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Summary
Background: The Konstanzer Index (KINDEX) is a structured interview developed to comprehensively and reliably assess
psychosocial risk factors, prenatally, for a healthy development of mother and child. To meet the need for an immediate,
fully automatic analysis of the data, we developed a tabletbased self-rating instrument, the KINDEX App, which can be
operated by the pregnant woman herself. Methods: In this
study, N = 956 pregnant women completed the tablet-based
KINDEX App as a self-rating in gynecological practices or
women’s hospitals. To assess the validity of the instrument,
we compared the prevalences of psychosocial risk factors of
this sample with representative samples and calculated Cronbach’s alpha. In addition, the acceptance of the instrument was
recorded in pregnant women, gynecologists, and midwives.
Results: The prevalence rates of our survey correspond to the
prevalence rates in comparable samples. Therefore, the external validity of the App seems to be good. The number of missing answers was remarkably low (< 6%), indicating that the acceptance of the instrument is high. The internal consistency of
the App was acceptable (α = 0.68). Conclusions: The KINDEX
App is a convenient and valid screening instrument for the assessment of psychosocial risk factors during pregnancy and,
thus, an important tool for prevention and early intervention,
facilitating a successful mother-child relationship and a healthy
child development.

Zusammenfassung
Hintergrund: Der Konstanzer Index (KINDEX) ist ein struk
turiertes Interview, das entwickelt wurde, um bereits pränatal
zuverlässig und umfassend Risiken für eine beeinträchtigte psychische Entwicklung des Kindes und der Mutter zu erfassen.
Um eine unmittelbare automatisierte Auswertung zu ermöglichen, haben wir das Instrument in Form einer Tablet-gestützten
Anwendung (KINDEX-App) weiterentwickelt, die die schwangere Frau eigenständig bedienen kann. Methoden: In dieser Studie kam die KINDEX-App in gynäkologischen Praxen und in
Frauenkliniken bei insgesamt N = 956 schwangeren Frauen als
Selbstbeurteilungsinstrument zum Einsatz. Zur Bestimmung
der Validität des Instruments wurden Vergleiche der Prävalenzen der erhobenen psychosozialen Belastungen mit repräsen
tativen Studien vorgenommen und Cronbachs alpha wurde berechnet. Des Weiteren wurde die Akzeptanz des Instrumentes
sowohl bei den schwangeren Frauen als auch bei Gynäkologinnen und Hebammen erhoben. Ergebnisse: Die Prävalenzzahlen
aus unserer Erhebung entsprechen weitgehend anderen Befunden, die in vergleichbaren Kollektiven erhoben wurden, wodurch die externe Validität der App angenommen werden kann.
Die Anzahl fehlender Werte war äußerst gering (< 6%) und lässt
den Schluss auf eine gute Akzeptanz zu. Die interne Konsistenz
der App lag im akzeptablen Bereich (α = 0,68). Schlussfolgerung: Die KINDEX-App ist ein praktikables und valides Screening-Instrument zur Erfassung psychosozialer Belastungsfaktoren bereits während der Schwangerschaft und bildet damit eine
gute Basis für die Prävention und frühe Intervention, sodass
eine gelingende Mutter-Kind-Bindung und eine gesunde kind
liche Entwicklung gefördert werden können.
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Theoretical Background
Recent research has increasingly shown that the psychological
development of both child and mother is crucially and sometimes
irreversibly set in early childhood or even before birth [Bergman et
al., 2010; Hsiao and Patterson, 2012; Teicher et al., 2003].
The development of the brain begins in the first months after
conception and progresses rapidly, especially in the first 2 years of
life [Knickmeyer et al., 2008; Seress, 2001]. During this period, the
brain is particularly vulnerable to psychosocial risk factors, which
may show up later in the form of mental and physical impairments
[Bock et al., 2015; Laucht et al., 2000; Shapiro et al., 2013]. The research shows that the focus must not be limited to the phase after
birth, because excessive psychosocial stress on the mother in the
prenatal period can have a negative impact on the birth process, as
well as negative neonatal and postnatal consequences for the child
and the mother. The lasting consequences up to the postnatal
phase can affect the mother-child relationship, as well as the child’s
emotional, social, and neuropsychological development [Bergman
et al., 2010; Field et al., 2006; Kim and Jung, 2012; Talge et al., 2007;
Teicher et al., 2003].
In Germany, the series of well-known screening check-ups was
developed to ensure that mother and child are physically healthy
throughout the pregnancy and birth. These measures have so far
been limited, however, to the medical-physical risks to the pregnant woman and the fetus [Bundesanzeiger, 2015]. Now, however,
it can be empirically demonstrated that psychosocial factors have a
potentially negative impact on the development of the child and
the mother and thus can cause long-term impairment of mentally
healthy development [Plant et al., 2012; Radtke et al., 2011].
