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Executive Summary 

Background: Perinatal mental illnesses affect up to 20% of mothers and 10% 
of fathers worldwide, posing risks to both parents and infants. Early detection 
is crucial to improve outcomes, yet barriers such as stigma and access to care 
persist. Digital health technologies may facilitate self-identification, offering 
a promising alternative for early detection of this disease. 

Aim: The aim of this systematic review was to assess the effectiveness and 
safety as primary outcomes and implementation considerations of digital 
health technologies for self-identification of the risk of perinatal mental ill-
ness, with a focus on social, organizational, and legal aspects as secondary 
outcomes. 

Methods: Following a systematic review approach, a systematic literature 
search on this topic was conducted using a previously formulated search strat-
egy in the online databases PubMed, CINHAL, Web of Science, PsycINFO 
and Cochrane Library to identify studies between 2014 and 2024. Data extrac-
tion and quality assessment were performed using appropriate critical ap-
praisal tools. 

Results: Six studies and one review were included, covering mobile applica-
tions, web platforms, and text-based interventions. Nevertheless, no generaliza-
ble statements could be made for the primary clinical results on effectiveness 
and safety, as one study of limited quality could be included in this review. The 
non-clinical secondary results showed good acceptance and usability, but with 
very heterogeneous study data and some limitations as well. Regarding the or-
ganizational and legal aspects, no relevant and appropriate literature could be 
found. 

Conclusion: Digital self-identification tools for assessing the risk of perinatal 
mental illness show potential to overcome barriers, to improve mental health 
and accessibility but require further high-quality research to proof effectiveness 
and safety, to further establish regulatory frameworks and organizational path-
ways.  

Keywords: digital health technology, mental illness, perinatal, self-identifica-
tion 
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Zusammenfassung 

Hintergrund: Weltweit sind bis zu 20% der Mütter und 10% der Väter von pe-
rinatalen psychischen Erkrankungen betroffen, die sowohl für die Eltern als 
auch für das Kind ein Risiko darstellen. Eine frühzeitige Erkennung ist von 
entscheidender Bedeutung, um das Outcome zu verbessern, doch bestehen nach 
wie vor Hindernisse wie Stigmatisierung und Zugang zur Versorgung. Digitale 
Gesundheitstechnologien können die Entdeckung von perinatalen psychischen 
Erkrankungen durch Selbstidentifizierung erleichtern und bieten eine vielver-
sprechende Alternative für die Früherkennung. 

Ziel: Ziel dieser systematischen Übersichtsarbeit war es, die Wirksamkeit und 
Sicherheit als primäre Ergebnisse und Überlegungen zur Implementierung di-
gitaler Gesundheitstechnologien für die Selbstidentifizierung des Risikos peri-
nataler psychischer Erkrankungen zu bewerten, wobei der Schwerpunkt auf so-
zialen, organisatorischen und rechtlichen Aspekten als sekundäre Endpunkte 
lag. 

Methodik: Nach dem Ansatz eines systematischen Reviews wurde eine syste-
matische Literaturrecherche zu diesem Thema unter Verwendung einer zuvor 
formulierten Suchstrategie in den Online-Datenbanken PubMed, CINHAL, 
Web of Science, PsycINFO und Cochrane Library durchgeführt, um Studien 
zwischen 2014 und 2024 zu identifizieren. Die Datenextraktion und die Quali-
tätsbewertung erfolgten mithilfe geeigneter kritischer Beurteilungsinstru-
mente. 

Ergebnisse: Es wurden sechs Studien und eine Übersichtsarbeit eingeschlossen, 
die mobile Anwendungen, Webplattformen und textbasierte Interventionen ab-
decken. Dennoch konnten für die primären klinischen Ergebnisse zur Wirk-
samkeit und Sicherheit keine verallgemeinerbaren Aussagen gemacht werden, 
da nur eine Studie von begrenzter Qualität in diese Übersichtsarbeit einbezo-
gen werden konnte. Die nicht-klinischen sekundären Ergebnisse zeigten eine 
gute Akzeptanz und Usability, allerdings mit sehr heterogenen Studiendaten 
und auch einigen Limitationen. Zu den organisatorischen und rechtlichen As-
pekten konnte keine relevante und geeignete Literatur gefunden werden. 

Conclusio: Digitale Selbstidentifizierungsinstrumente zur Bewertung des Risi-
kos perinataler psychischer Erkrankungen haben das Potenzial, Barrieren zu 
überwinden, die psychische Gesundheit und die Zugänglichkeit zu verbessern, 
erfordern jedoch weitere hochwertige Forschungsarbeiten zum Nachweis der 
Wirksamkeit und Sicherheit sowie zur weiteren Festlegung von rechtlichen 
Rahmenbedingungen und organisatorischen Abläufen. 

Schlüsselwörter: digitale Gesundheitstechnologie, perinatal, psychische Er-
krankungen, Selbstidentifizierung 
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1 Introduction 

1.1 Background 

Pregnancy and childbirth are life-changing events which, for some, are accom-
panied by joy and happiness but, for others, are overshadowed by excessive de-
mands, sadness, or anxiety. With a prevalence of up to 20%, one in five mothers 
is affected by a perinatal mental illness [1]. Up to 10% of fathers are also af-
fected by this condition [2-4]. To minimise the effects as much as possible, it is 
particularly important to detect such a disease as early as possible[5]. However, 
comprehensive screening in the perinatal period is often a challenge for the 
healthcare system and staff [6-9], as well as there are barriers for those who are 
affected [10-13]. The steadily improving digital technologies in the healthcare 
sector could minimise such barriers [14, 15] and contribute to the practical and 
easy identification of the risk of perinatal mental illness [16].  

In the following thesis, the terms peripartum and perinatal, prepartum and prena-
tal, as well as postpartum and postnatal are used interchangeably. Additionally, 
the term screening is employed, as in numerous studies and articles, as a general 
term referring to the self-identification of a disease. These terms will be ex-
plained in more detail in the following chapters regarding their use. 

 

1.1.1 Perinatal mental illness 

According to the World Health Organisation (WHO), health is defined as fol-
lows: "Health is a state of complete physical, mental and social well-being and not 
merely the absence of disease or infirmity" [17]. 

Mental health is, therefore, part of the definition of health. Mental illness, as a 
non-communicable disease, is a major problem in the public health sector. In 
2019, over 12% of the global population, i. e. one in eight individuals, experi-
enced at least one mental disorder[18]. Measured by the mortality, 2.2 million 
deaths were thought to be related to depression and 1.3 million to bipolar dis-
order in 2010. The Global Burden of Disease Study 2016 highlighted that 4.8% of 
total disability-adjusted life years (DALY) worldwide were associated with mental 
illness [19].  

Resulting in this high burden and adverse effects, psychological illnesses belong 
to the most common disorders during the prenatal and postnatal phases of life 
[1]. They include depression and anxiety disorders, which occur most fre-
quently and have been extensively researched, but psychosis and post-traumatic 
stress disorder also belong to perinatal mental illnesses [1]. Depression and 
anxiety disorders are present in around 15% of women in the period around 
childbirth [20]. In the Austrian Depression Report from 2019, a prevalence of 10-
15% in both the antenatal and postnatal period was described [21]. Contrary to 
the high figures, however, only two to three women per 1000 births are admitted 
to hospital due to a perinatal mental health problem [22].  
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Psychosis occurs in one to two women per 1000 births [23]. Nevertheless, large 
variations in the figures between low- and high-income countries and between 
individual countries regarding the incidence of mental illness during preg-
nancy and after childbirth are probable. The study by Parsons et al. (2012) 
[24] showed that while the rate of postnatal depression in high-income coun-
tries is estimated at around 7-13%, there are still very few studies on middle 
to low-income countries with an expected higher prevalence. When compar-
ing numbers within a continent, for example between Nepal with a postnatal 
depression rate of 4.9% and Pakistan with 30.9%, there are also large discrep-
ancies [24].  

Fathers 

However, fathers must also be included in relation to perinatal mental health, 
as they also experience a change in life situation as (expectant) parents. 5-10% 
of fathers are diagnosed with perinatal depression, and 5-15% with perinatal 
anxiety disorders [2-4]. Similarly, 1.2% of fathers experience perinatal post-
traumatic stress disorder [25]. 

In order to shed more light on this topic, it seems important to first define the 
term perinatal in more detail. 

Definition: “perinatal period” 

The word part “peri” comes from the Greek language and means “near”. “Na-
talis” comes from the Latin and means “relating to birth” in English. Accord-
ing to the Duden dictionary, the word “perinatal” refers to the period shortly 
before, during and shortly after childbirth [26]. During the research, it be-
came apparent that the definitions of this term vary greatly in aspects of the 
time span. When describing perinatal conditions, for example, the WHO de-
fines the period from 22 completed gestational weeks of pregnancy to 7 days 
after birth [27]. In the fifth edition of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5), the period for perinatal mental disorders is de-
scribed as the complete period of pregnancy up to 4 weeks after birth [28]. In 
scientific literature, the term is often defined over a broad period of time from 
pregnancy to one year after birth [5, 14, 29-32]. Due to the different defini-
tions and in order to cover the broad scope of the literature, the term “perina-
tal” was also used in this review to refer to the rough period of pregnancy, 
birth and up to one year after birth. 

Definition of “mental illness” concerning pregnancy, birth, and puerperium 

Mental disorders are notable malfunctions of thinking, emotions or behaviour 
that indicate underlying processes and are often associated with significant 
suffering or functional impairment [28, 33]. Their diagnosis depends on the 
presence of these impairments, as the distinction from normality is influenced 
by cultural and social norms [34, 35]. 

According to the 11th version of the International Classification of Diseases 
(ICD), perinatal mental disorders are classified as 6E20, 21 or Z “Mental and 
behavioural disorders associated with pregnancy, childbirth or the puerper-
ium” depending on the symptoms. The prerequisite for such a diagnosis is 
significant mental and behavioural symptoms, regardless of whether they are 
related to the event of pregnancy, childbirth, or the puerperium and whether 
they are an exacerbation or a recurrence. The postnatal period is defined here 
as 6 weeks after delivery [33]. 
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Consequences  

Perinatal mental illness can have a serious impact not only on the mother, 
father, and family, but especially on the newborn [36].  

Maternal mental disorders already might affect the unborn child during preg-
nancy and can lead to low birth weight [37], physical growth restriction [38], 
congenital malformation [39], as well as an increased risk for stillbirth and 
premature birth [40]. For the pregnant woman, it increases the risk of birth 
complications and mortality [37]. An untreated perinatal mental disorder can 
affect her health with relapses [41], as well as her social and working life [32]. 
The gravest consequences go as far as suicide [42]. Problems in mother-child 
interaction and educational challenges also occur more frequently [38, 39]. 
Later in life, the child may experience increased behavioural and emotional 
difficulties, as well as a lower intelligence quotient [38].  
Nevertheless, the consequences for fathers should not be underestimated. 
While negative effects can arise in parenting and parent-child attachment, 
men have a low uptake of services and treatments [43] - for example, due to 
the traditional distribution of roles [44]. 

Perinatal mental illnesses can further lead to significant consequences for the 
health system. A study from England estimates that such disorders cause 1.2 
billion pounds for mental health care and social services, and additionally 8.1 
billion pounds for society for each one-year cohort of births. Approximately 
two-thirds of the costs are due to the impact on the child [45]. 

Risk factors  

To address the substantial economic and societal burden of perinatal mental 
illnesses, it is crucial to examine the risk factors that contribute to their prev-
alence. 

Related to public health concerns, risk factors for mental disorders include 
many aspects of social determinants, such as unemployment, low income, in-
come inequity, low education, low social support, poor environment, and 
housing conditions [19]. Especially regarding women, this list can be supple-
mented by domestic violence [46-48] and adverse life events [46, 48-50]. 
Taken together, inequity and poverty as socio-economic factors increase the 
prevalence of perinatal mental illness [19].  

In connection with pregnancy, maternal distress, an unplanned or unwanted 
pregnancy and conditions that might occur during pregnancy, such as hy-
peremesis or polyhydramnios, can also pose a risk to mental disorders [49, 
51]. Further, demographic drivers could be detected, such as teenage preg-
nancy or first-time pregnancy at the age of over 30 years [46, 49], being a first-
time mother or multipara with three or more children [46, 47, 49, 51]. A pa-
ternal age less than 20 or over 35 years can also influence the risk for fathers 
[49]. Obstetric interventions, obstetric violence, or unexpected complications, 
for example, cesarean section or perineal tears, can lead to birth-related trau-
matic experiences. In relation to the child, stillbirths, preterm births, or low 
birth weight are researched determinants for psychological disorders in the 
perinatal phase [47, 49, 50]. 

However, it is important to note that previous mental illnesses, a family his-
tory of mental illness, an unhealthy lifestyle, or physical health problems can 
also contribute to an increased risk [46-49, 51]. Studies moreover show an in-
fluence through aspects of personality with low self-esteem, excessive worry-
ing, anxiety sensitivity or fear of birth [46-48].  
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1.1.2 Screening, self-identification, and early detection 

Definition: “screening” 

Screening is a medical process that aims to identify people who are at increased 
risk of a disease or health condition and thus improve health outcomes through 
preventative measures and prompt treatment [52]. Screening works like a sieve 
and is intended for the potentially healthy population that does not currently 
show symptoms of the disease to be identified [52] or is not aware of a present 
disorder [53]. It can predict a certain probability, but no diagnosis can be made 
based on a screening alone [52]. According to Raffle et al. (2019) [54], a screen-
ing process generally consists of four steps, including the definition of a target 
group, the performance of screening, the further assessment of positive tested 
individuals and the provision of treatment for people at risk or who have been 
diagnosed with the disease. 

The term screening is often used interchangeably and is utilised very generally 
for the identification and testing of diseases [52].  

Definition: "self-identification” 

According to a common dictionary, the term self-identification means “the as-
signing of a particular characteristic or categorisation to oneself”[55]. 

In a study by Schomerus et al. (2019) [56], self-identification is described as 
“having a mental illness as a dynamic cognitive process that consists of both the spon-
taneous assessments of current health complaints and the awareness of personal vulner-
ability to mental illness” [56, p. 304]. In particular, they emphasise the difficulty 
of assigning mental symptoms to oneself [57]. This process, therefore, repre-
sents a central step towards the perception of a need for help [56]. In contrast 
to this thesis, Schomerus et al. (2019) [56] consider self-identification as a con-
tinuous and non-categorical measure to represent a comprehensive view. 

However, to compare outcomes and measures, a categorical measure of the 
meaning of self-identification must be considered for this review. In this con-
text, a definition of the term was formulated that describes the meaning in this 
subject: self-identification of mental illness refers to assessing the risk of peri-
natal mental illness and becoming aware of this condition by independently 
answering validated and reliable questionnaires without assistance. This assess-
ment can be done by using digital health technologies (such as websites or ap-
plications (apps)). 

Various synonyms for the term self-identification are often used in literature, 
even if they do not always correspond to the same definition. These include, for 
example, the words self-report, self-assessment, self-detection, self-diagnosis, 
self-testing, but also the general term screening, as explained in the previous 
paragraph. The process of self-identification can be seen as early detection of 
an illness, and therefore in the public health area as secondary prevention. 

Definition: “secondary prevention” / “early detection”  

Secondary prevention or early detection aims to recognise pre-stages or initial 
stages of a disease in the symptom-free population (e.g., parent-child pass). By 
starting treatment at an early stage, the course of the disease should be posi-
tively influenced, and progression prevented or delayed.  

Screening is a component of early detection, but not every early detection pro-
cedure is carried out in the form of a systematic screening program with a re-
cruitment strategy, defined intervals, and standardised methods [52, 58]. 
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Early detection and barriers to detection 

To minimise its adverse effects, it is important to detect perinatal mental ill-
ness and start treatment as quickly as possible to prevent the progression of 
the disease [5]. Nevertheless, without standardised screening, approximately 
80% of cases may go undetected [59, 60].  

Pregnant women, mothers and their partners face several barriers in seeking 
help, such as feelings of shame, guilt for being a bad mother/father, stigma  
[11] or fear of consequences for child custody by child welfare services [13]. 
Lack of trust in health professionals [10], the downplaying of symptoms by 
medical staff and even the recognition and attribution of symptoms in such a 
life-changing phase can also prevent those affected from early detection [61, 
62]. However, organisational challenges also inhibit (expectant) parents, such 
as lack of time, lack of childcare, lack of transport and thus difficult access to 
health facilities [12]. Partners often lack the opportunity for screening in gen-
eral [63]. On the other hand, the healthcare system faces obstacles in the im-
plementation of standardized screening measures due to a lack of money [8], 
lack of time, lack of knowledge about the relevance [6], fear of affected per-
son’s reactions, lack of assessment tools and lack of further standardized path-
ways [6, 7, 9]. 

Even if it is difficult for those affected to overcome the named barriers, in a 
study by Kingston et al. [64], only four per cent of women refused such a 
screening if it was offered to them, which indicates a high level of acceptance. 
However, once the disease has been detected, this does not mean that the per-
son will immediately start treatment. It has been demonstrated that only 
around 15-25% of those detected by screening receive therapy and support 
[65, 66]. Above all, this shows that screening alone is not sufficient as a public 
health intervention to improve health, but that follow-up care is essential [67]. 
Even if perinatal mental illnesses are recognised, further measures are neces-
sary. It is primarily a matter of overcoming the above-mentioned barriers, but 
also the organisational coordination, as the management of perinatal mental 
illness could be difficult and requires a multidisciplinary approach [65]. 

Accordingly, there is a need for innovative measures for early detection, 
whereby such approaches must be acceptable to those affected and healthcare 
professionals, overcome barriers, and be cost-effective, clinically effective 
[68], and safe [69]. Digital health technologies may contribute to improving 
the early detection of patients as well as patients at risk, as discussed below.  

Tools for self-identification and screening 

To implement effective early detection strategies, reliable tools might be help-
ful. However, it must be added that such an instrument cannot be used alone 
to determine whether a person really suffers from this disease. A comprehen-
sive diagnosis process is essential to verify a disease diagnosis [70]. 

According to the “screening principles” by Wilson and Jungner from 1968, 
such an instrument should be accurate, reliable, acceptable to the specified 
population, cost-effective and clearly interpretable [71]. 
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Edinburgh Postnatal Depression Scale  

One widely used instrument in this context is the Edinburgh Postnatal Depres-
sion Scale (EPDS), which has proven to be a valuable resource for identifying 
individuals at risk of perinatal depression. EPDS is a ten-item self-report 
questionnaire developed in 1987 by Cox, Holden and Sagovsky [72]. The test 
is designed to identify a woman’s risk of developing depressive symptoms in 
the postnatal period. It can also be used by women antenatally [73] and by 
partners/fathers [63]. For this assessment, ten short statements referring to 
depressive symptoms in the last seven days should be rated from zero to three 
[74]. The EPDS is available and validated in many languages. The English 
version has been extensively validated in postnatal women with a sensitivity 
of 81% and a specificity of 88% [75]. 

Patient Health Questionnaire-2 

The Patient Health Questionnaire (PHQ-2) was derived from the PHQ-9 ques-
tionnaire to assess the risk of postnatal depression. It consists of two questions 
concerning depressed mood and anhedonia in the past two weeks, with four 
response possibilities scoring from zero to three [76]. This questionnaire has 
also been validated and showed a sensitivity of 83% and a specificity of 92% 
for major depression with a cutoff value of ≥ 3 [76]. 

The Whooley Questions 

The Whooley depression case-finding instrument consists of two items asking 
about depressed mood and anhedonia to identify the risk of depression [77]. 
It is recommended by the National Institute for Health and Care Excellence 
(NICE) for evaluation in the perinatal period [32]. The Whooley questions are 
validated with a sensitivity of 0.95 (confidence interval (CI) 95%) and a spec-
ificity of 0.65 (CI 95%) [78]. A positive test result that indicates an increased 
risk of depression is assumed if one of the questions is answered with “yes” 
[77]. 

The Antenatal Risk Questionnaire  

The Antenatal Risk Questionnaire (ANQR) is based on the Pregnancy Risk 
Questionnaire, consisting of twelve items to assess psychosocial stressors that 
are related to perinatal mental disorders, above all depression and anxiety 
disorders. It is a self-report tool and can be used in the postnatal period as 
well [79]. The questionnaire is validated and recommended by Australia’s cur-
rent clinical practice guidelines for mental health care in the perinatal period 
[80]. 

 

1.1.3 Digital health technologies  

Definition 

Digital Health Technologies are defined by the National Institute for Health 
and Care Excellence [81] as “Apps, programmes and software used in the 
health and care system. They may be standalone or combined with other prod-
ucts such as medical devices or diagnostic tests” [81, p. 33]. 

The aim is to improve health outcomes and the healthcare system, in the areas 
of prevention, detection, diagnosis and treatment with e.g., online tools or 
trackers [81]. Digital health technologies are highlighted as part of the Sus-
tainable Development Goals [82]. 
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Digital health technologies and perinatal mental health 

In connection with the development of our society and the Coronavirus dis-
ease 2019 (COVID-19) pandemic, digital technologies are becoming increas-
ingly popular within mental healthcare. Globally, more people are seeking 
advice and support on websites, online platforms, cell phones and mobile ap-
plications. However, access to these interventions remains uneven and is par-
ticularly prevalent in high- to middle-income countries, with access often eas-
ier in remote areas than in mental healthcare facilities [83]. 

While such technologies offer potential to improve health and support the 
path to universal coverage of mental health care, some risks should not be 
overlooked. Data protection, privacy, security, and accountability should be 
paramount, as should the wider ethical principles of equality, fairness, and 
availability. Applications, platforms, or similar digital offers for healthcare 
use should be well tested and evaluated, as there are already thousands of 
products on the market [83]. 

Especially in the area of mental health, digital technologies also offer ad-
vantages, such as reduced time and costs due to travel, flexibility and ano-
nymity [83]. "Indeed, the evidence for digital approaches supporting mental 
health is compelling, with self-help approaches and telemedicine in particu-
lar showing strong benefits, including in middle-income countries" [83]. 

Due to the barriers in the specific area of perinatal mental health mentioned 
in the previous section, which might prevent patients from undergoing 
screenings or medical examinations, digital technologies appear very promis-
ing and forward-looking [64, 84]. There is enormous potential for the 
healthcare system and the already existing staff shortage through resource-
saving use [85, 86]. It can help to overcome barriers such as low health liter-
acy, language difficulties, privacy concerns, access, and reliability of test eval-
uation [14, 87]. Vanderkruik et al. (2021) [88] pointed out the positive effects 
of writing down sensitive information (e.g., apps) in a comfortable environ-
ment at home compared to discussing it with a doctor. Patients have shown 
good acceptance and feasibility, especially around violence [89] and postnatal 
depression due to the sensitive nature of the problem [90]. Other studies have 
shown the same or even higher participation in digital screenings compared 
to surveys due to the anonymity [86, 89].  

As there is already a great deal of digital technology in the areas of mental 
health [83] in connection with pregnancy, birth, and the postnatal period, the 
question arises as to which apps and websites are effective and helpful.  

In summary, there is a high relevance for the use of effective and early detec-
tion for perinatal mental illness [5] and the need to minimise and overcome 
barriers on the part of those affected [10-13] and healthcare staff [6, 7, 9]. 
However, there are still some uncertainties in this unregulated market [83]. 
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1.2 Current state of research 

To obtain an initial overview of the state of science and to narrow down the 
research topic, a non-systematic literature search was carried out in advance. 
This revealed many studies on educational interventions and therapy support 
measures, but these were not the target interventions of this review. Rather, 
the focus should be on the self-identification of the risk of perinatal mental 
illness, regarding the public health character of secondary prevention.  

The term screening was mostly used in the studies found. Scientific reviews 
were identified, which, however, showed very heterogeneous data due to a 
wide variety of interventions such as screening, education, and therapy (e.g. 
[91, 92]). A systematic review focusing solely on the concept of self-identifica-
tion, as defined in this thesis, could not be found. Instead, existing studies 
primarily involved a mix of different interventions.  

