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Abstract

:

Background: Postpartum depression is a public health problem that affects a considerable percentage of women. Despite the proliferation of related apps, there are limited data available on the best apps to prevent postpartum depression. We identified which apps available in Spanish could be recommended by midwives based on their content, quality, and behaviour change techniques, as a complementary tool for preventing postpartum depression in women. Methods: A systematic search was performed to identify apps available on iOS App Store and Google Play, which were used to replicate how patients’ access “postpartum depression prevention” apps. Apps’ quality, behaviour change potential, and contents were assessed. Results: A total of 1408 apps were identified, of which 7 were retrieved for assessment (0.5%). The mean objective and subject quality were 3.1 (SD = 1.01) and 2.7 (SD = 1.27), respectively. A total of 24 topics were identified. The mean ABACUS score was 6.6 (SD = 3.64), and the mean number of topics addressed by the apps was 9.9 (SD = 5.90). Conclusion: The results of the present study suggest that a specific free app is not available in Spanish for the prevention of postpartum depression, and only a small percentage of free apps should be recommended based on their quality, BCTs, and contents. The systematic review protocol was not registered.
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1. Introduction


Postpartum depression is defined as a highly vulnerable phase characterized by episodes of depressive symptoms that occur within one year after delivery [1]. According to the World Health Organization [2], about 10% and 13% of women experience a mental disorder—primarily depression—during pregnancy and the immediate postpartum period, respectively. According to the literature, the prevalence of postpartum depression ranges from 14% to 25% [3]. More specifically, 30.3%, 26.0%, and 25.3% of women have postpartum depression at 2 months, 6 months, and 1 year postpartum, respectively, in Spain [4].



Motherhood itself is a period of vulnerability to mental health problems due to maternal physical health needs, baby care tasks, and changes in social relationships [5]. Postpartum depression should be considered as multi-factorial. There are some physical, behavioural, social, and living factors associated with a higher risk: excessive gestational weight gain and emotional eating [6], low dairy product intake [7], perceived stress [8], smoking; alcohol consumption [3,9], insomnia and poor sleep quality [10], and low social support [3,11] are positively associated with postpartum depression. In contrast, physical activity [9], family support, and social connections with significant others [11] are negatively associated with postpartum depression.



Untreated postpartum depression may negatively affect mothers’ mental and physical health [12]. In addition, children can also suffer the consequences of postpartum depression, specifically a decrease in the quality of care, which affects key aspects, such as breastfeeding, and a deterioration in the mother–child relationship, which can negatively affect the development of the early child’s communication and language skills and other behaviour disorders during childhood to adolescence [2,12]; therefore, it should be considered a priority public health problem [13].



It is essential to highlight that there is evidence of the effectiveness of prenatal interventions in preventing postpartum depression [14].



Currently, face-to-face interventions to prevent the health problem addressed are hardly available in healthcare systems. Even if such services were offered, some barriers could remain, such as inequity or difficulty in accessing health services. The literature suggests the use of mHealth tools to solve these barriers [15]. The use of mobile applications (apps) as a complement to usual face-to-face care [16,17] has been demonstrated to help prevent postpartum depression. Some of the advantages of these apps include their cost-effectiveness, the availability of customized options [18], and acceptance by pregnant and postpartum women as a complementary tool for monitoring mental health during pregnancy [18], collecting information about postpartum depression [19], or monitoring mood symptoms [20].