But so far there have been only a few studies reporting on the development, evaluation, and implementation of prenatal screening
instruments for psychosocial risk factors during pregnancy, as well as
on prevention and intervention programs based upon them [Austin
et al., 2013; Carroll, 2005; Harrison and Sidebottom, 2008; Karatas et
al., 2009]. Our research shows that in German-speaking countries,
until the development of the Konstanzer Index (KINDEX) [Schauer
and Ruf-Leuschner, in preparation; Ruf-Leuschner and Schauer, in
preparation], there was no standardized, scientifically validated
screening tool that could be used during pregnancy to detect psychosocial risk factors for the healthy development of mother and child.
The KINDEX was developed based on a comprehensive literature review of the effects of psychosocial risk factors during pregnancy, and
was based on the results of studies of prenatal screening tools in
other countries. In its original form, the KINDEX is a short, fully
standardized interview that can be used by gynecologists, midwives,
and staff of counseling centers in prenatal care. Based on comprehensive literature research [e.g., Bollini et al., 2009; Carroll, 2005; Glazier
et al., 2004; Heilig, 2014; Laucht et al., 2000; Lyons-Ruth and Block,
1996; Magura and Laudet, 1996], the KINDEX assesses the following
prenatal risk factors: young age (≤ 21 years); migrant background of
mother and/or father; single parent / not living together; financial
problems; physical symptoms, medical complications, medical risk
factors; complicated prenatal bonding; current stress; traumatic ex-
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periences during childhood (mother; family violence); intimate partner violence; substance abuse by mother and/or father; mother’s
(prior) mental illness. Empirical validations of the KINDEX interviews were conducted in Germany [Ruf-Leuschner and Schauer, in
preparation], Greece [Spyridou et al., 2015], Spain [Spyridou et al.,
2014], and Peru [Spyridou et al., 2016].
Evaluations of the KINDEX interviews in the various countries
repeatedly mentioned the practitioner’s financial limitations as
well as problems in evaluations conducted by midwives and gynecologists who are not psychologically trained: In everyday practice, the specialist medical staff lacks not only the resources to conduct the interviews, but also the time to evaluate the results of the
standardized instrument. These limitations prompted us to develop a self-assessment for pregnant women and also to provide an
automatic, computer-aided analysis of the answers for the gynecologists and midwives, with detailed further recommendations.
In this paper, we introduce the tablet-based KINDEX App. Pregnant women, independently using a tablet computer, can now fill
out this screening questionnaire as a self-report at the gynecologist’s or midwife’s office, as well as during check-ups at women’s
hospitals. Then the gynecologist or midwife is given access to an
automatic analysis of the data recorded, which combines the present psychosocial risk factors with background information to display associated risks of later mental developmental impairment and
to give practical instructions. It is no longer necessary to manually
export the information to a statistical program in order to give feedback to the pregnant woman and offer appropriate support services.
Thus, there is no longer any time lag between the assessment of the
patient’s stressors and the offer of appropriate assistance. Support
can be offered and put into effect immediately. Moreover the encrypted, automatic export to statistical programs for more sophisticated analysis and to answer research questions that go beyond the
individual case is available for research purposes.
After the validity of the KINDEX interviews was satisfactorily
established [Ruf-Leuschner and Schauer, in preparation; Spyridou
et al., 2014, 2015, 2016], the question was whether the tablet-based
self-assessment questionnaire would be applicable in the daily
practice of gynecologists and midwives. The objective of the present work is such validation, as well as ascertaining the acceptance
of the KINDEX App for assessing prenatal risk factors for healthy
child development, by a sample of pregnant women.
The aim of our study was threefold:
– First, we want to determine whether the assessment of prenatal
risk factors using the KINDEX App is valid. In the present work,
the external validity was to be checked by comparing the data
collected with prevalence figures in the specialized literature.
– Second, we want to direct our attention to the acceptance by the
users (pregnant women). We operationalize this by analysis of
the number of missing values. Are pregnant women more willing to answer questions in a tablet-based survey? We also conducted a short, application-oriented interview with the gynecologists and midwives.
– Third, we check whether the KINDEX App has sufficient internal consistency compared to the interview.

Ruf-Leuschner et al.

