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ABSTRACT
Objectives  A systematic review of studies evaluating 
evidence-based health information (EBHI) and patient 
decision aids (PtDAs) was conducted in order to ascertain 
the extent to which inequity-producing factors have 
been considered, and in how far people from different 
sociodemographic groups benefit equally from them in 
terms of informed decision-making.
Design  Systematic review of randomised controlled trials 
(RCTs).
Data sources  Systematic searches were performed 
in the Cochrane Library, MEDLINE, PMC, EMBASE, 
PsycINFO, CINAHL, ERIC and PSYNDEX from inception to 
May 2023.
Eligibility criteria  RCTs of EBHI and PtDAs that take into 
account factors associated with unequal opportunities as 
defined by PROGRESS-Plus.
Data extraction and synthesis  Information on the 
effect of these factors was extracted and analysed in 
terms of outcomes relevant to the decision-making 
process.
Results  Few studies have examined the impact of EBHI/
PtDAs on outcomes relevant to informed decision-making 
with respect to inequity-producing factors. In our final 
synthesis, 12 studies were included. A positive association 
between the effectiveness of the intervention and the 
disadvantaged status could be found two times and a 
negative association in three studies. Overall, most of the 
studies found no difference in knowledge gain, decision 
conflict and shared decision-making between those 
advantaged and disadvantaged in terms of ethnicity, 
gender, education, age, income, health literacy, numeracy 
or socioeconomic status. However, few trials examined 
this effect and the effect was considered solely in 
subgroup analyses that were probably underpowered, so 
asymmetries between these groups may not have been 
detected in the existing designs.
Conclusion  EBHI and PtDAs have been shown to be 
effective in promoting decision-making and thus in 
improving healthcare. To improve healthcare equitably, 
greater attention needs to be paid to methodological 
requirements in evaluations to fully capture potential 
differences in access to health-related information 
between individuals or in populations within the target 
groups of EBHI/PtDAs.
PROSPERO registration number  CRD42018103456.

INTRODUCTION
Evidence-based health information (EBHI) 
and patient decision aids (PtDAs) have the 
potential to reduce inequity by providing 
equal access to relevant information. This 
helps to reduce overuse, underuse and misuse 
of medications and the healthcare system, and 
to improve people’s health by, for example, 
making sure that people take the right dosage 
of their medication, and that they understand 
the benefits and risks of preventative meas-
ures. It can also help to avoid people making 
regretted decisions and missing out on rele-
vant follow-up treatments. EBHI and PtDAs 
are based on the best available evidence and 
are the result of a lengthy process that focuses 
on considering the information requirements 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ There is evidence that evidence-based health infor-
mation (EBHI) and patient decision aids (PtDAs) do 
not reach certain patient groups because, while be-
ing developed and evaluated, they do not adequately 
take into account differences in access to health-
related information between different social groups.

	⇒ There is insufficient evidence on whether EBHI and 
PtDAs are equally effective for people with factors 
that are more or less associated with equal access 
to health information.

WHAT THIS STUDY ADDS
	⇒ A systematic review of randomised controlled trials 
of EBHI and PtDAs to consider factors that lead to 
inequity and analysis of how these factors influ-
ence the intervention effects in terms of access to 
health-related information and outcomes relevant to 
decision-making.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Our research makes a valuable contribution to more 
equitable healthcare by stressing critical inequal-
ity factors that may influence informed decision-
making with the help of EBHI and PtDAs.
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and needs of the target group as well as the accessibility 
of the texts (eg, simple language and easily understand-
able figures).1

EBHI is a prerequisite for informed decision-making, 
which is based on adequate knowledge and implies 
decisions that are consistent with people’s preferences, 
goals and values.2 3 As such, they provide evidence-based, 
balanced information about a health condition, its diag-
nosis and treatment options as well as the associated 
benefits and harms. Unlike EBHI, PtDAs directly aim to 
elicit preferences and support patient decision-making 
by providing them with detailed and personalised 
options and outcomes. Hence, EBHI does not necessarily 
facilitate patient involvement in decision-making, but 
forms the basis for PtDAs.4 Despite the comprehensive 
engagement of the end users, the group targeted by the 
decision-making situation can be very heterogeneous in 
terms of their individual ability to understand and process 
information and to draw conclusions. Accordingly, there 
is a risk that those individuals or groups within the 
target group who are already disadvantaged in terms of 
informed and shared decision-making (SDM) will benefit 
least from EBHI and PtDAs. In consequence, they are 
less likely to make decisions that are consistent with their 
values and preferences and to engage in informed treat-
ment decisions after clinicians have provided them with 
the best available evidence and helped them to under-
stand and weigh up options (SDM).5 6