One recent scoping review by Spadaro et al. (2022) [69] focused on diagnostics 
and screening in perinatal mental health. However, applications were identi-
fied directly from the app stores (Apple and Google) and for scientific signif-
icance, a peer-reviewed study was only available for one application. In total, 
14 applications were included and evaluated according to their origin, func-
tionality, engagement features, security, and clinical use. Finally, the authors 
recommended focusing more on the safety of app use, as well as functions for 
better networking between healthcare staff and users [69]. 

In the study by Feldman et al. (2021) [91], app stores and scientific databases 
were searched for a systematic review. Their aim was to summarise the risks 
and benefits of apps for women with perinatal mental illness in order to pro-
vide information for patients and healthcare professionals. This review in-
cluded not only screening measures but also interventions such as mindful-
ness training, education, or self-help measures. However, the authors empha-
sised the need for better collaboration between academia and industry, as 
some apps without a scientific background, as well as scientific studies with-
out existing technology, were identified [91].  

Clarke et al. (2024) [93] published their systematic review on the topic of 
screening for mental health using digital technologies, which included similar 
not merely studies on self-identification but also studies on screening inter-
ventions. The included literature showed good effectiveness, acceptability, 
and feasibility [93].  

Two studies [94, 95] compared online assessment with paper-based screening 
in a clinic. Both results showed good acceptability of this new type of screen-
ing among pregnant women [94, 95].  

However, individual studies on the specific topic of self-identification were 
also found as part of the research. These included the study by Vanderkruik 
et al. (2021) [88], who published preliminary findings from the pilot study of 
their app, MGH Perinatal Depression Scale (MGHPDS), with results in soci-
odemographic data and prevalence rates of perinatal depression measured 
through their app for improvement and revision. 

Furthermore, three of the included studies have already been identified, 
which will be described in more detail in the chapter “3.2 Included studies.” 
[68, 84, 96]. No relevant studies addressing organisational aspects or legal con-
siderations could be detected during the initial overview search.  

Literaturrecherche vorab: 
viele Studien zu 
Aufklärung und Therapie 
 
Fokus: Prävention & 
Selbstidentifikation  

vorliegende Reviews  
sehr heterogen 
 
kein Review zu 
Selbstidentifkation 

aktueller Scoping-Review: 
Fokus auf Diagnostik & 
Screening perinatal 
 
14 Apps untersucht 
 
Sicherheit & Vernetzung 
bemängelt 

Feldman et al. (2019): 
Review zu Risiken & 
Nutzen von Apps 
 
bessere Zusammenarbeit 
zwischen Industrie und 
Wissenschaft notwendig 

Clarke et al. (2024): 
digitales Screening 
 
gute Wirksamkeit &  
hohe Akzeptanz 

zwei weitere Studien  
mit hoher Akzeptanz 

Einzelstudien zu 
Selbstidentifikation 
 
z.B.: MGHPDS-App 

keine Studien zu 
organisatorischen & 
rechtlichen Aspekten 

https://www.aihta.at/


Introduction 

AIHTA | 2025 17 

Additionally, no scientific papers focusing on social issues within the realm 
of ethics could be found. 

 

 

1.3 Aim of the study  

Based on the theoretical framework, it can be summarised that digital tech-
nologies such as apps, platforms, and other web-based tools are increasingly 
prominent in the healthcare sector [88]. Such instruments offer enormous po-
tential to improve health [83]. 

Screening for the risk of perinatal mental illness is already recommended by 
guidelines and has demonstrated effectiveness and acceptability in some stud-
ies, including those examining virtual or mobile formats [95, 97]. Digital self-
identification tools, in particular, may help mitigate barriers and external fac-
tors that have hindered the implementation of screening measures [14, 87]. 

A preliminary overview search identified only a limited number of relevant 
scientific studies on this specific topic of self-identification. This raises the 
question of whether simple and cost-effective self-identification tools [5] 
could effectively detect an increased risk of perinatal mental illness and, if 
proven reliable, could be adopted on a broader scale within the healthcare 
system. 

As with any digital health technology, the risks associated with data security 
and privacy must be considered, as highlighted in the chapter on digital 
health technologies [69]. Further, it is also essential to consider how such 
anonymous self-identification measures may impact the safety of both pa-
tients and professionals, as well as whether they might pose potential risks 
[83]. Given the increasing use of digital health technologies, it is crucial to 
evaluate their safety comprehensively. 

While the primary focus of this study was on assessing the effectiveness and 
safety of digital health technologies, it is equally important to consider the 
social, organisational, and legal conditions that influence their adoption and 
integration into healthcare systems. Social factors such as acceptance [34, 35, 
64] and availability play a pivotal role in this process [83]. Furthermore, eth-
ical considerations surrounding their use need careful attention as part of the 
broader societal dimension [83]. High-quality medical diagnostics demand 
not only precision but also well-defined procedural pathways for follow-up 
measures and early treatment start, highlighting the critical role of organisa-
tional planning [80]. Accordingly, it seems important to have a legal basis as 
a prerequisite, but also to be able to correctly categorise digital health tech-
nologies and use them based on evidence. This underscores the need for a 
thorough exploration of the legal and organisational implications associated 
with these technologies.  

However, the initial overview search revealed a lack of studies addressing 
these topics. Consequently, as a secondary research objective, an overview of 
these social, organisational, and legal aspects within the field of digital health 
technology was integrated into the systematic literature search accompanying 
the primary research question. 
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The Austrian Institute for Health Technology Assessment (AIHTA) is cur-
rently a partner in the long-term third-party funded project on “Co-designing 
peripartum psychiatric care in Tyrol” (Funding Source: Austrian Science 
Fund, grant number: CM600 Paul; grant DOI 10.55776/CM6). This project, 
which is led by the Medical University of Innsbruck, began in April 2022 and 
is currently in the “co-development phase”. A relevant topic in the context of 
this project is the investigation of digital health technologies for the self-iden-
tification of the risk of perinatal mental illness. 

This systematic review, therefore, focuses on the effectiveness and safety of 
digital health technologies for self-identification of the risk of perinatal men-
tal illness, as this approach could play a significant role in the future. Due to 
the high prevalence of this disease worldwide and the associated public health 
challenges, prevention and early detection are particularly important [5].  
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2 Research question and method 

2.1 Research questions 

Based on an initial overview research, detailed considerations, and discus-
sions with the scientific supervisors, a primary and a secondary research ques-
tion were finally defined a priori and written down in the review protocol. The 
questions are as follows: 

 How effective and safe are digital health technologies for self-identifica-
tion of the risk of perinatal mental illness in parents and parents-to-be? 

 Which social, organisational, and legal aspects have to be considered re-
garding the implementation of such technologies in the health care sys-
tem? 

 

 

2.2 Study design 

A systematic review study design was chosen for this work, based on the 
PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analy-
sis) 2020 statement paper [98] and Cochrane Handbook for Systematic Re-
views of Interventions (Version 6.4) [99]. This design was chosen to include 
relevant literature, assess its quality and finally obtain a structured presenta-
tion and summary of the results of a specific research topic. 

In contrast to a scoping review that covers a broader and less specific scope of 
a subject, the design of a systematic review was chosen to answer clearly for-
mulated research questions [100]. The aim was not to provide an overview of 
the subject area, but to explore the specific issue of the research question. To 
obtain an initial overview, an overview literature search was carried out in 
advance. 

Especially clinically meaningful questions on effectiveness are typical for sys-
tematic papers [100]. In this case, the main aim was to consider evidence on 
the effectiveness and safety of using digital health technologies for self-iden-
tification of the risk of perinatal mental illness. This thesis should help to 
make further decisions in favour of this type of assessment and to evaluate 
whether a medical professional recommendation can be made. A systematic 
review is the most suitable study design for decisions in this regard, as it works 
according to systematic guidelines, presents processes transparently, mini-
mises bias and makes statements as reliable as possible [101]. Furthermore, it 
was also of great relevance to assess the quality of the evidence for providing 
meaningful answers. 

In accordance with the processes of systematic reviews, the current status of 
existing digital health technologies for self-identification around perinatal 
mental health was determined, research questions were formulated, relevant 
literature was systematically identified, selected according to the inclusion 
criteria, and critically evaluated using explicit methods.  Furthermore, the 
results were summarised and finally discussed critically [102]. 
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Review Protocol 

As a first step in conducting a systematic review based on the scientific guide-
lines of the PRISMA-P checklist (Preferred Reporting Items for Systematic 
Review and Meta-Analysis Protocols) [103] and the Cochrane Handbook for 
Systematic Reviews of Interventions [99], a review protocol was drawn up be-
fore the start of the research. This provides an overview of the topic, the ob-
jectives of the review and its endpoints, inclusion and exclusion criteria, as 
well as the planned methodological approach and a timetable [103]. This pro-
tocol was registered at the Open Science Framework (OSF), an open registries 
network, on July 1st, 2024, with the DOI 
https://doi.org/10.17605/OSF.IO/H78YQ. 

 

 

2.3 Inclusion and exclusion criteria 

2.3.1 PICO(S) 

Following the Patient Intervention Comparison Outcome and Study design 
(PICOS) framework [104], the framework was used to operationalise the re-
search questions, to define inclusion and exclusion criteria and to develop a 
search strategy. (Table 1)1  

Table 1: PICO(S) framework  

 INCLUSION EXCLUSION 
POPULATION 
 

Parents and parents-to-be during pregnancy, up to one year after birth 
Including: pregnant women, fathers-to-be, mothers and fathers in the perinatal 
phase of life, same-gender partners/ co-parents, parents by adoption 

Parents outside the perina-
tal  
period 

INTERVENTION  Digital health technologies for self-identification of the risk of perinatal mental 
illness 
All digital health technologies, such as websites, platforms, mobile applications, 
mobile interventions, and telemedicine 
“Digital health technologies for self-identification of the risk of perinatal mental 
illness” refers to assessing the risk of perinatal mental illness and becoming aware 
of this condition by using digital technologies (such as websites or apps) to inde-
pendently answer validated and reliable questionnaires without assistance. 

Non-digital interventions 
for self-identification 
Digital health techno-lo-
gies for the prevention or 
treatment of perinatal 
mental illnesses 
Digital health techno_lo-
gies for self-identification 
of mental illness in other 
parts of life 
Developing digital health 
technologies in the named 
context 

COMPARISON 
 

No intervention or common intervention without digital technology. 
The common interventions include standard instruments for paper-based self-
identification, such as the EPDS questionnaire or face-to-face contact with pro-
fessionals. 

Interventions with other 
digital technologies  

OUTCOMES 
Main outcomes 
Effectiveness  
 
Safety 
 
 
 
 
 
 
 
 

Early detection and assessment of perinatal mental illness indicated by diagnostic 
accuracy (sensitivity, specificity) 
Benefits through the usage of digital health technologies for self-identification 
(Time to accurate diagnosis, symptom severity, time to treatment, higher detection 
rate) 
 
Safety of data 
Privacy policies 
Safety for patients: 
Consequences of false-negative or false-positive results  
Missing detection of urgent or emergency cases, or overdetection 
Inappropriate care pathways 
Evaluation after usage  complication rate, harms 

 

 
1 The PICO-criteria were selected accordingly after an initial overview research and fa-

miliarization with the topic. 
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Additional  
outcomes 
Social 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Organizational 
Legal 

Safety for professionals: 
Existence of any risks or negative impacts 
 
Availability: 
Type of technologies available 
Accessibility 
Target groups 
Authorization stage 
Costs for self-identification 
Acceptance and usability: 
Acceptance of this kind of technological interventions 
Usability of the tools for the named population 
User engagement 
Experience of mothers and/or fathers-to-be 
Experience of health experts 
Ethics: 
known and estimated benefits and harms for patients and professionals 
Impact on autonomy for patients 
Sphere of privacy 
Impact on the distribution of health care resources 
Equity for usage: factors that could prevent a group or person from gaining ac-
cess to the technology 
Organizational consequences 
Effect on the current work process 
Implementation in the health system 
Management problems 
Further pathways  
 
Regulation per permission of digital health technologies 
Laws / binding rules concerning safety, marketing, licensing, acquisition, usage 

STUDY DESIGN Effectiveness and Safety Domains:  
Systematic Reviews 
Randomised controlled trials 
Non-randomised controlled trials 
Prospective cohort studies 
Other Domains: 
No restrictions in study design 

 
All other study designs 
 
 
 
 
No exclusion 

Further  
Restrictions 

English and German languages  
Time period: 2014 until July 2024 for the systematic literature search 

Other languages than Ger-
man or English 

Literature before 20142 

2.3.2 Selection criteria 

Inclusion and exclusion criteria were defined before the start of the study and 
are anchored in the review protocol. They were defined based on literature 
identified in the preliminary research and discussed by the research team in 
order to provide a broad spectrum focused on a specific topic of self-identifi-
cation. As outlined in the PICO(S) table (Table 1), the included study popu-
lation consisted of expectant parents during pregnancy, as well as parents up 
to one year after childbirth, which is defined as the perinatal period. In this 
thesis, the term parents refers to mothers, fathers, as well as same-gender part-
ners, co-parents, and adoptive parents. Studies that included participants who 
did not relate to the main research question, or those focusing on parents after 
their child’s first year, were excluded. 

 
2 As digital technologies are a very current and new topic, a literature period of 
10 years was set. It is therefore not to be expected that relevant literature could 
be missing. 
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Patient 

For the intervention criteria, studies involving digital health technologies for 
the self-identification of the risk of perinatal mental health conditions were 
considered eligible. As discussed in the introduction, these technologies are 
used to assess the risk of perinatal mental illness and raise awareness about 
mental illness by allowing users to complete validated and reliable question-
naires independently, without external assistance. Consequently, tradition-
ally defined screening procedures, which are carried out by medical personnel 
through a kind of questioning, were not included in this review, although it 
should be noted that studies using the general term screening for self-identi-
fication were included.  

Intervention 

Digital health technologies, as defined in this review, encompass websites, 
platforms, mobile applications, mobile interventions, and telemedicine, as 
further detailed in previous chapters. According to this, non-digital interven-
tions for self-identification, digital health technologies aimed at the preven-
tion or treatment of perinatal mental health conditions, and technologies de-
signed for the identification of mental illness in other life stages, as well as 
the development of digital tools e. g., through design sessions in this context, 
were excluded. 

Comparison 

The comparison, as described in the review protocol, was defined as no inter-
vention or conventional assessment that did not involve digital technology. 
Such interventions included standard paper-based self-identification tools 
(e.g., the EPDS questionnaire) or face-to-face consultations with profession-
als. It is important to note that while the concept of self-identification is often 
difficult to distinguish from screening, the aim of this paper was not to com-
pare traditional paper-based screening methods with virtual screening that is 
carried out by a doctor or similar professional, as this does not correspond to 
self-identification. 

Outcome 

The outcome endpoints were created based on the HTA Core Model (version 
3.0) [105] in relation to the predefined research questions. These included the 
two clinical domains, effectiveness and safety, as well as the additional non-
clinical social, organisational, and legal domains.  
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Effectiveness was measured based on diagnostic accuracy, using sensitivity, 
specificity, positive predictive value and negative predictive value, and con-
sistency with the clinical diagnosis, e.g., false-positive values. Further mean-
ingful indicators were mental health symptoms, their severity, time to accu-
rate diagnosis – e.g., whether self-identification led to a faster diagnosis and, 
according to the screening chain, time until the start of treatment. As part of 
the primary endpoints, safety in relation to digital health technologies was 
investigated as well. This outcome compromised safety for patients, safety for 
professionals, and data security. In this context, the question arose regarding 
the consequences of false-positive or false-negative results presented in the 
studies, including the implications of undetected or overdetected conditions, 
the procedures in place to handle emergencies, and the impact of incorrect 
diagnoses. Post-intervention evaluation also considered complication rates 
(e.g., psychosis) and any resulting harm (especially from a psychological per-
spective). Furthermore, the safety of healthcare professionals was examined 
as an outcome if data were available. This involved risks or negative effects 
associated with the measures under investigation when professionals like doc-
tors were involved, e.g., responsibilities or referral pathways. And finally, to 
capture the data security endpoint, it seemed important to investigate how 
securely data was handled and whether privacy policies were implemented. 

However, as secondary outcomes, it appeared just as important to examine 
social aspects in connection with the use of digital health technology. These 
included availability and access to digital health technologies for self-identi-
fication of the risk of perinatal mental illness as a prerequisite, as well as con-
siderations of acceptance and usability, and ethics. Availability and access 
were measured through the types of technologies that were available (e.g., app 
in Google Play Store), the accessibility, i. e., if it was accessible for everyone 
or only for individuals from Austria, the defined target groups (e.g., women 
in postnatal period), the authorization stage with a possible legal basis, and 
the costs, in terms of whether everyone could afford it. The assessment criteria 
acceptance of technology (e.g., whether it would be used again or recom-
mended to others), usability, user engagement in terms of the use of the tech-
nology (e.g., how long the user stayed on the site), and the experience of users 
and health professionals (if available) were used to evaluate acceptance and 
usability. As part of the social domain, this review was also intended to spot-
light ethical concerns. These included whether there was sufficient awareness 
about the benefits and risks of digital health technology, whether this re-
stricted the autonomy of users or compromised privacy, and whether digital 
health technology led to adverse effects and inequalities in the distribution of 
health goods. For example, the inequality of whether individuals could afford 
a particular application and the possible negative consequences in this con-
nection were part of this research.  

In addition to the social aspects, organisational impacts were also considered 
as secondary outcomes. Further, an understanding of the organisational inte-
gration and consequences of these digital health tools was examined. This in-
cluded investigating potential effects on current workflows, such as saving 
staff time, and exploring whether digital self-identification tools have been 
implemented into the healthcare system. It was also of interest to assess what 
such a procedure would look like if described in the literature, whether there 
have been any problems in management so far, what issues have been encoun-
tered, and whether care pathways have been established for further treatment. 

 

Given the increasing use of these technologies, legal aspects were also re-
viewed. This involved exploring the existing legal regulations surrounding 
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self-identification tools, including guidelines on security, marketing, licens-
ing, acquisition, and usage. 

Studies 

In addition to randomised controlled trials (RCTs), for this systematic review, 
non-randomised controlled trials (nRCTs), prospective cohort studies, and 
systematic reviews were included for the clinical primary outcomes to keep 
bias as low as possible. Restrictions were defined for all other study designs, 
including non-systematic reviews, narrative reports, opinions, case studies, 
and studies presented as abstract only. The “Tree of Different Types of Stud-
ies” from the Centre for Evidence-Based Medicine (CEBM) was used for clas-
sification of study designs [106]. For the secondary and non-clinical research 
outcome, no restrictions were applied regarding study design, as it aimed to 
encompass all available literature to provide a precise overview.  

Further restrictions 

The review was restricted to studies published in English or the German lan-
guage. As digital technologies are a very current and new topic, a range of 10 
years was set for the literature search. The defined period of time spans from 
2014 until July 1st, 2024. 

 

 

2.4 Systematic literature search  

2.4.1 Search strategy 

A systematic literature search was conducted using a previously formulated 
search strategy in the online databases PubMed, CINAHL, Web of Science, 
PsycINFO and Cochrane Library, as well as the online library of Medical Uni-
versity Vienna on July 1st, 2024. The search strategy of each individual data-
base can be found in the appendix, A1 Search strategy: Systematic literature 
search. It covered the inclusion criteria for the population and intervention. 
To achieve this, the terms associated with the population and intervention in 
the research question were refined into the key phrases "parents," "digital 
health technologies," "self-identification," and "perinatal mental illness." 
These phrases were then explored for synonyms using the literature from the 
prior overview research. Since the outcomes only became relevant during the 
selection of the literature, one search strategy could be used for all outcome 
domains. In addition, grey literature was explored, including databases such 
as The International Network of Agencies for Health Technology Assessment 
(INAHTA) for Health Technology Assessment (HTA) guidelines, AWMF 
(Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesell-
schaften e. V.) medical guidelines, and a hand search in scientific journals 
and additionally in Google Scholar was conducted. After the systematic search 
mentioned above, reference lists of relevant publications were searched as 
well.  
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2.4.2 Literature selection 

Based on the criteria of the PRISMA 2020 statement paper [98], further steps 
were taken, and relevant studies and literature were selected according to the 
pre-defined inclusion and exclusion criteria. 

Screening 

As a first step of the screening process, the search results detected in the 
named databases were transferred to the citation and reference management 
tool EndNote Web (Clarivate Analytics, Philadelphia, PA, USA), and dupli-
cates were removed through the automated deduplication program 
Deduklick. In the next step, the remaining records were transferred to the 
research and collaboration platform Rayyan [107] for screening. Some more 
duplicates were removed through artificial intelligence and manual human 
selection (Hafner Sophie HS) at Rayyan. Titles and abstracts were inde-
pendently screened by the lead author (HS) and a second reviewer (Hidaka 
Yui HY) to determine eligibility. To reduce the risk of bias, these processes 
were computer-aided and blinded to each other’s decisions by Rayyan. This 
screening process was initially pilot tested with the first 30 studies (in alpha-
betical order) in a blinded mode. The results were then discussed, and incon-
sistencies clarified. The remaining studies were screened in a blinded mode 
as well and unblinded at the end of the process. Disagreements were first dis-
cussed between the reviewers and, in the event of further discrepancies, dis-
cussed in a meeting with a third researcher and scientific supervisor 
(Zechmeister-Koss, Ingrid - ZKI). Subsequently, all eligible papers according 
to the inclusion and exclusion criteria were transferred into a Microsoft Excel 
spreadsheet for full-text screening, where the literature reference for each 
study was recorded. The full-text screening was then performed in a blind 
manner again by the lead author (HS) and the second reviewer (HY). Each 
study was assigned a unique number in the table, the study design was noted, 
relevant comments and outcome domains were recorded, and finally, a deci-
sion was made whether the study should be included or excluded from the 
review, with the respective reason for exclusion documented. This procedure 
was piloted as well, for the first three studies by HS and HY. After screening 
all texts, the data was deblinded and discussed between HS and HY. If there 
was disagreement between the two researchers, the third researcher and sci-
entific supervisor (ZKI) was involved in the discussion, and the final inclu-
sion of the studies for the review was determined. Each article excluded in the 
full-text screening is presented in A2 Table of excluded studies after full text 
screening in the appendix with the reason for exclusion. 

Essential information was lacking in three papers; therefore, the correspond-
ing authors were contacted and asked to provide supplements. A response was 
given by two of the three authors.  

 

 

2.5 Data extraction table 

Outcome data was extracted into another Microsoft Excel spreadsheet for 
study characteristics, components, and results. This step was performed by 
the author (HS) and checked by the two scientific supervisors (HY, ZKI).  

The following data items were collected and integrated into the data extrac-
tion table:  
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 Study characteristics: This category includes author(s), year, country, 
study objective, method, including the study design3, setting, study pe-
riod, follow-up, provider, developer, funding, and conflict of interest. 

 Characteristics of participants are described in the table through sam-
ple size, age, perinatal period, and inclusion/ exclusion criteria 

 Study components: In this section, the study intervention, features of 
the digital self-assessment tool and the stage of self-identification are 
characterised. For this classification, a scale was created, ranging from 
1 to 3, to categorise the tools according to their characteristics and 
functions regarding self-identification (Table 2). Further aspects ex-
plored were the availability of information for further help, emergency 
information, recommended pathways, and involvement of profession-
als. Further, comparators if the study had any, outcome parameters, 
type of perinatal mental illness and tools for assessing the risk of the 
mental illness, additional tools that were used in some of the studies 
and the positive test rate are also presented in the data extraction table. 

Table 2: Scale for classification of the stage of self-identification 

1 The tool represents complete self-identification by one's own motivation 
independently, without assistance. After the procedure, users get feedback. 

2 Self-identification is independently performed without assistance. Explanations or 
training took place before the self-identification process.  

3 The measure took place in an institution (e.g., at a healthcare facility) / somebody 
was available for assistance/ no feedback was given. 

