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Abstract: This systematic review focuses on measure-related effects of PROMs on patient acceptance, adherence, and response rates
in routine clinical care. The review received no external funding and was registered on medRxiv [medRxiv 2024.06.13.24308883]
prior to its execution. It was conducted in accordance with PRISMA guidelines. Studies in English or German from the past ten years
including patients >18 years in routine care with multiple measurement time points were included. Reports on clinical trials in terms of
drug or intervention research as well as study protocols were excluded. A literature search across MEDLINE, Embase [Ovid],
CINAHL, PsychArticles, PsycInfo [Ebsco], Scopus and Web of Science identified n = 420 potentially relevant publications. The data
were retrieved from the data banks on 31st of January 2024. In the full-text screening, no study met the predefined inclusion criteria,
therefore no risk of bias assessment or result synthesis was performed. This unexpected finding underscores a significant research gap.
It indicates that the effects of instrument-inherent properties (like structure or wording) on patient adherence to PRO assessments have
not been evaluated in routine care settings. The design of PROMs can have a potential influence on patient participation and the
resulting data quality, which is especially relevant in light of the rising use of PRO assessments in routine care and the growing interest
in real-world evidence data. Due to its search window of 10 years, its restriction to articles published in English or German, and its
focus on routine care settings, the review may have excluded qualitative research and early works on adherence in routine care. Overall
our review highlights the need for future research focusing on intrinsic PROM characteristics and how they relate to patients’
acceptance and adherence in order to explore the full potential of real-world data.
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Introduction

Patient-reported outcomes (PROs) are a critical component of clinical research and healthcare, representing the direct
input of patients on their health status, symptoms, or the impact of disease and treatment on their daily lives.
Traditionally, PROs have been collected within the context of randomized controlled trials (RCTs), where they are
often used to assess the effectiveness of medical interventions from the patient’s perspective.' While RCTs provide
a controlled environment, PROs are increasingly recognized as valuable in routine clinical care,” supporting more
personalized care, enhancing communication between patients and the care team, and provide real-time insights into
treatment effectiveness and quality of life.> One notable initiative in this area is H20 (Health Outcomes Observatory),
which aims to systematically collect PROs across diverse patient populations and clinical contexts, aiming to demon-
strate the potential of PROs to improve patient-centered care.”
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Despite their importance, collecting PROs effectively in clinical care’ faces significant challenges, including a lack of
infrastructure for electronic data collection, such as technical equipment and data integration with the electronic health
systems (EHS), as well as limited commitment from healthcare providers due to unawareness of the relevance of PRO
data or difficulties integrating this additional task into the clinical workflows.®’

In addition to the implementation challenges, reasons for an unsuccessful systematic assessment of PROs may also lie
within the patient-reported outcome measure (PROM) itself. Especially in routine care settings, where a sustained
adherence to PRO assessment is very much based on continuous patient compliance, PROMSs need to be attractive enough
for patients to complete them. A good PROM-to-patient-fit needs to consider health literacy, relevance of the item content to
the patient and their care, as well as timing and frequency of the assessment. In some cases, patients may not fully
understand the importance of completing PROs or may find the process burdensome, leading to lower engagement.* '

While implementation barriers are well documented, a research gap exists regarding the influence of PROM-specific
factors on adherence. High response rates are essential to ensure that the collected PRO data is representative and
reliable.'? Incomplete or biased data can undermine the conclusions drawn from PROs, leading to inaccurate assessments
of treatment efficacy or patient well-being.

Therefore, we aim to identify PROM-specific factors in this systematic literature review that lead to an increase or
decrease in patients’ adherence to PRO assessments in routine care. This review will exclusively focus on the structure
and content of PROMs as influential factors for acceptance, adherence, and response rates.

Materials and Methods

Before the review was conducted, it was registered on medRxiv [medRxiv 2024.06.13.24308883]."% The systematic literature
review was guided by the PRISMA'* framework. According to the primary research question, a search strategy was formed to
identify instrument characteristics (e.g. structure or content of the PROMs) that either increase or decrease patient response
rates. Reports meeting the inclusion criteria (patients aged 18 or older in a routine care setting with multiple medical contacts,
see Table 1) were considered for the abstract screening. Reports on clinical trials or study protocols were excluded (Table 1).
The effects of factors related to the implementation of PRO assessments have been described previously and were not part of
this systematic review. The search terms (Table 2) were left deliberately broad to ensure maximum sensitivity and retrieval of
potentially relevant studies. The data were retrieved from the databases on January 31 2024.

