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Abstract
Background A significant limitation of the traditional randomized controlled trials is that strong preferences for (or against) 
one treatment may influence outcomes and/or willingness to receive treatment. Several trial designs incorporating patient 
preference have been introduced to examine the effect of treatment preference separately from the effects of individual 
interventions. In the current study, we summarized results from studies using doubly randomized preference trial (DRPT) 
or fully randomized preference trial (FRPT) designs and examined the effect of treatment preference on clinical outcomes.
Methods The current systematic review and meta-analysis was conducted according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Studies using DRPT or FRPT design were identified using 
electronic databases, including PubMed, Cochrane Library, EMBASE, and Google Scholar between January 1989 and 
November 2018. All studies included in this meta-analysis were examined to determine the extent to which giving patients 
their preferred treatment option influenced clinical outcomes. The following data were extracted from included studies: study 
characteristics, sample size, study duration, follow-up, patient characteristics, and clinical outcomes. We further appraised 
risk of bias for the included studies using the Cochrane Collaboration’s risk of bias tool.
Results The search identified 374 potentially relevant articles, of which 27 clinical trials utilized a DRPT or FRPT design 
and were included in the final analysis. Overall, patients who were allocated to their preferred treatment intervention were 
more likely to achieve better clinical outcomes [effect size (ES) = 0.18, 95% confidence interval (CI) 0.10–0.26]. Subgroup 
analysis also found that mental health as well as pain and functional disorders moderated the preference effect (ES = 0.23, 
95% CI 0.11–0.36, and ES = 0.09, 95% CI 0.03–0.15, respectively).
Conclusions Matching patients to preferred interventions has previously been shown to promote outcomes such as satisfaction 
and treatment adherence. Our analysis of current evidence showed that allowing patients to choose their preferred treatment 
resulted in better clinical outcomes in mental health and pain than giving them a treatment that is not preferred. These results 
underline the importance of incorporating patient preference when making treatment decisions.

Electronic supplementary material The online version of this 
article (https ://doi.org/10.1007/s4027 1-019-00379 -6) contains 
supplementary material, which is available to authorized users.
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1 Introduction

The concept of patient-centered care has gained universal 
recognition in the discussion of best practices in modern 
healthcare [1]. Shared decision-making (SDM), an essential 
component of the patient-centered care model, is designed to 
empower patients with the best available evidence to make 

informed clinical decisions [2]. SDM requires an exchange 
of information between clinicians and patients; however, 
one of the greatest challenges for healthcare providers in 
implementation of SDM is consistently engaging patients 
in the clinical decision-making process [1]. Incorporating 
patient treatment preference into clinical decision-making 
has been demonstrated to increase patient satisfaction, pro-
mote treatment adherence, and subsequently, improve clini-
cal outcomes [3].

While several clinical trials showed no difference in out-
comes between patients who received a preferred treatment 
and those who did not receive a preferred one [4–6], there 
is a growing body of evidence demonstrating additional 
benefits, separate from the direct effects of treatment, of 
the effects of treatment preference. Le et al. [7] reported 
that among patients diagnosed with posttraumatic stress 
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Key Points for Decision Makers 

A few trial designs, e.g., doubly randomized prefer-
ence trial (DRPT) and fully randomized preference trial 
(FRPT), incorporating patient preference have been 
introduced to examine the unbiased effect of treatment 
preference separately from the direct effects of individual 
treatments.

