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Remote Measurement Technologies (RMTs) have the potential to become widely used tools for monitoring and treating mental health. However, their adoption faces multiple barriers. We conducted a focused literature review to identify commonly used devices and assessment surveys, synthesize barriers to their use, and explore proposed solutions. Our review highlighted several challenges in implementing RMTs, including technological limitations, user-related factors, legal and ethical concerns, research constraints, and difficulties integrating these technologies into clinical practice. While studies have examined barriers through user interviews, empirical analyses of success factors remain limited, highlighting a need for further research in this area.
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1 Background

Remote Measurement Technologies (RMTs) are increasingly utilized for screening, monitoring, and treatment of mental health conditions. Remote Measurement Technologies (RMTs) are digital tools—such as smartphones, wearables, and associated apps—that collect data in real time either passively or actively (1). Passive data collection involves gathering information through embedded sensors or user interactions with the device, such as tracking steps via an accelerometer or measuring heart rate using photoplethysmography—a technique that uses light, typically green LEDs, to detect changes in blood volume beneath the skin. Active data collection, on the other hand, requires direct input from individuals, such as completing mood surveys or logging medication use through a smartphone app or web link.

Clinicians are increasingly seeking ways to access hard to reach populations such as rural areas, low-income communities, and postpartum caregivers. RMT provides clinicians with further reach than traditional means. For example, at Children's National in Washington DC, a Level IV Neonatal Intensive Care Unit (NICU), caregivers of children are often not present at the bedside. The infants are transported to the hospital from over 40 area NICUs and parents often return to work during their infant's long length of stay. Screening and treatment of these postpartum caregivers is hampered by absence from the bedside. Therefore, we are frequently looking for RMT solutions to overcome this problem.

Although the clinical utility of RMTs in improving depression symptoms and outcomes is yet to be determined (1–3), these technologies provide multiple other benefits. First, RMT can increase access to healthcare (4) and overall capacity of mental healthcare. Many individuals experience barriers to traditional in-person care, due to geographic distance, limited mobility, or the stigma associated with seeking help for mental health (5). By using RMTs, healthcare providers can reach patients who might otherwise be excluded from timely, quality mental health support. However, health inequalities can persist if individuals with limited access, experience, or capacity are not equipped to benefit from these technologies (6). Second, continuous data collection from RMTs enables healthcare professionals to gather more accurate and detailed information about a patient's condition, rather than relying solely on episodic visits or self-reports (7). Thus, it helps to create a clearer picture of the patient's health at various points in time, enhancing the overall understanding of their condition without creating a large burden on the patient (7). Third, RMTs can assist in personalized detection of mental health symptoms. For example, data collected from mobile phones and sensors such as movement patterns and communication behaviors improve prediction of depressive symptoms (8). Finally, RMTs provide cost savings for both patients (i.e., transportation costs) and providers (i.e., facilities, and staffing) (5, 9, 10) and lead to reduced stress for patients (9).

Past systematic literature reviews of RMTs examined the impact of these technologies on depression outcomes. Goldberg and colleagues identified 13 randomized controlled trials, but only three specifically isolated the clinical impact of RMTs (2). One of these trials found that adding a monthly remote measurement-based care via secure messaging to treatment as usual (TAU) in primary care led to significantly greater symptom improvement compared to TAU alone. This systematic review concluded that while RMTs are feasible, further research is needed to assess their impact on depression outcomes (2). Another systematic review found that data derived from remote measurement technologies can be used to construct digital phenotypes that facilitate clinical assessment and may serve as predictors of relapse or symptom worsening (11). Walsh and colleagues conducted a realist review of RMTs for depression in individuals aged 14–24 years. They found that RMTs were useful for detecting changes in sleep, mobility, smartphone use, social communication, and mood, which supported screening, self-monitoring, and feedback to healthcare providers. However, RMTs were less effective for relapse prevention and delivering personalized interventions (1). Although past reviews investigated the context in which RMTs are useful, they have not synthesized the barriers of implementing RMTs for mental health problems and the proposed solutions. This study reviews the literature on RMTs to explore common devices and assessment surveys, identify barriers to their use, and examine solutions proposed to address these challenges.



2 Method


2.1 Search strategy

We conducted a literature review to identify journal publications about remote screening of mental health. The search was performed across three databases—PubMed, APA PsycNET, and Google Scholar—covering publications from 2004 to 2024. The table below outlines the keywords and search categories used for each database (Table 1).



