on
expectant mothers; women having previous or current stressors and adversities will be in a
worse mental state and have higher levels of perceived stress than women that do not report
any of the factors collected from the KINDEX.
7.1. Clinical Implications of the Results
Attempts of inserting prenatal assessment for psychosocial risks by medical staff are
scarcely found worldwide, with some examples coming from Australia (Willinck & Schubert,
2000) and Canada (Carroll et al., 2005). In both cases the results indicated that structured
interviews using screening tools enable medical staff providing obstetric care to identify risks
in their patients that otherwise would not had been able to identify. The need for prenatal
screening for psychosocial risks has been promoted increasingly in the past decades (Austin,
2004; Austin, 2003). The valid Spanish and Greek versions of the KINDEX can be integrated
in the everyday obstetric praxis within the implementation of innovative health policies
aiming at early prevention and adequate interventions in the early stages of life. The
population that can benefit, especially from the Spanish Version of the KINDEX is very wide,
while implementing it in high-risk populations in countries of Latin America, could
potentially be a remedy to the vicious circle of violence and child maltreatment. The
KINDEX has already been well received by the medical workers, midwives and
gynecologists, since it respects the time-restricted work ambient of the obstetric praxis. The
digitalized versions of the KINDEX in smartphone and iPad apps are expected to facilitate
even more the screening procedure and make the KINDEX more intelligible.
Knowledge gained from these studies, regarding the risk factors and their implications
in maternal mental health and the overall wellbeing of the mother-fetus dyad, is important for
the development of integral and effective interventions. Effective treatments should consider
the impact of each risk in the different health areas of the mother in order to apply specific
treatments for each risk.
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7.2 Future Directions and Conclusions
The analysis of the Cortisol concentrated in hair segments in relation to the data
collected by the KINDEX and the Validation Interview is expected to reveal important
information about the impact of psychosocial stressors on the neuroendocrine system of the
woman during pregnancy. The impact of stress in the neuroendocrine system of expectant
women has been demonstrated in previous studies to increase cortisol levels in the plasma and
amniotic fluid and the newborn, while increased cortisol levels had adverse impact on birth
outcomes and infant emotional development (Baibazarova et al., 2013). Relations between the
Cortisol levels and the maternal stress will add biological evidence to the validity of the
KINDEX and at the same time provide us with interesting information concerning the impact
of psychosocial stressors on the neuroendocrine system of the mother.
The follow-up study that was carried out 20 months postpartum in Spain, and the data
collected in this, will provide information about the course of pregnancy, birth outcomes, and
maternal-infant attachment in women that were facing psychosocial risks prenatally, in
comparison with women that were not. Relations between the screening and validation
interview in the prenatal period and the postnatal assessment will prove the predictive validity
of the KINDEX. The analysis of the hair cortisol in the postnatal period will also reveal
significant information about the impact of stress on the neuroendocrine system of the mother
almost two years postpartum. It is expected that women who were under more stress and had
a greater number of psychosocial risks in the prenatal period, will also be more stressed and
present lower levels of mental health status in the postnatal period as well. The maternal
attachment will also be of worse quality and parental stress will be higher in women who
were facing adversities already in the prenatal period.
Our future goal is to disseminate the result of these studies, and promote the use of the
KINDEX in the prenatal obstetric care, as a key component for effective prevention strategies
in the early stages of life. We aim to build strong collaboration with interdisciplinary
professional groups that intent to implement prenatal assessment in their obstetric care
protocol and to support with scientific knowledge and practical resources the design of
prevention strategies and therapeutic interventions aiming at the wellbeing of expectant
women at risk. We strongly believe that the best way of preventing adverse birth, neonatal
and child outcomes is the early identification of high-risk population, the implementation of
preventive programs and the use of effective and adequate treatments.
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