 

Results according to the review protocol: The results presented in the data 
extraction table were divided into primary results, focusing on the domains of 
effectiveness and safety, and secondary non-clinical findings, addressing the 
social, organisational, and legal domains. The social category was further split 
into availability and access, acceptance and usability, and ethical issues. The 
content aligns with the examined aspects defined in the inclusion and exclu-
sion criteria. 

This table was first pilot tested by using two randomly selected studies that 
were not included in this review. The spreadsheet was reviewed, discussed, 
and adapted by HS, HY and ZKI before the start of the thesis. 

Data extraction was conducted as an iterative process where additional data 
items were added to the data extraction form when considered relevant to an-
swering the research questions after description in the review protocol [108].  

The full table (A3 Data extraction table) is presented in the appendix, and the 
summarised results are narratively described in Chapter 3.3 Data extraction. 

  

 
3 For the classification of the study design the “Tree of different types of studies” by CEBM 

was used as already mentioned [106] 
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2.6 Synthesis  

A narrative synthesis of the findings is provided from all the included studies 
in the chapter results. The synthesis was intended to be structured around the 
categories of outcomes (primary: effectiveness and safety, secondary: social, 
organisational, legal). Since heterogeneity in studies and outcomes was ex-
pected, a meta-analytical calculation would have been inappropriate. If ho-
mogeneous data on the primary outcomes had been found, a meta-analysis 
would have been possible later, after the completion of the master's thesis. 

 

 

2.7 Quality assessment of studies  

As part of the systematic review, the evidence included for the primary out-
comes was assessed according to its quality. The quality and risk of bias were 
evaluated by the author (HS) by using critical appraisal tools, depending on 
the design of the respective included clinical study. Additionally, this assess-
ment was checked by the second reviewer (HY). The findings were discussed 
between the two reviewers and are finally presented in the results section in 
the chapter “Critical evaluation of study quality”. 

As the inclusion criteria for the primary outcomes included nRCTs, prospec-
tive cohort studies and systematic reviews in addition to RCTs, the respective 
instruments were predefined in the review protocol. The Risk of Bias Tool 2 
(RoB2) [109] was considered to assess RCTs, and the Risk of Bias in System-
atic Reviews (ROBIS) tool [110] for systematic reviews. For other study de-
signs, it was initially planned to select the appropriate tool from the Critical 
Appraisal Skills Programme (CASP) checklists. 

During the review process, for the evaluation of non-randomised controlled 
trials and cohort studies, additionally, the use of the ROBINS-I tool (The Risk 
Of Bias In Non-randomised Studies - of Interventions) [111] and the 
QUADAS-2 tool (Quality Assessment of Diagnostic Accuracy Studies 2) [112] 
were considered. These modifications are also mentioned in the adjustments 
to the review protocol. 

The considered instruments are briefly described as follows: 

Risk of Bias Tool 2 

RoB2 was developed in 2019 from its 1st version called the Risk of Bias Tool 
(2008). It is designed to assess the quality of individually randomised parallel-
group trials, although there is already a test version for cluster-randomised 
trials and randomised cross-over trials. The RoB2 tool consists of a total of 
five domains to evaluate trials for risk of bias in relation to the randomisation 
process, intervention procedure, missing data, outcome measurement and se-
lection of published results. For each domain, there are one or more signalling 
questions. Finally, the quality of the study can then be assessed as “low risk 
of bias”, “some concerns” or “high risk of bias”. The aim is then to finally 
summarise these categories and, for example, present them in a forest plot, 
table or figure [99, 109]. 
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Risk of Bias in Systematic Reviews 

The ROBIS tool was developed to assess the risk of bias in systematic reviews, 
particularly within healthcare settings.  

It is structured in three phases, whereby phase 1 is optional: (1) assess rele-
vance, (2) identify concerns with the review process, and (3) judge risk of bias. 
The latter two phases include signalling questions to help with the assess-
ment. Phase 2 consists of a total of 4 domains, namely the eligibility of in-
cluded studies, study selection, data collection and appraisal, and synthesis 
and results to examine systematic reviews for bias. In phase 3, the overall risk 
is then assessed based on the interpretation of the results and limitations from 
phase 2. The results are finally to be presented in graphics. 

The Risk Of Bias In Non-randomised Studies of Interventions  

ROBINS-I (2016) is used to assess the risk of bias of non-randomised studies 
that examined the effect of interventions, which may include observational 
studies such as cohort or case-control studies. nRCTs often have a higher risk 
of bias than RCTs in many areas of healthcare, so precise assessment is nec-
essary. The tool considers the bias of each nRCT against the ideal of an RCT 
and consists of seven domains. The user is again asked signalling questions to 
help with the assessment. Finally, an overall assessment is made as “low”, 
“moderate”, “serious”, “critical” risk or “no information” [111]. 

Quality Assessment of Diagnostic Accuracy Studies, Version 2 

The QUADAS-2 tool is designed to assess the methodological quality of pri-
mary diagnostic accuracy studies. It is based on the 1st version, the QUADAS 
instrument, and consists of a total of four domains. These include the assess-
ment of the risk of bias in patient selection, the index test, the comparison 
test, and the process, with applicability concerns also being assessed in the 
first three categories. Each study is finally rated using a descriptive scale in-
dicating “low” or “high”, or “unclear” risk of bias [112]. 

Critical Appraisal Skills Program  

In addition to training courses and workshops, CASP also provides free check-
lists for the critical appraisal of various scientific literature. These include, 
for example, tools for evaluating RCTs, nRCTs, systematic reviews, qualita-
tive studies, but also cross-sectional studies or cohort studies. The checklists 
basically consist of three main sections: relevance of the study, assessment of 
the quality of the study, and results and applicability, with around 10 ques-
tions. 

 

 

2.8 Adjustments made to the review protocol 

According to the PRISMA 2020 statement and the Cochrane Handbook for 
Systematic Reviews of Interventions, it is generally relevant to adhere to the 
predefined review protocol. If changes are necessary, these must be explained 
transparently [98, 113]. In this case, minor changes to the review protocol were 
necessary regarding the description of the methodology.  
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A fundamental change to the review protocol was the reformulation of the 
title and a phrase part of the research question from “Digital health technol-
ogies for self-identification of perinatal mental illness: a systematic review on 
user benefits and implementation aspects” to “Digital health technologies for 
self-identification of the risk of perinatal mental illness: A systematic review”. 
This resulted from the research and definition of the individual terms. It be-
came clear that it is more about identifying a risk for the illness. A diagnosis 
of the disease cannot be made based on self-identification or screening alone.  

Accordingly, this should already be correctly indicated in the title of the the-
sis, as well as in the wording of the thesis. Nevertheless, it was not expected 
that this reformulation could lead to a higher risk of bias. For the assessment 
of studies that are not randomised controlled trials or systematic reviews, an 
evaluation using CASP tools was initially defined.  

However, for the assessment of a prospective cohort study, the CASP tool ap-
peared to be insufficient in terms of the quality of the critical evaluation, as 
other, more precise tools were available. Therefore, the ROBINS-I tool and 
the QUADAS-2 tool were taken into consideration. The study concerned was 
analysed in more detail, and finally, the QUADAS-2 tool was used, as it eval-
uates the risk of bias and applicability of primary diagnostic accuracy studies. 
This change to the review protocol was discussed in the research team and was 
not expected to introduce bias. 

Furthermore, during the screening process of the studies, it was noticed that 
the exclusion criteria regarding the study design were not fully defined in the 
review protocol. For the domain's effectiveness and safety, only RCTs, 
nRCTs, prospective cohort studies and systematic reviews were to be consid-
ered. According to the exclusion criteria on the primary clinical outcomes, 
non-systematic reviews, narrative reports, opinions, case studies, and studies 
presented as abstract only should not be included in this systematic review. 
However, as some study designs were not mentioned in either the inclusion 
or exclusion criteria, the exclusion criteria definition derived from the inclu-
sion criteria should be as follows: “all other study designs”. For all other sec-
ondary outcomes, the inclusion of all study designs remained without re-
strictions. 

When describing the comparison group in the PICO(S) table, it was noticed 
that no exclusion criteria were specified in the review protocol. They were 
finally supplemented for the thesis with the definition “interventions with 
other digital technology” in accordance with the inclusion criteria as well. 

Those changes were purely made for clarity and did not lead to any change in 
the conduct of the review. Therefore, no increased risk of bias is expected. 
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3 Results  

3.1 Literature search & selection 

A systematic literature search was conducted on July 1st, 2024, using the pre-
defined search strategy in databases, as already described in the methods 
chapter “Systematic literature search”. A total of 2764 hits were initially 
found using the systematic literature search, although 824 were identified as 
duplicates by using Deduklick. One article, which eventually turned out to be 
a conference paper, was additionally excluded because it was not available 
and did not meet the inclusion criteria. The remaining hits (n = 1937) were 
imported into Rayyan, where further duplicates were identified by the pro-
gram and the author (Artificial Intelligence n = 5, human n = 23). After re-
moving these duplicates, a total of 1909 articles were reviewed based on their 
titles and abstracts, resulting in 40 articles that appeared suitable for this re-
view according to the inclusion and exclusion criteria. A parallel manual hand 
search yielded a further 20 hits, of which six articles were considered for in-
clusion. The full-text search was carried out with a total of 46 studies. Five 
studies could be included from the systematic literature search in databases, 
and two were identified through the manual hand search. The excluded stud-
ies are presented in the appendix (A2: Table of excluded studies after full text 
screening) with the reason for exclusion.  

 

 

Figure 1: PRISMA Flow Diagram (based on [114]) 
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3.2 Included studies 

One clinical study met the criteria for the primary research domains, effec-
tiveness and partly safety, and five descriptive clinical studies focused on the 
social domains, acceptance and usability. One non-clinical study that was 
identified through manual hand search focused on the issue of ethics. The 
following six clinical studies and one review were therefore the subject of this 
review and are presented in Table 3. 

Table 3: Included studies for this review. 

Authors 
(Year) Title 

Study  
design 

Researched 
domain  
(according to 
the review) 

Aim 

Primary Outcomes 

Lawson et al. 

(2019) 

Use of text messag-

ing for postpartum 

depression screen-

ing and information 

provision 

is not specified. 

Seems to be a pro-

spective cohort 

study 

Effectiveness, 

safety  

Evaluation of the feasibility of an in-

tervention for screening for postnatal 

depression and providing information 

through text messages. 

Secondary Outcomes 

Daehn et al. 

(2023) 

SmartMoms - a web 

application to raise 

awareness and pro-

vide information on 

postpartum depres-

sion 

Mixed methods 

study 

Social: availability 

& access, ac-

ceptance & usabil-

ity 

Evaluation of the feasibility of the 

web app SmartMoms, and users' and 

health professionals' experiences and 

the user behaviour. 

Eisner et al. 

(2022) 

Digital screening for 

postnatal depres-

sion: mixed methods 

proof-of-concept 

study 

Mixed methods 

study 

Social: availability 

& access, ac-

ceptance & usabil-

ity 

Evaluation of the smartphone app 

ClinTouch DAWN-P, concerning feasi-

bility, acceptability & usability, usage 

patterns, safety and the validity of 

app-based postnatal depression 

screening compared to paper-based 

procedure. 

Lawson et al. 

(2019) 

Use of text messag-

ing for postpartum 

depression screen-

ing and information 

provision 

is not specified. 

Seems to be a pro-

spective cohort 

study. 

Social: availability 

& access, ac-

ceptance & usabil-

ity 

Evaluation of the feasibility of an in-

tervention for screening for postnatal 

depression and providing information 

through text messages. 

Nurbaeti et al. 

(2021) 

Developing an An-

droid-based applica-

tion for the early de-

tection of postpar-

tum depression 

symptoms in Indo-

nesia 

Cross-sectional de-

sign 

Social: availability 

& access, accepta-

bility & usability 

Development and implementation of 

the tes depresi app by using the AD-

DIE Model (Analysis, Development, 

Design, Implementation, and Evalua-

tion). 

Reilly & Austin 

(2021) 

Attitudes and En-

gagement of Preg-

nant and Postnatal 

Women with a Web-

Cross-sectional de-

sign 

Social: availability 

& access, accepta-

bility & usability 

Evaluation of the web-based tool 

Mummatters concerning its accepta-

bility, risk profile of users, credibility, 

perceived effect, motivational appeal, 

insgesamt 7 Studien: 
6 klinische +  
1 nicht klinische 
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Based Emotional 

Health Tool (Mum-

matters): Cross-sec-

tional Study 

and help-seeking behaviours and bar-

riers. 

Highet et al. 

(2019) 

Perinatal mental 

health and psycho-

social risk screening 

in a community ma-

ternal and child 

health setting: evalu-

ation of a digital 

platform 

Descriptive cohort 

design 

Social: availability 

& access, usability 

Evaluation of the digital screening 

platform iCOPE. 

Fonseca et al. 

(2024) 

The use of e-mental 

health tools in the 

perinatal context 

Mixed methods 

study 

Social: ethics In this article, the authors discuss the 

current literature on digital health 

technologies for the prevention and 

treatment of perinatal mental disor-

ders. Diverse types of digital health 

technology are described, benefits are 

highlighted, negative aspects are dis-

cussed, and future relevant research 

topics are mentioned. 

 

Justification 

The study by Daehn et al. (2023) [84] was selected for inclusion as it explored 
both users' and healthcare professionals' experiences with the SmartMoms 
web-app, alongside analysing user behaviour and experience in the context of 
self-identifying the risk for postnatal depression. The intervention was fully 
remote and self-guided, offering valuable insights into autonomous use. The 
inclusion of psychoeducational videos was discussed in the research team in 
the context of study criteria for inclusion and exclusion. Considering the 
study's objectives, this feature was not regarded as directly or primarily influ-
ential on the outcomes and was therefore classified as a study for research of 
the secondary endpoints. This assessment is further supported by the obser-
vation that the video page was the least visited section within the app [84]. 

The mixed methods study by Eisner et al. (2022) [68] is included in this sys-
tematic review as it evaluated the acceptability, usability, and usage patterns 
of the ClinTouch DAWN-P app. The digital health intervention was exclu-
sively for study participants. As they did not receive their results directly, the 
inclusion of this study was discussed. The inclusion decision is based on the 
self-identification intervention and the indirect information about the results 
through a general practitioner in case of substantial risk for self-harm. It also 
partly addressed effectiveness, in the form of validity and safety, but did not 
meet the restricted criteria for study design as it is a mixed methods study, in 
which the quantitative part consisted of a cross-sectional design [68]. 

Daehn et al. 2023: 
SmartMoms-Web-App, 
Erfahrungen von Usern 
und Fachkräften 
 
Fokus auf 
Selbstidentifikation 
postnataler Depression  
 
Einstufung als Studie zu 
sekundären Endpunkten. 

Eisner et al. 2022: 
ClinTouch DAWN-P App, 
untersuchte Akzeptanz, 
Nutzbarkeit und Nutzung.  
 
Design: Mixed Methods 
mit Querschnittsteil.,  
 
Wirksamkeitsteil  
deshalb ausgeschlossen 
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The use of a text messages intervention was evaluated according to its feasi-
bility, including the agreement of an index and comparison gold standard in-
strument, partly security, as well as user engagement and acceptance in Law-
son et al.’s (2019) [96] study. The outcomes for agreement were not clearly 
defined. However, as the parameters' sensitivity, specificity, the negative pre-
dictive value, and the positive predictive value were analysed in this study and 
used to assess diagnostic accuracy as measures of effectiveness for this review, 
these were assigned to the endpoint effectiveness. Inclusion was discussed and 
found to be appropriate, as the measure represents a form of self-identifica-
tion. When receiving text messages during the study period, each woman 
could decide for herself whether she wanted to answer the questions or not. 
Although participants did not receive direct feedback, they were offered a psy-
chiatric appointment if they were at increased risk [96]. 

The study by Nurbaeti et al.(2021) [16] dealt with the development of their 
app Tes Depresi, but also with the introduction and evaluation of it. The latter 
aspect was used for this review. Although the app was installed with the help 
of research staff, the risk assessment was carried out by self-identification and 
direct feedback was also received [16]. One discussion point was that the au-
thors did not define the postnatal period in weeks, months, or years. Since the 
most common definitions refer to the postnatal period within one year after 
birth, this could also be assumed after a discussion in this study [26-28]. 
Therefore, this paper was identified as suitable according to the inclusion and 
exclusion criteria. 

The aim of the study by Reilly & Austin (2021) [115] was to investigate the 
user experience, including aspects of acceptability and usability of the web-
based tool Mummatters. The participants were recruited directly via the tool, 
completed questionnaires on the risk assessment of perinatal depression and 
psychosocial risk and received direct feedback. One point of discussion was 
the inclusion of participants in the study, even after one year postpartum. The 
range was up to 178 weeks postpartum, but was deemed acceptable as the av-
erage was 15.28 weeks postnatal during digital technology use [115]. The 
study, therefore, could be included in this review. 

Highet et al.'s (2019) [116] study on the digital screening platform iCope was 
also included in the review as it evaluated the digital health tool and provided 
findings on usability. Although the intervention took place in a hospital wait-
ing room, it was conducted as a self-identification process. It was noted in the 
article that assistance from healthcare staff was possible, but no such cases 
were reported in the results. This aspect was discussed and deemed acceptable 
[116]. 

The additional article by Fonseca et al. (2024) [117] was included after a hand 
search, due to its thematic discussion of the ethical issue of digital health tech-
nologies for self-identification of the risk of perinatal mental illness, among 
others. 

 

 

Lawson et al. 2019:  
SMS-Intervention, geprüft 
auf Machbarkeit, 
Akzeptanz & 
Engagement, tw. 
Sicherheit,Effektivität  
 
Aufnahme wegen 
Selbstidentifikation; bei 
Risiko Angebot  
eines Termins 

Nurbaeti et al. 2021:   
Tes Depresi - App,  
 
Selbstidentifikation mit 
direktem Feedback.  
 
postnatale Phase nicht 
definiert, nach Diskussion 
eingeschlossen 

Reilly & Austin 2021: 
Webtool „Mummatters“, 
untersucht Nutzung, 
Akzeptanz & Usability 
 
Einschluss trotz Teilnahme 
bis zu 178 Wochen 
postnatal, da Durchschnitt 
15 Wochen 

Plattform „iCope“, digitale 
Selbstidentifikation im 
Wartebereich 
 
keine dokumentierte Hilfe 
durch Personal 

Fonseca et al. 2024: 
Handsuche, Diskussion 
ethischer Aspekte digitaler 
Selbstidentifikation 
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3.3 Data extraction 

For a well-structured and detailed breakdown of the data from the six in-
cluded clinical studies, a Microsoft Excel spreadsheet was created for primary 
and secondary outcomes (Table A3 in the Appendix). In this step, the results 
were entered by HS and finally discussed, evaluated, and revised with the two 
scientific supervisors, HY and ZKI.  

A separate table (Table A4 in the Appendix) was created for a clear presenta-
tion of the additional review, which is not a clinical study. All data extraction 
tables can be found in the appendix and are described in narrative form below. 

 

3.3.1 Study characteristics 

The included papers were published between 2019 and 2024. The six studies 
were conducted in various parts of the world, namely in Germany, the United 
Kingdom, Canada, Indonesia, and Australia [16, 68, 84, 96, 115, 116]. 

The study types were in two cases mixed methods designs [68, 84], two cross-
sectional designs [16, 115] and one descriptive cohort design [116], as pre-
sented in Figure 2. For the two mixed methods studies, interviews were con-
ducted. Daehn et al. (2023) [84] carried out interviews with healthcare profes-
sionals at the conclusion. In the study from Eisner et al. (2022) [68], interviews 
were conducted with both participating women and their partners. In one 
study [96], the design was not specified, which is why the author HS and the 
second reviewer HY classified it as a prospective cohort study after a detailed 
review and according to its appearance. The additional paper is a review [117]. 

Figure 2: Study designs of the included studies 

Setting  

The recruitment settings were predominantly healthcare facilities or healthcare 
providers (such as clinics or midwives) (n = 5) [16, 68, 84, 96, 116], with two 
studies additionally utilising social media for participant recruitment [68, 84]. 
Notably, only one study recruited participants directly through its web-based 
platform [115]. 

Daten der Studien in 
Tabelle A3 im Appendix 
 
Erhebung durch HS, 
Diskussion mit HY, ZKI 

zusätzliche Tabelle für 
nicht-klinischen Review in 
Tabelle A4 im Appendix 

Publikationsjahre  
2019–2024,  
Orte: D, UK, CA, AUS, ID 

verschiedene Designs: 
 
Mixed Methods, 
Querschnitt, deskriptive 
und prospektive Kohorten 
 
Eisner et al. 2022 
Zuordnung als 
prospektive 
Kohortenstudie 

Rekrutierung meist über 
Gesundheitseinrichtungen 
oder Social-Media bzw. 
Webtool 

mixed methods 
studies, 2

cross- sectional 
studies, 2

descriptice 
cohort study, 1

prosective 
cohort study, 1

review, 1

Study designs
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Since the interventions focused on digital health technologies, almost all (n = 
5) were conducted remotely, making them independent of location. An excep-
tion was one study, which carried out the intervention within the waiting room 
of a clinic [116]. 

Study duration 

The studies lasted between six and eighteen months, although the duration and 
timing of one study were not clearly mentioned in the paper [68]. Follow-up 
surveys were also conducted in two of the studies [96, 115]. This follow-up pe-
riod ranged from 1 month [115] to 13 weeks [96]. 

Participants 

The number of participants across five of six studies varied significantly, 
ranging from 109 to 937 women. One mixed methods study included a smaller 
sample of 15 women and eight partners, making it the only study to involve 
partners as well [68]. The number of participants of all included studies is 
depicted in detail in Figure 3. 

Figure 3: Study participants of the included studies 

The average age of participants spanned between 30.68 and 33.8 years. Four 
studies focused on women in the postnatal period, while two also included the 
antenatal period [68, 115]. Additionally, one study incorporated health pro-
fessionals [84]. 
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Not all studies provided specific details about the weeks of pregnancy or the 
postpartum period. Figure 4 visualises the perinatal periods of the included 
literature as follows: One study defined its population as women in the post-
natal phase without further specification [16], while another included partic-
ipants ranging from 1 week to 178 weeks postnatal [115]. Both studies were 
ultimately included after consultation with the scientific supervisor: in the 
first case, participants could be reasonably categorized as postnatal (com-
monly defined as up to one year after birth) [16], and in the second, the aver-
age number of weeks postpartum was 15.28 weeks and seemed therefore ac-
ceptable [115]. In the remaining studies, the postnatal period ranged from 0 
to a maximum of 12 months after birth (n = 4) [68, 84, 96, 116], with most 
studies (n = 3 of 4) concluding at around 12 weeks postpartum [68, 96, 116]. 
Among the antenatal studies, one included pregnant women from the 4th to 
the 40th week of pregnancy [115], while the other involved participants from 
the 36th week of pregnancy until birth [68]. 

Figure 4: Perinatal period examined in the included studies 

Inclusion/exclusion 

The common prerequisite for participation in all studies was informed con-
sent. Some studies defined inclusion criteria by a minimum age of 18 or older 
[68, 96], by planned delivery in a defined clinic [68, 96, 116], by understanding 
the local language [16, 68, 96, 115] or residence in the respective country [115]. 
Ownership of a smartphone [16] or access to an internet connection [115] was 
a technical prerequisite for participation in two studies. In one study, only 
women with no history of mental illness were included, as well as only women 
who were married [16]. In another study, women in active psychiatric treat-
ment were excluded after baseline assessment [96]. 
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3.3.2 Study components 

Study intervention 

Socio-demographic data was collected in all studies except one [116]. In one 
study, women were informed about the app and guided through the download 
process during a home visit by the researchers [16]. For the intervention con-
ducted in a clinic waiting room, clinic staff were trained beforehand and were 
available to help with any questions [116].  

Most studies (n = 4) focused on assessing the risk of postnatal depression 
through self-identification using a standardised instrument[16, 68, 84, 96]. In 
two studies [115, 116], self-identification extended to include psychosocial 
risk factors, and in one of them, additionally, the risk of antenatal depression 
was explored as well [115]. These study characteristics are illustrated in Figure 
5. 