It has long been recognised that patient educa-
tion materials fail to adequately address differences in 
access to health-related information between different 
social groups by not taking sufficient account of factors 
that are associated with inequalities.5 7 8 These factors 
include race/ethnicity, language, gender, education, 
socioeconomic status (SES) and age, which, according 
to PROGRESS-Plus, lead to unequal opportunities and 
thus differences in health outcomes.9 Many of the factors 
influence access to healthcare in general. For instance, 
written information is often at a higher reading level 
and therefore does not reach people with low literacy 
skills, education and SES or those from diverse cultural 
groups,8 10 11 although the checklist of quality criteria 
from the International Patient Decision Aid Standards 
(IPDAS) has always included the use of plain language.12 
One reason for this is the lack of application of an equity 
lens during the development process, for example, by 
analysing the preferences and information needs of 
diverse target groups and involving them in the develop-
ment process, which would be a requirement of a health 
literate organisation.

At present, it is unclear whether EBHI and PtDAs are 
equally effective for all patient groups or which subgroups 
benefit (most), as few trials and systematic reviews have 
investigated this effect. However, evidence exists that 
disadvantaged patients (eg, with lower literacy skills, 
education and SES) are less likely to make informed 
choices and are more likely to regret their decision 
than advantaged groups.8 Furthermore, a patient-level 

meta-analysis based on seven unpublished randomised 
controlled trials (RCTs) from the Knowledge and Eval-
uation Research Unit of the Mayo Clinic, USA, suggests 
that PtDAs during the clinical encounter lead to a greater 
increase in risk knowledge in patients with higher educa-
tion than in those with lower education.13 Subgroup 
effects on the basis of race were imprecise. The most 
current Cochrane Review published in January 20244 
did not investigate whether the positive effect of PtDAs 
applies equally to all patient subgroups. This gap is the 
subject of our review. However, the authors of the review 
noted that more robust evidence that PtDAs can improve 
health equity or reduce inequalities in access to care 
could further support their use in clinical practice, which 
is currently rare.4

Our review aims to systematically assess the extent to 
which studies evaluating the effectiveness of EBHI/PtDAs 
have considered factors that lead to inequalities in access 
to health-related information. We also analyse how their 
effectiveness in terms of decision outcomes varies within 
the target groups according to these factors.

METHODS
The reporting follows the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 202014 
and PRISMA-Equity statement15 to account for equity-
related aspects. PROSPERO has been used for prospec-
tive registration (CRD42018103456).

Study inclusion and exclusion
Studies were included: (1) if they compared the effec-
tiveness of EBHI/PtDAs (intervention) with usual care or 
no information (control) between different social groups 
in an RCT, (2) when a specific health decision needed 
to be made and (3) if the main outcome of interest was 
an informed decision, SDM or a component thereof. 
Informed decision constitutes Knowledge (comprehen-
sion, recall, understanding, accurate perception), Eval-
uation (attitude) and intention/behaviour (uptake). 
Shared-decision making is reflected by decision concord-
ance, conflict and regret. Furthermore, studies (4) had 
to include an analysis of the effects based on at least one 
characteristic that stratifies health opportunities and 
outcomes according to the PROGRESS-Plus definition 
(place of residence, race/ethnicity/culture, occupation, 
sex, religion, education, SES, social capital, age, disability 
and sexual orientation) in their results section. We also 
included non-EBHI/PtDAs interventions, as we expected 
few studies to examine the effectiveness of EBHI/PtDAs 
in different social groups. These studies had to provide 
information about the benefits and harms of the treat-
ment options (eg, participation vs non-participation) for 
those about to make a decision—one of the minimum 
requirements for EBHI.16

We excluded: (1) studies comparing different formats 
of EBHI/PtDAs with the same content (eg, tabular vs 
written information), (2) studies focusing on a concrete 
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disadvantaged group (eg, people with low literacy) and 
(3) studies including a multicomponent intervention, 
where the intervention effect is not clearly attributable to 
the (non-)EBHI/PtDAs.