Table 1. Overview
of the risk factors of the
KINDEX, the definition of risk (dichotomization), and the number of items in the
KINDEX App

Risk factors

Definition of risk

Number of items
in the KINDEX
sum score

I) Young age
II) Migrant background
III) Single parent/not living
together

Age 21 or younger
Migrant background of mother and/or father
Living without the child’s father

1
2
1

IV) Financial problems

Worried about financial problems; living index ≤ 0.5
(rooms/persons)

2

V)

Physical symptoms, complications during pregnancy,
medical risk factors

3

VI) Complicated prenatal
bonding

Unplanned pregnancy; very worried (both mother and father;
on a scale from 0 to 10, in the range of 7 to 10 (top quartile));
very little happiness (both mother and father, on a scale from
0 to 10, in the range of 0 to 3 (bottom quartile))

5

VII) Very high perceived stress
VIII) Traumatic experiences
during childhood

PSS-4 sum score ≥ 12 out of a maximum of 16 (top quartile)
Physical violence; sexual violence

1
2

IX) Intimate partner violence

Increasing number of disputes; vociferous fights in the past
8 weeks; fights including physical violence in the last 8 weeks;
physical violence in a past relationship

4

X)

Nicotine, alcohol, medicinesa and drugs by mother-to-be and
father-to-be

5

Ever had a psychiatric diagnosis; ever outpatient therapy or search
for counseling; ever psychotropic drugs; ever inpatient therapy

4

Physical symptoms, medical
complications, medical risk
factors

Problematic substance use
by mother and/or father

XI) (Prior) psychological
problems
aData

about pregnant women and medications or drugs could not be included in the sum score and the calculation of Cronbach’s
alpha because standard pregnancy medications were taken and no differentiation was made.

Research Instrument – the KINDEX App
The development of the KINDEX App relied on the KINDEX, an interview
questionnaire based on current literature concerning prenatal risk factors for
healthy child development. The KINDEX in its original version contains 26
questions (some with sub-questions) that pertain to 11 different risk factors; see
table 1. A detailed description of the KINDEX may be found in Schauer and
Ruf-Leuschner [in preparation]; the KINDEX interview can be downloaded
from www.babyforum-landkreis-konstanz.de. Calculations of the internal consistency of the German-speaking instrument yielded a Cronbach’s alpha of 0.74
[Schauer and Ruf-Leuschner, in preparation]. For the original version of the
interview questionnaire, a sum score can include up to 30 items. Cut-off values
for severity of the existing stressor are not provided, because this is a multidimensional instrument. It takes between 20 and 40 min to complete the ques-

tionnaire in the interview version, depending on the stress felt by the pregnant
woman. The KINDEX interview version was validated cross-sectionally and
longitudinally in Germany, Spain, Greece, and Peru [Ruf-Leuschner and
Schauer, in preparation; Spyridou et al., 2014, 2015, 2016].
The KINDEX App has 2 sections: the first comprises the questions to be
answered by the pregnant woman, and the second is password protected and
only accessible to the gynecologist or midwife.
After opening the App, the user makes a choice between ‘questionnaire’ and
‘administration area doctor/midwife’. After entering an individual, anonymous
code for each pregnant woman in the ‘Start questionnaire’ area, the survey for
the woman can begin. She can only fill out her own questionnaire and of course
cannot access the questionnaires or records of other women. Then comes an
explanation of the content of the questionnaire and of the participation in the
KINDEX App project. It is explained to the woman that she can fill out the
questionnaire herself, that the answers will be seen by her gynecologist/midwife, and that, if problems are identified, she will receive support services from
her practitioner. Here, the woman must explicitly agree to participate. All the
questions about a risk factor are displayed on a single page on the tablet screen.
If the woman does not answer a question, a further question appears on the
tablet, asking whether the question should be skipped. Only after positive confirmation is the next page displayed, with questions on the next risk factor. It is
not possible to return to the previous page. It takes between 15 and 20 min to
fill out the whole questionnaire.
In the ‘Administrative area doctor/midwife’, the gynecologist or midwife
can display the number of potential stressors that the pregnant woman is subject to. Then, a specific analysis can be displayed for each individual stressor in
the survey. In addition, specific proposals are made to the gynecologist/midwife
for dealing with each individual issue. Also, the button ‘See questionnaire’ displays the complete questionnaire with the woman’s responses.
For better case management, the gynecologist/midwife can highlight in an
overview whether she has already seen the values entered by a client, whether

The KINDEX App
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Methodology
Procedure
A total of 956 pregnant women used the KINDEX App during standard care
with their gynecologists and midwives. All surveys with the KINDEX App took
place in the District of Konstanz, between April 2012 and October 2014. 809
surveys (84.6%) were conducted in gynecologists’ and midwives’ outpatient
practices, and 147 (15.4%) at women’s hospitals. The gynecologists and midwives who participated in the study were asked not to make any preliminary
selection, but either to offer participation in the KINDEX App project to all
pregnant women who come into the practice or hospital, or, if this was not possible for time reasons, to proceed with a predetermined representative sample.
The gynecologists and midwives were also instructed to give the KINDEX App
to the pregnant women as a self-report questionnaire and not to conduct the
KINDEX as an interview.
The KINDEX project was reviewed and approved by the Ethics Committee
of the University of Konstanz.
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Table 2. Overview of the frequency of the risk factors (I–XI) and individual stressors, as well as sum scores of the KINDEX and the number of missing values
N

Missing
values,
N; %

M

SD

Percent

Population

Source

32

4.95 (Min = 17,
Max = 46)

3.0

2.7%

European Health Report
[WHO, 2010]a

I.