Allowing patients to choose their preferred treatment 
resulted in better clinical outcomes in mental health and 
pain than giving them a treatment that is not preferred; 
this underlines the importance of incorporating patient 
preference when making treatment decisions.

group [12]. In a fully randomized preference trial (FRPT), 
patient treatment preferences are revealed at baseline; 
patients are then, nonetheless, randomly assigned to a treat-
ment group [13]. The FRPT design differs from the DRPT 
design, which allows patients in the choice arm to receive 
their preferred treatment. Another preference trial design 
is called the partially randomized preference trial (PRPT). 
In a PRPT, only patients with a strong treatment prefer-
ence are allowed to receive their preferred treatment, while 
those without a specific treatment preference are randomly 
assigned to a treatment [14]. Of the three trial designs dis-
cussed, the DRPT and FRPT designs are able to estimate 
an unbiased treatment preference effect (PE) [11]. Previous 
meta-analysis studies examining the effect of treatment pref-
erence had either lacked data from trials using DRPT and/
or FRPT designs, included studies evaluating non-clinical 
outcomes, or included study results from PRPT trials [10, 
15–18]. Therefore, the current meta-analysis was restricted 
to clinical trials using the DRPT and FRPT designs in order 
to examine the unbiased effect of treatment preference on 
clinical outcomes.

2  Methods

The current systematic review and meta-analysis was 
conducted according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [19]. All included studies received ethical and insti-
tutional review board (IRB) approval from their respective 
institutions.

2.1  Literature Search

Studies were identified using electronic databases, including 
PubMed, Cochrane Library, EMBASE, and Google Scholar. 
The literature review included works conducted between 
January 1989 and November 2018 to encompass all pref-
erence trials completed subsequent to the introduction of 
the DRPT design by Rucker [12] and the FRPT design by 
Torgerson et al. [13]. Search terms included “patient prefer-
ence” or “patient choice” in combination with “two-stage” or 
“doubly randomized” or “fully randomized”. Further search 
strategies included a citation search using Rucker et al. [12] 
and Torgerson et al. [13], as these were the first papers to 
describe the DRPT and FRPT designs, respectively.

2.2  Eligibility Criteria

All studies included in this meta-analysis were examined to 
determine the extent to which giving patients their preferred 
treatment option influenced clinical outcomes. Figures 1 
and 2 depict the DRPT and FRPT designs. The effect of 

disorder (PTSD) who received either prolonged exposure 
therapy (PET) or pharmacotherapy, there was a significant 
improvement in health-related quality of life outcomes in 
patients who received their preferred treatment modality 
compared to those treated with a non-preferred option. In 
terms of improving adherence, a randomized preference 
trial by Kwan et al. [5], comparing treatment modalities for 
depression, found that patients allocated to a non-preferred 
treatment arm were more likely to drop out of the study and 
attend fewer expected visits compared to preference-matched 
patients. In addition to improvement in adherence and qual-
ity of life, preference has been shown to improve clinical 
outcomes. Kocsis et al. [8] found that patients diagnosed 
with depression who received their preferred treatment had 
higher rates of remission and better clinical outcomes, dem-
onstrated by lower scores on the Hamilton Rating Scale for 
Depression.

Randomized controlled trials (RCTs), the gold standard 
in clinical research, remain the most robust method to obtain 
quality data concerning efficacy and safety. They, however, 
fail to account for patients who decline randomization due 
to a strong preference for (or against) a particular treatment 
option, allowing only participants with weak or no treat-
ment preference to be investigated [9]. Strong preference 
for a certain treatment may jeopardize both the internal and 
external validity of trial results [10]. Several trial designs, 
incorporating patient preference, have been introduced 
to examine the effects of treatment preference separately 
from the direct effects of individual interventions [11]. A 
doubly randomized preference trial (DRPT) or two-stage 
randomized preference trial design first randomly assigns 
patients to either the choice or no-choice arm. Thereafter, 
within the choice arm, patients are given an opportunity to 
select their preferred treatment; while within the no-choice 
arm, patients are again randomly assigned to a treatment 
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treatment preference, i.e., PE, was defined as the difference 
in clinical outcomes between patients who received their 
preferred treatment and those who did not receive their pre-
ferred treatment, as follows [11]:

where μAA represents observed mean outcome of patients 
who prefer treatment A and receive treatment A. Likewise, 
μBB denotes observed mean outcome of patients who prefer 
and receive treatment B. On the contrary, μAB represents 
observed mean outcome of patients who prefer treatment 
B but receive treatment A, and μBA denotes observed mean 
outcome of patients who prefer treatment A but receive treat-
ment B.