Figure 5: Type of mental illness examined 

While two studies provided their digital health technology intervention for a 
one-time survey [16, 116], two others intended their examined web-app or 
web-based tool for at least one self-identification assessment, with the option 
to use it more often [84, 115]. Eisner et al. (2022) [68]included participants in 
their study if they used the self-identification survey at least once, but the 
intervention was designed for daily use for six to twelve weeks. Similarly, the 
text-message intervention in the Lawson et al. (2019) [96]study was intended 
to respond biweekly for twelve weeks, but the inclusion criteria were to take 
part once.  

Digital health technology 

Two studies utilised mobile applications as the medium for their digital 
health interventions [16, 68], one employed a web-based application[84], one 
a web-based tool [115], another a web platform [116], and one relied on text 
messaging [96]. Looking at Figure 6, the heterogeneity of the study interven-
tions becomes clearer. 

  

sozialdemografische 
Daten meist erhoben 
 
tlw. Unterstützung bei 
App-Installation 

4 Studien zu postnataler 
Depression per 
Selbstidentifikation 

Intervention teils einmalig, 
teils wiederholt nutzbar 
 
Bsp. SMS-Studie: 
Austausch alle 2-Wochen 

2 Studien zu Apps,  
je 1 zu Web-App, Web-
Tool, Web-Plattform  
& SMS 

postnatal 
depression 4

psychosocial 
risk & 

postnatal 
depression 1

psychosocial 
risk & perinatal 

depression 1

type of mental illness

https://www.aihta.at/


Results 

AIHTA | 2025 39 

Figure 6: Types of digital health technology used as interventions 

These digital health measures were further classified based on the degree of 
self-identification that they enabled, ranging from 1 (complete self-identifi-
cation initiated by the user) to 3 (interventions prompted in an institution, 
with potential assistance available for questions or missing feedback). Two 
studies could be assigned to category 1 [84, 115], one to classification 2 [16, 
68], and three to classification 3 [68, 96, 116]. The respective classification is 
presented in Table 4 for a simplified overview.  

Table 4: Study-classification of the stage of self-identification.  

Article Classification Type of tool (justification) 

Daehn et al., 2023 1 Web-app 

Eisner et al., 2022 3 App (no direct feedback) 

Lawson et al., 2019 3 
Text Messages  

(no direct feedback) 

Nurbaeti et al., 2021 2 App (explanations before usage) 

Reilly & Austin, 2021 1 Web-based tool 

Highet et al., 2019 3 

Web platform (somebody was available 

for assistance while answering the 

questions) 

 

Some apps included additional features to enhance user engagement. For in-
stance, one app provided short educational videos, information about perina-
tal mental illnesses, and details on accessing further support [84]. Another 
offered a reminder function [68], while a third enabled users to create a per-
sonalised wellness action plan [115]. In one study, participants received in-
formal text messages about perinatal mental illness as a supportive feature 
[96]. 
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Instruments for assessing mental health state 

The valid and reliable EPDS questionnaire was used in four studies to assess 
the risk of perinatal mental health [16, 68, 84, 116]. In the study by Nurbaeti et 
al. (2021) [16], the EPDS was used in a different language - Indonesian - and 
adapted with two additional questions. In one study, the EPDS only served as a 
reference measurement instrument in paper form compared to the questions of 
the PHQ-2 instrument in text form [96]. The Whooley questions and ANQR 
were used in another study instead of EPDS to identify the risk of perinatal 
depression and psychosocial risk [115]. To additionally examine the psychoso-
cial risk, the participants in the study by Highet et al. (2019) [116] completed 
self-composed questions. These instruments used in the studies are visualised 
in Figure 7. 

Figure 7: Instruments to assess the risk of perinatal mental illness 

The cutoff for EPDS was in most examinations ≥ 12 points. One study used 
a different cutoff score set at greater than 12 points [116] while another one 
used a cutoff score of 15 points or higher for pregnant women [96]. PHQ-2 
cutoff was defined with ≥ 2 points on one or both questions [96]. The Whooley 
questions' cutoff for being screened positive was described as answering at 
least one of the first two questions with “yes”, and ANQR’s cutoff was defined 
as 23 or more score points [115].  

Test results 

Feedback on the results was provided in four of the studies [16, 84, 115, 116]. 
In the study by Highet et al. (2019) [116], participants received a summary of 
a risk report only upon request, whereas in the other studies, the score and 
corresponding recommendations were delivered automatically to the partici-
pants [16, 84, 115]. In two studies, participants did not receive their results 
directly. However, researchers in the study by Eisner et al. (2022) [68] had 
access to the data, and in cases where there was a risk of self-harm, the find-
ings were forwarded to the participant’s general practitioner with their 
permission. Similarly, in the research of Lawson et al. (2019) [96], participat-
ing mothers were not provided with their results, but those who were positive 
tested were offered an appointment with a perinatal psychiatrist. 

Further information 

Information about further support following self-identification was provided 
in four studies [16, 84, 115, 116].  
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Emergency contact information was specifically offered in one study [84], 
while guidance on organisational pathways was included in two digital health 
tools [16, 116], whereby this information for the one researched by Highet et 
al. (2019) [116] could only be found on their homepage. 

Healthcare professionals were involved or had the potential to be involved in 
four studies [68, 96, 115, 116]. Responses to participant results were managed 
by clinicians or general practitioners in three studies [68, 115, 116]. 

Comparator 

A comparator was included in two of the included papers [68, 96]. In one study 
[68], the same participants completed the EPDS screening both through the 
application and using a paper-based form, which they filled out twice during 
the study. This was only part of this research, not the main purpose. The other 
study compared women who tested positive with PHQ-2 text messages with 
women who tested negative in the same form by being interviewed via tele-
phone and asking them the EPDS questions [96].  

Outcome 

The primary outcome of effectiveness was investigated in two studies, while 
safety was partly addressed in those studies [68, 96]. However, it should be 
noted here that the study by Eisner et al. (2022) [68] had to be excluded for 
the primary outcomes due to the inclusion and exclusion criteria regarding 
the study design. The social domain, focusing on acceptance and usability, 
was explored across all included studies (n = 6). This encompassed user be-
haviour [84], usability [16], user experience [68, 84, 96, 115], and user engage-
ment [68, 96, 116]. Additionally, the experience of healthcare professionals 
involved in the study was examined as an outcome in one study [84]. Social 
ethical aspects were the subject of review by Fonseca et al. (2024) [117]. Other 
outcomes included feasibility [68], rates of depression, anxiety, and psycho-
social risk [116], as well as issues related to requests for help [115, 116], which, 
however, were not the subject of this thesis. The further secondary outcomes 
regarding legislation and organisational aspects were not described in any 
study. 

 

3.3.3 Study results 

Primary Outcomes 

Results effectiveness 

One study met the inclusion and exclusion criteria and evaluated the effec-
tiveness of a digital health tool for self-identification [96].  

The aim of this research by Lawson et al. (2019) [96] was to evaluate the fea-
sibility, including measuring the agreement between the intervention of bi-
weekly text message self-identification based on the PHQ-2 questionnaire for 
the detection of risk for postnatal depression and EPDS questions as a refer-
ence instrument. In case of a positive test result in the PHQ-2 text message 
assessment with a cutoff value of 2 or more points in one or both questions,  
EPDS screening was carried out via a telephone interview in the following 
days, which was also conducted with a matched group of negative partici-
pants. An analysis was performed using Cohen's Kappa and a 95% confidence 
interval [96].  
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Fair agreement was found between the PHQ-2 text messages and the EPDS 
interview with a kappa coefficient of 0.37 [96] according to the Landis & Koch 
[118] evaluation. Further parameters, such as sensitivity, specificity, positive 
and negative predictive value, were also calculated. The specificity was 0.93 
(95% CI = 0.91-0.94), while the sensitivity was 0.49 (95% CI = 0.38-0.61). 
This means that the new PHQ-2 text message measure could correctly identify 
93% of actual non-cases but could not identify 51% of positive cases (accord-
ing to the gold standard test). 7% of cases would therefore receive a false-pos-
itive result [96]. This comparison resulted in a positive predictive value of 
0.38 (95% CI = 0.31-0.46) and a negative predictive value of 0.95 (95% CI = 
0.94-0.96). With a positive predictive value of 0.38, 38% of the participants 
with a positive PHQ-2 text message test result would have been actually ill. In 
conclusion, 62% of the screened persons could be classified as false positives. 
With the assumed confidence interval of 95%, the true value was calculated 
to be between 54% and 69%. Conversely, the negative predictive value was 
0.95 (95% CI = 0.94-0.96), which means that 95% of the probands with a neg-
ative risk assessment by PHQ-2 would have been healthy. With an assumed 
confidence interval of 95%, the true value was between 6% and 4% of negative 
test results, which would be false-negative by inference[96]. Since a minimum 
of 0.70 for specificity and sensitivity was assumed by the authors, this result 
would not be acceptable to reflect the accuracy of the screening. However, af-
ter adjusting the cutoff score from 2 points or more per question to 2 or more 
in total, a more balanced specificity of 0.82 (95% CI = 0.79-0.85) and a sensi-
tivity of 0.90 (95% CI = 0.81-0.96) could be calculated. The positive predictive 
value in this scenario was 0.32 (95% CI = 0.29-0.36), and the negative predic-
tive value was 0.99 (95% CI = 0.98-0.99) [96]. The adjustment resulted in a 
Kappa Value of 0.45, which according to Landis and Koch [118] indicates a 
moderate agreement between the PHQ-2 index test and EPDS reference test 
[96]. 

Regarding the consistency with a clinical diagnosis, 126 women were tested 
positive in the PHQ-2 screening, of which ten were already undergoing psy-
chiatric treatment. All women who tested positive were offered an appoint-
ment with a psychiatrist, and a total of thirty-one women attended at least 
once. Postpartum depression was diagnosed in ten women, postpartum psy-
chiatric illness in eleven women and significant psychiatric symptoms in 
three women. No further data was available for forty-six women, as they were 
not accessible, did not show up for the appointment or did not receive a diag-
nosis [96]. 

Apart from diagnostic accuracy, neither this study nor any other study found 
results regarding the effectiveness of digital health technologies for self-iden-
tification according to the predefined inclusion and exclusion criteria. 

Results safety 

The aspect of safety was only partly researched in one study in the form of 
false-positive rates [96].  

As described above regarding the clinical consistency of diagnosis, 126 of 937 
women were tested positive by PHQ-2 Text Messages. While ten women were 
already in psychiatric treatment and twenty-four other women received a psy-
chiatric diagnosis, a total of forty-six women were later identified as false pos-
itives. 
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For a further forty-six women, the status could not be followed up, or a diag-
nosis could not be determined [96]. This data on patient safety is presented 
in percentages in Figure 8 by depicting the follow-up results of PHQ-2-posi-
tive tested women.  

Figure 8: Follow-up results concerning patient safety.  Data from Lawson et al. (2019) [95] 

No further data on patient safety was available in the studies included, nor 
could other studies on this topic be identified according to the inclusion and 
exclusion criteria. But also, limited information on data safety and privacy 
policy could be found in the included study. This is mainly related to in-
formed consent as a prerequisite for study participation.  

Secondary outcomes 

Beyond these considerations, the secondary outcomes explored aspects of so-
cial, legal, and organisational subjects related to the digital tools assessed in 
the included studies. 

Results social  

Availability and access 

All six studies addressed the secondary outcome domain of availability and 
access. Two studies utilised mobile applications available in app stores [16, 
68], though one app was only accessible via the Google Play Store and there-
fore not available for iPhone users [16].  

The availability of the web-based application SmartMoms was not specified 
in the research paper, but further details could be found on its official homep-
age [119]. Similarly, the Mummatters web app was accessible via its website 
[115]. 

One digital health tool was developed specifically for clinical settings or 
healthcare providers, offering worldwide availability in multiple languages 
[116]. The text message-based intervention was exclusively accessible to study 
participants during the research period [96].  
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One app was noted to have global access [84], while another one was restricted 
to use within a designated birth clinic [68]. Additionally, one app was only 
accessible via the Google Play Store in the Indonesian language [16]. For an-
other tool, accessibility details were not provided [115]. A brief accessibility 
check conducted on December 1st, 2024, revealed that only two digital health 
tools, SmartMoms (web app) and iCope (web-based platform), were still avail-
able for use. Although the ClinTouch DAWN-P app appeared in an app store, 
it was not downloadable due to outdated data protection regulations. 

All studies targeted at women in the postnatal period, with two also including 
pregnant women [68, 115] and one study involving their partners as well[68]. 
Most authors reported that their digital health tools were free to use [68, 96, 
115, 116]. Two studies did not specify information about costs[16, 84], though 
further investigation revealed that one tool was for free, as stated on its 
homepage [119]. 

According to Regulation (EU) 2017/745 of the European Parliament and 
Council on medical devices, software may be classified as a medical device if 
it serves specific medical purposes, requiring appropriate authorisations in 
such cases [120]. There is no concrete information on the authorisation in any 
of the studies. Eisner et al. (2022) [68] merely mentioned “The app did not 
meet requirements for registration as a medical device by the Medicines and 
Healthcare products Regulatory Agency (MHRA)”.  

Acceptance and usability 

Acceptance and/or usability, user engagement or user experience of digital 
health technology tools were assessed in all included studies (n = 6).  

Acceptance 

Five studies evaluated parameters that provide information on the acceptance 
of digital health technologies, consistently demonstrating a high level of ap-
proval for their use [16, 68, 84, 96, 115]. Daehn et al. [84] employed an adapted 
Client Satisfaction Questionnaire (CSQ) with a 1-5 scale, where 133 users 
rated satisfaction and acceptance as high, scoring between 3.86 and 4.15 
points per question. The overall opinion was further reflected in a 4.36 out of 
5-star rating (standard deviation (SD) = 0.77) from 200 respondents[84]. Sim-
ilarly, Eisner et al. (2022) [68] used the Mobile App Rating Scale (MARS), in 
which 23 participants gave the app a mean score of 4.1 out of 5 (SD = 0.5), 
describing it as useful and acceptable, although users without symptoms 
found it less relevant. Reilly & Austin (2021) [115] also reported high ac-
ceptance rates, with 94-98.6% of 135 participants feeling comfortable using 
the tool. In a broader study, Lawson et al. (2019) [96] surveyed 937 partici-
pants and found that 87% preferred screening via text messages over other 
methods.  

One study observed higher satisfaction levels among women with a previous 
postnatal depression diagnosis [84], while another study identified lower us-
age in women with a history of depression or women who were taking psychi-
atric medication as well as lower perceived usefulness for users without symp-
toms, highlighting the nuanced impact of user characteristics on acceptance 
[68]. 

Two studies indicate high app reuse potential [84, 115]. Daehn et al. (2023) 
[84] reported an average reuse CSQ score of 4.07 out of 5, while Reilly & Aus-
tin [115] found that 90-91% of participants expressed willingness to use the 
app again.  
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109 users in Nurbaeti et al.(2021) [16] demonstrated the highest willingness 
to recommend the application, with 97.25% of participants endorsing it. Sim-
ilarly, Lawson et al. (2019) [96] highlighted significant support for text-based 
screening, with 78% of participants in favour.  

Recommendation scores were also observed in other studies, including Daehn 
et al. (2023) [84] (mean CSQ score 4.15), Reilly & Austin [115] (78-85%), and 
Eisner et al. (2022) [68] (mean MARS score 4.0), further underscoring the 
widespread acceptance of these tools. 

Usability 

Usability was analysed in a total of four papers [16, 68, 84, 115]. While Daehn 
et al. (2023) [84] used the System Usability Score (SUS), with a maximum 
score of 100, to assess usability, Eisner et al. (2022) [68] used the MARS score, 
as they had already done to assess acceptance, to evaluate usability. The other 
studies defined their own questions. In the study of Daehn et al. (2023) [84], 
the application received a SUS score of 75.20 from 129 participants, indicat-
ing good usability overall. This score suggests that users found the application 
functional and easy to use. In contrast, for the evaluation of the ClinTouch 
DAWN-P app, Eisner et al. (2022) [68] used the MARS scale, with an overall 
score of 4.1 out of 5, indicating particularly good usability according to the 
authors. Notably, the app received a 4.7 / 5 rating for ease of use, suggesting 
that users found it particularly intuitive and accessible [68]. Similarly, the 
Tes Depresi app showed good usability in the research of Nurbaeti et al. 
(2021) [16]. Most of the 109 users found the app “very easy” or “easy” to down-
load (89.9%). Additionally, 94.50% of users reported that the questions were 
easy to complete, and 96.33% found the language easy to understand, rein-
forcing the app's user-friendliness. The expectations were also met by the 
Mummatters web tool for 80-81% of the participants. 88-90% considered it 
“easy” to find the information they were looking for [115]. The usability of 
the various applications and tools assessed across the studies indicates con-
sistently positive results, with each using different evaluation scales but all 
reflecting high user satisfaction. In summary, all the tools assessed in these 
studies demonstrate good to very good usability. While the ClinTouch 
DAWN-P app achieved the highest ratings for ease of use [68], the other tools, 
including the Tes Depresi app and the Mummatters web tool, also showed 
good performance in terms of user satisfaction, ease of navigation, and clarity 
of content [16, 115].  

User engagement 

Building on the findings on usability, the studies also investigated user en-
gagement, providing further insights into the extent to which participants in-
teracted with the applications and tools over the course of their respective 
studies. User engagement was investigated in a total of four of the six included 
studies, with all results showing a high completion rate[68, 84, 96, 116].  

With a completion rate of 99.3%, 144 screenings were carried out in the 
Highet et al. (2019) [116] study by a single performance self-identification 
procedure.  

A similar rate was seen in the results from Lawson et al. (2019) [96], where 
99% of participating women completed at least one screening, but 67% com-
pleted all six bi-weekly surveys that were planned for the first 12 weeks after 
birth. For participation in this study, at least one response was mandatory 
[96].  
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The ClinTouch DAWN-P app was used by 91% of participants by the end of 
the study period, while an average of 67% engaged in daily assessment for a 
period of six to twelve weeks. For this research, a priori “target criterion” was 
set with 50% of the participants completing at least 50% of the daily self-iden-
tification assessments, which could be fulfilled [68]. Daehn et al. (2023) [84] 
reported that 1874 users completed 2752 sessions on their homepage, and 
17.9% were returning users, although at least one usage of the web-app assess-
ment was a study inclusion criterion. A declining participation rate in the 
weekly and daily screenings with increasing study duration and digital health 
tool use could be observed in both studies, which lasted over a longer period 
with multiple planned sessions [68, 96]. As already mentioned, women with a 
history of depression or who were taking psychiatric medication were less 
likely to take part in the screenings in the study by Eisner et al. (2022) [68]. 
The bounce rate (visitors to a website who leave it after accessing a single 
page) was low, at 27.1%. Participants spent an average of 2 minutes and 32 
seconds per session on the webpage [84], compared to an average of 6.7 
minutes (SD 3.78) in the Highet et al. (2019) [116] study when answering the 
iCope questions in the clinic’s waiting room. In the web-based SmartMoms 
app, it was noticeable that the study participants visited the landing page and 
the survey page most frequently and spent the longest average time on the 
help page at 01:07 minutes [84]. Highet et al. (2019) [116] also assessed user 
engagement based on the demand for results, which participants could re-
quest on a voluntary basis. 84% wanted to receive the results. In summary, the 
collected data provided a detailed overview of user engagement metrics, in-
cluding completion rates, session durations, participation trends, and inter-
action patterns with the digital health tools across the examined studies. 

Experience of users 

The user experiences were analysed in three studies [16, 68, 115], with one 
study reporting that these results will be published in a follow-up paper [68]. 
The results from the studies by Nurbaeti et al. (2021) [16] and Reilly & Austin 
(2021) [115] reflect positive participant experiences, with some notable simi-
larities and differences in how users perceive the tools' effectiveness and rele-
vance. In Nurbaeti et al. (2021) [16], 96.33% of participants found the Tes 
Depresi app to be beneficial and useful, while 90.83% felt that it effectively 
reflected their psychological condition. Similarly, in Reilly & Austin (2021) 
[115], most participants reported that the tools were seen as credible, with 
93.2-97.3% rating them as trustworthy. Additionally, the tools were regarded 
as appealing by 78.1-91% of participants, and 78.1-92.5% considered them 
potentially helpful [115]. Both studies highlight positive feedback from par-
ticipants, with Nurbaeti et al. (2021) [16] emphasising the app's usefulness 
and psychological relevance, and Reilly & Austin (2021) [115] emphasising 
the tools' credibility and potential helpfulness.  

Experience of health professionals 

The experience of health professionals was assessed in one study by Daehn et 
al. (2023) [84], in which thirteen health experts were interviewed. They rated 
the app as a good and supportive tool for addressing postnatal depression, 
with a rate of 4.1 out of five in both categories. Twelve out of the thirteen 
professionals stated that SmartMums is a useful offer [84]. 
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Ethics 

Regarding the ethical aspects, one non-clinical study by Fonseca et al. (2024) 
[117] summarising this topic could be found during the manual hand search 
process. The use of e-mental health tools in psychological assessment and in-
tervention, particularly in the perinatal context, raises several important eth-
ical issues that impact both patients and professionals. These concerns touch 
on benefits and harms, autonomy, privacy, healthcare resource distribution, 
and equity [117]. Digital tools concerning mental health can offer significant 
benefits to patients, such as increased accessibility to mental health support 
and a quick, flexible risk assessment remotely. However, there are also harms, 
particularly if the tools lack regulatory oversight or evidence of effectiveness. 
Patients may use tools that are not scientifically proven to be effective, while 
professionals may struggle to distinguish between trustworthy and unreliable 
options, leaving both groups vulnerable to suboptimal outcomes [121]. Addi-
tionally, issues of anonymity in interventions could compromise the ability of 
clinicians to accurately assess and continue to provide adequate and safe care 
[122]. Patient autonomy can be enhanced by digital technology by offering 
users greater control over their mental health care. However, this autonomy 
is contingent on patients being fully informed about the potential risks, ben-
efits, and limitations of the tools. Informed consent is crucial, and patients 
must clearly understand how their data is used, stored, and shared [121]. The 
ability to make autonomous decisions is not possible if patients are not ade-
quately informed or if tools are poorly regulated [117]. A further significant 
ethical concern revolves around privacy and data security. Digital health tools 
on mental health often collect sensitive health information, raising risks re-
lated to data breaches, unauthorised access, or the potential sale of personal 
data. Standards need to be established for data storage, transmission, and user 
consent [121]. Patients must be informed about who has access to their data 
and how it will be protected, ensuring their privacy is respected and main-
tained throughout the process [117]. Another fundamental ethical principle 
is equity, ensuring that all perinatal women, regardless of socioeconomic sta-
tus, digital literacy, or geographic location, have equal access to digital mental 
health tools. There is a risk that digital divides could exacerbate existing so-
cial inequalities, with women from disadvantaged backgrounds unable to ac-
cess these tools due to a lack of resources or technological barriers [123].  

The growing use of digital health tools has the potential to affect the distribu-
tion of healthcare resources. On one hand, these tools could relieve pressure 
on traditional healthcare systems by providing accessible, low-cost options for 
mental health assessment and support. On the other hand, without proper 
regulation and evidence of effectiveness, there is a risk of inefficient resource 
allocation, where limited resources are spent on tools that may not provide 
adequate care [121].  

In summary, while digital health technology for self-identification offers 
promising benefits in the perinatal context, careful attention must be paid to 
ethical concerns surrounding privacy, autonomy, evidence-based effective-
ness, and equity. Ensuring that these tools are used responsibly and equitably 
will be key to maximising their positive impact while minimising potential 
harms [117]. 
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Results organizational domain  

No studies or articles could be found on the topic of organisational effort, nec-
essary processes, and pathways in the context of the implementation of digital 
health technology for the self-identification of the risk of perinatal mental ill-
ness. Although several national guidelines with pathways for the prevention 
or early detection of perinatal mental illness are available, they do not refer to 
the digital component or self-identification, which may pose new challenges. 