Search strategy, study selection and data extraction
We searched the Cochrane Library, MEDLINE and 
PubMedCentral (PMC) (via PubMed), EMBASE (via 
Ovid), PsycINFO (via Ovid), Cumulative Index to Nursing 
and Allied Health Literature (CINAHL) (via Ovid), ERIC 
and PSYNDEX (via Ovid) from inception to May 2023 
using a combination of English-language search terms 
including or describing determinants and factors of 
health inequality in combination with the intervention 
and outcome (online supplemental file 1). EndNote V.20 
was used for reference management.

After duplicates were removed, two reviewers inde-
pendently reviewed all titles and abstracts via the browser 
application Rayyan.17 The first reviewer was always the 
first review author (CE); the second reviewer varied (CH, 
JB, JSH). Studies included were then screened in full 
text by two reviewers independently, with disagreements 
resolved by discussion. Additionally, reference lists of 
included studies and of relevant systematic reviews iden-
tified were checked for grey literature.

A standard data extraction form was used to extract 
data, focusing on which aspects of inequality, as defined 
by PROGRESS-Plus, were taken into account and the 
impact of each aspect on the respective factor.

Risk of bias
Two people independently assessed the risk of bias using 
Cochrane’s ROB 2.018 tool for RCTs. The first person was 
always the first review author (CE); the second person 
varied (CM, DA, JB, PB). Disagreements were resolved 
by discussion and, if necessary, with the involvement of a 
third person (FGR).

Data synthesis
Due to the lack of relevant reported data and hetero-
geneous instruments to access outcomes (eg, informed 
choice) and disadvantage level of study participants 
(eg, health literacy (HL)) and to the effect of outcomes 
being available for only some subgroups in the identified 
studies, the Grading of Recommendations Assessment, 
Development and Evaluation system19 could not be 
applied and a meta-analysis was not possible. The results 
were therefore summarised narratively and effects visual-
ised using harvest plots,20 including only studies with low 
and medium risk of bias.

Figure 1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart on study inclusion. 
Source: Page et al.14 For more information, visit: http://www.prisma-statement.org/
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Table 1  Characteristics of included studies

Author, 
year

Study 
design Country Setting Population N Intervention Control

Outcomes of 
relevance

Durand et 
al, 20218 RCT USA

Seven clinics 
within four 
National Cancer 
Institute-
designated 
cancer centres

Women with 
biopsy-confirmed 
diagnosis of early 
staged breast 
cancer (stages 
I–IIIA) 616

Evidence-based 
(pictorial) Option 
Grid on breast-
conserving 
surgery and 
mastectomy

Usual care 
(surgeons 
provided their 
standard 
information about 
breast cancer)

Knowledge, decision 
concordance, SDM, 
decision regret, 
treatment choice

Gordon et 
al, 201729 RCT USA

Two medical 
centres

Kidney transplant 
candidates 288

Non-evidence 
based iPad 
app, ‘Inform Me: 
about Increased 
Risk Donor 
Kidneys’ (n=133)

Control group: 
routine transplant 
education and 
31-item multiple-
choice post-test 
on paper after 
(n=155) Knowledge

Healton 
et al, 
199930 RCT USA

Community 
family planning 
clinics and 
hospital-based 
HIV centres in 19 
sites from nine 
cities

Women including 
black, Puerto 
Rican and non-
Puerto Rican 
Latinas 653

Non-evidence-
based patient 
brochure on 
zidovudine 
therapy during 
pregnancy to 
reduce perinatal 
HIV transmission No brochure

Knowledge, intention, 
attitude

Hewison 
et al, 
200131 RCT UK

One medical 
centre and 
outpatient

Consecutive 
women referred 
for antenatal 
care to the 
Hull Maternity 
Hospital 2000

Non-evidence 
based video 
information at 
home for Down 
syndrome 
screening 
(n=993)

Control: women 
who did not 
receive the 
screening video 
at home (n=1007) Knowledge

Hunter et 
al, 200521 RCT Canada

One children’s 
hospital

Pregnant women 
aged 35 higher 
at the time of 
delivery and 
their partners; 
gestational age 
of 18 weeks or 
less 352