The effectiveness of these apps has also attracted the attention of researchers. The systematic review developed by Miura et al. [21] revealed that the use of apps improves the score on the Edinburgh Postpartum Depression Scale [22]. Among its conclusions, two important aspects stand out: on the one hand, the benefit of using apps to prevent this health problem when it is impossible to receive face-to-face care and, on the other hand, that the effectiveness of these apps improves when they include an automated component through psychosocial interventions. In addition, a pilot randomized research study was developed by Qin et al. [23], who developed a program based on psychoeducation and cognitive restructuring, through the use of CareMom app. They showed that those women who were part of the intervention group, that is, users of the app, showed acceptability towards its use, a significant decrease in the score of the Edinburgh Postnatal Depression Scale [22] at 4 weeks postpartum, and a reduction in depressive symptoms during the early postpartum period. The results of the study developed by Liu et al. [24] for pregnant women aged 36–38 weeks were along the same lines. They demonstrated the efficacy of an app-based intervention (We’ll App), based on a combination of mindfulness and perceived social support and social support theory. The authors concluded that perceived social support can effectively reduce postpartum depressive symptoms. Similar results were obtained in the feasibility and acceptability mHealth mindfulness intervention developed by Avalos et al. [25] for women with moderate to moderately severe symptoms of postpartum depression. Participants had access to the mindfulness-based Headspace app. Women were encouraged to use the app for 10–20 min per day for 6 weeks. The authors found high rates of adherence to the intervention and acceptability and, in terms of efficacy, a decrease in symptoms of depression, stress, and improved sleep quality.



Apparently, apps help prevents health conditions by addressing their associated risk factors. Nonetheless, since zero risk does not exist in the use of health technologies, for an app to be recommended, it is essential that it is first reviewed and evaluated. Although specific criteria have not been established for the evaluation of apps, previous research has suggested that at least their content and characteristics should be considered for evaluation [26]. The purpose of previous evaluation is to guarantee the efficacy of the app and ensure it suits the needs of the final user.



Several studies have been conducted to assess these parameters in apps for the prevention of postpartum depression in other languages [16,17]. However, no studies have been conducted so far to assess the characteristics of apps available in Spanish.



Our aim was to identify which apps in Spanish available on iOS and Android could be recommended based on their content, quality, and BCTs as complementary tools to prevent postpartum depression in women.




2. Materials and Methods


2.1. Design


This is a systematic, step-by-step review that included two steps: (i) identification and selection of apps for “Postpartum depression” or apps that include topics related to postpartum depression available on iOS Store and Google Play between March and May 2023; (ii) assessment of app quality, content, and behaviour change potential.




2.2. Intervention


2.2.1. Step 1: Selection of Smartphone Apps


Our methods sought to replicate the way a patient might access a “postpartum depression” app. Searches were performed on iOS App and Google Play Stores using the following Spanish keywords in the two stores: “embarazo” (pregnancy), “postparto” (postpartum), “depression postparto” (postpartum depression), and “prevenir la depression postparto” (preventing postpartum depression). Searches were performed using iPhone XR, iPad Pro, Oppo Find X3Pro, and Lenovo Tab M10.



Two researchers carried out an initial review of the apps available based on the description provided on the two digital stores. Duplicated apps retrieved after using different keywords and/or available in the two stores were eliminated.



The apps meeting the following criteria were included: (i) available in Spanish; (ii) free to use; (iii) targets the population under study. “Off-topic” apps were excluded. The apps meeting the criteria previously described were downloaded. The same researchers performed a second review of the final selection by considering the same inclusion and exclusion criteria. Malfunctioning apps were excluded (the screen went blank and did not advance; the app closed automatically).



The retrieved apps were considered suitable for recommendation, and their quality, content, and behaviour change potential were assessed.




2.2.2. Step 2: Quality, Content and Behaviour Change Potential Assessment


Two independent reviewers assessed apps’ quality and behaviour change potential for postpartum depression.



Quality was evaluated using the Spanish version of the Mobile Application Rating Scale (MARS) (internal consistency α > 0.77) [27]. This is a tool adapted to Spanish in 2019 and has since been successfully used in health app evaluations. The Spanish MARS version includes 23 items that assess objective quality (19 items), which has four dimensions (engagement, functionality, aesthetics, and information quality), and subjective quality (4 items). All items are rated on a 5-point scale (1, inadequate; 2, poor; 3, acceptable; 4, good; 5, excellent). Total scores range from 1 (lowest objective and/or subjective quality) to 5 (highest objective and/or subjective quality). Mean scores were calculated for each item, and overall app quality was calculated by averaging the aggregated mean for all items. Behaviour change potential was evaluated using the App Behaviour Change Scale (ABACUS) [28], which includes 21 items grouped into the following 4 categories: knowledge and information (5 items), goals and planning (3 items), feedback and monitoring (7 items), and actions (6 items). A total score out of 21 was calculated by summing each item score, where a higher score suggests greater confidence in behaviour change potential.



