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Abstract

Background—~Patient comprehension is fundamental to valid informed consent. Current
practices often result in inadequate patient comprehension.

Purpose—An updated review to evaluate the characteristics and outcomes of interventions to
improve patient comprehension in clinical informed consent.

Data sources—Systematic searches of MEDLINE and EMBASE (2008-2018).

Study Selection—We included randomized and non-randomized controlled trials evaluating
interventions to improve patient comprehension in clinical informed consent.

Data Extraction—Reviewers independently abstracted data using a standardized form,
comparing all results and resolving disagreements by consensus.

Data Synthesis—Fifty-two studies of 60 interventions met inclusion criteria. Compared to
standard informed consent, a statistically significant improvement in patient comprehension was
seen with 43% (6/14) of written interventions, 56% (15/27) of audiovisual interventions, 67%
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(2/3) of multicomponent interventions, 85% (11/13) of interactive digital interventions, and 100%
(3/3) of verbal discussion with test/feedback or teach-back interventions. Eighty-five percent of
studies (44/52) evaluated patients’ understanding of risks, 69% (41/52) general knowledge about
the procedure, 35% (18/52) understanding of benefits, and 31% (16/52) understanding of
alternatives. Participants’ education level was reported heterogeneously, and only 8% (4/52) of
studies examined effects according to health literacy. The majority of studies (79%, 41/52) did not
specify participants’ race/ethnicity.

Limitations—Variation in interventions and outcome measures precluded conduct of a meta-
analysis or calculation of mean effect size. Control group processes were variable and
inconsistently characterized. Nearly half of studies (44%, 23/52) had high risk of bias for the
patient comprehension outcome.

Conclusions—Interventions to improve patient comprehension in informed consent are
heterogeneous. Interactive interventions, particularly with test/feedback or teach-back
components, appear superior. Future research should emphasize all key elements of informed
consent and explore effects among vulnerable populations.

INTRODUCTION

Clinical informed consent is ethically and legally required prior to invasive medical and
surgical procedures. Informed consent occurs when patient-clinician communication results
in a patient’s authorization to undergo a specific medical intervention. This authorization is
only valid if the patient has the capacity to consent, has discussed and understood all
relevant information, consents voluntarily, and communicates their decision.? Relevant
information encompasses four key elements of informed consent: risks, benefits,
alternatives, and general knowledge about the procedure.3 4

Standard informed consent generally consists of a patient-clinician discussion followed by
the signing of an informed consent document, though specific methods vary. Such practices
commonly result in inadequate patient comprehension.3: 58 Lack of adequate understanding
is particularly common for vulnerable populations such as those who face language barriers
or those with limited education or health literacy.8-13 Current practices also generally fail to
define adequate patient comprehension and to ensure its assessment as part of the informed
consent process.

Internationally, standards of informed consent practice continue to evolve. Explicit
protection from non-consensual medical treatments and procedures have long been upheld
by international law, though actual practices of informed consent vary by country and may
be influenced by cultural context.24-20 Overall, there has been a trend toward more patient-
centered informed consent standards in recent years.21-23 There are not, however,
international ethical guidelines for clinical informed consent similar to those that have been
developed to regulate human subject research.24:2

We previously conducted a systematic review evaluating studies published between 1949
and 2008 of interventions to improve patient comprehension in informed consent for
medical and surgical procedures.2® Most included studies (26/44) were fair or poor quality.
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We found that most interventions resulted in improved patient comprehension compared to
standard informed consent, without demonstrable superiority of any particular intervention
type. We also found that studies overwhelmingly focused on patient understanding of risks
over other key elements of informed consent, suggesting the prioritization of malpractice
risk reduction over enhancement of patient autonomy.

This systematic review is an update of our prior report. Since 2008, many relevant studies
have been published, including trials evaluating novel interactive digital interventions to
improve patient comprehension in informed consent. Additionally, standards for evaluating
bias in systematic reviews have evolved to better safeguard against the perpetuation of
misleading or biased data within primary studies.2’-2° In this review, we sought to evaluate
the characteristics (i.e. procedure type, intervention characteristics, comprehension
measures, study country, and study population), risk of bias, and outcomes of the recent
evidence base for improving patient comprehension in clinical informed consent. As a
secondary aim, we assessed the degree to which relevant studies addressed vulnerable
populations.