Young age

946

10; 1%

II.

Migrant background (of mother and/or
father)

947

9; 0.9%

29.0

26.7%; 26%

Statistisches Bundesamt [2012]b;
Statistisches Landesamt BadenWürttemberg [2012]b

Migrant background – mother
Migrant background – father
III. Single parent/not living together

950
946
952

6; 0.6%
10; 1%
4; 0.4%

18.9
19.9
5.9

5.4%

Statistisches Landesamt BadenWürttemberg [2013]b

IV. Financial problems
Financial difficulties
Small living area
V. Physical symptoms, medical
complications, medical risk factors

891
927
903
939

65; 6.8%
29; 3.0%
53; 5,5%
17; 1.8%

27.6
25.6
1.7
67.5

21.1%

Statistisches Bundesamt [2014]b

71%

Reincke and Werdan [2011]a

Pregnancy complications
Physical symptoms and malaise
Medical risk factors

932
944
934

24; 2.5%
12; 1.3%
22; 2.3%

27.5
49.8
25.7

29.6%; 8.2%

Blissing et al. [2008]a;
Spiegler et al. [2013]a

VI. Complicated prenatal bonding
Unplanned pregnancy

939
935

17; 1.8%
21; 2.2%

46.1
30.2

13%

Sedgh et al. [2014]a; Stöckl et al.
[2012]a; Wellings et al. [2013]a

Very little happiness – mother

940

16; 1.7%

9.38

1.59 (Min = 0,
Max = 10)

1.8

Very worried – mother

940

16; 1.7%

3.25

2.98 (Min = 0,
Max = 10)

16.6

Very little happiness – father

940

16; 1.7%

9.06

2.07 (Min = 0,
Max = 10)

3.7

Very worried – father

940

16; 1.7%

3,00

3.03 (Min = 0,
Max = 10)

16.1

VII. Very high perceived stress (PSS-4)

933

23; 2.4%

3.85

3.02 (Min = 0,
Max = 10)

0.8

21%

Sable and Wilkinson [2000]a;
Woods et al. [2010]a

VIII. Traumatic experiences during childhood
Physical abuse – childhood

920
924

36; 3.8%
32; 3.3%

17.8
14.5

23%

European Report on Preventing
Child Maltreatment [WHO,
2013]a

923

33; 3.5%

5.2

9.6%

European Report on Preventing
Child Maltreatment [WHO,
2013]a

920
923
920
921

36; 3.8%
33; 3.5%
36; 3.8%
35; 3.7%
in

28.7
12.8
17.8
1.0

25.4%

WHO [2013]a

Ever experienced violence in a
relationship

920

36; 3.8%

8.6

Problematic substance use by mother
and/or father

922

34; 3.6%

48.6

Nicotine – mother

925

31; 3.2%

6.8

8.5%

European Perinatal Health Report
[WHO, 2010]a

Alcohol – mother
Nicotine – father

925
921

31; 3.2%
35; 3.7% in

2.1
27.4

4%
29%

Bergmann et al. [2006]a
Statistisches Bundesamt [2013]b;
Wickström [2007]a

Alcohol – father
Drugs – father

919
920

37; 3.9%
36; 3.8%

28.8
1.2

41.6%
6.6%

Hapke et al. [2013]b
Pabst et al. [2010]b

Sexual abuse – childhood

IX. Intimate partner violence
Increase in conflicts in the relationship
Vociferous arguments in the relationship
Physical violent conflicts in the
relationship

X.

Tab. 2. Continue next page
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Tab. 2. Continue

XI. (Prior) psychological problems
Mental illness – diagnosed
Psychotropic drugs
Psychotherapy or counseling
Psychiatric/psychosomatic hospital
KINDEX sum score for all stressors
(Max 30)
KINDEX sum score for all risk factors
(Max 11)

N

Missing
values,
N; %

903
915
919
911
916

54; 5.5%
41; 4.3%
37; 3.9%
45; 4.7%
40; 4.2%

M

SD

Percent

32.6
15.6
10.6
30.7
6.0
4.3

3.06 (Min = 0,
Max = 18)

3.0

1.81 (Min = 0,
Max = 10)