TABLE 1 Database keywords and search categories.



	Database
	Keywords
	Search category





	PubMed
	(remote screening) OR (remote measurement) OR
	Title/Abstract



	(remote assessment) AND (mental health)



	OR (depression)



	APA PsycNE
	(remote screening) OR (remote measurement) OR
	Title



	(remote assessment) AND (mental health) OR (depression)



	Google Scholar
	(remote screening, mental health)
	Separate search terms all in title



	(remote measurement, mental health)



	(remote assessment, mental health)



	(remote screening, depression)



	(remote measurement, depression)



	(remote assessment, depression)









2.2 Inclusion criteria

After conducting an initial search across three databases, we identified 80 papers in PubMed, 2 in APA PsycNET, and 63 in Google Scholar. The titles and abstracts of these 145 articles were screened, and duplicates and studies unrelated to remote screening for mental health and depression were excluded from further review. The exclusion criteria included the following: duplicates (n = 13), studies unrelated to remote assessment (n = 62), studies focusing on the remote assessment of other health conditions (n = 22), studies discussing protocols rather than results (n = 4), pilot studies (n = 2), studies addressing the remote screening of peers instead of individuals with mental health concerns (n = 1), a correction of an included paper (n = 1), a note on the collection of papers about mental health remote screening (n = 1), and developing a new assessment survey (n = 1) (Figure 1).


[image: Flowchart depicting the selection process for a study. Identification phase: 80 records from PubMed, 2 from APA PsycNET, and 63 from Google Scholar. Screening phase removes 107 articles due to reasons like duplication and lack of relevance to remote assessment. Inclusion phase results in 38 articles selected for the study.]
FIGURE 1
Flow diagram of the literature review process.




2.3 Study selection

After screening the abstracts retrieved from PubMed, APA PsycNET, and Google Scholar, we selected 38 studies for inclusion in our analysis. Through a detailed review of these papers, we identified the tools and assessment surveys used in remote screening, the barriers and success factors in implementing remote screening systems, and the pathways for connecting at-risk individuals to providers. A summary of the key steps and findings from this process is provided below.




3 Results

Results from the articles were grouped into 4 categories: (a) devices used, (b) assessment surveys utilized, (c) Strategies to connect patients to services, and (d) Barriers and Facilitators of RMT.


3.1 Devices used

Multiple devices have been used to collect data, including smartphones (12–23), wearables (15, 17, 18, 21–24), computers/displays (10, 13, 19), videoconferencing (21, 25–27), and microphone of computers, phones, or tablet to record patients' speech (15, 18, 20, 24, 28, 29). As shown in Figure 2, the most common device used was smartphones.


[image: Bar chart displaying counts for various technologies: Smartphones lead with twelve, followed by Wearables, Fitbit, Sensors with seven, Speech data, Microphones at six, Videoconferencing at four, and Computers, Displays at two.]
FIGURE 2
Devices used to collect data in studies of RMTs.


Studies' objectives determine what device to use (1). Wearable devices offer continuous and often more accurate data; however, they rely on users remembering to charge and wear them, which can lead to decreased usage over time compared to active monitoring. In contrast, active monitoring—based on direct user input—may improve adherence, but the frequency, timing, and content of prompts must be carefully tailored to sustain engagement.



3.2 Assessment surveys used

The Patient Health Questionnaire-9 (PHQ-9) is one of the most frequently self-administered-questionnaires used to screen for and assess the severity of depression. Our search identified nine studies that used PHQ-9 (14, 15, 19, 21, 28, 30–33) and five studies that utilized PHQ-8 (17, 18, 22, 24, 29). Other questionnaires that were used included the Hamilton Depression Rating Scale (HAMD) (21, 26), the Beck Depression Inventory-II (BDI) (20, 21), the Neurological Disorders Depression Inventory in Epilepsy (NDDI-E) (34), and the Montgomery-Asberg Depression Rating Scale (MADRS) (27, 35) (Figure 3).


[image: Bar chart showing the count of different depression scales. PHQ-9 leads with nine, followed by PHQ-8 with five. HAMD and BDI each have two, while NDDI-E and MADRS have one each.]
FIGURE 3
Surveys used to collect data.