METHODS

We conducted a systematic review of interventions to improve patient comprehension in
clinical informed consent. We registered our protocol (PROSPERO ID: CRD42019118264)
prior to screening search results and adhered to the study plan therein. This study was
exempt from IRB approval.

Study Eligibility

Inclusion criteria included English-language randomized controlled trials (RCTs) and non-
randomized controlled trials (NRCTSs) that compared the level of comprehension among
patients who underwent standard informed consent with those who underwent an enhanced
informed consent process for a necessary or recommended clinical procedure or surgery. We
considered standard informed consent to include institution-specific standard consent
processes and standardized versions of these processes as designed for individual studies
(e.g., the use of a checklist to ensure discussion of key points). We selected only studies that
utilized a quantitative, objective measure of patient comprehension. We excluded studies
described as pilot, feasibility, and exploratory trials, as well as studies evaluating informed
consent for research, screening tests, biobanking, genetic testing, advance directives,
psychotherapy, and prescription drugs. We also excluded trials in which informed consent
was obtained from surrogates, and studies evaluating decision aids designed to help patients
choose between various medical management options (i.e. multiple reasonable procedures or
medical versus surgical management options for a given medical condition). Interventions
that utilized decision aids to enhance patient education in informed consent for a necessary
or medically recommended procedure were included.

Study Ildentification

We conducted a systematic search of MEDLINE (PubMed interface from September 2008 to
November 2018) and EMBASE (Elsevier interface from September 2008 to November
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2018). A senior reference librarian (M.K.F.) designed the search strategy (Appendix 1). We
included search terms aimed to identify interventions designed for vulnerable patient
populations such as “English proficiency,” “limited literacy,” and “health literacy.” We
examined the reference lists of selected studies identified in the search to enhance the
likelihood that all relevant articles were captured.

Study Selection

One reviewer (J.G) screened the initial set of articles by title and abstract. We retrieved all
articles identified as potentially relevant in full text. Two reviewers (J.G. and S.N.)
performed a full-text review of these articles, comparing inclusion and exclusion results.
Discrepancies were resolved by consensus with the senior author (Y.S.).

Data Extraction and Synthesis

Three members of the study team (J.G, S.N, Y.S.) developed a standardized data abstraction
form (Appendix 2). Two reviewers (J.G. and S.N.) then independently abstracted data from
each study, resolving discrepancies with the senior author (Y.S.).

Study design—All studies were described as RCTs. However, we determined that some
employed non-random allocation methods, and reclassified them as NRCTSs.

Types of interventions—We grouped interventions into five categories. (1) Written
interventions included written materials providing information in addition to standard
informed consent as well as simplified versions of standard consent documents. Written
interventions could contain limited graphics as long as visual components were not the
primary information delivery method. (2) Audiovisual interventions included posters, non-
interactive digital images, videos, 3-dimensional models, and audio and video-recordings.
Audiovisual interventions could contain limited text as long as written components were not
the primary information delivery method. (3) /nteractive digital interventions included
computer, electronic tablet, and phone applications with interactive features. (4) Verbal
discussion with test/feedback or teach-back interventions included interventions in which
participants completed an informed consent discussion with a clinician, were tested for
comprehension, and then given repeated or further verbal information based on their
understanding. (5) Multicomponent interventions included interventions with components
spanning two or more of the previous categories for a single study group.

Across all categories, we also grouped interventions according to whether they were
Interactive or noninteractive. Interactive interventions included those specifically designed to
promote active patient involvement and bi-directional communication, such as patients’
physical interaction with 3-dimensional anatomical model during the consent discussion and
digital interventions that allowed patients to navigate through educational modules. We
further classified interactive interventions by whether they included test/feedback or teach-
back components (i.e. explicit communication prompts to assess comprehension of elements
of informed consent domains). Noninteractive interventions could include discussion with
the consenting clinician but no other interactive features requiring active patient
participation.
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Study populations—\We abstracted the inclusion and exclusion criteria of primary studies
as well as study participants’ age, race/ethnicity, proficiency in the study language,
educational attainment, and health literacy and numeracy. We additionally abstracted data on
the reading level of intervention materials and all sub-analyses conducted on the basis of
sociodemographic factors

Outcome measures—Our primary outcome was the difference in patient comprehension
scores between study groups. We recorded elements of patient comprehension assessed
(risks, benefits, alternatives, and general knowledge about the procedure) and timing of the
patient comprehension measure (categorized as /mmediate (within 1 hour of consent
consultation), early (<24 hours but >1 hour after consent consultation) or de/ayed (>24 hours
after consent consultation) to broadly reflect working memory, short-term memory, and
long-term memory).30 We also recorded study setting, amount of provider time required to
obtain informed consent, patient satisfaction with the informed consent process, and patient
anxiety. We only considered an intervention to have resulted in improved patient
comprehension if the results were statistically significant.