The following databases were searched: MEDLINE, Embase [Ovid], CINAHL, PsychArticles, PsycIinfo [EBSCO],
Scopus and Web of Science. In addition, grey literature was included to minimize the risk of bias. Owing to the authors’
language skills, the review covers studies published in English and German. Reports on various study designs — including
systematic reviews, observational studies, and qualitative studies — across all settings that were published in the last 10 years
up to January 2024 were included for title and abstract screening. The 10-year time frame was chosen to ensure that the
included studies reflect current clinical practices, technologies, and methodological standards in electronic PRO
collection. The collaboration tool Rayyan'® was used to organize the screening of titles and abstracts and for the full-text
reviews.

Following the systematic search of databases, a grey literature search was conducted for additional reports that were
not detected through the systematic database search aiming to minimize the risk of bias. Additionally, the reference lists
of the identified papers and existing reviews were examined to identify further relevant articles.

Table | Inclusion Criteria

Inclusion Criteria Exclusion Criteria
Age 2 18 years Clinical trials (in terms of drug or intervention research)
Patient Study protocols

Multiple medical contacts in routine care setting for the same disease/illness
(incl. post-operative care and chronic diseases)

Routine care setting

Participants must be recruited via medical personnel
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Table 2 Search Strategy

Concept | AND Concept 2 AND Concept 3 AND Concept 4
Adherence Response Rate PROM Digital Devices
OR acceptance OR dropout OR quality of life OR Digital Technology
OR acceptability OR reply rate OR QoL OR Device
OR compliance OR time points OR health related quality of life OR Digital Interventions
OR appropriateness OR follow-up OR HRQolL OR smartphone
OR concordance OR attrition OR patient-reported outcome* OR tablet
OR health status OR computer
OR health outcomes OR pc
OR PROM OR laptop
OR PRO OR app
OR patient-centered outcome OR mhealth
OR e-health
OR epro
OR eprom
OR electronic device

Al titles were initially screened and by one author (AR) and duplicates were removed automatically by the Rayyan'”
tool. In case of uncertainty during the title screening, a discussion took place between all authors involved. The abstracts
of the remaining titles were reviewed by AR and either of the other two authors (RMK, or LO). The authors used the
Rayyan'® tool to identify conflicts in study evaluations. To minimize the risk of bias, all authors met when discrepancies
occurred to resolve them transparently through discussion.

“Patient-reported outcome measures” were interpreted narrowly to only include studies that focus on patients or
people recruited in a medical context. As no studies met the predefined inclusion criteria, no data were extracted,
transformed, or synthesized and the procedures for data preparation, synthesis, risk of bias assessment, and certainty
evaluation could not be applied.

Results
An initial literature search in the databases identified n = 420 papers.

Additionally, n = 10 articles were handpicked by the authors and included in the first step of the systematic review. Prior to
screening, n = 19 duplicate records were removed using the collaboration tool Rayyan.'® Following title screening conducted by
one author (AR), n=119 articles remained for abstract screening by AR and either of the other two (LO, RMK) authors. As shown
in Figure 1, study protocols and background literature were excluded for “wrong publication type”. Articles describing studies in
anon-routine care setting, or investigating non-patients in a non-medical care setting were excluded for the “wrong study design”
or “wrong population”, respectively. Any studies not focusing on PROM characteristics and their effect on adherence were
classified as “wrong outcome”. After screening the abstracts, n = 89 articles were removed. Therefore, n = 30 articles were
assessed in the full-text screening. Table S1 of the Supplemental Material shows the articles selected for the full-text screening.

Figure 2 illustrates the distribution of main topics across the articles that were reviewed during the full-text screening. The
articles predominantly addressed technology acceptance (n = 17) and implementation (n = 9). Three of the screened articles
focused on the development of PROMs or electronic patient-reported outcome measures (¢ePROMs). One was a guideline on
PRO assessment, covering instrument selection, score interpretation, and response recommendations. One article'® was
excluded due to its study design, despite containing information about adherence related to PROM content, as its primary
focus was the development process of a PROM. As a result of the full-text screening, n = 0 articles met the inclusion criteria.
As no studies were included, no formal risk of bias assessment was performed. Consequently, there are no summary statistics,
tables or plots showing the results. Since no synthesis was conducted, this review does not present summary estimates,
measures of heterogeneity, sensitivity or bias analyses, nor an assessment of the overall certainty of the evidence.
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Identification of studies via databases and registers |

Records identified from
Databases (n = 420)
Handpicks (n = 10)

|

Records screened by title

(n=411)

Records screened by abstract

(n=119)

Reports assessed for eligibility
(n=230)

Studies induded in review
(n=0)

Records removed before
screening.
Duplicate records removed
(n=19)

Records excluded
wrong outcome (n = 151)
wrong study design (n=67)
study protocol (n = 40)
wrong population (n = 18)
background artide (n= 16)

Records excluded:
(n=289)

Reports exduded:
Wrong Outcome (n = 25)
AND /OR
Wrong Publication Type (n=
4

Wrong study design(n=1)

Figure | PRISMA 2020'' flow diagram depicts the flow of information through the different phases of the systematic review.
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Figure 2 Primary focus areas of the screened articles.
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Discussion

In this systematic literature review, we aimed to investigate whether specific structural or content-related characteristics
of PROMs influence patient adherence and response rates in routine clinical care. Previous systematic reviews have
covered general barriers to implementing PRO assessments in clinical studies and routine care. In contrast, the current
review focused specifically on PROM-intrinsic factors that influence response rates in routine care.