The DRPT design also allows for estimation of the effect 
of treatment choice. The effect of treatment choice, i.e., the 
choice effect, is defined as the difference in clinical out-
comes between patients who are given an opportunity to 

Preference effect (PE) ∶= 1∕2 ×
[

(�AA + �BB)−
(

�AB + �BA

)]

,

choose their treatment and those who are randomly assigned 
to treatment, denoted as [20]:

where μA and μB represent the observed overall mean outcome 
of patients randomly assigned to treatment A and B, respec-
tively, regardless of preference. The PE differs from the choice 
effect in that the no-choice arm includes a proportion of patients 
who were randomized to preferred treatment by chance.

Other types of clinical trials such as traditional RCT and 
PRPT designs were excluded as they did not estimate the true 
effect of treatment preference [11]. Studies measuring nonclin-
ical outcomes, such as academic examination scores or patient 
satisfaction, were also excluded. Two independent investiga-
tors independently screened study titles and abstracts for eli-
gibility. Full text versions of appropriate trials were retrieved 
and further examined for inclusion. Discrepancies between 
investigators were resolved through a consensus discussion.

Choice effect (CE) ∶ 1∕2 ×
[(

�AA + �BB

)

−
(

�A + �B

)]

Fig. 1  Doubly randomized preference trial design

Fig. 2  Fully randomized preference trial design
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2.3  Risk of Bias Assessment and Data Extraction

Risk of bias was assessed using the Cochrane Collabora-
tion’s risk of bias tool, which evaluates the quality of RCTs 
based on the following criteria: random sequence generation, 
allocation concealment, blinding of participants and person-
nel, blinding of outcome assessment, incomplete outcome 
data, selective reporting, and other biases [21]. Using these 
criteria, the Cochrane tool classifies each trial as having a 
low, unclear, or high risk of bias. AMSTAR-2 (A MeaSure-
ment Tool to Assess systematic Reviews) [22] was used to 
evaluate the methodological quality of the 2008 Preference 
Collaboration Review Group meta-analysis [18]. The follow-
ing data were extracted from included studies: study char-
acteristics, sample size, study duration, follow-up, patient 
characteristics (age, gender), and clinical outcomes.

2.4  Statistical Analysis

We estimated the standardized effect size (ES) using 
Cohen’s d for the mean differences in the clinical outcomes 
of patients who received a preferred treatment compared 
to those who received a non-preferred treatment for each 
included study [23]. Cohen’s d was calculated with values 
of 0.2, 0.5, and 0.8, corresponding to small, medium, and 
large ES, respectively. The choice effect was also estimated 
for studies using a DRPT design. An overall ES was calcu-
lated across studies. Subgroup analyses were conducted for 
distinct preference trial designs and disease categories.

The fixed-effects model assumes that there is one true ES 
between studies and that all differences in observed treat-
ment outcomes across included studies are solely due to 
sampling error [24]. In the current meta-analysis, heteroge-
neity was likely to be observed due to differences in study 
design and disease state; thus, a random effects model was 
appropriate to account for variance between studies. The 
I2 statistic was evaluated to quantify the variability in PE 
estimates due to heterogeneity between studies rather than 
chance. I2 was calculated with values of 25%, 50%, and 75%, 
corresponding to low, moderate, and high heterogeneity, 
respectively. Data was analyzed using the R programming 
package Metafor [25].

3  Results

3.1  Search Results and Study Selection

The initial electronic database search identified 374 poten-
tially relevant articles, of which 98 duplicates were excluded. 
The screening phase identified 36 RCTs, published in Eng-
lish, utilizing an FRPT or DRPT design. Of the 36 prefer-
ence trials identified, seven measured non-clinical outcomes, 

eight did not report the required statistics to calculate an ES 
for the PE, and two pairs of studies analyzed data from the 
same sample (Fig. 3). Data from studies reporting multiple 
clinical outcomes or data from multiple studies evaluating 
the same sample population were aggregated and an overall 
ES was applied, resulting in 19 distinct ESs. Included trials 
measured various outcomes such as Hamilton Rating Scale 
for Depression scores, remission of depression, pain and 
function scores, quality of life, and weight loss. The pooled 
ES of eight studies using an FRPT design reported by the 
Preference Collaborative Review Group in 2008 was also 
included [18].