Non-evidence 
based 
audiotape-
booklet 
PtDA+option 
of genetic 
counselling 
(n=116)

Control arms:
1.	 Individual 

genetic 
counselling 
(n=126)

2.	 Genetic 
counselling 
in a group 
(n=110)

Knowledge, 
decisional conflict

Patzer et 
al, 201822 RCT USA

Three transplant 
centres

Patients living 
with end-stage 
renal disease 
(ESRD); 18–70 
years of age, 
no previous 
solid organ 
or multiorgan 
transplant 443

Evidence-based 
web-based 
PtDAs about 
kidney transplant 
compared with 
dialysis

Centre-specific 
standard of care; 
education about 
kidney transplant 
only Knowledge

Rising et 
al, 20187

Multicentre 
RCT USA

Six emergency 
departments

Patients included 
adults (17 years 
of age) who 
presented to 
the ED with 
a reported 
symptom of 
chest pain, had 
an initial negative 
cardiac workup 898

Evidence-based 
Chest Pain 
Choice (COC) 
PtDA Usual care

Knowledge, 
decisional conflict, 
SDM

Singh et 
al, 201923

Multicentre 
RCT

USA Clinical settings 
(inpatients and 
outpatients)

Women with 
lupus nephritis

298 Evidence-
based PtDA 
regarding lupus 
nephritis and its 
treatments

Paper pamphlet 
on lupus kidney 
disease from the 
American College 
of Rheumatology

Decisional conflict, 
informed choice

Continued
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Patient and public involvement
We did not involve patients in the design of the trial or 
the dissemination of the results.

RESULTS
The literature searches identified 3803 studies, of which 
216 potentially relevant studies were included for full-
text screening. Data extraction was performed for seven 
studies. Five additional studies were identified from the 
reference lists of the studies included and of relevant 
systematic reviews. The study selection process is shown in 
figure 1. 60 studies that were initially considered eligible 
were excluded due to wrong intervention (eg, multicom-
ponent analysis without separate analysis of the EBHI/
PtDAs), 118 studies lacked an equity analysis, 8 studies 
used the wrong study design and 10 studies reported on 
the wrong outcome or population. See the appendix for 
a list of excluded studies and specific reasons (online 
supplemental file 1).

Characteristics of included studies
Of the 12 trials finally included, nine studies7 8 21–27 used 
an intervention developed according to the IPDAS 
criteria,28 so were EBHI/PtDAs; the remaining three29–31 
were non-EBHI/PtDAs. Nine studies were carried out in 
the USA and one study each in the UK, Australia and 
Canada in heterogeneous clinical settings (eg, specialised 
medical centres and clinical sites, primary care settings/
practices). Two studies showed a thematic overlap in 
the decision-making situation (prenatal testing)21 31; all 

other topics occurred only once. Due to the heteroge-
neous decision-making situations, the target groups of 
the intervention were also very diverse and ranged from 
pregnant women to elderly patients with increased risk 
or pre-existing conditions (eg, kidney disease, early-stage 
breast cancer), among others. Trial sizes ranged from 60 
to 900 participants, meaning that individual subgroups 
by inequity-producing factor were sometimes very small. 
Further key characteristics of the included publications 
and trials can be found in table 1.

Risk of bias of included studies
Risk of bias was assessed for the individual trials at the 
study level. Only 2 out of the 12 trials were judged to be 
at low risk of bias across all domains and 3 of the trials as 
having a high risk of bias in at least one area (figure 2). 
Five studies each were classified as having some concerns 
with regard to the randomisation process or the selective 
reporting of study results. For instance, although most 
trials were registered, information on a priori planned 
analyses and other details was often missing.

Crucially, none of the 12 trials was initially designed to 
assess the effect of the intervention on different social 
groups; most of the trials assessed the effect through 
subgroup analyses by social group, with two using 
secondary data analysis. This often led to very small 
numbers of participants for the subgroups, suggesting 
that the trials were insufficiently powered to detect an 
intervention effect. Therefore, the overall quality of the 
evidence is rated as moderate.