Population

Source

37%
5.5%

Wittchen and Hoyer [2006]b
Fritze [2011]b

a

Pregnancy specific comparison sample.
sample general population.
M = mean; SD = standard deviation; Min = minimum; Max = maximum.
bComparison

she has already discussed the results and suggestions with a particular woman,
and whether the practitioner would like a follow-up meeting or consultation
with the woman.
The operation of the App on the tablet computer is designed to be userfriendly and intuitive.
Acceptance Questionnaire for the KINDEX App
At the beginning of the project, an interview was conducted with gynecologists and midwives to assess their acceptance of the KINDEX App. The following areas were assessed with a mostly ordinal response format: general
satisfaction with the application (1 very dissatisfied – 4 very satisfied), general
satisfaction with the evaluation texts (1 very dissatisfied – 4 very satisfied), assessment of the length of the evaluation texts (1 much too short – 5 much too
long), assessment of the general usefulness of the KINDEX App (1 not helpful
at all – 4 very helpful), assessment of the time spent by the gynecologist/midwife (1 very low – 4 very high), assessment of one’s own willingness to use the
App (1 very low – 4 very high), assessment of the willingness of the pregnant
woman to use the KINDEX App (1 very low – 4 very high), one’s own willingness to invest in an iPad for using the KINDEX App (1 very low – 4 very
high); whether participation in the KINDEX App project was offered to all
pregnant women or whether a selection was made on the basis of certain criteria); optimization suggestions regarding the evaluation texts/content structure/layout; preference of a paper questionnaire rather than the App version;
assessment of the value of translations of the KINDEX App; further comments and feedback.
After filling out the fields of the KINDEX App, the pregnant women were
asked to answer questions on a paper instrument about the App, designed to
evaluate the following areas: overall impression of the system (1 very good – 4
very bad), operation easy to understand (1 very easy – 4 very hard), application
graphically appealing (1 very appealing – 4 complicated), preference of a paper
questionnaire or interview (yes – no).

in table 2. Cronbach’s alpha was calculated to check the internal consistency of
the questionnaire. The data collected by the interviews with gynecologists and
midwives on the acceptance of the KINDEX App was explored using descriptive analyses. The same approach was chosen for the pregnant women’s feedback data. The results are shown in table 3.

Results
Descriptive Analyses of the KINDEX App
Table 2 shows the descriptive statistics for the individual risk
factors, as well as the missing values in the sample studied. It also
shows a comparison with findings from similar samples.
Of the 30 items that indicate stress (table 1), the KINDEX sum
score in the present sample shows a mean of M = 4.3 (SD = 3.06;
Min = 0, Max = 18; fig. 1). The KINDEX sum score computed for
the 11 risk factors shows a mean of M = 3.0 (SD = 1.81; Min = 0,
Max = 10; fig. 2).
The analysis of Cronbach’s alpha includes 30 variables (table 1).
Cronbach’s alpha for the sample studied is 0.68 for the total
instrument.

Statistical Analysis
All analyses were performed using SPSS 21. Descriptive analyses were performed to assess the frequency with which the individual risk factors in the
sample are present. The results, as well as data about missing values, are listed

Descriptive Analyses of the Acceptance Questionnaire for the
KINDEX App
Table 3 shows the means and standard deviations. There were
n = 10 practitioners interviewed who used the KINDEX App in
their work as a gynecologist (n = 8) or midwife (n = 2). Nobody
refused to be interviewed. General satisfaction (M = 3.56; SD =
0.53) as well as one’s own willingness to use the App (M = 2.78;
SD = 0.83) and the pregnant women’s willingness to fill out the
App (M = 3.22; SD = 0.44) were assessed as high and very high.
In the first phase of the KINDEX App project, 68 pregnant
women filled out a paper questionnaire concerning acceptance.
The overall impression of the application (M = 2.40; SD = 0.52),
operation (M = 2.62; SD = 0.57), and appealing graphic interface
(M = 2.16, SD = 0.56) were assessed as good. Only 6 women (9%)
indicated that they would have preferred a paper questionnaire.

The KINDEX App
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Sample
N = 956 pregnant women participated in the survey with the KINDEX App,
with an average age of 32 years (standard deviation (SD) = 4.95; minimum
(Min) = 17, maximum (Max) = 46). At the time of the survey, the women were
on average in the 24th week of pregnancy (SD = 8.54; Min = 1, Max = 40). A
detailed sample description can be found in table 2.
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Table 3. Overview
of means, standard
deviations, minimum,
and maximum in the
various sections of the
acceptance questionnaire (gynecologists,
midwives, and pregnant women)

Section
Gynecologists and midwives (n = 10)
General satisfaction with the applicationa
General satisfaction with the evaluation textsa
Assessment of length of the evaluation textsb
Assessment of usefulness of the iPadc
Assessment of the time spentd
Assessment of one’s own willingness to use the Appe
Assessment of the pregnant women’s willingness to use the Appe
Pregnant women (n = 68)
Overall impression of the systeme
Operation easy to understandf
Application graphically appealingg