3.3 Strategies to connect suicidal people to providers

Few studies discussed how suicidal people are connected to the healthcare system. One study describes a national service in Australia, MindSpot, that offers remote mental health screening, assessment, and treatment for adults (32). The questionnaire sent by this program includes questions about suicidal thoughts, with those answering “yes” receiving an immediate on-screen alert that promotes personal safety and provides crisis and emergency service contact details. Additionally, a MindSpot therapist promptly reaches out to conduct a “structured risk assessment” to gather more details on risk factors and, if necessary, refer the individual to emergency services. The questions are sourced from an on-screen form visible only to therapists, ensuring adherence to the risk assessment protocol. As part of the procedure, therapists complete a crisis summary report, which outlines risk and protective factors, documents referrals or other actions taken in response to the assessed risk, and records the outcomes of those actions (32). Another study reported the discussion of a panel on suicide prevention and management (36). The panel was part of a one-day workshop to enhance mental health services for veterans. The panel emphasized the importance of combining call services with onsite follow-ups for building trust and rapport. While call services provide initial contact and support, onsite follow-ups reinforce credibility and strengthen relationships, both on a personal level and within the broader community (36). Another study noted that patients with suicidal intent were referred to appropriate care but did not provide detailed information about the referral process or follow-up outcomes (30).



3.4 Barriers of remote mental health screening and proposed solutions

The adoption of RMTs in healthcare has faced several barriers, including technological challenges, user-related factors, legal and ethical concerns, research-related limitations, and difficulties in integrating these technologies into clinical practices. The identified barriers and their subcategories, along with the proposed solutions, are presented in Table 2. More details follow.



TABLE 2 Barriers of implementing remote measurement tools and proposed solutions.



	Barriers
	Potential solutions





	Technological challenges



	Inaccessibility
	

	-Ensuring diverse ways to access mental healthcare

	-Training in digital tools for elderly






	Usability issues
	

	-Simplifying the technology and software

	-co-design applications with users






	Technical malfunction
	

	-Validation and maintenance of software






	Intrusiveness
	

	-Transparency i.e., Knowing who gets the data and how it will be used

	-Sharing only with clinicians






	User related challenges



	Stigma
	

	-Inviting all and allowing opting out






	Symptom severity
	

	-Easy-to-use design






	Patient anxiety related to health monitoring
	

	-Careful design of dashboard that reports progress data to patients






	Repeating measures
	

	-Automatic data collection






	Attitudes toward technology
	

	-Monitoring patients@ perceptions

	-Clinicians@ buy-in






	Legal and ethical concerns



	Licensing requirements
	

	-Ensuring compliance with hospital policy, state licensure for telehealth, and privacy laws

	-Ensuring a wide array of providers who are licensed in the state where service is provided.






	Liability
	

	-Back-up telephone connections, access to other providers as a safety net.






	Fears about privacy and security
	

	-Clear information and opt-out option






	Limitation of RMT studies



	Small sample size
	

	-Enhance recruitment and retention






	Not separating the impact of RMTs
	

	-Isolating the impact of RMTs by designing studies that focus on specific aspects of RMT






	Integrating RMTs into clinical workflows



	Time consuming
	

	-Visualization, training






	Varied infrastructures and resources
	

	-A unified system










Technological challenges include inaccessibility, usability issues, technical malfunction, and intrusiveness (1, 6, 23, 37, 38). Studies reported concerns about the price of the technology and access to reliable wi-fi which affect accessibility of the RMTs (6, 38). If accessibility is not addressed, the use of RMT may widen the mental health disparity (1). Ensuring RMTs are not the only entrance level to mental healthcare, and training in digital tools for elderly are essential to minimize inaccessibility (39). Complex technology, regular software updates, “relearning a new operating system,” and technological literacy affect usability (6, 23). Solutions range from simplifying technology and software to codesigning software with users (6, 37). Users reported technical malfunctions such as apps crashing, apps logging out, and difficulties with rescanning QR codes (23). Validation and iterative testing of digital tools ensure they function across different types of devices and settings. Some users were concerned about data sharing and perceived the technology to be intrusive (38). Knowing with whom the data is shared and sharing data only with clinicians might address this issue (38). Wearables were perceived as less intrusive in some studies (23) while others reported invasion of privacy when passive data is reported (15).