Author, 
year

Study 
design Country Setting Population N Intervention Control

Outcomes of 
relevance

Skains et 
al, 201932 RCT USA

Seven clinical 
sites

Parents of 
children with 
minor head 
trauma 971

Evidence-based 
PtDA for parents 
of children with 
minor head 
trauma (n=493)

Clinicians 
proceeded with 
their usual SDM 
discussion with 
parents (n=478)

Knowledge, 
decisional conflict, 
SDM

Thomas 
et al, 
201325 RCT USA

Three medical 
centres

Patients eligible 
for a primary 
prevention 
implantable 
cardioverter/
defibrillator (ICD) 59

Evidence-based 
educational video 
on ICD

Healthcare 
provider 
counselling (usual 
care)

Knowledge, 
decisional conflict, 
uptake/intention 
(decision-making)

Trevena 
et al, 
200826 RCT Australia

Six primary care 
locations

People aged 
50–74 years 
deciding whether 
to undergo 
colorectal cancer 
screening 314

Evidence-
based PtDA for 
colorectal cancer 
screening

The consumer 
version of 
Australian 
guidelines

Knowledge, informed 
choice

Williams 
et al, 
201327 RCT USA

Georgetown 
University 
Medical Center 
and Howard 
University Cancer 
Center

Men pre-
registered for 
PSA screening 
with no history of 
prostate cancer

Evidence-
based PtDA on 
PSA screening 
delivered at 
home or at the 
clinic

Usual care 
delivered at home 
or at the clinic

Knowledge, 
decisional conflict

ED, emergency department; PSA, prostate-specific antigen; PtDAs, patient decision aids; RCT, randomised controlled trial; SDM, shared decision-
making.

Table 1  Continued
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Outcomes relevant for assessing the intervention effect
Most frequent outcomes were knowledge in 11 out of 
the 12 studies and decisional conflict in 6 studies (online 
supplemental table S1). Intention/uptake, SDM and 
informed decision/decision concordance were outcomes 
of interest in three studies each; decision regret and atti-
tude were outcomes in one study each.

Consideration of inequity-creating factors
Five inequity-producing factors (according to PROGRESS-
Plus) were considered at least once (table 2). Six out of 
twelve studies considered more than one factor, but only 
two8 32 considered intersectionality, which refers to the 

overlapping of various disadvantages (eg, low-level educa-
tion and cultural background).33 In one of the studies, 
the authors defined study participants as socioeconomi-
cally disadvantaged if they were non-white, had low HL or 
numeracy skills and had a low income (<US$40 000).32 In 
the second study,8 patients with lower SES were defined 
as having at least two of the following characteristics: 
lower income, lower education or underinsurance. Only 
one further study30 mentioned that one of the subgroups 
(non-Puerto Rican Latinas) might benefit the least, as 
they had the lowest level of English skills and some did 
not even speak Spanish.

Figure 2  Risk of bias of included studies (N=12).

Table 2  Sociodemographic factors used in the included studies (N=12) to assess the intervention effect in subgroups*

Ethnicity/race/language Education Age Gender HL Numeracy Income SES

Durand et al, 20218 X Xa

Gordon et al, 201729 X X X X X X

Healton et al, 199930 X X X

Hewison et al, 200131 X

Hunter et al, 200521 X

Patzer et al, 201822 X X X X

Rising et al, 20187 X X X X X X X

Singh et al, 201923 X X X X X

Skains et al, 201932 X X X X X Xb

Thomas et al, 201325 X

Trevena et al, 200826 X

Williams et al, 201327 X

8 7 4 4 5 4 4 2

The table only shows factors that were used in more than one study.
Xa: SES assessed by education, income and occupational status.
Xb: SES assessed by race, HL/numeracy and income.
*Factors used in only one study each: employment status (Gordon et al29), graph literacy (Singh et al23), insurance status (Rising et al7).
HL, health literacy; SES, socioeconomic status.
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The intervention effect was most frequently observed 
according to ethnicity/language preference (table  2). 
The most commonly assessed outcomes by inequality 
factors were knowledge, decisional conflict and SDM 
(online supplemental table S2). The results for the 
inequality factors are only summarised below for these 
three factors, as the number of studies for other factors 
is very small, making it almost impossible to draw 
conclusions.