A total of 27 preference trials examining the effects of 
patient preference on clinical outcomes met the established 
inclusion criteria of this study. Six studies utilized the DRPT 
design, allowing patients randomized to the choice arm to 
receive their preferred treatment. The remaining 21 studies 
utilized the FRPT design, randomly assigning patients to 
interventions without regard to patient treatment preference 
identified at baseline.

Of the 27 included studies, nine investigated the effect 
of patient preference on outcomes related to mental health 
disorders and 14 studies evaluated the PE related to pain 
and functional disorders. The remaining four studies evalu-
ated the impact of patient preference on weight-loss treat-
ment options. Initial analysis of all studies produced a high 
I2 value of 94.9%. After excluding the four weight-loss trials 
(rationale discussed below), heterogeneity improved signifi-
cantly and the I2 value was reduced to a moderate 52.1%.

3.2  Quality Assessment

Included studies were classified as randomized trials; how-
ever, allocation was either not concealed or the method 
of concealment was not described in eight trials [5, 6, 8, 
26–30]. All included studies were classified as having a 
moderate or high risk of performance bias, primarily due 
to the inability to blind treatment assignment. The choice 
arm in DRPT designs is inherently unblinded as patients 
choose their intervention. Inability to blind is also a char-
acteristic of many FRPTs such as in psychotherapy versus 
pharmacotherapy trials. All studies reported attrition rates; 
however, they were unbalanced between groups in several 
studies, leading to potential for attrition bias (see Appendix 
Figs. 1 and 2 in the Electronic Supplementary Material). 
There was no evidence of publication bias observed when 
evaluating the funnel plot of included studies (see Appendix 
Fig. 3 in the Electronic Supplementary Material). The pri-
mary methodological limitation of the Preference Collabo-
rate Review Group meta-analysis identified by AMSTAR-2 
was lack of specific detail regarding quality assessment of 
included studies.
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3.3  Overall Preference Effect

Overall, patients who received their preferred treatment 
intervention were more likely to achieve better clinical out-
comes, with an overall preference ES = 0.18, 95% confidence 
interval (CI) 0.10–0.26; p < 0.0001 (Fig. 4). The I2 test for 
heterogeneity produced a value of 52.1%, indicating a mod-
erate level of heterogeneity among studies included in the 
pooled analysis.

3.4  Preference Effect by Disease Category

Subgroup analyses revealed that treatment related to pain 
and functional disorders (ES = 0.09, 95% CI 0.03–0.15; 
p = 0.0032) as well as to mental health disorders (ES = 0.23, 

95% CI 0.11–0.36; p = 0.0003) was improved when treat-
ment preference and treatment allocation were congruent 
(Fig. 4). Analysis of both disease categories produced a 
small ES; however, matching patients to preferred interven-
tions showed a larger magnitude of benefit in the treatment 
of mental-health–related conditions in comparison to pain- 
and function-related conditions.

Eight out of nine trials in the mental health subgroup 
compared psychotherapy to pharmacotherapy (Table 1). 
Mergl et al. [31] reported significantly lower scores on the 
17-item Hamilton Rating Scale for Depression (HAMD-
17) in patients with mild to moderate depression who 
received their preferred intervention in the psychotherapy 
group. However, no significant improvement of HAMD-17 
scores was observed in patients who preferred and received 

Fig. 3  Flow diagram of study selection. RCT  randomized controlled trial
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pharmacotherapy with sertraline [31]. This indicated that 
preference considerations were more meaningful when 
considering psychotherapy in patients with depression. On 
the contrary, Le et al. [7] found that in patients diagnosed 
with PTSD, the treatment PE was significant in patients who 
received their preferred pharmacotherapy, sertraline, but 
only observed a nonsignificant improvement in a subgroup 
of patients who received their preferred psychotherapy, PET 
[7].