User-related barriers include stigma (6, 36, 40), symptom severity (38), “patient anxiety related to health monitoring” (21, 41), not willing to complete repeated measurement surveys (6, 23), and attitudes toward technology (6, 38). To reduce stigma in one study, the invitation to participate in a self-report screening was sent to all personnel in a fire department, and they were allowed to participate or opt out (40). To enhance the adherence of patients with depressive symptoms who may not be able to engage with RMTs, studies suggested easy-to-use-design (38, 39). In addition, training in digital tools for those with low digital literacy has been recommended (39). Careful design of dashboards that report back the collected information to patients is suggested for reducing anxiety generated due to health monitoring (41). Additionally, visualizing patients' health and progress over time facilitates reflection and provides an objective basis for validating improvements in mental health (21). Patients disliked repeating surveys, and they prefer automatic data collections (6). Attitudes toward technology affect the RMT use for all users including providers (38). Some users were concerned about the quality of remote monitoring. As a result, frequent surveys of patients' perception about acceptability of the technology and outcomes are necessary (39). Buy-in by clinicians promotes patients' use of RMTs (6).

Remote assessment of mental health involves legal issues including licensing requirements (i.e., clinicians need to be licensed in the state of the patient), liability (e.g., liability for remote suicide evaluations when technical issues interrupt patient interview) (25), and data security and privacy (6, 39). Proposed solutions for liability related to the interruption include having back-up telephone connections, access to other providers, or other resources (25). Fear about privacy and security are the major barriers of implementing (6, 38, 39). Proposed solutions include ensuring that apps provide clear information on data handling and allowing patients to opt out of data sharing (6, 39).

Small sample size in RMT studies (median sample size = 58) reduce their statistical power and subsequently clinical implementations (38). Lessons learned from large studies, such as the Remote Assessment of Disease and Relapse-Major Depressive Disorder (RADAR-MDD) study, can guide others to enhance recruitments (37) and retention of participants (17). These lessons include co-design with users, ensuring a competent recruitment team with patience and awareness of potential technological barriers, and minimizing participant burden by creating a standardized pathway that guides participants from initial contact to enrolment. In addition, few studies have isolated the impact of RMTs from other factors examined in research projects. Isolating the impact of RMTs is essential for drawing reliable conclusions.

Integrating RMTs into clinical workflows is challenging due to the time-intensive nature of data review and the limited training available for healthcare providers. The sheer volume of data generated by RMTs often exceeds the capacity of clinicians to interpret effectively (6, 41). Automated data visualization tools have emerged as a solution, enabling healthcare providers to quickly interpret trends and anomalies in patient data, reducing mental load and improving efficiency in decision-making (6, 25, 40). Continuous feedback from clinicians has further refined these tools, making sure they align with clinical workflows and complement existing care practices (1, 2, 35). Addressing these challenges involves conducting usability and feasibility studies to identify potential integration issues and adapt tools accordingly. Another barrier for integrating RMT in the clinical setting is the variation in infrastructures and resources across sites (42). A potential solution is a unified clinical informatics system, which has been successfully implemented to streamline screening, assessment, and data integration across pediatric and mental health settings. By incorporating EHR data and patient-reported outcomes, this system has enhanced care coordination for adolescent depression and underscored the need for expanded capabilities, such as patient-facing tools for automated and customized assessments (42).




4 Discussion

We conducted a focused literature review about RMTs to identify the most prevalent devices and questionnaires used for measuring mental health factors. Consistent with past studies (1), we found that smartphones were the most popular device for collecting data. Devices were used based on the objective of the studies. Wearable devices provide continuous and more accurate information; however, users need to remember to charge and wear them which may lead to lower use over time relative to active monitoring (1). Active monitoring through direct input from users may increase adherence, but the frequency, timing, and content of prompts should be selected carefully to enhance engagement (1).

The most used questionnaire was the PHQ-9. Many depression questionnaires are available for both the general population and specific subgroups. The choice of questionnaires is guided by the study population. For example, in maternal mental health, the Edinburgh Postnatal Depression Scale (EPDS) and PHQ-9 are frequently used. Additionally, some questionnaires include items on suicidality, which make remote screening challenging—especially if a patient is in acute crisis and requires immediate intervention. On the other hand, not screening for suicidal ideation risks missing critical information and valuable opportunities to intervene. We have successfully used remote screeners that include questions on suicidal ideation and have implemented systems and safety protocols to manage such situations. These include obtaining emergency contact information and the patient's location prior to screening.