Synthesis of intervention effect by inequality factors
Overall, among heterogeneous studies in terms of 
decision-relevant outcomes and inequality factors, only 
three studies mentioned group-specific intervention 
effectiveness.7 8 23 The results are summarised narratively 
for each inequality factor. Only studies with low and 
medium risk of bias are presented in the forest plots for 
the most frequent endpoints (figure 3A–C).

Age
Three trials7 30 31 tested for a group-specific intervention 
effect that was indicated in one high-risk-of-bias study 
alone (only one knowledge aspect).30 Another trial 
reported higher knowledge scores after intervention 
across four different age groups without indication of 
differential effectiveness.29 Age groups do not seem to be 
disadvantaged by interventions, whether EBHI/PtDAs or 
not (figure 3A–C), but the lack of pre-post assessments 
across intervention groups and heterogeneous catego-
risations of age groups may have concealed such differ-
ences (online supplemental table S3).

Education
None of the four trials that analysed knowledge effects 
confirmed an association with education7 26 30 32 (online 
supplemental table S4). A fifth revealed similar knowledge 

gains29 (figure  3A–C). Any EBHI/PtDAs seemed to be 
equally effective for people with higher and lower levels 
of education for SDM,7 32 decisional conflict,23 32 atti-
tudes,30 intention30 and informed choice,23 although 
each of these endpoints was assessed in a maximum of 
two studies. A single study8 found that the intervention 
increased disparities in decision regret between those 
with and without a high school diploma.

Ethnicity/race and language preference
Among trials where ethnicity was taken into account 
(online supplemental table S5), one7 indicated that the 
intervention was more effective for white patients than 
for other ethnic groups (eg, African Americans, Latinas 
or other racial/ethnic groups) in terms of knowledge 
(figure  3A). The study, however, lacked an adjustment 
for multiple testing. Three high-risk-of-bias trials had 
contradictory results regarding differential effective-
ness.22 27 30 Two further trials29 32 found similar knowl-
edge gains across ethnicities, even though Gordon et 
al29 suggest—without a statistical test—that knowledge 
improved more in non-Hispanic white individuals than 
in other non-African American racial/ethnic groups. A 
seventh trial did not show any knowledge effect.25

Interventions were equally effective for white and 
other ethnic groups with regard to decisional conflict 
and SDM7 32 (figure 3B,C). A study with high risk of bias 
also suggested equal effects with regard to behavioural 
intention.30 Singh et al,23 however, suggest advantages for 
white individuals in the effects on informed choice and 
decisional conflict, thereby indicating a negative associa-
tion (figure 3B).

Although this finding for language preference was 
confirmed in the same study, participants preferring 
Spanish, who had a presumably high overlap with the 

Figure 3  (A–C) Harvest plots showing the number of intervention studies that either negatively, positively, or neither affect 
knowledge change, decisional conflict or SDM by inequality factors. Overall intervention effect ‘No’ means that an intervention 
was not shown to be effective for the full sample with regard to knowledge, decisional conflict or SDM. Studies with a high risk 
of bias were excluded. HL, health literacy; SDM, shared decision-making; SES, socioeconomic status; EBHI/PtDAs, Evidence 
based health information/Patient Decision Aids.
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Hispanic groups, were less represented in the sample, 
which might indicate a power problem.

A high-risk-of-bias trial that looked at the effect of the 
intervention by language preference also indicated that 
those who received the intervention in their preferred 
language/mother tongue (English-speaking or bilingual 
participants) knew more than those with some language 
barriers (Spanish-speaking participants).30

Gender
No difference between women and men regarding inter-
vention effects on knowledge, decisional conflict and 
SDM was indicated by any study7 21 22 29 (figure  3A–C; 
online supplemental table S6). Two studies,21 22 one22 
with high risk of bias, assessed baseline decisional conflict 
and knowledge. Only one study7 tested the respective 
interactions with gender.

Health literacy
One study showed higher decision-relevant knowledge 
with intervention for those with adequate, moderate and 
inadequate literacy skills,29 but neglected to report the 
interaction between these groups (online supplemental 
table S7). Two studies7 32 that observed the interaction 
between having a low or typical HL with the intervention 
could not reveal differences in knowledge (figure  3A). 
However, the statistical power does not seem to be suffi-
cient to detect such an interaction if it exists. In one trial 
with high risk of bias, people with high literacy skills 
appeared to achieve greater knowledge scores than did 
those with lower literacy.22 Each intervention was equally 
effective for SDM7 24 and decisional conflict7 23 32 in 
studies of people with low and typical HL (figure 3B,C).