Risk of bias—We assessed bias using the Cochrane risk-of-bias 2 (RoB 2.0) tool31-33 for
the patient comprehension outcome in each trial, including those we reclassified as NRCTs
due to use of non-random allocation methods. This tool can be utilized to assign ‘low risk,’
‘some concerns,” or ‘high risk’ of bias per study outcome. Overall risk-of-bias judgments are
based on assessments in 5 domains. Two reviewers (J.G and S.N.) independently assessed all
studies in this manner and resolved any discrepancies.

Literature Search

The literature search yielded 2157 citations; 1850 remained after removing duplicates. Initial
screening yielded 75 full-text articles, of which 52 studies evaluating 60 interventions were
ultimately included (Figure 1).

Study and Participant Characteristics

Studies were conducted in 18 countries (Tables 1-6). Most were RCTs; three were NRCTSs.
34-36 The majority (41/52) addressed informed consent for surgical procedures, 9 for
medical procedures, and 2 for a mixture of medical and surgical procedures. Seven studies
specified that interventions took place in the outpatient setting,3743 six in the inpatient
setting,4-49 and one in the emergency department.59 The remaining 38 studies did not
specify setting.

All studies included control groups that received standard informed consent, though few
provided full details of the standard informed consent process (Tables 1-6). When described,
standard informed consent generally consisted of a patient-clinician discussion followed by
the signing of an institution-specific informed consent form, and sometimes included the
provision of standardized written educational materials.

Med Decis Making. Author manuscript; available in PMC 2021 February 01.
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Type and quantity of participant sociodemographic information varied widely. Mean patient
age ranged from 22.4 to 74 years old (Tables 1-6). The majority of studies did not specify
participants’ health literacy level (88%, 46/52) or race/ethnicity (79%, 41/52) and four
studies explicitly excluded participants with low literacy levels.38:51-53 Twenty-four studies
(46%) included proficiency in the study language in their eligibility criteria, and only 3
specified inclusion of participants requiring interpreters.3’- 54 55 Education was reported in a
variety of ways, including percent of participants having completed certain school levels, or
mean education in years (Tables 1-6). Of 29 studies that reported education in a way that
could be categorized as “high school or less,” 22 included =30% of participants with this
level of education.

Variations in Patient Comprehension Measures

Patient comprehension measures ranged from true/false, multiple choice, and open-ended
questionnaires to semi-structured interviews (Tables 1-6). The majority (81%, 42/52) were
neither validated nor adapted from a validated measure.

Key elements of informed consent assessed by patient comprehension measures varied by
study (Tables 1-6). Evaluation of patient understanding of risks was most common (85% of
studies, 44/52) followed by general knowledge about the procedure (69%, 41/52), benefits
(35%, 18/52) and alternatives (31%, 16/52). Eleven studies (21%) assessed all four key
elements of informed consent.36: 51. 56-64 Five studies (10%) did not specify which elements
of patient comprehension were assessed.3%: 42. 45,52, 65

Twenty-two studies (41%) evaluated immediate patient comprehension, 5 (10%) evaluated
early patient comprehension, 23 (44%) evaluated delayed patient comprehension, and 11
(21%) did not specify timing (Tables 1-6).

Effect of Interventions on Patient Comprehension

Written interventions—Thirteen studies evaluated 14 written interventions (Tables 1 and
6).38. 44,45, 49, 54, 60, 66-72 \\/ritten interventions ranged from simplified, single-page
handouts to multiple-page pamphlets. Six written interventions (43%) resulted in improved
patient comprehension compared to standard informed consent (Figure 2)4°: 49, 60, 66, 69, 71
and 8 did not38. 44 54, 60, 67,68, 70, 72 Fifty percent (2/4) of written intervention trials with
some bias risk resulted in improved patient comprehension86: 71 compared with 40% (4/10)
of those with high bias risk.4> 49 69 Ten interventions provided written information in
addition to standard informed consent?>: 49: 54, 60, 66, 69-72 of \hich six (60%) improved
patient comprehension; four provided written information in place of standard informed
consent,38: 44. 67,68 none of which resulted in improved patient comprehension. Four written
interventions indicated reading level, which ranged from 29 to 8t grade. 38. 60. 72 Only the
intervention written at a 2" grade reading level resulted in improved patient comprehension
compared to the control group.5% No written interventions contained interactive, test/
feedback, or teach-back components.