Finally, a content analysis was performed to identify the topics addressed in each app. A researcher identified all the topics related to the purposes of our study and divided information into categories.



In addition, experts in the field were asked to provide app references. Reference lists from other relevant reviews on related subjects were manually searched.





2.3. Data Analysis


Total mean score and standard deviation (SD) in each domain on the MARS27 and ABACUS [28] scales and other topics were calculated. Pearson’s rank correlation was used to determine the level of agreement between MARS [27] and ABACUS [28] scores obtained by the two evaluators.



Pearson’s rank correlation was used to determine if there was any relationship between app quality, ABACUS,28 and the other topics considered.



All statistical analyses were conducted using IBM SPSS version 27.0 with significance levels at p value < 0.05.





3. Results


A total of 1408 apps were identified. After duplicated apps were excluded (n = 795), 96.2% were eliminated (n = 590). Finally, 20 apps were downloaded, of which 65% (n = 13) were eliminated. The final sample was composed of seven apps that were included for quality and content evaluation (Figure 1). None of these free apps for assessing postpartum depression was available in Spanish. Therefore, all selected apps (n = 7) were considered because they addressed topics that could contribute to prevent postpartum depression.



3.1. Quality Assessment and ABACUS Score


Quality scores ranged from 1.5 to 4.1 and from 1.0 to 3.9 for objective and subjective quality, respectively. The mean accurate quality was 3.1 (SD = 1.01), whereas mean subjective quality was 2.7 (SD = 1.27) (Table 1). More than 70% of the apps had a score above 3.0 for both, objective and subjective quality (Table 1).




3.2. Content Assessment


A total of 24 topics were identified with a mean number of 9.9 (SD = 5.90). The most frequent topics addressed in the apps were “nutrition”, “physical activity”, “behavioral, cognitive training”, and “parental bond”. The lowest number of categories addressed in the app was 1, and the highest was 17 (Table 3).




3.3. Correlation between Content, MARS, and ABACUS Score


The Pearson correlation analysis showed a significant and direct association between the number of topics included in the app, objective and subjective quality, and ABACUS score (Table 4).





4. Discussion


The results show that a specific free postpartum depression app is not available in Spanish. Although thousands of apps are commercially available, only seven free apps were found to be recommendable for pregnant women, as they included suitable postpartum depression content, had adequate quality, and included BCTs.



The results show that the apps with the best quality scores were those that addressed a higher number of topics and BCTs. This same circumstance has been observed previously in studies carried out in Spain, in pregnancy-related apps [26]. Something similar was observed in the study developed by Musgrave et al. [16], where the Ovia Pregnancy Tracker app obtained the highest score in terms of Quality and a high number of BCTs. This finding suggests that a ranking could be established to recommend apps, with those with better quality, content, and behaviour change techniques scoring at the top. From a pragmatic point of view, this type of study not only has a scientific value but also a clinical value, since it can be considered as a guide by the healthcare personnel and can serve as an orientation in consultation.



This finding means that, according to the criteria used by our researchers, approximately 0.5% of the apps should be recommended. This result is consistent with previous research, which concludes that a low percentage of commercially available obstetrics-gynaecology apps should be recommended [29,30]. This percentage increases for Spanish obstetrics-gynaecology apps [26].



As the World Health Organization recognizes, health apps have the potential to empower people to improve their health behaviours and self-manage their health conditions [31]. Previous studies have provided empirical evidence of the effectiveness of app-based interventions in reducing postpartum depression [32]. However, the results obtained in our study highlight the need to evaluate health apps rigorously before issuing a recommendation. It is important to emphasize that zero risk does not exist in the use of apps.



The mean MARS score observed was 3.1 and 2.7 for objective and subjective quality, respectively, indicating moderate quality. In a previous systematic review and meta-analysis in which MARS was used to evaluate apps specifically designed for assessing postpartum depression and anxiety, scores ranged from 2.4 to 4.3, which also indicated moderate to high quality [33]. Similar results were obtained in previous studies evaluating apps for promoting healthy behaviours among pregnant women [26,34]. MARS provides information about app quality, based on the feasibility and effectiveness of apps [35]. This tool suggests that only high-quality apps should be recommended as, hypothetically, it will contribute to fulfil the purpose of the app.