Numeracy
Knowledge was suggested to increase more for those 
with medium or high numeracy scores than for those 
with lower scores in one trial with high risk of bias22 
(online supplemental table S7). Two further studies7 32 
do not support this unambiguously in their comparisons 
of groups with low vs typical numeracy (figure  3A). In 
one study,7 there was no adjustment for multiple testing 
despite 80 comparisons, while both studies may not have 
been adequately powered to test for the interaction of 
numeracy with the intervention effects.

For decisional conflicts, one trial23 showed that, 
compared with usual care, the intervention was effec-
tive only for people with higher numeracy skills, which 
indicates a disparity increase (figure 3B). No difference 
in terms of both decisional conflict and SDM could be 
observed in the two further trials considering numeracy7 24 
(figure 3B,C).

Socioeconomic status
Intervention effects by socioeconomic factors have been 
investigated with the help of the SES (two studies8 32), 
income (four studies7 23 29 32) and employment status (one 
study29) (online supplemental table S8). Durand et al8 
found that the difference in decision-relevant knowledge 

after an effective intervention between those with lower 
and higher SES was smaller than in the control group 
(figure  3A). The other study could not confirm that 
finding.32 Nor did four further studies, indicating similar 
knowledge gains across a broad income spectrum7 29 32 
(below US$25k, below US$65k, above US$65k per year) 
and independent of employment status.29 None of the 
studies7 8 23 32 found an effect on decisional conflict and 
SDM. Furthermore, no difference was found between 
people with lower and higher SES8 32 in terms of inter-
vention effects on decision concordance, decisional 
conflict, SDM and treatment choice. Nor could an inter-
action effect of income with interventions on decisional 
conflict and SDM be confirmed.7 32 Only Singh et al23 
found the largest effectiveness on decisional conflict on 
those who reported the lowest annual income (<40k). 
Across all studies we found, this is the only evidence that 
an EBHI/PtDAs intervention—and, more generally, any 
health information intervention—can reduce disparities 
in improving decisional conflict (figure  3B). Overall, 
only economic indicators of inequality revealed positively 
associated intervention effects.

DISCUSSION
Principal findings
Our systematic review reveals that inequity-producing 
factors are rarely considered in effectiveness studies of 
EBHI/PtDAs. Included trials took into account at least 
one factor, as according to PROGRESS-Plus, but looked 
at the effect only in subgroup analyses. The designs were 
heterogeneous, with few directly testing the association 
between intervention effects and the disadvantaged 
status, and few assessing baseline levels of the respective 
outcomes. Sample sizes were often small, and for many of 
the subgroups, few trials could be identified that provided 
evidence to draw conclusions about effectiveness and/or 
the data were poorly reported. It should also be noted 
that the endpoints of the studies were operationalised in 
different ways.

In terms of knowledge, not everyone benefits equally, 
which is a key endpoint for informed decision-making 
and SDM. People who were considered disadvantaged 
because of their ethnicity (eg, African Americans, Latinas 
or other racial/ethnic groups) or language in at least one 
study attained less knowledge in most studies, which may 
have prevented the identification of asymmetries in both 
knowledge acquisition and other outcomes. For deci-
sional conflict, ethnic groups seem to have benefitted 
equally in three out of four studies, lower and higher 
health numerates did so in three identified studies, men 
and women in two identified studies, lower and higher 
educated in two and younger and older age groups in 
one study. One of three identified studies analysing 
numeracy and one out of four studies analysing ethnicity 
respectively showed a disadvantage for low numerates 
and non-white individuals in terms of decisional conflict 
by the intervention. One of three trials analysing SES 
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showed that knowledge inequalities between people of 
different SES can be reduced by providing EBHI/PtDAs. 
No differences in the effect for SDM by ethnicity, educa-
tion, gender, income, HL or numeracy could be iden-
tified across all three studies. Again, however, because 
only a few studies were available and this effect was only 
considered in subgroup analyses with presumably inade-
quate power, asymmetries across inequality factors may 
not have been recognised.