M

SD

Min

Max

3.56
3.22
3.22
2.70
2.50
2.78
3.22

0.53
0.44
0.44
0.82
0.85
0.83
0.44

3
3
3
2
2
2
3

4
4
4
4
4
4
4

2.40
2.62
2.16

0.52
0.57
0.56

1
1
1

3
3
3

a1

= very dissatisfied, 2 = dissatisfied, 3 = satisfied, 4 = very satisfied.
= much too short, 2 = a little too short, 3 = just right, 4 = a little too long, 5 = much too long.
c
1 = not helpful at all, 2 = somewhat helpful, 3 = helpful, 4 = very helpful.
d1 = very low, 2 = low, 3 = high, 4 = very high.
e1 = very good, 2 = good, 3 = bad, 4 = very bad.
f
1 = very easy, 2 = easy, 3 = difficult, 4 = very difficult.
g1 = very appealing, 2 = appealing, 3 = boring, 4 = complicated.
M = mean; SD = standard deviation; Min = minimum; Max = maximum.
b1

Discussion
The present study had 3 objectives: i) examination of the external validity of the KINDEX App, ii) survey of the convenience and
acceptance of the App by users (pregnant women and gynecologists/midwives), and iii) assessment of internal consistency.
Our results show that the KINDEX App is an accepted, convenient, and valid screening instrument for the assessment of psychosocial stressors during pregnancy. This is supported by the low
number of missing values in each of the items, by the broadly comparable prevalence reported in the literature, by the acceptable internal consistency, as well as by positive feedback from gynecologists, midwives, and pregnant women.
External Validity
External validity was checked by comparing the data collected
with the prevalence figures found in the specialized literature
(table 2).
Using the KINDEX App, the prevalence of the risk factor
‘Young age’ (3.0%) is not different from the prevalence reported in
the literature (young mothers in Germany: 2.7%) [WHO, 2010].
The risk factor ‘Migrant background’ shows lower prevalence in
the present sample (mother: 18.9%, father: 19.9%) compared to the
reported prevalence for all of Germany (26.7% of the population)
[Statistisches Bundesamt, 2012]. To take into account the geographical location of our survey, we also compared our prevalence
data with that of the Statistisches Landesamt Baden-Württemberg
[2012]. There was also a difference here (26% of the general population). We surmise, first of all, that the further lower prevalence in
the survey with the KINDEX App reflects regional differences and
the heterogeneous distribution of people with migrant background
in Baden-Württemberg, and secondly, that some of the mothers
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with a migrant background could not be included in the project
since their command of German was not adequate. For this reason,
the KINDEX App has now been translated into several languages,
so that in the future more women can be reached.
The risk factor ‘Single parenting/not living together’ (5.9%)
does not differ from the reported prevalence for Baden-Württemberg (5.4%) [Statistisches Landesamt Baden-Württemberg, 2013].
For the risk factor ‘Financial problems’, we assessed the subjective perception of financial difficulties (25.6%) and whether there
was an objectively small living area (1.7%). Overall, 27.6% of the
women in our study exhibited this risk factor. The fact that we did
not record socio-economic status and family income makes comparison with prevalence rates reported in the literature difficult.
Our operationalization only allowed us to find approximations
(e.g., in the general population, 21.1% of couples with a child feel
that their housing costs are a burden) [Statistisches Bundesamt,
2014].
The risk factor ‘Physical symptoms, medical complications,
medical risk factors’ was found for 67.5% of the women in our
sample. This high prevalence is mainly attributed to the subjective
assessment of ‘Pain, physical symptoms, malaise’, which 49.8% of
the women answered in the affirmative. General figures comparable to our prevalence rates are found in the literature for high-risk
pregnancies, which, according to the Bavarian Quality Assurance
program in 2009, amounted to 71% of all pregnancies [Reincke and
Werdan, 2011].
The risk factor ‘Complicated prenatal bonding’ was found for a
total of 46.1% of the pregnant women. A direct comparative value
is not reported in the literature, according to our research. Depending on the exact way the question is posed, the prevalence
rates for ‘unplanned/unintended’ pregnancies vary significantly
[Sedgh et al., 2012: 40%; Stöckl et al., 2012: 13%; Wellings et al.,
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Fig. 1. Distribution of the number of stressors
(0 to a maximum of 30).

Fig. 2. Distribution of the number of risk factors
(0 to a maximum of 11).