Results legal domain 

Like in the case of the organisational aspects, no literature could be found in 
the systematic literature search as well as through a hand search that deals 
with the topic of legality and digital health technology for the self-identifica-
tion of the risk of perinatal mental illness.  

 

 

3.4 Critical evaluation of study quality 

A critical evaluation of the primary clinical results in terms of effectiveness 
and safety was performed. As only one study could be included for these end-
points according to the inclusion and exclusion criteria, this paper, researched 
by Lawson et al. (2019) [96], was critically appraised. Regarding the study 
design of a prospective cohort study, the tool of first choice according to the 
Handbook of Cochrane Reviews would be the ROBINS-I tool. After closer ex-
amination, however, this instrument was not considered suitable. Since the 
study by Lawson et al. (2019) [96] was primarily concerned with the accuracy 
of a new intervention and was compared with the gold standard, the 
QUADAS-2 assessment tool for primary diagnostic accuracy studies initially 
seemed appropriate for this study [112].  

The study was evaluated as follows: 

The prospective cohort study by Lawson et al. (2019) [96] compared the agree-
ment of the PHQ-2 questions by text messages as an index test with the EPDS 
questionnaire, which was defined as the gold standard, via telephone inter-
view for (self-) identification of the risk of depressive symptoms in perinatal 
women. For the patient selection process, women who visited the obstetrics 
and gynaecology clinic at Mount Sinai Hospital in Toronto between July 2015 
and January 2017 were included in this research. Every one of the final 937 
participants had to give informed consent [96]. 

The risk of bias was rated high in the first domain. A case-control design was 
performed in which the researchers matched PHQ-2 positive tested women 
with negative tested women. Further, it was not described whether a consec-
utive or random sample of patients was enrolled [96]. Concerns regarding ap-
plicability that the included patients do not match the review question were 
rated low. Inclusion and exclusion criteria were not specified, but some as-
pects were mentioned in the paper, such as being at the age of 18 years or 
older, delivering at Mount Sinai Hospital, and giving informed consent. In 
the supplement, the authors also mentioned that there should be no language 
barrier for a participant. Socioeconomic data was collected [96]. Overall, the 
participants were estimated to be appropriate to reach the aim of the study 
for evaluation of the feasibility of using text messages to enhance postpartum 
depression screening.  
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For the second domain, the conduct and interpretation of the index test, the 
risk of bias could be assessed as low. PHQ-2 is a validated test that was sent 
through automatic text messages. Women could answer those questions if 
they wanted. They were included in the study if they responded at least once. 
The results were interpreted through a predefined score and then assessed as 
negative or positive.  

The reference test was performed afterwards, only for those who tested posi-
tive [96]. Concerns regarding a deviation of the index test in its implementa-
tion or interpretation from the research question could be classified as low. 

The EPDS questionnaire as a reference standard was also observed regarding 
its risk of bias. It is a validated tool for self-identification of symptoms of de-
pression in the perinatal period [96]. For a comparison with the PHQ-2 inter-
vention, the EPDS questionnaire was surveyed in the Lawson et al. (2019) [96] 
study a few days after the index test via telephone interview. It was assessed 
that it is likely to correctly classify the target condition, i. e. to identify the 
risk for depressive symptoms in the postnatal period. However, it remains un-
clear whether these results were interpreted without knowledge of the results 
of the index test. Further, the risk of bias could be increased primarily by the 
time difference between the two interventions (approx. 3-4 days in between), 
as well as the implementation of two distinct types, namely text messages on 
the one hand and a telephone call on the other [96]. Concerns regarding ap-
plicability were assessed as low, as this reflects the gold standard for identifi-
cation of perinatal depression.  

The fourth domain of the QUADAS-2 critical appraisal tool is patient flow and 
timing [112]. The time interval between the two tests was about three days. As 
there might be mood changes and interventions (e.g. visit to the doctor, compli-
cations), as well as the participants might receive informal text messages during 
those days, the interval does not seem to be appropriate. Further, some negative 
screened participants did not receive the reference test as the positive tested 
population was matched to the same number of negative tested women. 19% of 
the positive tested mothers did not receive EPDS screening for no apparent rea-
son as well [96]. As a result, the risk of bias in terms of patient flow and timing 
is also classified as high.  

It can be finally summarised that an increased risk of bias in three out of four 
domains could be identified (Table 5). The results of the study by Lawson et al. 
(2019) [96] should consequently be interpreted in accordance with their limita-
tions and should only be generalised to a limited extent. 

Table 5: Risk of Bias.  
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4 Discussion 

The discussion considers the results and implications of this systematic re-
view of digital health technologies for self-identification of the risk of perina-
tal mental illness. The review referred to one included study for the clinical 
outcome of effectiveness and safety, and six studies and one review that ad-
dressed secondary, non-clinical outcomes in social, organisational, and legal 
domains. 

 

 

4.1 Summary and interpretation of results 

This systematic review aimed to evaluate the effectiveness and safety of digital 
health technologies for self-identification of the risk of perinatal mental ill-
ness, and to highlight social, organisational, and legal aspects for implemen-
tation of such technologies in the healthcare system. 

In accordance with the predefined inclusion and exclusion criteria, one study 
was included for the primary outcomes of effectiveness and, in some cases, 
safety. The study by Lawson et al. (2019) [96] compared the digital health 
assessment PHQ-2 for self-identification of the risk of postnatal depression 
via text messages with telephone interview EPDS screening, depending on the 
interpretation of the cutoff values, with fair to moderate agreement (Cohen's 
Kappa 0.37 and 0.45). The balance of sensitivity and specificity improved with 
the change in the cutoff value for an increased risk assessment. Regarding 
safety, limited data concerning false-positive cases were reported [96]. Six 
studies with different digital health technologies, such as (web) apps, web 
tools and platforms investigated secondary outcomes relating to social effects, 
such as availability, accessibility and user acceptance, which were consistently 
high [16, 68, 84, 96, 115, 116]. Usability [16, 68, 84, 115] and user engagement 
[68, 84, 96, 116] also showed positive results, with high completion rates and 
good usability of the tools. Ethics-related aspects, such as data protection and 
equality, were addressed in one review article, mentioning some potential eth-
ical risks and harms [117]. Moreover, there was a lack of concrete research on 
organisational and legal aspects- no studies could be identified. 

Study characteristics 

In terms of study characteristics, it was found that the target group in almost 
all studies consisted of women, which is similar to other existing studies and 
shows that research in the mental health of men in the pre- and postnatal 
phase is still very underrepresented. Considering that stigmas and barriers 
prevent fathers from seeking help at this stage of life, research on this specific 
group would be highly relevant to potentially explore the needs of fathers and 
to take initial measures to strengthen this group [44]. 

Study components 

Furthermore, the study components showed a strong dominance of depres-
sion among the mental illnesses in the perinatal phase and an underrepresen-
tation in the research on the diagnosis of other mental illnesses, such as anx-
iety disorders or post-traumatic stress disorders.  
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Above all, postnatal depression was examined in five of six included studies 
[16, 68, 84, 96, 115], while prenatal depression was observed in only one study 
[115]. This can be interpreted that mental illness during pregnancy is also less 
researched than in the postnatal period. 

Primary outcomes  

As already mentioned, the study by Lawson et al. (2019) [96] showed a fair to 
moderate agreement between the PHQ-2 text message measure and EPDS tel-
ephone interviews according to the assessment by Landis & Koch [118]. It has 
been noted that with the baseline cutoff score of 2 points or more per question, 
the agreement was only fair and showed very little sensitivity for the detection 
of positive cases, as well as a low positive predictive value. After the adjust-
ment of the cutoff score of 2 or more in total, moderate agreement could be 
calculated, and higher sensitivity and better balance between sensitivity (0.82) 
and specificity (0.90) were found [96]. If those values are compared with the 
gold standard of the EPDS questionnaire, a similar picture emerges. For ex-
ample, with a cutoff of 11 or higher, a recent meta-analysis of 58 studies 
showed a sensitivity of 0.81 and a specificity of 0.88, whereas with a cutoff 
value of 13 or higher, a lower sensitivity of 0.66 and higher specificity of 0.95 
were analysed [75]. The cutoff value of 12 or higher assumed in the Lawson 
et al. (2019) [96] study was not included in this meta-analysis. However, an 
earlier, smaller meta-analysis of 18 studies showed a sensitivity of 0.86 and a 
specificity of 0.87 for a cutoff value of 12 or higher in a total of 15 studies 
[124].  

It can therefore be interpreted that the PHQ-2 text message test appears to be 
better suited for self-identification of the risk of postnatal depression after 
adjustment of the cutoff value to a total score of 2 or higher. However, a direct 
comparison by kappa value still showed only moderate agreement and an even 
lower positive predictive value [96]. This demonstrates, above all, the limited 
ability of this test to correctly identify people who are genuinely ill. As the 
values depend strongly on the prevalence, the calculation could be problem-
atic, especially in a population with a low prevalence of the disease [125]. A 
high number of false-positive results could therefore lead to uncertainties, un-
necessary further tests and consultations and would call the implementation 
of screening at all in question [126]. This aspect is also consistent with the 
latest findings of the AIHTA about mental health screening in adults in Aus-
tria. According to this paper, there is no direct evidence to date that screening 
brings more benefit than harm. Implementation should therefore be carefully 
considered, and numerous factors taken into account [70]. 

Another critical note to the study by Lawson et al. (2019) [96] is that the agree-
ment was investigated by comparing two different instruments. This primar-
ily pertains to accuracy research, while effectiveness is typically evaluated by 
comparing the performance of the same instrument across different contexts, 
as seen in previous studies investigating digital health tools for screening [93]. 
As a result, this also indicates that the findings should be considered limited 
regarding effectiveness. 

During the literature search, a further study was identified that provided re-
sults on effectiveness and safety but had to be excluded due to its mixed meth-
ods study design for assessing the primary outcomes. This study by Eisner et 
al. (2022) [68] evaluated the intervention of a mobile app to identify the risk 
of postnatal depression. To this purpose, the app included the ability to assess 
this risk by daily using the EPDS questions and sending daily reminders.  
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These results were then compared with the paper-based EPDS results at two 
time points (study start and study end) of the same participants.  

An analysis was also performed using Cohen's Kappa and a 95% confidence 
interval. The results showed almost perfect agreement [118] and statistical 
significance for the daily app-based and the two paper-based EPDS screen-
ings for self-assessment of risk of postpartum depression, with a kappa coef-
ficient of 0.91 at baseline and 0.97 at the end of the study [68]. 

In terms of consistency, the study by Lawson et al. (2019) [96] showed that 
although research is being conducted in this direction, too little is known 
about the general basis of screening and its effectiveness. For the investigation 
of clinical consistency, the study provided data on the numbers of actual di-
agnoses, treatments, false-positives, and missing cases. However, certain pro-
cedural aspects remain unclear and incomplete, such as the methods used for 
diagnosis and whether those affected received immediate treatment [96]. If 
the principles of general screening are applied, a clear procedure with path-
ways for positively screened individuals would have to be defined. After 
screening, these principles include a conclusive diagnosis and further 
measures or therapies [71]. 

Apart from diagnostic accuracy and some aspects of consistency, neither of 
the two mentioned studies nor any other study could be identified regarding 
the effectiveness of digital health technologies for self-identification accord-
ing to the predefined inclusion and exclusion criteria. Like other earlier re-
views, it became apparent that there is still a lack of studies on this topic, 
especially high-quality studies [69, 92].  

Regarding safety, the study by Eisner et al. (2022) [68], which was excluded 
for primary endpoints, dealt with patient safety, as did Lawson et al. (2019) 
[96]. It was to be recorded and described by the number of minor and major 
adverse events during the study. There was one major adverse event during 
the study period due to postnatal psychosis with hospitalisation, and four mi-
nor adverse events. It was stated that these events were not related to the use 
of the app [68]. In the course of the systematic literature search, a review pro-
tocol (IRAS 320610) of an RCT, which is still running until December 2024, 
was identified to address safety in addition to other outcomes. As in one of the 
studies mentioned, the DAWN-P app is used. The safety outcome will also 
relate to patient safety [127]. The named studies, as well as others, did not 
deliver any specific results regarding data safety.  

A systematic review by Spadaro et al. (2022) [69], which could not be included 
in the analysis, emphasises significant security deficiencies in the available 
screening apps. These include unclear information on the duty of care and the 
frequent lack of references to compliance with data protection laws. In prin-
ciple, the General Data Protection Regulation (Regulation (EU) 2016/679) 
should apply to the use of digital technologies in the European Union [128].  

Based on the results and the lack of high-quality literature, a relevant research 
gap has been recognised. Scientific literature could be lacking due to the still 
very new and constantly developing digital health technologies. However, the 
blurred boundaries and different or absent definitions of self-identification 
and screening could also play a role, and not all relevant literature may have 
been found as a result.  
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Secondary Outcomes 

Concerning the secondary non-clinical outcomes, the digital health applica-
tions examined were very heterogeneous in their availability and accessibility.  

While some tools are accessible worldwide and, in several languages, the use 
of others is restricted by platform limitations (e.g. Google Play Store only) or 
limited regional availability. Two of the digital health technology interven-
tions of the included studies had limited availability for the purpose of the 
respective study [68, 96]. An accessibility check revealed that only two tools 
from the included studies were actually accessible at the time of research. This 
confirms the findings by Feldman et al. (2021) [91] that some studies are 
available without publicly accessible digital health technology and vice versa, 
that most digital health tools are available without basing on any scientific 
evidence.  

With regard to further social aspects, it should be noted that the social domain 
acceptance was measured differently in all six studies (CSQ score, MARS 
score, own questions), but showed quite good values. Similar to other ex-
cluded studies [92-95] that focused on digital screening rather than on self-
identification, almost all users were very satisfied and accepted the use of the 
(web) apps, platforms, tools, and digital health measures. As Lawson et al. 
(2019) [96] stated, the high acceptance rate of digital technologies could be 
due to overcoming barriers which are reinforced in the postnatal phase. Such 
tools can, therefore, save time, avoid long journeys, and also save costs [83]. 
Furthermore, Kingston et al. (2015) [94] cited the evidence of studies on high 
acceptance as a key criterion for the broader public recommendation of 
screening measures. 

However, in two studies, there was a tendency for those with previous diagno-
ses or symptoms of perinatal depression to find the technologies more useful 
or to be more satisfied than participants without symptoms or previous diag-
nosis [68, 84], whereas participants in one of those studies completed the app 
assessment significant less often with a self-reported history of depression 
[68]. Daehn et al. (2023) [84] interpreted that these findings indicate that 
women experiencing actual symptoms may have found the content of digital 
health tools more relevant than those without prior experience with postnatal 
depression. At the same time, women with a history of depression, as in the 
aforementioned study [68], may have been less likely to complete the app as-
sessment, as they may have been more burdened with their symptoms, more 
skeptical of digital solutions, or might have found the app less helpful because 
they had previous experience with other forms of diagnostic procedure and 
treatment. To find out the exact reasons for this, further research would have 
to be carried out accordingly. Nevertheless, it should be mentioned that in 
another study by Kingston et al. (2014) [64], only four per cent of women re-
fused mental health screening when it was offered to them, which in turn in-
dicates an important level of acceptance. As a result, the offer of digital self-
identification could potentially appeal to just as many people. 

In the study by Lawson et al. (2019) [96], 87% of participants preferred the 
text message intervention to other methods. This not only indicates a high 
level of acceptance of exactly this intervention but also suggests that the pref-
erence could be due to factors such as ease of use, constant availability, or ease 
of integration into everyday life [96]. However, to gain a more comprehensive 
understanding, the exact reasons for this preference would need to be investi-
gated in more detail.  
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In addition, a study by Kingston et al. (2015) [94] found that women's well-
being and acceptance of digital screening methods depend largely on whether 
they would feel able to talk openly and honestly with their doctor about their 
mood. 

In terms of usability, one of the included studies [96] showed high participa-
tion rates of over 99% in the first screenings, but then participation in the 
regular screenings decreased over the course of time, especially with longer 
study duration. This is a frequently observed phenomenon in digital health 
studies and could indicate decreasing interest, routine fatigue or stress caused 
by use [129]. It should be noted here that user retention and return could not 
be interpreted in this review due to the very heterogeneous study measures. 
For example, Daehn et al. (2023) [84] recorded a return rate of 17.9%, 
whereby the study only required a single use of the web app and a subsequent 
evaluation. In contrast, the aim of the study by Eisner et al. (2022) [68] was 
the daily use of the app with answering the EPDS questions. Although the 
participants were included after just one assessment, multiple uses of the app 
were conveyed as the goal, and daily alerts were sent. This might explain the 
67% rate of participants who regularly took part in answering the daily ques-
tions[68]. In accordance with this, a comparison of the two studies with a 
longer intervention period showed similar rates [68, 96]. The time spent by 
users on the included digital technology tools was similar. Nevertheless, users 
spent a longer time in the Daehn et al. (2023) [84] application than in the 
Eisner et al. (2022) [68] application with the aim of daily use. As a result, the 
user might have already known the application as the aim of the study was a 
daily use of the assessment. However, it should also be added that the web app 
from Daehn et al. (2023) [84] had additional features, such as educational vid-
eos and offers of help, and it can therefore be concluded that the time spent 
on the app was longer. 

Finally, major research gaps and the lack of high-quality studies were re-
vealed in the areas of ethics, organisational requirements, and challenges, as 
well as legal foundations on the topic of self-identification using digital tech-
nologies in the field of perinatal mental illnesses. There was no concrete lit-
erature on the integration of such tools into existing healthcare systems. Na-
tional guidelines for the prevention and early detection of perinatal mental 
illness do not yet address digital technologies and self-identification. This 
may indicate that additional processes and pathways are needed to effectively 
integrate digital components into existing care pathways. On this topic, Fon-
seca et al. (2024) [117] stated, according to Wykes (2019):  

Clinicians should have clear guidance from regulatory bodies and/or profes-
sional associations about the safety, effectiveness and appropriateness of dif-
ferent e-mental health tools targeting perinatal women, and women should be 
made aware of where and how they can access evidence-based and safe e-men-
tal health tools that can be helpful for their mental health management [117]. 

However, due to a lack of evidence and current studies, particularly regarding 
effectiveness and safety, it is not yet possible to make any recommendations, 
legislation, or organisational pathway.  

In their systematic review, Clarke et al. (2024) [93] advocated for the alloca-
tion of sufficient organisational resources to ensure widespread utilisation, 
equity, and access to psychosocial support for women globally during the per-
inatal period. The digital divide can be a barrier as well, especially for socio-
economically disadvantaged women. Unequal access can exacerbate existing 
inequalities.  

Offenheit im 
Ärzt:innengespräch hat 
Einfluss auf Akzeptanz 

hohe Erstnutzung 
(>99 %), danach 
Rückgang bei längerer 
Studiendauer (Routine, 
Belastung) 
 
heterogene 
Studiendesigns 
erschweren Vergleich 
 
Rückkehrrate bei Daehn 
et al. (2023): 17,9 %,  
Ziel: Einmalnutzung 
 
67 % Teilnahme bei Eisner 
et al. (2022) mit täglicher 
EPDS-Nutzung 
 
ähnliche Rückgänge bei 
längeren Intervallen in 
beiden Studien 

deutliche 
Forschungslücken zu 
Ethik, Organisation & 
rechtlichen Grundlagen 
 
keine Literatur zur 
Integration in bestehende 
Gesundheitssysteme  
 
noch keine nationalen LL 

Bedarf an klaren 
Vorgaben für Fachkräfte 
sowie geprüften, sicheren 
Tools 

aktuell keine 
Empfehlungen möglich 
wegen fehlender Evidenz 

Ressourcenverteilung für 
Zugang & Gleich-
berechtigung, v.a. für 
benachteiligte Gruppen 

https://www.aihta.at/


Discussion 

AIHTA | 2025 56 

To counteract this, digital solutions could be designed inclusively and made 
accessible to everyone [83]. 

Concerning legalities, there is a deficit of studies dealing with the legal basis 
of such technologies. Issues such as regulation, licensing or liability remain 
unexplored. This could cause uncertainties in the development, implementa-
tion, and use of the technologies, especially regarding their classification and 
authorisation.  

In the legal text on the classification and regulation of medical devices, digital 
health technologies that contain software and are used for medical purposes 
are referred to as medical devices and are subject to this legislation in the 
European Union. According to the regulation, software used for decision-
making for diagnostic purposes is classified as class IIa. However, if software 
is used for “general purposes” and is applied in the subject of lifestyle and 
well-being, it is not considered a medical device [120]. Accordingly, it is a 
question of perspective as to whether such tools should be categorised as med-
ical devices or as lifestyle applications for self-identification of mental health 
risks. Other international classification systems include the WHO’s taxonomy 
Classification of Digital Health Interventions v 1.0 [130] and the Evidence 
standards framework (ESF) for digital health technologies [131]. According 
to the latter, digital health technologies for self-identification would be as-
signed to class C [131]. Such classifications could help to make these applica-
tions more comparable and to implement them more standardised in the 
healthcare system. 

The lack of consideration of legal and organisational aspects poses a challenge 
for the sustainable and regulated implementation of digital technologies. At 
the same time, the lack of research on the effectiveness and safety of such tools 
could, in turn, have an impact on the lack of recommendations. To fully ex-
ploit their potential, further high-quality research is needed to clarify the le-
gal framework and define organisational requirements. 

 

 

4.2 Limitations of evidence 

Building on the need for further research, it is also crucial to acknowledge the 
methodological and evidentiary limitations that characterise existing studies 
in this field. 

Characteristics 

The studies included displayed great heterogeneity due to their assorted de-
signs, broad spectrum of participant numbers between 18 and 938 partici-
pants, as well as the variety of digital health technology interventions. An-
other crucial point to mention is that the majority of the people studied were 
women in the postnatal period, and most of the studies examined the risk of 
depression. There was only one study that had also investigated the risk of 
mental illness during pregnancy [115]. Studies on other mental illnesses, such 
as anxiety disorders or post-traumatic stress disorder, were also underrepre-
sented. Fathers were included in only one study and in a small number of 
participants, in addition to their partners [68]. No data could be found on co-
mothers or adoptive parents in this context. 
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With regard to the study design, it should be noted that most of the studies 
were cross-sectional or descriptive studies, which provide a momentary in-
sight into the problem. However, what all studies had in common was that 
participation was not randomised, but either by downloading an app on their 
own, accessing a web app or being recruited by hospital staff.  

Participation could therefore have been favoured by women (or men) who 
were interested in this topic, which could lead to selection bias. The inclusion 
criteria for participation in the study also varied greatly - for example, women 
undergoing active psychiatric treatment were excluded in one study [96], 
while in another, women with a history of mental illness were excluded [16]. 
All other studies did not mention any restriction concerning mental health. 
This affects the comparability of the studies. 

Primary outcomes 

To reduce the risk of bias, inclusion was restricted in terms of study design to 
RCTs, non-RCTs and prospective cohort studies, as well as systematic reviews 
for the primary clinical outcomes of effectiveness and safety. Due to this and 
the other predefined criteria, only one prospective cohort study could be in-
cluded in this systematic review.  

This study from Lawson et al. (2019) [96] has some strengths but is limited by 
significant methodological weaknesses that affect the quality and generaliza-
bility of the results. The authors of the study also emphasised several limita-
tions: Firstly, the period between the index test and the reference test was 
three days on average, which could lead to changes in the mood and symptoms 
of the participants. In addition, the results can only be generalised to a limited 
extent, as the sample consisted mainly of Caucasian, married and university-
educated women. Furthermore, no systematic diagnostic assessment was car-
ried out on all women who tested positive, which might limit the validity of 
the results [96]. However, many participants, as well as the two compared 
tests, PHQ-2 and EPDS, which are valid and reproducible instruments for 
risk assessment of perinatal mental illness, demonstrate a strength [96]. Re-
garding the results, only a low level of agreement was found, as well as an 
exceptionally low positive predictive value, which means that the test is lim-
ited due to the consequently increased number of false-positive results.  