Audiovisual interventions—Twenty-five studies evaluated 27 audiovisual interventions
(Tables 2 and 6).34 36, 37, 39, 40, 42, 43, 46, 48, 50, 60, 63, 64, 65, 68, 73-82 Ay diovisual interventions
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included videos of varying length, visual aids (non-interactive Powerpoint or multimedia
presentations, posters, diagrams, or anatomical models), and audio and video-recordings.
Fifteen audiovisual interventions (56%) resulted in improved patient comprehension
compared to standard informed consent (Figure 2)34 39,40, 42, 48,50, 60, 65,75, 78-81 g the
remaining did not. Fifty-three percent (9/17) of audiovisual intervention trials with some
bias risk resulted in improved patient comprehension3?: 39. 42, 48,50, 79,75, 80 compared with
60% (6/10) of those with high bias risk.34 40. 60,65, 78, 81 Seventeen studies utilized
audiovisual interventions in addition to standard informed consent,

34,36, 37, 39, 40, 48, 50, 60, 63, 64, 74, 75, 78-82 of \which 11 (65%) resulted in improved patient
comprehension compared to control. Four studies assessed audiovisual interventions in place
of standard informed consent,46: 65. 68. 76 of which 1 (25%) resulted in improved patient
comprehension compared to control. One audiovisual intervention was interactive:
participants held and touched specified aspects of an anatomical model during the consent
discussion.3? No audiovisual interventions contained test/feedback or teach-back
components.

Interactive digital interventions—Thirteen studies evaluated 13 interactive digital
interventions (Tables 3 and 6), including computer, electronic tablet, and mobile phone
applications that had features requiring active patient participation. The majority of
interactive digital interventions (85%, 11/13) resulted in improved patient comprehension
compared to standard informed consent (Figure 2).38: 41, 51,52, 55, 58, 61, 62, 83-85 gjjy ged
computer-based programs, 4 used tablet applications, 2 used web modules, and one used a
mobile phone application. Eighty-six percent (6/7) of interactive digital intervention trials
with some bias risk resulted in improved patient comprehension®: 52: 55, 61,62, 85 compared
with 83% (5/6) of those with high bias risk.38: 41, 58, 83,84 Njine were provided in addition to
standard informed consent,41: 51-53. 55, 83-85 of \which seven (78%) resulted in improved
patient comprehension; two were provided in place of standard informed consent, both of
which resulted in improved patient comprehension,®1: 62 and one study did not specify.>8 Al
of the interactive digital interventions contained interactive features and 5 included a test/
feedback component.52: 58, 61,62, 84

Verbal discussion with test/feedback or teach-back interventions—Three studies
evaluated 3 verbal discussion with test/feedback or teach-back interventions (Tables 4 and
6).34:57.59. 1n one intervention, patients received routine preoperative education followed by
a knowledge test. They then received a corrected copy of their test followed by a telephone
call with a nurse who reviewed the test and provided additional information tailored to their
level of understanding.>® In the other two interventions, patients underwent standard
informed consent and were then prompted to teach back key information to the consenting
physician.34 57 All of the verbal discussion with test/feedback or teach-back interventions
(3/3, 100%) resulted in improved patient comprehension compared to standard informed
consent. Two of these trials had some bias risk®’:>% and one had high bias risk.34

Multicomponent interventions—Three studies evaluated 3 multicomponent
interventions (Tables 5 and 6).3% 36.47 One utilized a paper-based decision aid written at an
8t grade reading level plus access to a website with supplemental videos,*” one provided a
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written pamphlet and showed patients an anatomical model during the consent discussion
(no patient interaction with the model was described)3°, and one provided an educational
video plus an additional education session with a nurse coordinator/educator (further details
were not provided).3¢ The first two (67%) resulted in improved patient comprehension. Of
these, one had some risk of bias*’ and one had high risk of bias.”® The third did not result in
improved patient comprehension. This intervention had high risk of bias.36 Al
multicomponent interventions were provided in addition to rather than in place of standard
informed consent; none contained interactive, test/feedback, or teach-back components.