As previous research has emphasized, incorporating behavioural theories and behaviour change techniques in digital-based interventions is highly recommended [36,37]. In this sense, other authors have suggested incorporating BCTs in apps to improve the effectiveness of digital-based interventions for promoting behaviour change [28,38].



This study revealed that apps include a limited number of BCTs. The ABACUS score obtained in our study was 6.6, which indicates that a low number of BCTs were included in the selected apps. This score is lower than reported in previous studies on apps for pregnant women. For example, the scoping review developed by Lazarevic et al. [39] showed a mean total score of 21.1% and 37.9% for knowledge and information, 21.7% for feedback and monitoring, 13.6% for actions, and 11.3% for goals and planning. In a systematic search of healthy lifestyle apps, the ABACUS average score was 7.8, ranging from 1 to 17, whereas apps for improving mental well-being had an average score of 8.7 [40].



According to previous research, more BCTs should be included in these apps to ensure their effectiveness in preventing postpartum depression. However, analytical studies should be performed to confirm this hypothesis.



Apps most commonly addressed “diet”, “physical activity”, “behavioral cognitive training”, and “parental bond”. The inclusion of these topics is relevant, since they are risk factors of postpartum depression [1,6,7,9]. To its prevention and its effects, it is well known that addressing lifestyle habits and implementing interventions aimed at improving healthy lifestyle habits during pregnancy [41], reinforcing social support, [3,11], and reducing stress [8] are essential. To this end, apps should be used as complementary healthcare tools [42]. The literature describes effective mobile-delivered interventions based on mindfulness [43], cognitive therapies [23], dietary habits [41], or exercise [44]. One aspect to highlight in relation to the content observed in the apps is that they could have positive effects not only on postpartum depression but also on other aspects such as, for example, the promotion of physical activity, decreasing the risk of excessive weight gain, or the development of a healthy diet [26].



Without a doubt, health professionals are essential during pregnancy. Midwives, for example, are still the preferred source of information for women [42], which does not exclude apps for use as complementary care tools. Previous studies have revealed that the use of apps has not only been effective in improving women’s knowledge and healthy behaviours [45,46], but it is also well accepted and has proven cost effectiveness [43].



The results of this study show that the apps with the best quality scores were those that addressed a higher number of topics and BCTs. This finding suggests that a ranking could be established to recommend apps, with those with better quality, content, and behaviour change techniques scoring at the top.



The use of apps can contribute to reducing inequalities in access to health services by mitigating the barriers that can cause them [15], and they are tools accepted by groups of women belonging to vulnerable groups [47]. There is evidence showing how certain personal or sociodemographic characteristics, such as lower educational level or worse economic situation are associated with an increased risk of mental problems during the postnatal period, as shown by the results of the study developed by Wszołek et al. [48] scored ≥10 points in Edinburgh Postnatal Depression Scale, or in other words, an increased risk of mood disorders during the postpartum period.



In the same vein, it is essential, as suggested by the results of the study conducted by Pierce et al. [48], to avoid the exclusion of app use, especially by women belonging to vulnerable groups or at identified risk of postpathologic depression, to encourage engagement. To this end, these authors recommend involving both healthcare professionals and women in the implementation of apps [49]. In the same vein, as indicated by Hughson et al. [50], in order to encourage the use of apps by pregnant women from vulnerable groups, such as those with low cultural or low-income levels, it is essential to consider their health literacy. In our opinion, health authorities must make an effort to improve health literacy if they want to implement hybrid health systems, where both phase-to-face and digital care are combined. On the other hand, according to the e-health Literacy Framework [51], it is essential that patients are motivated to use digital resources.



Finally, another aspect that has been reported in the literature is the need for greater involvement of healthcare professionals in the recommendation of apps, and, as indicated in the literature, the results of this study will help professionals to have a guide of recommended apps based on content and quality. Este factor ha sido descrito en la literatura como esencial para fomentar la prescripción de apps [52].