It should further be added that this agreement comparison involved two dif-
ferent instruments (PHQ-2 and EPDS) and two distinct types of interventions 
(text-message and telephone interview). This is more meaningful in terms of 
validity and diagnostic accuracy alone. As a result, no concrete statement on 
effectiveness can be made. In order to assess effectiveness, it seems more ap-
propriate to compare the same instrument to avoid distortions due to other 
influences, such as the uncertainty of questions. 

A critical appraisal assessment using the QUADAS-2 tool found that although 
the study provides useful findings on the feasibility and diagnostic accuracy 
of PHQ-2 assessment by text message for postnatal depression, it has a high 
risk of bias in three out of four assessment areas. These methodological limi-
tations, particularly in patient selection and timing, significantly limit the 
generalizability of the results. Accordingly, the results should be interpreted 
with caution and should not be used as the sole basis for clinical or organisa-
tional decisions. Therefore, it can be concluded that the results of the only 
included study for the primary clinical outcome areas are of limited signifi-
cance. 
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Secondary outcomes 

The other studies were not subjected to critical evaluation due to the non-
clinical outcomes. The studies provide valuable practical insights into the 
user engagement and acceptance of digital interventions, but their methodo-
logical limitations, such as selective sampling, lack of comparative data and 
lack of effectiveness evaluation, are significant weaknesses that limit the gen-
eralizability and clinical utility of the results as well. Nevertheless, most of 
the authors also point out the limitations of their studies.  

The study by Daehn et al. (2023) [84] provided valuable insights into the user 
experience and behaviour of the SmartMoms app. The authors suggested that 
future versions of the tool should be available in other languages and as audio 
to promote greater equity.  

However, methodological limitations such as the small sample size, the lack 
of participation of gynaecologists and the possibility of selection bias among 
healthcare providers should be mentioned. In addition, there was no effective-
ness evaluation, which limits the generalizability of the results. The study 
should be interpreted with caution and used as a basis for further research. 
On a positive note, the findings from this study will be used to develop an 
application specifically for fathers, as well as a mobile cognitive-behavioural 
therapy intervention for women [84]. In the study by Highet et al. (2019) 
[116], the generalizability is also limited by a small sample size, the use of 
convenience sampling, and the fact that only women from a single clinic were 
recruited. Data was assessed at just 4-6 weeks postnatally, and comparative 
data prior to the intervention is lacking. The authors suggest that future ver-
sions of the tool should be available in other languages and as audio to pro-
mote greater equity[116]. There might be limitations as well as the self-iden-
tification process took place in the clinic, and not remotely, as in the other 
studies. Nurbaeti et al. (2021) [16] pointed out in their study that the results 
may be limited due to the descriptive study design and that equal use may be 
restricted as the app is only available for Android phones. This study by Reilly 
& Austin (2021) [115] provided valuable insights into the practical aspects of 
implementing and using digital health tools to assess mental health. It showed 
strengths in the comprehensive recording of user experiences and the practi-
cality of the app. However, the generalizability is limited by the small, self-
selected sample and the lack of an effectiveness evaluation [115]. Eisner et al. 
(2022) [68] did not mention any limitations in their paper.  

In summary, the included studies provide valuable insights into the use of 
digital health solutions, but their results must be interpreted with caution due 
to limitations such as small samples, a high risk for selection bias and a lack 
of effectiveness evaluation.  

 

 

4.3 Limitations of the review 

Systematic reviews are an important method for synthesising and evaluating 
evidence, with clear methodological advantages such as transparency, com-
prehensiveness, and the ability to identify research gaps. However, they may 
be limited by methodological challenges, publication bias, and the quality of 
the studies included.  
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A critical interpretation of the review is necessary to correctly assess its ap-
plicability and significance. This review shows strengths to be emphasised by 
the comprehensive search strategy, consideration of several databases, as well 
as the finding of initially 2762 studies, which were checked for suitability. 
Further, the inclusion of grey literature might have reduced the risk of pub-
lication bias. 

However, there are also methodological limitations. In general, even though 
an attempt was made to work very precisely, bias could still have arisen due 
to the restrictions of all languages other than German and English, as well as 
due to the temporal limitation of relevant literature. For example, an article 
in Italian had to be excluded from the process of full-text screening. However, 
to minimise bias, no language filter was selected in the systematic literature 
search, and instead a manual selection was carried out. 

An important aspect was that no appropriate general definition for self-iden-
tification in terms of the significance of one's own assessment of the risk of a 
disease could be found. A definition was defined after extensive research and 
in the context of the present topic of digital health technologies, and is there-
fore not applicable.  

As the general term screening was often used in studies for self-identification 
and heterogeneous measures such as apps, platforms or web-based tools were 
used, the classification and selection of studies based on their interventions 
was not always clear. This resulted in imprecise boundaries where a screening 
measure begins and a self-identification process ends. The assessment was 
partly up to the observers. In this context, it should be added that such issues 
were discussed between the author HS and the two scientific supervisors, HY 
and ZKI. 

As guided screening, therapeutic interventions and educational interventions 
were to be excluded from this review, it was not possible to include systematic 
reviews that examined such different approaches. Instead, the individual 
studies included in these reviews were examined and included in the analysis 
if they met the defined inclusion and exclusion criteria.  

It should also be mentioned that, due to heterogeneous data, the lack of mean-
ingful literature regarding the primary outcomes of effectiveness and safety, 
as well as the limitations and the low quality of the included study, the signif-
icance of the primary results is limited. However, this aspect appears highly 
relevant for further possible large-scale introduction of such technologies in 
the healthcare sector and highlights an important need for research. 

 

 

4.4 Further implications 

In view of the study results, there is a highly relevant need for research on the 
one hand and the further development of evidence-based digital health tech-
nologies on the other. 

To close this research gap, it is essential to conduct high-quality studies such 
as RCTs on the effectiveness of digital health technologies for self-identifica-
tion of the risk of perinatal mental illness. This is a key component to initiate 
further measures for implementation in global health systems.  
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For example, an RCT could look like a large study group, excluding individ-
uals that were diagnosed with mental illness, using an app that offers the pos-
sibility for self-identification of the risk of perinatal mental illness and further 
information on this topic, while at the same time another randomized group 
attends one or more appointments in the clinic for a standard screening using 
the same instrument by professional medical staff according to guidelines.  
Finally, a detailed clinical diagnosis should be carried out by specialists in 
order to determine whether a diagnosis exists for all participants.  

In the same way, further care through therapy would need to be clarified and 
made possible for all those affected. Summarising this implication, a clinical 
study should be performed according to the screening chain by first defining 
a target population, performing the screening - in this case, self-identification 
- intervention, establishing a clinical diagnosis of positive screened partici-
pants and finally providing treatment for individuals diagnosed with perina-
tal mental illness [54]. In the future, it seems also important to include other 
mental illnesses and specific groups, such as co-parents or adoptive parents, 
in research. 

High-quality studies would be necessary for safety in terms of data protection, 
patient, and professional staff safety as well. RCTs on this topic do not appear 
ethically justifiable as a primary objective, but could be investigated as a sec-
ondary outcome or on the basis of other study designs. Findings on this sub-
ject are just as necessary as the effectiveness of the intervention to identify 
harms and risks, ensure the safety of the population and to base laws and 
guidelines on this. 

Further development of digital health technologies, of course, seems equally 
important as research, making them more efficient and safer. These digital 
health technologies should be based on a legal and scientific foundation. 

Finally, implementation in the healthcare system would also require organi-
zational pathways, compliance with ethical principles such as equality, and 
comprehensive information and training for healthcare professionals. It 
should also be noted that the demand for therapy places would probably in-
crease, and additional resources would have to be considered and created ac-
cordingly.  

For public health, such technologies currently pose major challenges and 
risks due to the confusing market and low scientific evidence. In the future, 
there is potential for widespread use to overcome barriers and for more fre-
quent detection of perinatal mental illnesses. As a result, patients could be 
treated more quickly, and consequences might be minimised. Therefore, 
high-quality research is indispensable.
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5 Conclusion 

The findings highlight the potential and challenges of digital health technol-
ogies for self-identification of the risk of perinatal mental illnesses, focusing 
on aspects such as effectiveness and safety, as well as social, legal, and organ-
isational considerations. 

Only one study could be included to analyse the primary outcomes of effec-
tiveness and safety, and showed limited results in terms of diagnostic accuracy 
in comparison with the gold standard method, as well as of consistency with 
the clinical diagnosis [96]. The safety aspect could not be sufficiently investi-
gated either, due to a lack of data. Further, these results can only be consid-
ered to a limited extent, as they cannot be generalised on the basis of a single 
study. Due to these facts and an increased risk of bias, the research question 
could not be adequately answered.  

The other studies included concerning the secondary outcomes delivered pos-
itive results in the social areas of acceptance and usability. Here, for an im-
plementation of digital technologies for self-identification in the healthcare 
system, a high acceptance across the study population, easy handling of the 
existing tools, but also a still overly complex and unregulated availability of 
these technologies were shown [16, 68, 84, 96, 115, 116]. These results should 
be considered with caution due to limitations and vastly different study inter-
ventions [16, 68, 84, 96, 115, 116]. Above all, research gaps could be identified 
in the areas of legal and organisational aspects.  

To achieve the desired objective of this review and to be able to draw well-
founded conclusions, it is essential to conduct further research. High-quality 
studies on effectiveness and safety must provide a deeper and more compre-
hensive understanding of the topic under investigation to close existing 
knowledge gaps on the one hand, but also to serve as an evidence base for 
further development of digital technologies and recommendations in the ar-
eas of legality and organisation for implementation in the healthcare system. 

The findings of this review highlight the significant relevance of this topic 
within public health in the future, especially in the context of secondary pre-
vention 
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7 Appendix  

A1 Search strategy: Systematic literature search 

PUBMED 

#1 Population parent* OR mother* OR mom OR mum OR father* OR dad OR co-parent* OR 
(adoptive parent*) OR parent*-to-be OR (expect* parent*) OR 
"mother*-to-be" OR "father*-to-be" OR pregnant OR pregnancy 

#2 Digital health technology “digital technolog*” OR “digital health technolog*” OR digital OR online OR mobile 
OR (mobile AND (phone OR application OR technolog*)) OR 
“smartphone technolog*” OR platform OR website OR mHealth OR 
eHealth OR telemedicine OR telehealth OR (internet-delivered 
program*) OR telepsychiatry OR “remote sensing” OR computer OR 
software OR ((web OR computer OR internet OR online) AND (based 
OR assisted OR guided OR aided OR delivered OR supported)) 

#3 Self-identification screening OR “early detection” OR “self-assessment” OR (self-identification) 

#4 Perinatal mental illness (perinatal OR peripartum OR peripartal OR prenatal OR antenatal OR postnatal OR 
postpartum) AND (((mental OR psychological) AND (health OR illness 
OR disease OR disorder OR condition)) OR “mood disorder*” OR 
(depress* OR psychosis OR anxiety OR (post traumatic stress disorder))) 

 

01.07.2024 

total hits 1,018  

09:56:47/ Austrian Time 15:56, 01.07.2024 

Search: #1 AND #2 AND #3 AND #4 Filters: from 2014 - 2024 

#1 (("parent*"[All Fields] OR "mother*"[All Fields] OR "mom"[All Fields] OR ("mum int conf mob ubiq-
uitous multimed"[Journal] OR "mum"[All Fields]) OR "father*"[All Fields] OR "dad"[All Fields] OR "co 
parent*"[All Fields] OR (("adoptive"[All Fields] OR "adoptively"[All Fields]) AND "parent*"[All Fields]) 
OR "parent* to be"[All Fields] OR ("expect*"[All Fields] AND "parent*"[All Fields]) OR "mother* to 
be"[All Fields] OR "father* to be"[All Fields] OR ("pregnant"[All Fields] OR "pregnants"[All Fields]) OR 
("pregnancy"[MeSH Terms] OR "pregnancy"[All Fields] OR "pregnancies"[All Fields] OR "pregnancy 
s"[All Fields]))  

#2 AND ("digital technolog*"[All Fields] OR "digital health technolog*"[All Fields] OR ("digitalisa-
tion"[All Fields] OR "digitalised"[All Fields] OR "digitalization"[All Fields] OR "digitalize"[All Fields] 
OR "digitalized"[All Fields] OR "digitalizer"[All Fields] OR "digitalizing"[All Fields] OR "digitally"[All 
Fields] OR "digitals"[All Fields] OR "digitization"[All Fields] OR "digitizations"[All Fields] OR "digit-
ize"[All Fields] OR "digitized"[All Fields] OR "digitizer"[All Fields] OR "digitizers"[All Fields] OR "dig-
itizes"[All Fields] OR "digitizing"[All Fields] OR "radiographic image enhancement"[MeSH Terms] OR 
("radiographic"[All Fields] AND "image"[All Fields] AND "enhancement"[All Fields]) OR "radiographic 
image enhancement"[All Fields] OR "digital"[All Fields]) OR "online"[All Fields] OR ("mobile"[All 
Fields] OR "mobiles"[All Fields]) OR (("mobile"[All Fields] OR "mobiles"[All Fields]) AND ("phone s"[All 
Fields] OR "phoned"[All Fields] OR "phones"[All Fields] OR "phoning"[All Fields] OR "telephone"[MeSH 
Terms] OR "telephone"[All Fields] OR "phone"[All Fields] OR ("applicabilities"[All Fields] OR "applica-
bility"[All Fields] OR "application"[All Fields] OR "applications"[All Fields] OR "applicative"[All Fields]) 
OR "technolog*"[All Fields])) OR "smartphone technolog*"[All Fields] OR ("platform"[All Fields] OR 
"platform s"[All Fields] OR "platforms"[All Fields]) OR ("website"[All Fields] OR "website s"[All Fields] 



 

 

OR "websites"[All Fields]) OR ("mhealth s"[All Fields] OR "telemedicine"[MeSH Terms] OR "telemedi-
cine"[All Fields] OR "mhealth"[All Fields]) OR ("telemedicine"[MeSH Terms] OR "telemedicine"[All 
Fields] OR "ehealth"[All Fields]) OR ("telemedicine"[MeSH Terms] OR "telemedicine"[All Fields] OR 
"telemedicine s"[All Fields]) OR ("telehealth s"[All Fields] OR "telemedicine"[MeSH Terms] OR "tele-
medicine"[All Fields] OR "telehealth"[All Fields]) OR ("internet-delivered"[All Fields] AND "pro-
gram*"[All Fields]) OR "telepsychiatry"[All Fields] OR "remote sensing"[All Fields] OR ("computabil-
ity"[All Fields] OR "computable"[All Fields] OR "computating"[All Fields] OR "computation"[All Fields] 
OR "computational"[All Fields] OR "computations"[All Fields] OR "compute"[All Fields] OR "com-
puted"[All Fields] OR "computer s"[All Fields] OR "computers"[MeSH Terms] OR "computers"[All 
Fields] OR "computer"[All Fields] OR "computes"[All Fields] OR "computing"[All Fields] OR "compu-
tional"[All Fields]) OR ("software"[MeSH Terms] OR "software"[All Fields] OR "software s"[All Fields] 
OR "softwares"[All Fields]) OR (("web"[All Fields] OR ("computability"[All Fields] OR "computable"[All 
Fields] OR "computating"[All Fields] OR "computation"[All Fields] OR "computational"[All Fields] OR 
"computations"[All Fields] OR "compute"[All Fields] OR "computed"[All Fields] OR "computer s"[All 
Fields] OR "computers"[MeSH Terms] OR "computers"[All Fields] OR "computer"[All Fields] OR "com-
putes"[All Fields] OR "computing"[All Fields] OR "computional"[All Fields]) OR ("internet"[MeSH 
Terms] OR "internet"[All Fields] OR "internet s"[All Fields] OR "internets"[All Fields]) OR "online"[All 
Fields]) AND ("based"[All Fields] OR "basing"[All Fields] OR ("assistances"[All Fields] OR "assistant 
s"[All Fields] OR "assistants"[All Fields] OR "assisted"[All Fields] OR "assisting"[All Fields] OR "assis-
tive"[All Fields] OR "dental assistants"[MeSH Terms] OR ("dental"[All Fields] AND "assistants"[All 
Fields]) OR "dental assistants"[All Fields] OR "assistant"[All Fields] OR "helping behavior"[MeSH 
Terms] OR ("helping"[All Fields] AND "behavior"[All Fields]) OR "helping behavior"[All Fields] OR "as-
sist"[All Fields] OR "assistance"[All Fields] OR "assists"[All Fields]) OR ("guide"[All Fields] OR 
"guided"[All Fields] OR "guides"[All Fields] OR "guiding"[All Fields]) OR ("aided"[All Fields] OR "aid-
ing"[All Fields]) OR ("deliver"[All Fields] OR "delivered"[All Fields] OR "delivering"[All Fields] OR "de-
livers"[All Fields]) OR ("support"[All Fields] OR "support s"[All Fields] OR "supported"[All Fields] OR 
"supporter"[All Fields] OR "supporter s"[All Fields] OR "supporters"[All Fields] OR "supporting"[All 
Fields] OR "supportive"[All Fields] OR "supportiveness"[All Fields] OR "supports"[All Fields]))))  

#3 AND ("diagnosis"[MeSH Subheading] OR "diagnosis"[All Fields] OR "screening"[All Fields] OR 
"mass screening"[MeSH Terms] OR ("mass"[All Fields] AND "screening"[All Fields]) OR "mass screen-
ing"[All Fields] OR "early detection of cancer"[MeSH Terms] OR ("early"[All Fields] AND "detection"[All 
Fields] AND "cancer"[All Fields]) OR "early detection of cancer"[All Fields] OR "screen"[All Fields] OR 
"screenings"[All Fields] OR "screened"[All Fields] OR "screens"[All Fields] OR "early detection"[All 
Fields] OR "self-assessment"[All Fields] OR "self-identification"[All Fields]) AND (("perinatal"[All 
Fields] OR "perinatally"[All Fields] OR "perinatals"[All Fields] OR ("peripartum period"[MeSH Terms] 
OR ("peripartum"[All Fields] AND "period"[All Fields]) OR "peripartum period"[All Fields] OR "peri-
partum"[All Fields]) OR "peripartal"[All Fields] OR ("prenatal"[All Fields] OR "prenatally"[All Fields] 
OR "prenatals"[All Fields]) OR ("antenatal"[All Fields] OR "antenatally"[All Fields]) OR ("postnatal"[All 
Fields] OR "postnatally"[All Fields]) OR ("postpartum period"[MeSH Terms] OR ("postpartum"[All 
Fields] AND "period"[All Fields]) OR "postpartum period"[All Fields] OR "postpartum"[All Fields]))  

#4 AND ((("mental"[All Fields] OR "mentalities"[All Fields] OR "mentality"[All Fields] OR "mentaliza-
tion"[MeSH Terms] OR "mentalization"[All Fields] OR "mentalizing"[All Fields] OR "mentalize"[All 
Fields] OR "mentalized"[All Fields] OR "mentally"[All Fields] OR ("psychologic"[All Fields] OR "psycho-
logical"[All Fields] OR "psychologically"[All Fields] OR "psychologization"[All Fields] OR "psycholo-
gized"[All Fields] OR "psychologizing"[All Fields])) AND ("health"[MeSH Terms] OR "health"[All 
Fields] OR "health s"[All Fields] OR "healthful"[All Fields] OR "healthfulness"[All Fields] OR 
"healths"[All Fields] OR ("illness"[All Fields] OR "illness s"[All Fields] OR "illnesses"[All Fields]) OR 
("disease"[MeSH Terms] OR "disease"[All Fields] OR "diseases"[All Fields] OR "disease s"[All Fields] OR 
"diseased"[All Fields]) OR ("disease"[MeSH Terms] OR "disease"[All Fields] OR "disorder"[All Fields] 
OR "disorders"[All Fields] OR "disorder s"[All Fields] OR "disordes"[All Fields]) OR ("condition"[All 
Fields] OR "condition s"[All Fields] OR "conditions"[All Fields]))) OR "mood disorder*"[All Fields] OR 
("depress*"[All Fields] OR ("psychotic disorders"[MeSH Terms] OR ("psychotic"[All Fields] AND "disor-
ders"[All Fields]) OR "psychotic disorders"[All Fields] OR "psychosis"[All Fields]) OR ("anxiety"[MeSH 



 

 

Terms] OR "anxiety"[All Fields] OR "anxieties"[All Fields] OR "anxiety s"[All Fields]) OR ("stress disor-
ders, post traumatic"[MeSH Terms] OR ("stress"[All Fields] AND "disorders"[All Fields] AND "post trau-
matic"[All Fields]) OR "post-traumatic stress disorders"[All Fields] OR ("post"[All Fields] AND "trau-
matic"[All Fields] AND "stress"[All Fields] AND "disorder"[All Fields]) OR "post traumatic stress disor-
der"[All Fields])))))  

#Filter AND (2014:2024[pdat]) 

 

CINHAL Ultimate 

#1 Population parent* OR mother* OR mom OR mum OR father* OR dad OR co-parent* OR (adoptive 
parent*) OR parent*-to-be OR (expect* parent*) OR "mother*-to-be" OR "father*-to-be" 
OR pregnant OR pregnancy 

#2 Digital health technology “digital technolog*” OR “digital health technolog*” OR digital OR online OR mobile OR 
(mobile AND (phone OR application OR technolog*)) OR “smartphone technolog*” OR 
platform OR website OR mHealth OR eHealth OR telemedicine OR telehealth OR (inter-
net-delivered program*) OR telepsychiatry OR “remote sensing” OR computer OR soft-
ware OR ((web OR computer OR internet OR online) AND (based OR assisted OR guided 
OR aided OR delivered OR supported)) 

#3 Self-identification screening OR “early detection” OR “self-assessment” OR (self-identification) 
#4 Perinatal mental illness (perinatal OR peripartum OR peripartal OR prenatal OR antenatal OR postnatal OR post-

partum) AND (((mental OR psychological) AND (health OR illness OR disease OR disor-
der OR condition)) OR “mood disorder*” OR (depress* OR psychosis OR anxiety OR (post 
traumatic stress disorder))) 

 

01.07.2024, 16:45 

432 total hits 

S1 AND S2 AND S3 AND S4 
 
Limiters - Publication Date: 20140101-20241231 
Expanders - Apply related words 
Search modes - Proximity 

Mon, Juli 1, 2024 05:52:58 PM 

# Query Limiters/Expanders Last Run Via Results 

S5 S1 AND S2 AND S3 AND S4 Limiters - Publication Date: 20140101-20241231 

Expanders - Apply related words 

Search modes - Proximity Interface - EBSCOhost Research Databases 

Search Screen - Advanced Search 

Database - CINAHL Ultimate 432 

S4 (perinatal OR peripartum OR peripartal OR prenatal OR antenatal OR postnatal OR postpartum) 
AND (((mental OR psychological) AND (health OR illness OR disease OR disorder OR condition)) OR 
“mood disorder*” OR (depress* OR psychosis OR anxiety OR (post traumatic stress disorder)))
 Expanders - Apply related words 

Search modes - Proximity Interface - EBSCOhost Research Databases 

Search Screen - Advanced Search 

Database - CINAHL Ultimate 23,691 

S3 screening OR “early detection” OR “self-assessment” OR (self-identification) Expanders - Ap-
ply related words 

Search modes - Proximity Interface - EBSCOhost Research Databases 



 

 

Search Screen - Advanced Search 

Database - CINAHL Ultimate 251,685 

S2 “digital technolog*” OR “digital health technolog*” OR digital OR online OR mobile OR (mobile 
AND (phone OR application OR technolog*)) OR “smartphone technolog*” OR platform OR website OR 
mHealth OR eHealth OR telemedicine OR telehealth OR (internet-delivered program*) OR telepsychia-
try OR “remote sensing” OR computer OR software OR ((web OR computer OR internet OR online) AND 
(based OR assisted OR guided OR aided OR delivered OR supported)) Expanders - Apply related 
words 

Search modes - Proximity Interface - EBSCOhost Research Databases 

Search Screen - Advanced Search 

Database - CINAHL Ultimate 902,230 

S1 parent* OR mother* OR mom OR mum OR father* OR dad OR co-parent* OR (adoptive parent*) 
OR parent*-to-be OR (expect* parent*) OR "mother*-to-be" OR "father*-to-be" OR pregnant OR preg-
nancy Expanders - Apply related words 