3.5  Preference Effect by Trial Design

We also estimated overall preference ESs by trial design, 
i.e., FRPT versus DRPT, to determine whether PEs were 
moderated by study design. The analysis between the two 
designs was rather similar with both FRPT (ES = 0.14, 95% 
CI 0.05–0.22; p = 0.001) and DRPT (ES = 0.27, 95% CI 
0.06–0.47; p = 0.009) demonstrating a small, but statistically 
significant benefit in patients who received their preferred 
treatment in both trial designs (see Appendix Fig. 4 in the 
Electronic Supplementary Material). Two included studies 
utilizing the DRPT design used an alternative randomiza-
tion method, choosing to randomize patients once into three 
groups: (1) treatment A, (2) treatment B, and (3) choice arm 
[26, 31]. Using this simplified method rather than the pro-
posed consecutive randomizations using a 1:1 ratio might 
have resulted in a loss of precision [11].

3.6  Choice Effect

The choice effect was estimated only for studies using the 
DRPT design. When examining the difference in clinical 
outcomes between patients who were given an opportunity 
to choose their preferred treatment and those who were 
assigned to a treatment, we observed a small but statistically 
significant ES (ES = 0.14, 95% CI 0.0–0.28; p = 0.046; see 
Appendix Fig. 5 in the Electronic Supplementary Material). 
The magnitude of the treatment-choice effect was marginally 
lower relative to treatment PE; nonetheless, results indicate 
that simply having the opportunity to choose a treatment 
might confer a benefit.

3.7  Treatment and Selection Effects

ESs for the treatment and selection effects (SEs) were 
also estimated for comparison. The treatment effect (TE) 
is defined as the difference in observed mean outcomes 
between interventions [11]. Three out of four DRPT studies 
included in the statistical analysis observed a larger prefer-
ence ES compared to TE size [7, 26, 31] (Table 1). Several 
FRPT studies also reported a larger ESs for PE compared to 
TE [5, 29, 30] (Table 1). The SE describes how outcomes 
might differ in participants who would select a particular 
treatment if given the opportunity. Only the DRPT design 
can estimate an unbiased SE [11]. There were several sig-
nificant differences in clinical outcomes between patients 
who preferred one treatment and those who would prefer 

Fig. 4  Analysis of preference 
effect observed in all stud-
ies and by disease category. 
CI confidence interval, OPT 
optimizing PTSD treatment, 
PCR preference collaborative 
review, RE random effects, 
WTP women take pride
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the other. Specifically, preferring PET as opposed to pre-
ferring pharmacotherapy and preferring a self-directed pro-
gram (SD) versus preferring a group program (G) would 
result in better Sickness Impact Profile (SIP) total score in 
women with diagnosed cardiac disease and health-related 
quality of life in patients with PTSD, respectively (Table 1). 
For weight-loss trials, patients preferring calorie- and fat-
restricted lacto-ovo-vegetarian diet (LOV-D) as compared to 
preferring standard calorie- and fat-restricted diet (STD-D) 
and preferring low-fat diet (LFD) versus preferring low-car-
bohydrate diet (LCD) were more likely to lose more weight 
(Table 1).

4  Discussion

4.1  Summary of Results

The current meta-analysis was conducted to estimate the 
effect of patient preference on clinical outcomes in 23 
FRPT and DRPT. Unlike previous meta-analysis studies 
[10, 15–18], this study investigated the effect of treatment 
preference in clinical trials using the FRPT and DRPT study 
designs, as they are the only trial designs that can estimate an 
unbiased PE [11]. Intuitively, receipt of a preferred treatment 
would improve treatment adherence and patient satisfaction, 
as indicated in the literature [5, 32]. More importantly, our 
study directly examined the effect of treatment preference 
on clinical outcomes, separately from the TE, and showed 
that matching patients to their preferred treatment options 
improved clinical outcomes, with a small, but statistically 
significant overall preference ES of 0.18 (95% CI 0.10–0.26; 
p < 0.0001). The observed magnitude of benefit was particu-
larly apparent in trials examining mental health conditions. 
These results are consistent with previous literature showing 
that patients who are more receptive and expect significant 
improvement gain greater benefit from psychotherapy [33].