Some limitations of this study should be noted. We included free apps because we want to act in accordance with the characteristics of the Spanish healthcare model: free and universal. Another possible limitation is related to the absence of standardized search terms. We decided to use the most suitable terms in accordance with women in antenatal period and our researchers’ own experience and replicated the way a patient might access a postpartum depression app. Finally, this is the first study to assess the effectiveness of postpartum depression apps in Spanish, and more research is needed to further assess the effectiveness of these apps.



As strengths, the results highlight the potential of the evaluated applications for use in clinical practice. Therefore, the target audience for these apps are healthcare professionals and, indirectly, pregnant women. The adequate content and quality of the applications suggest that midwives and other health professionals could recommend them to pregnant women and consider them as a complement to usual care to prevent postpartum depression. In addition, this research provides guidance to policymakers on the shortage of scientifically supported applications to prevent postpartum depression and will inform decisions about evaluating and regulating such applications.



Finally, it is important to highlight that the results could help guide future experimental research designs aimed at evaluating the effectiveness of using apps to prevent postpartum depression, which will allow their use in clinical settings, not only based on content and quality but also on scientific criteria.




5. Conclusions


The results of this study show that there are no free postpartum depression apps available in Spanish, and only 0.5% free apps were found to have enough quality and adequate content to be recommended. The contents of the apps selected meet the potential needs of women and quality is adequate, but they should include a higher number of BCTs.
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Figure 1. Flowchart of app search process. 
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Table 1. Mean (SD) MARS score and correlation between raters.
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	Total
	Rater 1
	Rater 2
	r (p Value)





	Objective quality
	3.1 (1.01)
	3.1 (1.00)
	3.1 (1.02)
	0.997 (<0.001)



	Engagement
	3.1 (1.32)
	3.1 (1.29)
	3.1 (1.36)
	0.990 (<0.001)



	Functionality
	4.3 (0.78)
	4.3 (0.85)
	4.3 (0.78)
	0.867 (0.012)



	Esthetics
	3.6 (1.17)
	3.4 (1.13)
	3.7 (1.22)
	0.970 (<0.001)



	Information
	2.2 (0.99)
	2.2 (1.09)
	2.3 (0.91)
	0.978 (<0.001)



	Subjective quality
	2.7 (1.27)
	2.8 (1.37)
	2.7 (1.21)
	0.948 (<0.001)







The mean ABACUS score was 6.6 (SD = 3.64). Goals obtained the lowest score, whereas knowledge got the highest (Table 2).













 





Table 2. Mean (SD) ABACUS score and correlation between raters.
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	Total
	Rater 1
	Rater 2
	r (p Value)





	ABACUS
	6.6 (3.64)
	6.6 (3.64)
	6.7 (3.35)
	0.970 (<0.001)



	Knowledge & information
	3.6 (1.14)
	3.4 (1.51)
	3.3 (1.38)
	0.970 (<0.001)



	Goals and planning
	0
	0
	0
	-



	Feedback and monitoring
	1.8 (1.41)
	1.7 (1.38)
	1.9 (1.46)
	0.966 (<0.001)



	Actions
	1.5 (1.12)
	1.4 (1.40)
	1.6 (0.98)
	0.768 (0.044)










 





Table 3. Number of topics related to postpartum depression included in each app.
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	App
	Number of Topics Included in the App





	Baby Mam—Tu embarazo
	13



	BabyClub: Mi embarazo día a día
	14



	Mi embarazo
	4



	iNatal. App de embarazo
	13



	Dana Embarazo y Posparto
	17



	Laia Contigo
	7



	Mom & Baby
	1



	BabyClub: Mi embarazo día a día
	14










 





Table 4. Correlation between MARS, ABACUS, and number of topics.
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	Objective Quality
	Subjective Quality
	ABACUS
	Number of Topics





	Objective quality
	-
	0.973 **
	0.926 *
	0.860 *



	Subjective quality
	-
	-
	0.947 **
	0.784 *



	ABACUS
	-
	-
	-
	0.855 *







p Value * < 0.05; ** < 0.001.
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