Search modes - Proximity Interface - EBSCOhost Research Databases 

Search Screen - Advanced Search 

Database - CINAHL Ultimate 570,126 

 

Web of Science 

#1 Population parent* OR mother* OR mom OR mum OR father* OR dad OR co-parent* OR (adop-
tive parent*) OR parent*-to-be OR (expect* parent*) OR "mother*-to-be" OR "father*-
to-be" OR pregnant OR pregnancy 

#2 Digital health technology “digital technolog*” OR “digital health technolog*” OR digital OR online OR mobile 
OR (mobile AND (phone OR application OR technolog*)) OR “smartphone tech-
nolog*” OR platform OR website OR mHealth OR eHealth OR telemedicine OR tele-
health OR (internet-delivered program*) OR telepsychiatry OR “remote sensing” OR 
computer OR software OR ((web OR computer OR internet OR online) AND (based OR 
assisted OR guided OR aided OR delivered OR supported)) 

#3 Self-identification screening OR “early detection” OR “self-assessment” OR (self-identification) 
#4 Perinatal mental illness (perinatal OR peripartum OR peripartal OR prenatal OR antenatal OR postnatal OR 

postpartum) AND (((mental OR psychological) AND (health OR illness OR disease OR 
disorder OR condition)) OR “mood disorder*” OR (depress* OR psychosis OR anxiety 
OR (post traumatic stress disorder))) 

 

#Web of Science Search Strategy (v0.1) 
# Database: Web of Science Core Collection 
# Entitlements: 
- WOS.SCI: 1900 to 2024 
- WOS.AHCI: 2000 to 2024 
- WOS.ESCI: 2005 to 2024 
- WOS.ISTP: 1990 to 2024 
- WOS.SSCI: 2000 to 2024 
- WOS.ISSHP: 1990 to 2024 
 
Searched: 
All fields 
Limit 2014- 2024 
Total hits 613 
 
# Searches: 
1: ALL=(parent* OR mother* OR mom OR mum OR father* OR dad OR co-parent* OR 



 

 

(adoptive parent*) OR parent*-to-be OR (expect* parent*) OR "mother*-to-be" OR "father*-to-be" 
OR pregnant OR pregnancy) Date Run: Mon Jul 01 2024 18:03:35 GMT+0200 
(Mitteleuropäische Sommerzeit) Results: 1972802 
2: ALL=(“digital technolog*” OR “digital health technolog*” OR digital OR online OR mobile OR 
(mobile AND (phone OR application OR technolog*)) OR “smartphone technolog*” OR platform 
OR website OR mHealth OR eHealth OR telemedicine OR telehealth OR (internet-delivered 
program*) OR telepsychiatry OR “remote sensing” OR computer OR software OR ((web OR 
computer OR internet OR online) AND (based OR assisted OR guided OR aided OR delivered 
OR supported))) Date Run: Mon Jul 01 2024 18:04:06 GMT+0200 (Mitteleuropäische 
Sommerzeit) Results: 8476836 
3: ALL=(screening OR “early detection” OR “self-assessment” OR (self-identification)) Date 
Run: Mon Jul 01 2024 18:04:31 GMT+0200 (Mitteleuropäische Sommerzeit) Results: 1499169 
4: ALL=((perinatal OR peripartum OR peripartal OR prenatal OR antenatal OR postnatal OR 
postpartum) AND (((mental OR psychological) AND (health OR illness OR disease OR disorder 
OR condition)) OR “mood disorder*” OR (depress* OR psychosis OR anxiety OR (post traumatic 
stress disorder)))) Date Run: Mon Jul 01 2024 18:04:49 GMT+0200 (Mitteleuropäische 
Sommerzeit) Results: 59073 
5: #1 AND #2 AND #3 AND #4 Date Run: Mon Jul 01 2024 18:05:06 GMT+0200 
(Mitteleuropäische Sommerzeit) Results: 668 
6: #1 AND #2 AND #3 AND #4 and 2014 or 2015 or 2024 or 2023 or 2022 or 2021 or 2020 or 
2019 or 2018 or 2017 or 2016 (Publication Years) Date Run: Mon Jul 01 2024 18:06:13 
GMT+0200 (Mitteleuropäische Sommerzeit) Results: 613 

 

PsychINFO 

#1 Population parent* OR mother* OR mom OR mum OR father* OR dad OR co-parent* OR (adoptive 
parent*) OR parent*-to-be OR (expect* parent*) OR "mother*-to-be" OR 
"father*-to-be" OR pregnant OR pregnancy 

#2 Digital health technology “digital technolog*” OR “digital health technolog*” OR digital OR online OR mobile OR 
(mobile AND (phone OR application OR technolog*)) OR “smartphone 
technolog*” OR platform OR website OR mHealth OR eHealth OR 
telemedicine OR telehealth OR (internet-delivered program*) OR 
telepsychiatry OR “remote sensing” OR computer OR software OR ((web 
OR computer OR internet OR online) AND (based OR assisted OR guided 
OR aided OR delivered OR supported)) 

#3 Self-identification screening OR “early detection” OR “self-assessment” OR (self-identification) 
#4 Perinatal mental illness (perinatal OR peripartum OR peripartal OR prenatal OR antenatal OR postnatal OR 

postpartum) AND (((mental OR psychological) AND (health OR illness OR 
disease OR disorder OR condition)) OR “mood disorder*” OR (depress* 
OR psychosis OR anxiety OR (post traumatic stress disorder))) 

 

Mon, Juli 1, 2024 09:54:27 PM 

224 total hits 

S1 AND S2 AND S3 AND S4 
 
Limiters - Publication Date: 20140101-20241231 
Expanders - Apply related words 
Search modes - Proximity 

# Query Limiters/Expanders Last Run Via Results 

S6 S1 AND S2 AND S3 AND S4 Limiters - Publication Year: 2014-2024 

Expanders - Apply related words 

Search modes - Proximity Interface - EBSCOhost Research Databases 

Search Screen - Advanced Search 



 

 

Database - APA PsycInfo 224 

S5 S1 AND S2 AND S3 AND S4 Expanders - Apply related words 

Search modes - Proximity Interface - EBSCOhost Research Databases 

Search Screen - Advanced Search 

Database - APA PsycInfo 272 

S4 (perinatal OR peripartum OR peripartal OR prenatal OR antenatal OR postnatal OR postpartum) 
AND (((mental OR psychological) AND (health OR illness OR disease OR disorder OR condition)) OR 
“mood disorder*” OR (depress* OR psychosis OR anxiety OR (post traumatic stress disorder)))
 Expanders - Apply related words 

Search modes - Proximity Interface - EBSCOhost Research Databases 

Search Screen - Advanced Search 

Database - APA PsycInfo 35,595 

S3 screening OR “early detection” OR “self-assessment” OR (self-identification) Expanders - Ap-
ply related words 

Search modes - Proximity Interface - EBSCOhost Research Databases 

Search Screen - Advanced Search 

Database - APA PsycInfo 129,998 

S2 “digital technolog*” OR “digital health technolog*” OR digital OR online OR mobile OR (mobile 
AND (phone OR application OR technolog*)) OR “smartphone technolog*” OR platform OR website OR 
mHealth OR eHealth OR telemedicine OR telehealth OR (internet-delivered program*) OR telepsychia-
try OR “remote sensing” OR computer OR software OR ((web OR computer OR internet OR online) AND 
(based OR assisted OR guided OR aided OR delivered OR supported)) Expanders - Apply related 
words 

Search modes - Proximity Interface - EBSCOhost Research Databases 

Search Screen - Advanced Search 

Database - APA PsycInfo 466,861 

S1 parent* OR mother* OR mom OR mum OR father* OR dad OR co-parent* OR (adoptive parent*) 
OR parent*-to-be OR (expect* parent*) OR "mother*-to-be" OR "father*-to-be" OR pregnant OR preg-
nancy Expanders - Apply related words 

Search modes - Proximity Interface - EBSCOhost Research Databases 

Search Screen - Advanced Search 

Database - APA PsycInfo 506,305 

Cochrane Library 

#1 Population parent* OR mother* OR mom OR mum OR father* OR dad OR co-parent* OR (adoptive 
parent*) OR parent*-to-be OR (expect* parent*) OR "mother-to-be" OR “mothers-to-
be” OR "father-to-be" OR “fathers-to-be” OR pregnant OR pregnancy 

#2 Digital health technology “digital technology” OR “digital technologies“ OR “digital health technology” OR “digi-
tal health technologies” OR digital OR online OR mobile OR (mobile AND (phone OR 
application OR technolog*)) OR “smartphone technology” OR “smartphone technolo-
gies” OR platform OR website OR mHealth OR eHealth OR telemedicine OR telehealth 
OR (internet-delivered program*) OR telepsychiatry OR “remote sensing” OR computer 
OR software OR ((web OR computer OR internet OR online) AND (based OR assisted OR 
guided OR aided OR delivered OR supported)) 

#3 Self-identification screening OR “early detection” OR “self-assessment” OR (self-identification) 



 

 

#4 Perinatal mental illness (perinatal OR peripartum OR peripartal OR prenatal OR antenatal OR postnatal OR post-
partum) AND (((mental OR psychological) AND (health OR illness OR disease OR disor-
der OR condition)) OR “mood disorder” OR “mood disorders” OR (depress* OR psychosis 
OR anxiety OR (post traumatic stress disorder))) 

 

01.07.2024, 22:30 

Search 1 AND 2 AND 3 AND 4 

Limit 2014- current 

Total hits: 475 

Multi Field Search 

EBM Reviews - Cochrane Database of Systematic Reviews <2005 to June 26, 2024> 

EBM Reviews - ACP Journal Club <1991 to June 2024> 

EBM Reviews - Database of Abstracts of Reviews of Effects <1st Quarter 2016> 

EBM Reviews - Cochrane Clinical Answers <June 2024> 

EBM Reviews - Cochrane Central Register of Controlled Trials <May 2024> 

EBM Reviews - Cochrane Methodology Register <3rd Quarter 2012> 

EBM Reviews - Health Technology Assessment <4th Quarter 2016> 

EBM Reviews - NHS Economic Evaluation Database <1st Quarter 2016> 

1 (parent* or mother* or mom or mum or father* or dad or co-parent* or adoptive parent* or parent*-
to-be or expect* parent* or "mother-to-be" or "mothers-to-be" or "father-to-be" or "fathers-to-be" or preg-
nant or pregnancy).af. 169478 

2 ("digital technology" or "digital technologies" or "digital health technology" or "digital health tech-
nologies" or digital or online or mobile or (mobile and (phone or application or technolog*)) or 
"smartphone technology" or "smartphone technologies" or platform or website or mHealth or eHealth or 
telemedicine or telehealth or internet-delivered program* or telepsychiatry or "remote sensing" or com-
puter or software or ((web or computer or internet or online) and (based or assisted or guided or aided or 
delivered or supported))).af. 195746 

3 (screening or "early detection" or "self-assessment" or self-identification).af. 96737 

4 ((perinatal or peripartum or peripartal or prenatal or antenatal or postnatal or postpartum) and 
(((mental or psychological) and (health or illness or disease or disorder or condition)) or "mood disorder" 
or "mood disorders" or (depress* or psychosis or anxiety or post traumatic stress disorder))).af. 7674 

5 1 and 2 and 3 and 4 904 

6 ((parent* or mother* or mom or mum or father* or dad or co-parent* or adoptive parent* or par-
ent*-to-be or expect* parent* or "mother-to-be" or "mothers-to-be" or "father-to-be" or "fathers-to-be" or 
pregnant or pregnancy) and ("digital technology" or "digital technologies" or "digital health technology" or 
"digital health technologies" or digital or online or mobile or (mobile and (phone or application or tech-
nolog*)) or "smartphone technology" or "smartphone technologies" or platform or website or mHealth or 
eHealth or telemedicine or telehealth or internet-delivered program* or telepsychiatry or "remote sensing" 
or computer or software or ((web or computer or internet or online) and (based or assisted or guided or 
aided or delivered or supported))) and (screening or "early detection" or "self-assessment" or self-identifi-
cation) and ((perinatal or peripartum or peripartal or prenatal or antenatal or postnatal or postpartum) 
and (((mental or psychological) and (health or illness or disease or disorder or condition)) or "mood dis-
order" or "mood disorders" or (depress* or psychosis or anxiety or post traumatic stress disorder)))).af.
 904 

7 limit 5 to yr="2014 -Current" 475 



 

 

  



 

 

A2 Table of excluded studies after full text screening  

No. Author Title Exclusion reason 
1 University of British Columbia 

(2022) [132] 
The SUPPORT Study: effectiveness and 
Usability of a Web-Enabled Resource 
for Postpartum Mental Health 

Study design reason: study protocol 

2 ISRCTN10781027 (2023)  [127] Digital assessment of wellbeing in new 
parents 

Study design reason: study protocol 

3 Camoni, Mirabella, et al. [133] A screening and treatment programme 
to deal with perinatal anxiety and de-
pression during the COVID-19 pan-
demic 

Others: only available in Italian lan-
guage 

4 Chrzan-Detkos and Walczak-
Kozlowska [134] 

Postpartum depression crisis since the 
second lockdown and 'screening para-
dox': many women identified, very few 
treated 

Outcome reason: Incidence of de-
pression during COVID-19 pandemic 

5 Clarke, Gibson, et al. [93] Digital screening for mental health in 
pregnancy and postpartum: A system-
atic review 

Intervention reason: different types 
of interventions compared 

6 Doherty, Barry, et al. [135] A Mobile App for the Self-Report of 
Psychological Well-Being During Preg-
nancy (BrightSelf): Qualitative Design 
Study 

Outcome reason: design of mobile 
technologies 

7 Doherty, Marcano-Belisario, et al. 
[136] 

Engagement with Mental Health 
Screening on Mobile Devices: Results 
from an Antenatal Feasibility Study 

Comparison reason: comparing 
EPDS with EPDS + Ecological Mo-
mentary Assessment (EMA) group 

8 Dosani, Arora, et al. [29] mHealth and Perinatal Depression in 
Low-and Middle-Income Countries: A 
Scoping Review of the Literature 

Outcome reason: different interven-
tions 

9 Fijean, Marçais, et al. [137] Universal screening of postpartum de-
pression with Edinburgh Postpartum 
Depression Scale: A prospective obser-
vational study 

Intervention reason: not self-identifi-
cation 

10 Guille, Henrich, et al. [138] Improving the Management of Mater-
nal Mental Health with Digital Health 
Care 

Intervention reason: not screening/ 
self-identification 

11 Guille (2024) [139] Text And Telephone Screening And Re-
ferral Improved Detection And Treat-
ment Of Maternal Mental Health Con-
ditions 

Intervention reason: not self-identifi-
cation 

12 Hussain-Shamsy, Shah, et al. [5] Mobile health for perinatal depression 
and anxiety: Scoping review 

Intervention reason: different inter-
ventions 

13 Inkster, Kadaba, et al. [140] Understanding the impact of an AI-en-
abled conversational agent mobile app 
on users' mental health and wellbeing 
with a self-reported maternal event: a 
mixed methods real-world data 
mHealth study 

Intervention reason: includes educa-
tion and therapy intervention 

14 Jhawar, Gupta, et al. [141] Maternal depression: Technology ena-
bled self screening in real time 

Intervention reason: validation and 
development 

15 Kingston, Austin, et al. [95] Pregnant women's views on the feasi-
bility and acceptability of web-based 
mental health e-screening versus pa-
per-based screening: A randomized 
controlled trial 

Intervention reason: not self-identifi-
cation (tablet vs. paper) 



 

 

16 Kingston, Biringer, et al. [142] Pregnant Women's Perceptions of the 
Risks and Benefits of Disclosure During 
Web-Based Mental Health E-Screening 
Versus Paper-Based Screening: Ran-
domized Controlled Trial 

Intervention reason: not self-identifi-
cation (tablet vs. paper) 

17 Kingston, Biringer, et al. [94] Preferences for mental health screen-
ing among pregnant women: A cross-
sectional study 

Intervention reason: not self-identifi-
cation (tablet vs. paper) 

18 Learman [143] Screening for Depression in Pregnancy 
and the Postpartum Period 

Study design reason: no scientific 
study 

19 Li, Zhao, et al. [144] Assessing the quality of mobile appli-
cations targeting postpartum depres-
sion in China 

Intervention reason: different inter-
ventions 

20 Lucas, Hoeppner, et al. [145] Mobile Assessments to Improve 
Screening and Novel Patient Engage-
ment to Diagnose and Manage Mater-
nal Mental Health (MIND) Study Mid-
point Analysis: compliance Rate of An-
tenatal Screening 

Study design reason: abstract only 

21 Marcano-Belisario, Gupta, et al. 
[146] 

Implementation of depression screen-
ing in antenatal clinics through tablet 
computers: results of a feasibility study 

Outcome reason: survey layout 

22 Martínez-Borba, Suso-Ribera, et al. 
[147] 

The Use of Information and Communi-
cation Technologies in Perinatal De-
pression Screening: A Systematic Re-
view 

Intervention reason: different inter-
vention, not self-identification 

23 Martin-Key, Spadaro, et al. [31] Proof-of-Concept Support for the De-
velopment and Implementation of a 
Digital Assessment for Perinatal Mental 
Health: Mixed Methods Study 

Participant reason: pregnancy 
planned, gave birth in last two years 
+ intervention reason: not self-iden-
tification 

24 Nguyen, Caddy, et al. [148] Self-care interventions for preconcep-
tion, antenatal, intrapartum and post-
partum care: a scoping review 

Intervention reason: not self-identifi-
cation (self- care intervention) 

25 Oğur, Yazıcı, et al. [149] Development of a mobile monitoring 
program for anxiety and depression in 
pregnancy and evaluation of 3-month 
results 

Intervention reason: not self-identifi-
cation (online vs. paper) 

26 Osma, Plaza, et al. [150] Proposal of use of smartphones to 
evaluate and diagnose depression and 
anxiety symptoms during pregnancy 
and after birth 

Intervention reason: different inter-
ventions (including therapy) 

27 Pineros-Leano, Tabb, et al. [14] Clinic staff attitudes towards the use of 
mHealth technology to conduct peri-
natal depression screenings: A qualita-
tive study 

Outcome reason: app development 
+ participant reason: health care 
professionals 

28 Reilly, Kingston, et al. [151] A narrative review of studies address-
ing the clinical effectiveness of perina-
tal depression screening programs 

Intervention reason: no digital 
health technology 

29 Reilly, Talcevska, et al. [152] A comparison of the interviewer-ad-
ministered phone and self-complete 
online versions of the computerized 
eMINI 6.0 in a sample of pregnant 
women 

Intervention reason: interview ques-
tions vs. telephone 

30 Spadaro, Martin-Key, et al. [69] mHealth solutions for perinatal mental 
health: Scoping review and appraisal 
following the mHealth index and navi-
gation database framework 

Intervention reason: different inter-
ventions 

31 Stone and Hirshberg [153] Telemedicine and Digital Health Solu-
tions in Intrapartum and Postpartum 
Care 

Study design reason: no scientific 
study + intervention reason: apps 
not for mental health 

32 Vanderkruik, Raffi, et al. [88] Perinatal depression screening using 
smartphone technology: Exploring up-
take, engagement and future direc-
tions for the MGH Perinatal Depression 
Scale (MGHPDS) 

Outcome reason: prevalence 



 

 

33 Vani, Katehis, et al. [154] Piloting a prenatal care smartphone 
application and care navigation inter-
vention at a federally qualified health 
center 

Outcome reason: implementation, 
prevalence and sociodemographic 
data 

34 Varma, Mualem, et al. [155] Acceptability of an mHealth App for 
Monitoring Perinatal and Postpartum 
Mental Health: Qualitative Study With 
Women and Providers 

Intervention reason: not screening/ 
self-identification  

35 Zingg, Rogith, et al. [156] Digilego for Peripartum Depression: A 
Novel Patient-Facing Digital Health In-
stantiation 

Intervention reason: app develop-
ment 

 Handsearch 

36 Feldman, Back, et al. [91] A systematic review of mHealth appli-
cation interventions for peripartum 
mood disorders: trends and evidence 
in academia and industry. 

Intervention reason: different inter-
ventions 

37 Naslund, Aschbrenner, et al. [92] Digital technology for treating and 
preventing mental disorders in low-in-
come and middle-income countries: a 
narrative review of the literature. 

Intervention reason: different inter-
ventions (prevention and therapy in-
cluded) 

38 RANZCOG Women’s Health 
Committee [157] 

Category: Best Practice Statement. 
Mental Health Care in the Perinatal Pe-
riod 

Intervention reason: not digital tech-
nologies 

39 WHO (2022) [158] Guide for integration of 
perinatal mental health in 
maternal and child health services 

Intervention reason: not digital tech-
nologies 

 

A3 Data extraction table 

Characteristics of the study included for primary outcomes 

Legend for all tables:  n.r. = data was not researched 

          n.a. = data was not available 

 

Authors, Year (citation) Lawson et al. (2019) 
Study characteristics  
Country Canada 
Study objective Evaluation of feasibility of an intervention for screening for PND and providing infor-

mation through text messages. 
Method  
Study design Not specified. Seems to be prospective cohort design 
Setting of recruitment Hospital 
Setting for intervention Remotely: telephone and text-messages 
Setting for results follow-up Remotely: online 
Study period / duration July 2015 - January 2017 (18 months) 
Follow-up period 12 to 13 weeks postpartum 
Providers: (involved health care pro-
fessionals or researcher) 

Researchers 

Developer of tool Not specified - authors of the study 
Funding Funding by the Academic Health Science Centre (AHSC) Alternative Funding Program 
Conflict of interest No financial relationships with commercial interests 
No of participants 937 women postnatal 
Age / mean in years (SD/ range) 33.7 (SD 4.17 / range n.a.) 
Weeks of pregnancy / postnatal 12 weeks postnatal 
Inclusion / exclusion criteria Not specified – inclusion mentioned: 

≥ 18 years, delivery at Mount Sinai Hospital in Toronto, 
No language barrier (supplement) 
+ informed consent. 
 
Exclusion after baseline process: women in active psychiatric care. 

 



 

 

  



 

 

Components of the study included for primary outcomes 

Authors, Year (citation) Lawson et al. (2019) 
Study Intervention 1) baseline assessment (sociodemographic questions + EPDS)  

2) screening by text messages (PHQ-2) biweekly until 12 weeks postpartum + infor-
mal texts 3 times / week 

3) positiv PHQ-2 (+ matched negative PHQ-2 screened women) complete EPDS via 
telephone  

4) 12-13 weeks postnatal follow-up via e-mail: satisfaction online survey (anony-
mous) 

Features of the digital self-assess-
ment tool 

package of different interventions, not a tool. 

Stage of self-identification / feed-
back 

self-identification (3): receiving external text messages.no feedback to user. 

Information about further help after 
self-assessment 

partly: positive tested women (EPDS or PHQ-2) were offered an appointment with a per-
inatal psychiatrist. 

Emergency information n.a. 

Recommended pathway n.a. 

Involvement of professionals Appointment with a perinatal psychiatrist was offered when tested positive. 

Comparator as a part of the study: Women, who were screened negative in phase 2 (PHQ-2). 