We also synthesized barriers to implementing the technologies and the proposed solutions. Our study identified multiple barriers for implementing RMTs including technological challenges, user-related factors, legal and ethical concerns, research-related limitations, and difficulties in integrating these technologies into clinical practices (Table 2). Not all barriers have clear or practical solutions. For example, the repetitive nature of standard mental health questionnaires is a major challenge in maintaining patient engagement. While passive data collection could address this issue (6), it may not be feasible due to patient reluctance, high costs, and the lack of necessity for continuous data collection. Additionally, the data collected from surveys often provide different or additional insight than what is collected from passive devices.

Some hospitals are testing ways to make the user experience more seamless (43–45). For example, partnerships with human factors engineers have been established to study workflow and user interaction with screening tools. This process is iterative and involves qualitative interviews with both staff and patients. The goal is to improve engagement with the tools and reduce the time required to complete questionnaires based on user feedback. In some cases, local hospital teams have been actively involved in developing the software. By leveraging resources already available within the hospital, these efforts aim to ensure the sustainability of software maintenance. This approach also keeps the data within the hospital's systems, making it accessible to patients and protected under HIPAA regulations, rather than becoming the property of external vendors. While this model requires upfront investment from the hospital, it avoids the ongoing maintenance fees associated with commercial products—particularly beneficial in settings with lower patient volumes. Additional efforts include the development of clinician dashboards to monitor patient progress, as well as mobile apps that allow patients to track their own progress. However, adding an app may introduce another step in the process and may not always be perceived as useful by patients. Still, it could provide a secure channel for communication between clinicians and patients. Surveys can also be integrated into the app to assess patient perceptions and gather feedback on the clinical services received.

Most studies identifying barriers relied on interviews with users, including patients and practitioners, and some proposed potential solutions (1, 6, 23, 39). However, no empirical studies have examined the impact of success factors on the effective implementation of RMTs. While the implementation of RMTs in healthcare presents several challenges, the adoption of codesign with users, easy-to-use design, training, the monitoring of patients' perception, clinicians' buy-in, the enhancement of security and privacy measures, multi-method data collection, and automated data analysis can be effective in addressing these barriers, making RMTs a more viable option for remote healthcare, ultimately improving patient engagement and health outcomes. Specifically, security is one of the major challenges in digital mental health, and recent studies are proposing novel frameworks to address it (46).

Although RMTs can enhance access, save costs, collect continuous and detailed data that can be used for self-monitoring and feedback to the healthcare providers (1), and assists in personalized interventions (8, 47–49), it does not replace face-to-face care (41). This review and our experience have shown that patients engage better with RMT if they have been introduced to it by a trusted provider (39). It is also possible that retention and continued engagement would increase if there is a mix of RMT and in person contact including messaging and phone calls. Personal contact prior to use of RMT could influence attitude and increase perceived control thus improving adherence based on the theory of planned behavior (50).



5 Limitations

This study has multiple limitations. First, this focused review is designed to answer specific questions we encountered when developing a remote screening system in our hospital which focuses only on screening. For example, our keywords do not include telemedicine, which encompasses a wide range of services such as treatment and care management. Studies that used alternative terms such as e-screening may have been missed due to our limited keywords. Second, unlike systematic literature review, this study does not assess potential biases or the quality of the papers included. The selection of studies was guided by their scope rather than their methodological quality. Future work could benefit from evaluating both scope and quality. Third, we used only three databases to identify relevant papers, and including additional databases could reduce the likelihood of missing relevant papers. Multiple recent systematic literature reviews exist that have addressed these limitations (1, 2, 11, 41).



6 Conclusion

Remote Measurement Technologies (RMTs) offer promising avenues for enhancing mental health assessment and care, but their implementation remains complex and context-dependent. Our review identified commonly used devices and questionnaires, as well as multifaceted barriers including technological, user-related, legal, ethical, and integration challenges. While some healthcare settings are actively testing innovative, user-centered solutions—such as incorporating human factors design, building internal systems, and developing mobile apps—widespread adoption still faces hurdles. Our findings underscore the importance of aligning RMT design with patient needs, clinical workflows, and privacy standards. Crucially, successful implementation may depend on hybrid approaches that combine RMTs with trusted human interaction. Future empirical research is needed to evaluate which strategies most effectively support engagement and long-term use, helping realize the full potential of RMTs in mental healthcare.
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