Interactive versus Noninteractive Interventions—Across the above categories, a
total of 43 interventions (72%) were noninteractive and 17 (28%) were interactive. Eight of
the interactive interventions included test/feedback or teach-back components including one
audiovisual intervention,39 5 digital interventions 52 58, 61. 62,84 and 3 verbal discussion with
test/feedback or teach-back interventions. 34 57: 59 Fifty-three percent (23/43) of
noninteractive interventions, 78% (7/9) of interactive interventions without test/feedback or
teach-back components, and 100% (8/8) of interactive interventions with test/feedback or
teach-back components resulted in improved patient comprehension compared to standard
informed consent (Figure 3).

Timing of Comprehension Measures—In general, improvements in patient
comprehension were more pronounced on immediate testing, though two studies found

improvements on early testing3®: 78 and fourteen studies found improvements on delayed
testing,40. 41, 47, 49, 52, 59, 66, 69, 79, 8L, 61, 62, 83, 84

Effect of Interventions on Other Outcomes

Twenty-seven studies evaluated patient satisfaction with the informed consent process. Eight
(30%) demonstrated higher satisfaction among the intervention group compared to standard
informed consent#6. 48,50, 51,64, 71,75, 77 and 19 (70%) found no difference in satisfaction
between groups.

Fourteen studies evaluated patient anxiety. Twelve (86%) found no difference in anxiety
between intervention and control groups,34: 38. 40, 48,51, 57, 65,68, 74,77, 80, 82 anq 2 (14%)
found less anxiety among intervention group patients.#2: 76

Ten studies evaluated amount of provider time required to obtain informed consent. Two
found no difference in the intervention group compared to standard informed consent.>* 77
Five interventions reduced consultation time with the consenting provider by an average of
4-6.7 minutes.53 64,68, 74,79 One intervention with reduced consultation time resulted in
improved patient comprehension.”® Three verbal discussion with test-feedback or teach-back
interventions required longer consultation times, by an average of 2.3, 2.6, and 21 minutes,
and each resulted in improved patient comprehension compared to standard informed
consent, 34, 57,59
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Informed Consent and Vulnerable Populations

Some studies conducted sub-analyses on the basis of sociodemographic data, most
commonly examining education (19 studies), age (16 studies), and gender (12 studies).
Lower education (10/19 studies), older age (6/16 studies), and limited health literacy (3/4
studies) were associated with lower patient comprehension scores; however, these studies
did not clearly specify whether interventions were differentially effective based on these
factors. Only four studies examined effects according to health literacy>2: 57: 61. 62 of which
one reported a statistically significant improvement in comprehension scores among
participants with limited health literacy receiving the intervention.>2 Reading level of
intervention materials was reported in seven studies, and ranged from 2" to 8t grade.
30,47, 51,58, 60, 72, 84 One study assessed the efficacy of an informed consent intervention for
patients with language barriers, finding that non-native speakers of the study language
showed decreased comprehension compared to native speakers in both the control and
intervention groups.3’

Risk of Bias

No study had a low overall bias risk for the patient comprehension outcome; 56% (29/52)
had some concerns and 44% (23/52) had high overall risk (Appendix 3). Factors that most
commonly increased risk of bias were non-blinding of study participants, those delivering
the intervention, or outcome assessors, lack of allocation concealment, data availability for
<90% of participants randomized, and lack of a pre-specified trial registration or protocol.

DISCUSSION

In this systematic review, we identified 52 studies evaluating 60 interventions to improve
patient comprehension in informed consent for medical and surgical procedures published
between 2008 and 2018. Studies included written, audiovisual, interactive digital, verbal
discussion with test/feedback or teach-back, and multicomponent interventions. Overall,
about two thirds of interventions improved patient comprehension. A higher proportion of
verbal discussion with test/feedback or teach-back and interactive digital interventions
improved patient comprehension than did multicomponent, audiovisual, or written
interventions. Effective interventions could be delivered without placing undue time burdens
on providers or negatively impacting patient satisfaction or anxiety, though less than a third
of studies reported the impact of interventions on time required of providers or on patient
anxiety. Our results show that a variety of interventions may be helpful in improving patient
comprehension in clinical informed consent.