Outcome parameters analyzed evaluate the feasibility of using text messages by: 
• agreement PHQ-2 text message and EPDS (sensitivity & specificity) 
• user engagement 
• user satisfaction 

perinatal mental illness type postnatal depression 

Tools for assessing mental health 
state 

EPDS (with cutoff ge 15 in pregnancy /baseline and ge 12 postpartum), PHQ-2 

Additional tools used for the study none 

 

Results of the study included for primary outcomes 

Authors, Year (citation) Lawson et al. (2019) 

Results effectiveness 

Diagnostic accuracy (sensitivity, 

specificity, positive/negative pre-

dictive value) 

Fair agreement between text message screening and EPDS (kappa value = 0.37) / cut-off ad-

aptation: 0.45 

sensitivity: 0.49 (95% CI = 0.38-0.61) / adaptation: 0.90 (95% CI = 0.81-0.96) 

specificity: 0.93 (95% CI = 0.91-0.94) / adaptation: 0.82 (95% CI = 0.79-0.85) 

positive predictive value: 0.38 (95% CI = 0.31-0.46) / adaptation: 0.32 (95% CI = 0.29-0.36) 

negative predictive value: 0.95 (95% CI = 0.94-0.96) / adaptation 0.99 (95% CI = 0.98-0.99) 

Consistency with the clinical diag-

nosis 

Of 126 women positive screened women: 10 were already in psychological care, 10 received 

the diagnosis of postnatal depression, 11 postnatal psychiatric disorder diagnosis and 3 had 

significant psychiatric symptoms, no further data: 46. 

Mental health symptoms n.r. 

Time to accurate diagnosis n.r. 

Symptom severity n.r. 

Time to treatment n.r. 

Other Benefits n.r. 



 

 

Results safety 

Safety for patients n.r. 

False-negative or false-positive 

results 

Of 126 positive screened 34: mental illness diagnosis, 46: false-positive. 46: not diagnosed, 

could not be contacted or did not turn up for their appointment. 

Missing or overdetection of ur-

gent or emergency cases 

n.r. 

Inappropriate care pathways n.r. 

Complication rate n.r. 

Harms (e.g. psychological) n.r. 

Data protection 
 

Safety of data Inclusion criteria was to give informed consent. 

Privacy policies n.a. 

Safety for professionals n.r. 

 

Characteristics of the studies included for secondary outcomes 

Authors, Year  
(citation) Daehn et al. (2023) Elsner et al. (2022) Nurbaeti et al. (2021) 

Study Characteristics    

Country Germany United Kingdom Indonesia 

Study objective Evaluation of feasibility of web 

app SmartMoms, and user's and 

health professional's experiences 

and the user behavior. 

Evaluation of the smartphone 

app ClinTouch (DAWN): P, 

screening feasibility, accepta-

bility & safety, many concerns, 

safety & the validity of app 

based PND screening com-

pared to paper-based proce-

dure. 

Development and imple-

mentation of an app by us-

ing the ADDIE Model and 

evaluation of effectiveness. 

Method 
   

Study design mixed-methods study mixed- methods proof-of-con-

cept study 

descriptive cross-sectional 

design 

Setting of recruitment healthcare facilities and provid-

ers, online (social media) 

1) women: hospital + online 

(social media). 

2) partners: via pregnant 

participants. 

hospital 

Setting for interven-

tion 

remotely: application (online), 

telephone. 

remotely: combination of tele-

phone calls, SMS messages, 

email and post. 

remotely, during a homevisit 

through a researcher 

Setting for results fol-

low-up 

no follow-up no follow-up no follow-up 

Study period / dura-

tion 

May 2021 - November 2021 (6 

months) 

n.a. second week of August - the 

second week of October 

2019 (2 months) 



 

 

Follow-up period no follow-up period no follow-up period no follow-up 

Providers involved 

(health care profes-

sionals or researcher) 

self-initiated self-initiated n.a. 

Developer of tool scientists and psychologists of 

University clinic Hamburg Ep-

pendorf and Freie Universität 

Berlin in cooperation with exter-

nal web app developers (includ-

ing the authors). 

not specified - authors of the 

study. 

research team under the 

name of Nurbaeti Irma. 

Funding Funding is supported by a grant 

from the Damp Stiftung, Ham-

burg. 

Funding by the UK Medical Re-

search Council and Health In-

novation Challenge Director 

(Social Health) and Women 

and Children's Growth do-

mains). 

Funding by Universitas Islam 

Negeri Syarif Hidayatullah 

Jakarta. 

Conflict of interest No conflict of interest. Two of the authors are direc-

tors of Affigo CIC, a not for 

profit community interest. This 

is a company designed to 

make digital health products 

available in the NHS and public 

sector. 

No conflict of interest. 

Participants 
   

No of participants total: 217 women perinatal usa-

bility evaluation: 129 women 

user satisfaction and acceptabil-

ity: 133 women user behavior: 

1874 women self-screening with 

EPDS: 222 women health care 

provider interviews: 13 providers 

15 women, 8 partners antena-

tal + postnatal 

109 women postnatal 

Age / mean in years 

(SD/range) 

EPDS maternal: 32.7 (SD 4.0 / 

range 22-49)health care pro-

vider: 43.6 (SD 9.4 / range 27-58) 

33.8 (SD 5.2 / range n.a.) 30.98 (SD n.a. / range 16-50) 

Weeks of pregnancy/ 

postnatal 

12 months postnatal: average 

child age (in EPDS self-identifica-

tion participants): 3.56 months 

(SD 2.57 / range 0.12-months) 

ge 6 weeks pregnancy - 6 

weeks postnatal 

n.a. 

Inclusion/exclusion 

criteria 

not specified, inclusion men-

tioned: informed consent. Exclu-

sion mentioned concerning self-

screening participants: women 

with children over 12 months of 

age, pregnant women 

inclusion for women:ge 36 

weeks' gestation, over 18 years 

age, fluent in English, under 

the care of Manchester Univer-

sity NHS Foundation Trust + 

informed consent.exclusion: 

current stillbirth, fetal abnor-

mality, or multiple pregnan-

cypartners inclusion: male/fe-

male partner of a pregnant 

participant, over 18 years age, 

fluent in English + informed 

consent. 

inclusion:birth of a living 

child, married, no history of 

mental illness, able to imple-

ment for complications, can 

read Bahasa Indonesian lan-

guage, smartphone+ agree-

ment 



 

 

 

Authors, Year  
(citation) Reilly & Austin (2021) Highet et al. (2019) 

Study Characteristics   

Country Australia Australia 

Study objective 

Evaluation of the web-based tool Mummama-
ters concerning its acceptability, risk for life of 

cases, usability, perceived effect and motiva-

tional appeal, and help seeking behaviors and 

barriers. 

Evaluation of the digital screening platform iCOPE. 

Method   

Study design cross-sectional design descriptive cohort design 

Setting of recruitment via web-based tool Mummamaters hospital 

Setting for interven-

tion 
remotely: application (online), telephone. remotely: hospital 

Setting for results fol-

low-up 

remotely: web-based Key Survey (TM) plat-

form. 
no follow-up 

Study period / dura-

tion 

November 13, 2016 - May 22, 2018 (18 mon-

ths) 
September 2015 - September 2016 (12 months) 

Follow-up period 1 month follow-up period no follow-up 

Providers involved 

(health care profes-

sionals or researcher) 

self-initiated health professional in hospital 

Developer of tool Bupa Australia 
Centre of Perinatal Excellence (COPE) and Dignos-

tic (Dignostic Pty Ltd, 2024) 

Funding 

By the University of Newcastle (2018-2020), 

and the University of Wollongong (2020-

2023) 

n.a. 

Conflict of interest No conflict of interest. n.a. 

Participants   

No of participants 140 women: 73 antenatal and 67 postnatal 144 women postnatal 

Age / mean in years 

(SD / range) 

antenatal: 32.97 (SD 4.60 / range 24-43)post-

natal: 32.78 (SD 4.20 / range 25-45) 
30.68 (SD 4.69 / range n.a.) 

Weeks of pregnancy / 

postnatal 

antenatal: mean 20.96 (SD 11.19), range 4-40 

weekspostnatal: mean 15.28 (SD 24.11), range 

1-178 weeks 

4-6 weeks postnatal 

Inclusion / exclusion 

criteria 

inclusion:living in Australia, internet access, 

be able to complete the assessment in English 

+ agreement in participation 

inclusion:women attending the clinic for their four 

to six weeks postnatal check-up + consent in us-

age of data 

Source mentioned: [159] 

 



 

 

Components of the studies included for secondary outcomes 

Authors, Year 
(citation) Daehn et al. (2023) Elsner et al. (2022) Nurbaeti et al. (2021) 

Study Intervention 

1) women: quantitative 27 
item app survey (sociodemo-
graphic characteristics, app us-
ability (SUS) and satisfaction 
(CSQ)) + additional questions 
about intention  user re-
ceive recommendations based 
on score 
2) midwives and social work-
ers: structured telephone in-
terviews 
3) researcher: Analyzing user 
behaviour (Google Analytics 
and app access) 

1) baseline assessment (socio-
demographic questions) 
2) app download and training 
3) app use with daily EPDS ques-
tions and 2 times (beginning and 
end) paper based EPDS ques-
tions. 
4) 6 weeks postnatal final inter-
views 6 quantitative assessment 
with MARS score 

1) Home visit through re-
searcher team 
2) Instructions and down-
load application 
3) App usage: EPDS + soci-
odemographic data collec-
tion 
4) Evaluation of the appli-
cation 
5) follow-up recommen-
dation based on their 
score (normal / mild / 
moderate / severe depres-
sion) 

Features of the digital 
self-assessment tool 

• psychoeducational infor-
mal video 

• EPDS self-identification 
• subpage: information 

about postnatal depres-
sion 

• help subpage with infor-
mation about further sup-
port and treatment op-
tions 

• daily EPDS Screening via 
app (accessible for clinic 
staff) 

• additional functions: ran-
domly daily alert between 
9am and 7pm - 2 hours win-
dow to answer the ques-
tions. 

• "snooze" function to post-
pone the alert for half an 
hour. 

• EPDS 12 item Indone-
sian version 

• results and recom-
mendation 

Stage of self-identifica-
tion / feedback 

self-identification (1) feed-
back: based on risk status: us-
ers receive result and recom-
mendations. 

self-identification (3): alert re-
minds to daily answer the ques-
tions.no feedback to user. 

self-identification (2), ex-
planations before pro-
cess.feedback and recom-
mendation based on score 
(normal / mild / moderate 
/ severe depression) 

Information about fur-
ther help after self-as-
sessment. 

Yes, according the score + 
help subpage 

no information is provided. 
Yes, recommendations ac-
cording the score. 

Emergency Information 
Yes, emergency recommenda-
tion when high risk for suicide. 

no direct information. Risk of self-
harm response sent to general 
practitioner within one working 
day. 

n.a. 

Recommended pa-
thway 

n.a. n.a. 
Yes, recommendation 
pathway based on EPDS 
score. 

Involvement of professi-
onals 

health professionals for re-
cruiting process 

the responses could be seen by 
clinicians / research team via a 
password-protected web inter-
face. 

not involved. 

Comparator none as a part of the study about valid-
ity: paper-based version of EPDS 

none 

Outcome parameters 
analyzed 

• user experience 
• user behaviour 
• healthcare providers' ex-

perience 

• feasibility 
• patterns of app use 
• validity 
• safety 
• acceptability & usability  
• user experiences (presented 

in a follow-up paper) 

"effectiveness":acceptabi-
lity and usability 

perinatal mental illness 
type postnatal depression postnatal depression postnatal depression 

Tools for assessing men-
tal health state 

EPDS (cutoff ≥12) EPDS (cutoff ≥12) 
EPDS Indonesian version 
(12 item, cutoff ≥12) 



 

 

Additional tools used 
for the study 

CSQ-3, SUS, Google Analytics MARS man questions- without 
origin 

 

Authors, Year  
(citation) Reilly & Austin (2021) Highet et al. (2019) 

Study Intervention 

1) download of mummatters app 
2) answer demographic questions + baseline 
assessment (Whooley questions, ANRQ + post-
natal equivalent) -> users receive recommenda-
tions 
3) additional web-based Key Survey: questions 
relating to the acceptability, credibility, likeabil-
ity, perceived effect, and motivational appeal of 
the tool, questions about help-seeking behav-
iors in the previous month and barriers to help 
seeking. 

1) brief training session with Maternal Child 
Health nurses 
2) While waiting for their postnatal check up, 
women completed the questions on the iCope 
platform on a digital screen in the waiting 
room.If a woman needed help, it could be con-
nected directly by consultation. 
3) results (promoted by specialists) -> report 
was sent to the clinician, as well as a short re-
port to the participant via mail or text mes-
sage. 

Features of the digital 
self-assessment tool 

• Whooley questions & ANQR self-identifica-
tion 

• monthly prompts 
• key feature: computer-based decision aid 

that combines responses to the Whooley 
questions and ANRQ -> recommendations 
and help-seeking information. 

• possibility to create an individualized well-
ness action plan and option to receive in-
spirational messages 

• EPDS 
• questions to detect the presence if psy-

chosocial risk 
• additional questions if mental health 

and/or drug and alcohol risk factors exist. 

Stage of self-identifica-
tion / feedback 

self-identification (1). feedback and recommen-
dation based on scores. 

self-identification (3): answering questions in 
the clinic waiting room.possibility to receive a 
result report. 

Information about fur-
ther help after self-as-
sessment. 

Yes, help seeking information. With permission 
the health care provider can be informed about 
results. 

Yes, links for further information and referral 
pathways to local specialists / perinatal mental 
health support services available [160]. 

Emergency Information n.a. n.a. 

Recommended pa-
thway 

n.a. Yes, pathways are available [161]). 

Involvement of professi-
onals 

A letter can be addressed to the health care pro-
vider, if women give their permission, directly 
from the tool with the results. 

iCOPE: is available to all medical professionals 
in Australia [161]. Clinicians got the results re-
port. 

Comparator none none 

Outcome parameters 
analyzed 

• sociodemographic and psycho social data 
(Whooley questions + ANQR) 

• user experience (acceptability, credibility, 
perceived effect, motivational appeal, like-
ability) 

• help-seeking behaviors and barriers 

• performance of iCOPE: user engagement• 
rates of depression and anxiety (EPDS) 

• psychosocial risk: 13 risk factors were 
asked. 

• request for help 

perinatal mental illness 
type 

perinatal depression and psychosocial risk postnatal depression and psychosocial risk 

Tools for assessing men-
tal health state. 

Whooley questions and ANQR EPDS (9-12 moderate, > 12 very high score) 

Additional tools used 
for the study 

modified questions from previous studies own questions 

Sources mentioned: [160] [161]  

 

Authors, Year 
(citation) Daehn et al. (2023) Elsner et al. (2022) Lawson et al. (2019) 

SOCIETAL DO-
MAIN 

   



 

 

Acceptance and 
usability 

   

Acceptance for 
technology 

CSQ score: 4 questions with 
a average point of 4.58-4.70, 
(max 5 points).1-5 stars rat-
ing: mean 4.36 (SD 0.77) 
range 3-5. 
asked app reuse: 4.07 (SD 
0.75) range 2-5Recommen-
dation to friends: 4.15 (SD 
0.8) range 3-5. 
There was significant more 
satisfaction in women, who 
already had a history of post-
natal depression. 

The results indicate a high overall ac-
ceptability / usability (MAIS mean 
score 3.1, SD 0.51), some parts of the 
app was not that interesting (MAIS 
score 2.3). The app had high accepta-
bility.qualitative: useful and accepta-
ble, users without symptoms found it 
less useful. 

Recommendation to women 
after delivery: 78 %. 
87% preferred screening by 
text message to other meth-
ods. 

Usability of the 
tool 

total SUS score (n = 129) was 
75.20 and showed good usa-
bility. 

The app was easy to use for most.par-
ticipants rated the test window of 2 
hours was too short. 

n.r. 

User engage-
ment 

n = 1874 usage cases had 
3752 sessions, with 17.9 % 
returning users 
bounce rate was low: 27.1 
%average session duration 
0.20 minutesmost visited: 
landing page (29.3 %) and 
survey page (15.1 %) 
most time spend in content 
(01:07 minutes) in contrast 
to mean time (00:42 
minutes) 

An average of 67 % completed the 
daily assessment in the app.91% of 
participants continued to use it for the 
full study period. 
Women with symptoms of depression 
used it less often. The app engage-
ment with daily EPDS was gradually 
less over the study duration from be-
ginning to the end. 

930 (99 %) women responded 
at least one of the six screen-
ings, 67 % completed all six 
screenings, 100 % responded 
quickly.50 % with screening 
with approximately 2 %. 
Most positive results were de-
tected two weeks after birth 
while the text screening (49 %) 

Experience of 
mothers / fa-
thers (to-be) 

n.a. 
n.a. -> user experiences (later pub-
lished in a follow up paper). 

n.r. 

Experience of 
health experts 

13 health experts rated the 
app as a good and support-
ive tool for advancing peri-
natal depression, both rating 
with 4.1 (1-5), 12 of 13 pro-
fessionals stated that Smart-
Moms is a full offer. 

n.r. n.r. 

Availability and 
access 

   

Types of techno-
logies available 

not specified in paper. 
homepage: SmartMoms.ch 
and via webpage Smart-
Moms, 2024 

Clin Touch DAWN-P: app stores for 
iPhone and Android during the study 
period. 

only for study period: text mes-
sages, e-mail, telephone calls 

Accessibility access global 
only for patients of Manchester Uni-
versity NHS Foundation Trust and 
their partners. 

only for women, who deliver 
Mount Sinai Hospital in To-
ronto and were part of the 
study 

Target groups 
mothers in the postnatal pe-
riod within 12 months. 

pregnant women ≥ 36 weeks preg-
nant and their partners. 

mothers in postnatal period 
within 12 weeks after birth 

Authorization 
stage 

n.a. 

"The app did not meet requirements 
for registration by the Medicines and 
Healthcare products Regulatory 
Agency (MHRA)" (Elsner et al, 2022). 

n.a. 

Costs 
no costs (SmartMoms, 2024) 
compensation for expenses 
(drugstore voucher 25-75 €) 

No costs. Participants were paid up to 
60£. Smartphones were also available 
to rent for free. 

No costs. Women got a $10 
CAD gift card. 

Ethical Issues    

Benefits and 
harms for n.r. n.r. n.r. 



 

 

patients and 
professionals 

Affects on au-
tonomy for the 
patient 

n.r. n.r. n.r. 

Spheres of pri-
vacy n.r. n.r. n.r. 

Affect on distri-
bution of health 
care resources 

n.r. n.r. n.r. 

Equity for usage n.r. n.r. n.r. 

ORGANIZATIO-
NAL DOMAIN 

   

Organizational 
involvement 

n.r. n.r. n.r. 

Affect on current 
work process 

n.r. n.r. n.r. 

Implementation 
in health system 

n.r. n.r. n.r. 

Management 
problems 

n.r. n.r. n.r. 

Further pa-
thways 

n.r. n.r. n.r. 

LEGAL DOMAIN    

Regulation for 
permission of 
digital technolo-
gies 

n.r. n.r. n.r. 

Laws/ funding 
rules concerning 
safety, market-
ing, training, us-
ability or usage 

n.r. n.r. n.r. 

Source mentioned: [162]  



 

 

Authors, Year  
(citation) Nurbaeti et al. (2021) Reilly & Austin (2021) Highet et al. (2019) 

SOCIETAL DOMAIN    

Acceptance and usa-
bility 

   

Acceptance for tech-
nology 

previously used a similar 
app: 9.17 % 
recommendation rate: 97.25 
% 

acceptance: 94-98.6 % felt 
comfortable in answering 
questions. 
90-91 % would use the app 
again. 
78-85 % would tell friends 
about it. 

n.r. 

Usability of the tool 

download: 55.96 % very 
easy, 33.94 % easy. 
fill out procedure: easy for 
94.50 % 
easy to understand lan-
guage: very understandable: 
61.47 %, understandable 
34.86 % 

expectations met: 80-81 % 
easy to find information: 88-90 
% 

n.r. 

User engagement n.r. n.a. 

overall completion screening 
rate: 99.3%. 
144 screens were performed. 
average time to answer the 
question was 6.7minutes (SD 
3.78). 
Two women discussed issues re-
lated to the screening tools. 
84 % wanted to receive the re-
sults. 

Experience of moth-
ers / fathers (to-be) 

beneficial/useful output: 
96.33 % 
reflected the psychological 
condition: 90.83 % 

Most participants regarded the 
tools as credible (85.2-97.3 %), 
appealing (78.1-91.3 %) and 
potentially helpful (78.1-92.5 
%) 

n.a. 

Experience of health 
experts n.r. n.r. n.r. 

Availability and ac-
cess 

   

Types of technologies 
available 

app tes depresi available in 
Google PlayStore 

The web-based tool Mummat-
ters is available for free at Bupa 
Website. 

web-based iCOPE platform is 
available in health care facilities 
in Australia. 

Accessibility 
only available for android 
users and in Indonesian lan-
guage. 

not specified, study inclusion: 
living in Australia. 

global access and availability in 
multiple languages. 

Target groups 
Indonesian women in post-
natal period. 

pregnant women or women in 
postnatal period 

women postnatal (4-6 weeks af-
ter birth) 

Authorization stage n.a. n.a. 

not specified, iCOPE data secu-
rity meets all legislative regula-
tory frameworks for health-re-
lated data in Australia. 

Costs n.a. no costs. 

no costs/ health care facilities: 
implementation of iCOPE  in the 
public sector will offset costs by 
government until 2025 [161]. 

Ethical Issues    

Benefits and harms 
for patients and pro-
fessionals 

n.r. n.r. n.r. 



 

 

Affects on autonomy 
for the patient 

n.r. n.r. n.r. 

Spheres of privacy n.r. n.r. n.r. 

Affect on distribution 
of health care re-
sources 

n.r. n.r. n.r. 

Equity for usage n.r. n.r. n.r. 

ORGANIZATIONAL 
DOMAIN 

   

Organizational invol-
vement 

n.r. n.r. n.r. 

Affect on current 
work process 

n.r. n.r. n.r. 

Implementation in 
health system 

n.r. n.r. currently ongoing 

Management prob-
lems 

n.r. n.r. n.r. 

Public trust n.r. n.r. n.r. 

LEGAL DOMAIN    

Regulation for per-
mission of digital 
technologies 

n.r. n.r. n.r. 

Laws/ funding rules 
concerning safety, 
marketing, training, 
usability or usage 

n.r. n.r. n.r. 

Source mentioned: [161] 

  



 

 

A4 Data extraction table- additional literature 

Review included according to secondary outcome ethical domain 

Authors, Year (citation)  Fonseca et al. (2024) 

objective of the paper In this article, the authors discuss the current literature on digital health technologies for the 

prevention and treatment of perinatal mental disorders. Different types of DHT are described, 

benefits are highlighted, negative aspects were discussed, and future relevant research top-

ics are mentioned. 

Paper design Scientific review article 

Funding:  no specific grant. One author was supported by a doctoral grant. 

Conflict of interest:  None. 

Target population Women in perinatal context. 

Contents • Different types of e-mental health tools 
• Benefits 
• considering aspects 
• Ethical aspects 
• Future research issues 

Issues researched regarding 

the review 

Ethical aspects. 

organizational impact  n.r. 

legal issues  n.r. 

ethical issues  Ethical standards and regulations are necessary. 
• Privacy, confidentiality, and data security. 
• Data storage and transmission (type and how) 
• informed consent 
Lots of digital health tools are already available, but they are lacking evidence for efficacy and 

safety. 

Anonymity might be an ethical concern. 

Information, benefits, and risks need to be communicated clearly. 

Maintaining equality and equal rights 
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Arbeitsschritt KI-  
Systeme Verwendungsweise 

Generieren von Ideen/Konzeptionen   

Literatursuche/-analyse/-bewertung Deduklick,  
Rayyan 

Identifikation von Duplikaten 

Literaturverwaltung/Zitationsmanagement   
Datenerhebung/-analyse/-interpretationen   
Erstellung von Visualisierungen   
Interpretationen/Diskussion/Implikationen   
Formulierung des Textes DeepL,  

ChatGPT 
Unterstützung bei der Formulierung von Argumen-
ten, Übersetzung von Phrasen/ Sätzen, Ideen für 
Übergänge zwischen Kapiteln 

Redigieren des Textes  DeepL,  
ChatGPT 

Verbesserung der Ausdrucksform, Grammatik und 
Stilistik von Sätzen  

Übersetzung von Texten DeepL Übersetzung von schwierigen Passagen/ fachlichen 
Ausdrücken/ Phrasen, eigenständige Kontrolle auf 
Richtigkeit 

Vorbereitung der Textpräsentation   
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