Strengths and limitations
Through our research with the best available evidence, 
it has become clear that inequity-producing factors were 
rarely considered in planning the evaluation and that 
methodological approaches were not sufficient to make 
statements about the effect between and within different 
groups.

Potential limitations: First, despite our efforts to search 
extensively for RCTs of EBHI/PtDAs that evaluated 
the effectiveness in different social groups, our search 
possibly missed relevant RCTs that met our inclusion 
criteria. Studies may not have been identified in the 
title-abstract screening, because the effect of inequity-
producing factors was often mentioned in the discussion 
only.

Our focus on RCTs may have neglected observa-
tional evidence that is more inclusive of disadvantaged 
subgroups. Because most studies made no assump-
tions about possible differences in effectiveness due 
to their retrospective analysis of social factors, we did 
not define a priori a classification of disadvantaged or 
non-disadvantaged.

Having also included trials without information 
prepared according to quality criteria for PtDAs28 and not 
specifying a minimum requirement in the study protocol 
for those studies, we subsequently specified that trials with 
non-EBHI had to report at least the benefits and harms. 
However, we did not assess the quality of the individual 
PtDAs and instead relied on the statement that the PtDAs 
had been developed according to certain criteria. Thus, 
some of the PtDAs may not meet the highest quality stan-
dards of EBHI/PtDAs.

Comparison with other studies
Unlike previous systematic reviews, ours focused on 
systematically assessing and analysing the effectiveness of 
EBHI and PtDAs between and within patient subgroups. 
A systematic review from the Cochrane Review versions 
on the effectiveness of PtDAs that included studies until 
20214 found that in only 12% of the included RCTs were 
the needs of people with low HL or other disadvantaged 
groups considered in the design and testing of PtDAs,12 
thereby suggesting differences in the degree of effective-
ness between and within patient subgroups. However, the 
review did not investigate this. A systematic review from 
201634 found that just 17 out of 39 included RCTs in the 
USA included disadvantaged people while developing 
PtDAs on cancer screening and treatment. Only 14 of the 

included studies investigated the effect of PtDAs in disad-
vantaged groups (mainly by education and HL), most 
of them for one specific group and few for and between 
different social groups.34 Furthermore, two systematic 
reviews found that SDM interventions improve, for 
example, knowledge, informed choice and SDM for 
disadvantaged patients (eg, lower literacy, education and 
SES)—particularly when tailored to the needs of disad-
vantaged groups.5 35 But the authors note the lack of 
evidence on the effectiveness of decision-making inter-
ventions for disadvantaged people compared with non-
disadvantaged people, which was our focus. Other system-
atic reviews examined RCTs of PtDAs with a particular 
focus on a group considered disadvantaged (eg, people 
with low literacy,36 older people37 or people with racial or 
ethnic minority background38 39) or focused on disadvan-
taged populations, but for SDM interventions in general 
or multicomponent interventions.7 35 39

Implications and future research
Only two studies found positive associations and three 
studies found negative associations between interven-
tion effectiveness and disadvantaged group status in 
terms of SES and ethnicity/numeracy. On the one hand, 
overproportional decision-making benefits in those with 
lower SES may indicate a kind of ‘catch-up effect’ and 
a promise of enabling access to evidence-based health 
communication for those groups. Disproportionately 
low benefits for those with low numeracy or an under-
represented ethnic background, on the other hand, may 
reflect disregard for health communication development 
standards for addressing difficulties with numbers and 
language. Nevertheless, advantaged and disadvantaged 
patients appear to benefit equally from EBHI/PtDAs. 
Given the small number of trials and the fact that the 
effect was considered solely in subgroup analyses, which 
are likely to be underpowered, asymmetries between 
factors of inequality may not have been detected by the 
existing designs. Future research should therefore take 
better account of critical inequality factors when evalu-
ating EBHI and PtDAs to contribute to more equitable 
healthcare.

CONCLUSION
Due to the small number of studies and their methodolog-
ical and qualitative limitations, there is limited evidence 
on whether EBHI and PtDAs contribute to good health-
care for all patients or whether they benefit only certain 
subgroups of patients. More attention should thus be 
paid to the methodological requirements to fully capture 
the potential effects of the diversity of the target groups. 
This is the only way to prove and reduce inequalities in 
informed decision-making and ultimately ensure appro-
priate and equitable healthcare.
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