Following PRISMA guidelines, we conducted a comprehensive search across seven databases for studies published
within the last 10 years up to January 2024. Despite this broad and systematic approach, no studies met the inclusion
criteria. This unexpected result highlights a significant gap in the literature and suggests that potential biases inherent in
PROM design may be underexplored factors influencing patient participation and data quality.

One possible explanation for the absence of evidence is publication bias. Studies on the structure and content of
PROMs in routine care may have been conducted but not published due to non-significant results. This highlights the
value of this null-results review, as the publication of null findings can expose important research gaps. Another possible
explanation in this area is that research on PROMs has historically focused more on implementation logistics—such as
reminder systems, communication strategies, and technological platforms—rather than critically examining the instru-
ments themselves, apart from their validity evidence. This is surprising given the well-documented presence of gender,
racial, and other sociodemographic biases in healthcare tools, including PROMs.'”'® While there is growing awareness
that such measures may not be equally accessible or relevant to all patients, more attention needs to be paid to how
contextual assumptions of PROMs may actively shape or limit who responds to them and how.'” Unlike other areas
where behavioral science is routinely applied—such as optimizing reminder frequency or tailoring digital nudges—the
structure and content of PROMs have only as of late been treated as variables with measurable impact on response,'®
adherence over time, and equity. This oversight suggests a methodological blind spot in PROM research, where the
measure is too often treated as a neutral tool rather than a potentially active agent in shaping patient engagement.

This review has several limitations. First, we restricted our search to studies published in the last 10 years to reflect
the rapid evolution of electronic PROMs and their integration into clinical workflows. However, this may have led to
a selection bias and excluded relevant foundational work. Second, our inclusion criteria specifically targeted studies that
investigated the impact of PROM-specific structural or content-related factors on adherence in clinical care settings,
potentially omitting valuable insights from research that addressed similar concepts through other terminology (e.g.,
patient preference) and methods, including qualitative interviews and observational designs. Additionally, while many
studies document decreased adherence among specific populations—such as lower response rates among Black males
completing prostate cancer PROMs?' —they rarely investigate which specific aspects of the measures themselves
contribute to these disparities. Future research should therefore systematically investigate which structural and content-
related features of PROMs contribute to differential engagement to address this research gap. For example, mixed-
methods designs that examine the underlying “mechanisms of action” of PROMs in routine care settings, could shed light
on the intrinsic PROM features related to assessment adherence. Understanding different patient perceptions, motives,
interpretations, and interactions with PROMs across cultures, languages, clinical contexts, and life situations is essential
for developing targeted assessments that genuinely meet patients where they are.?

Poor adherence to PRO assessments may be explained by psychological factors deriving from the patients them-
selves. Applying frameworks such as the Health Belief Model'® and Self-Determination Theory,"" it could very well be
possible that patients who perceive limited personal benefit, low relevance, or reduced autonomy in completing
questionnaires are less likely to engage consistently. Understanding motivational barriers could further support the
implementation of patient-centered approaches to PROM development and implementation.

Bridging this research gap could not only inform the design of more suitable PROMs but also empower patients** and
guide clinicians, developers, and policymakers in recognizing that patients’ preferences extend beyond the simple
acceptance of a measure to deeper issues of relevance, resonance, and trust. If we are to achieve meaningful, large-
scale implementation of PROs, we must move beyond surface-level optimization and understand the functional dynamics
that influence how PROMSs perform in everyday clinical practice, where patient motivations, constraints, and lived

experiences shape treatment outcomes in ways that randomized controlled trials often overlook.
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Conclusion

In this study, we uncovered the absence of evidence on the impact of structural or content-related characteristics of PROMs on
patient adherence and response rates in routine clinical care. This highlights a critical gap in the current literature. It also raises the
possibility that inherent design elements of PROMs may contribute to nonresponse bias, specifically their structure and content -
an area that has received limited attention but warrants further investigation. Our findings underscore the need for targeted
research to evaluate how PROM-specific characteristics impact their utility and integration into clinical workflows, ensuring that
value-based healthcare and patient-centered care are embedded not only in research but also in routine clinical practice.
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