2013: 16.2%]. In our sample, 30.2% of the pregnant women reported an unplanned pregnancy. The different formulations and operationalizations of this risk factor mean that no conclusive statement
can be made about external validity.
The risk factor ‘Very high perceived stress’ in the present sample was present in 0.8% of the women. In the study by Sable and
Wilkinson [2000], mothers of live-born infants were asked retro-

spectively how often they had felt stressed during their most recent
pregnancy. 21% reported that they almost always felt stressed.
Wood et al. [2010] used a pregnancy-specific stress scale, and
found that 6% of the pregnant women reported a high level of
stress. Both studies are in strong contrast to the prevalence we detected. Various explanations are possible: For one thing, the samples differ in that the mothers in the first comparison sample were
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interviewed retrospectively. Sable and Wilkinson [2000] suggest
that the women whose children were born in problematic circumstances (e.g., with low birth weight), may recall their pregnancies as
having been more stressful, in order to find, in retrospect, an explanation for the outcome of the pregnancy. Secondly, the risk factors
were operationalized very differently in the 2 studies: with a single
question in the study by Sable and Wilkinson [2000], but with a
pregnancy-specific stress scale in the study by Woods et al. [2010],
and with 4 questions from a standardized, but not pregnancy-specific, instrument in our survey. Furthermore, the threshold value
we chose is very high. The PSS-4 (Perceived Stress Scale) records
stress level with a maximum of 16 points [Cohen et al., 1983]. As
the cut-off for a critical stress level, we chose the value of 12 (the
highest quartile). It is conceivable that women who give a lower
value also subjectively feel quite stressed. Further studies will show
whether a shift in the cut-off for the KINDEX would be sensible.
In terms of the risk factor ‘Traumatic experiences during childhood’, 14.5% reported physical and 5.2% sexual abuse. These prevalence figures are broadly comparable with those from the European Report on Preventing Child Maltreatment (physical violence:
23%, sexual assaults: 9.6%) [WHO, 2013].
The risk factor of ‘Intimate partner violence’ in the present sample was 28.7% of the women. This is comparable to the WHO
[2013] report of the prevalence (25.4%) of self-reported physical
and/or sexual violence by a current or former partner after the age
of 15 in Europe. Researchers still disagree about whether the prevalence of intimate partner violence decreases during pregnancy, increases, or remains the same [Bailey, 2010]. Bailey [2010] reported
in her review that the prevalence of intimate partner violence in
pregnancy ranges from 1 to 20%.
Comparing the prevalence of the risk factor ‘Substance abuse by
mother and/or father’ shows a heterogeneous pattern. 6.8% of the
pregnant women using the KINDEX App reported that they
smoke. This corresponds approximately to the prevalence of 8.5%
in the European Perinatal Health Report [WHO, 2010]. 2.1% of the
pregnant women who used the KINDEX App said they drink alcohol. This prevalence is slightly below the 4% rate of the Berlin study
by Bergmann et al. [2006]. 27.4% of the pregnant women using the
KINDEX App reported that their partner smoked. This is comparable to the 29% of the 2013 micro-census [Statistisches Bundes
amt, 2013], but significantly lower than the 45% reported in the
review by Wickström [2007]. Wickström points out that there are
great geographical differences in the prevalence data. 28.8% of the
pregnant women in our study report regular consumption of alcohol by their partner. This value is significantly lower than that in
the study by Hapke et al. [2013], in which 41.6% of the 18- to
79-year-old men reported at-risk consumption, according to the
AUDIT-C questionnaire. 1.2% of the pregnant women said that
their partner uses drugs. This prevalence figure is also well below
the findings of the study of Pabst et al. [2010], in which 6.6% of
the 18- to 64-year-old men were reported to use drugs. Perhaps
these differences can be explained by the format in which the data
was compiled. While the KINDEX is a dichotomous survey, the
AUDIT-C assesses consumption in a more differentiated way. The
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dichotomous form of data compilation could have led to more frequent negative answers. Also, by contrast with studies that asked
the men directly, in our study, the female partners were asked. Substantive explanations of the differences could also be based on the
sample selection. Our survey took place in a district with a relatively high socio-economic status. This is linked to higher education, which in turn is positively correlated with more health-conscious behavior [Schmitt et al., 2008]. It could also be that the husbands of pregnant women change their consumption behavior
over the short term. Women behave more health-consciously during pregnancy, and this could also encourage their partners to live
in a healthier way. With regard to the item ‘Medications and drug
use of pregnant women’, which could not be evaluated in the present study due to the lack of differentiation, reformulations should
be done and explicit exclusion criteria should be established in future studies (e.g., pregnancy medications, dietary supplements).
The factor ‘(Prior) psychological problems’ (32.6%) is composed of several items. The data on ‘Psychotherapy or counseling’
(30.7%) should in particular be interpreted with caution, since visits both to a doctor or psychotherapist and to a counseling center
are included. In future studies with the KINDEX App, a separation
among these items is stipulated, to make it easier to interpret. The
prevalence of the use of psychotropic drugs (at any time) in our
sample (10.6%) is significantly higher than what is reported in the
literature (5.5%) [Fritz, 2011]. As far as we know, there are no
comparative values for the prevalence of inpatient treatment in a
psychosomatic or psychiatric hospital, irrespective of the diagnosis.
The prevalence of whether one has ever been diagnosed with a
mental illness in our sample is 15.6%, which is significantly less
than the lifetime prevalence for any mental disorder (37%) reported in the literature [Wittchen and Hoyer, 2006]. A possible explanation here is that the women in our study were still relatively
young. There are no comparative values for women under 40 years
of age as far as we know. Furthermore, it could it be that some
women had received diagnoses in the past and therefore had also
been prescribed psychotropic drugs, but that they were not informed of the diagnoses.
In summary, an optimum comparative value from the literature
could not be derived for every risk factor. However, the external
validity of the KINDEX App is given on the basis of comparisons
with the prevalences found in the general population.
Acceptance of the App by the Users – Pregnant Women and
Gynecologists/Midwives
The small number of missing values for individual Items (< 6%)
speaks to the very good acceptance of the KINDEX App by the
pregnant women, since they would have easily been able to skip
questions or stop doing the survey. Furthermore, surveys of users
of the App (pregnant women, gynecologists, midwives) showed
that general satisfaction both with the KINDEX App overall and
with its analysis was very high. Regarding the time spent using the
App, the assessments of the gynecologists and midwives ranged
from low to high. However, the time required is less than that required for the KINDEX interview format; none of the gynecolo-
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gists or midwives and only a small percentage of the pregnant
women would have preferred a paper version of the questionnaire
[see also Brunnemann et al., in preparation]. In addition, the App
offers an immediate analysis, so that no valuable time passes between the detection of the risk factors and the provision of assistance. Overall, the KINDEX App is judged positively by all participants, and both the statements of the respondents and the size of
the sample, with N = 956 pregnant women, suggest good acceptance of the App by the gynecologists and midwives, as well as by
the pregnant women.
Assessment of Internal Consistency
The internal consistency of the KINDEX App was in the acceptable range, with Cronbach’s alpha of 0.68. This is comparable to
the internal consistency in the studies by Spyridou et al. [2014,
2015, 2016]: α = 0.67.
Limitations of the Present Study
The ability to interpret and generalize the present results is
hampered by the limited representativeness of the sample. The survey was conducted only in the District of Konstanz, so it may be
that beyond the south Baden-Württemberg area no quantitative
statements are possible, and additional samples are necessary in
different parts of Germany. There is also no data on the number of
pregnant women who declined to participate in the survey from
the beginning or who had to be excluded due to their lack of
knowledge of German. With regard to the verification of external
validity, comparison of prevalence rates in an optimum way was
not possible for all areas due to different modes of operationalization.