Our findings suggest, however, that interactive informed consent interventions, i.e. those that
intentionally promote active patient involvement and bi-directional communication, may be
superior to noninteractive interventions. Among interactive interventions, those that utilize
test/feedback and teach-back techniques appear particularly effective. This finding is in
accordance with previous literature,12 86 and multiple organizations already include teach-
back recommendations in their quality guidelines for clinical informed consent.21. 87. 88
Non-interactive interventions, such as those in which patients independently read additional
information or reviewed visual aids, were less likely to improve patient comprehension.
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Non-interactive interventions provided in place of rather than in addition to standard
informed consent appeared to be the least affective. Interactive digital interventions may
promote improved patient comprehension regardless of whether they are provided in place
of or in addition to standard informed consent. These interventions could potentially be
developed to meet quality standards, though additional studies assessing dissemination and
implementation are needed. Additionally, interactive digital interventions can help ensure
efficiency of clinician-patient informed consent discussions by allowing patients to
independently navigate through digital information, gaining understanding and recording
questions prior to clinician involvement.

As in our original review, the most commonly assessed element of patient comprehension
was understanding of procedural risks, with fewer studies evaluating patients’ understanding
of benefits, alternatives, and general knowledge about the procedure. Only about a fifth of
studies evaluated understanding of all four elements. This suggests a continued emphasis on
malpractice risk reduction over patient autonomy and the use of informed consent in a
physician-centered rather than a patient-centered manner. Future studies examining efficacy
of informed consent interventions should equally emphasize and assess understanding of all
four key elements of informed consent.

Sociodemographic information provided by studies addressing language proficiency,
education, and health literacy was sparse and highly variable. The majority of studies did not
explicitly address effectiveness of interventions for patients representing vulnerable
populations, for whom current informed consent practices are particularly inadequate. This
represents an important gap in current research.

The majority of tools used to assess patient comprehension were neither validated nor
adapted from validated measures. This reflects a lack of standards defining adequate patient
comprehension in informed consent and of practices ensuring that adequate patient
comprehension is achieved.

We recommend further research addressing patient comprehension in informed consent for
vulnerable populations. Specific quality standards for informed consent should be
developed, including 1) defining adequate patient comprehension encompassing all four key
elements of informed consent, 2) developing validated measures to assess attainment of
adequate patient comprehension within routine informed consent, 3) consistently using easy-
to-understand, linguistically and culturally appropriate materials to specifically ensure
adequate comprehension for patients facing language barriers and for patients with limited
education and health literacy, and 4) including interactive components within the informed
consent process, particularly test/feedback and teach-back techniques.

Our study has limitations. First, the accuracy of our findings is limited by the quality of
included studies; none achieved a low overall risk-of-bias assessment for the patient
comprehension outcome. This, however, is likely the result of increasingly rigorous
standards for risk-of-bias evaluations in systematic reviews, which have evolved to better
safeguard against the perpetuation of bias in primary studies. Additionally, results from
studies within our review with lower risk for bias showed a similar pattern of benefit
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compared to results from all included studies. Second, wide variation in patient
comprehension assessment tools and reporting precluded conduct of a meta-analysis or
calculation of mean effect size. We were therefore unable to compare the magnitude of
effects by intervention type or other factors. Developing and validating standardized patient
comprehension measures is an important area of future research to enable comparisons of
this type. Third, standard informed consent for control groups was inconsistent across
studies and often not clearly described, making it difficult to determine the exact processes
to which interventions were compared. Fourth, although some included studies conducted
sub-analyses on the basis of sociodemographic factors, there was not sufficient data to draw
meaningful conclusions about whether interventions provided equal benefit to vulnerable
populations. Fifth, our review may be biased by exclusion of non-English language studies,
though study countries were relatively diverse. Finally, our review may be subject to
publication bias, though about a third of evaluated interventions had negative findings.

In summary, we found evidence of the efficacy of a variety of interventions to improve
patient comprehension in informed consent for medical and surgical procedures. Interactive
features appear especially helpful in improving patient understanding, particularly those
incorporating test/feedback and teach-back components. Novel interactive digital
interventions are particularly promising. Further research should better address vulnerable
populations to ensure that interventions equally benefit patients facing language barriers and
those with limited education and health literacy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Results of literature searches to identify studies of interventions to improve patient

comprehension in clinical informed consent
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Figure 2:
Number of Interventions that Improved or Did Not Improve Patient Comprehension in

Informed Consent by Intervention Type
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Figure 3.
Percent of Interventions that Improved Patient Comprehension in Informed Consent by

Degree of Interactivity
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