second, to safeguard the child’s future development. With the
KINDEX App, far more women can be reached and larger samples
collected than could be done with previous instruments, due to
limited time and human resources. The KINDEX App lends itself
to being integrated as a routinely used instrument in prenatal care
in Germany. Since the successful implementation of the Germanlanguage version of the KINDEX App, it has already been trans
lated into several languages, so that in the future, women with
migrant and refugee backgrounds can be reached even across
language barriers.
Even if the earliest possible intervention should be a priority objective, and thus the prenatal detection of psycho-social risk factors
is important for a healthy child and maternal development, not all
women can be reached during pregnancy. We have therefore developed a KINDEX App for postpartum use. This App is being
used in women’s hospitals and allows psychosocial risks to be evaluated even before the mother and child are released from the hospital, and for appropriate support to be initiated [Brunnemann et
al., in preparation]. A web platform based on the KINDEX App
was developed (www.mykind.info) to make sure that such help is
not only available through the health-care system. Here, the pregnant woman can fill out a slightly modified form of the KINDEX,
independently of gynecologists or midwives. She then immediately
receives practical advice, understandable to the layman, on how to
positively affect the stressors she experiences during her pregnancy, and where she can find help and support. Using this platform
or the App, she can fill out the KINDEX at regular intervals during
the pregnancy and receive graphically illustrated evaluations of
how she is coping with her stressors.

Disclosure Statement
Summary and Outlook
In summary, the KINDEX App is a convenient and valid
screening instrument for the necessary assessment of psychosocial
risk factors during pregnancy. Due to the automatic and immediate analysis that the App provides, it is a very good basis for early
prevention and intervention. Successful mother-child attachment
and healthy child development are the goal. The most important
advantage of the instrument is that the user need not be familiar in
detail with theoretical constructs and scientific literature in order
to recognize risk constellations and the need for help during pregnancy. The early detection of risk factors during prenatal screening
makes it possible to impart immediately to pregnant women the
necessary advice and assistance tailored to that individual and thus,
first of all, to promote the mental health of the mother-to-be, and
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