4.2  Strengths and Limitations of Preference Trials

RCTs provide the foundation for evidence-based medicine; 
however, the effects of patient preference, when unaccounted 
for could threaten internal and external validity. When 
comparing new interventions to standard of care, patients 
consenting to randomization often prefer the experimental 
treatment. It would be illogical to risk randomization in this 
scenario, assuming the preferred standard treatment could 
be readily obtained [34]. Patients may also decline rand-
omization because of a strong preference for (or against) a 
particular intervention, limiting study participants to those 
with weak or no preference [9]. Both scenarios illustrate the 
potential of patient preference to negatively impact external 
validity by influencing recruitment.Ta
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Negative patient mentality caused by discrepancy 
between preferred and allocated treatment has been termed 
resentful demoralization [35]. Blinding is the primary 
approach used to limit the effects of preference; therefore, 
resentful demoralization is particularly concerning in the 
present context, where in many of the included studies, 
blinding was deemed impossible or impractical. Resentful 
demoralization may reduce internal validity by effecting 
outcomes directly (impact on attrition and adherence) or 
indirectly through psychological responses, such as nega-
tive placebo-like effects, providing an inaccurate measure 
of the true TE [36, 37].

Several preference trials produced no strong evidence 
of a difference in clinical outcomes between groups of 
patients who received their preferred treatment and those 
who received a non-preferred treatment [4–6, 26, 28–30, 
38–44]. Outcomes of weight-loss trials were not positively 
influenced by patient preference regardless of study design 
[27, 28, 40, 41] (see Appendix Fig. 6 in the Electronic Sup-
plementary Material). These consistently negative results 
suggest that preference may not play a significant role in the 
treatment of obesity. Yancy et al. [40] observed no differ-
ence in weight loss between patients allowed to choose their 
preferred diet compared to those randomized to a diet option. 
Furthermore, in the Paving the Road to Everlasting Food 
and Exercise Routine (PREFER) trial conducted by Burke 
et al. [27], patients who received their diet of choice actually 
performed worse than patients assigned to a non-preferred 
diet. Intuitively, allowing a patient to choose his or her pre-
ferred treatment at worst should result in no difference in 
clinical outcomes compared to receiving a non-preferred 
treatment. The significantly negative results might indicate 
potential flaws in the study design and/or implementation. 
In the PREFER trial, the authors hypothesized that the lack 
of benefit seen in patients who received their preferred treat-
ment might have been caused by differences in motivation 
and confidence. The no-choice group might have been deter-
mined to succeed despite their assignment, while the choice 
group might have been overly confident of positive results 
due to receiving their preferred intervention. In addition, 
participants might have merely forgotten their original pref-
erence, diminishing the influence of preference throughout 
the study. Yancy et al. [40] suggested the lack of benefits 
seen in the choice group might be due to increased palatabil-
ity and subsequent increased caloric intake of foods in the 
preferred diet. An alternative explanation was the “personal 
trainer” effect, where participants are more adherent when 
given explicit direction [40]. Similar to the Yancy et al. [40] 
and Burke et al. [27] studies using the DRPT design, the 
other two weight-loss trials utilizing the FRPT design did 
not observe benefits when patients received their preferred 

interventions [28, 41]. As a result, we elected to exclude the 
weight-loss trials from the pooled analysis because of their 
inconsistency and other unobservable factors that might have 
influenced study results.

Preference trial designs offer several advantages in esti-
mating the effect of patient treatment preference in clinical 
trials; however, they are not free of limitations. A potential 
limitation of preference trials is a flaw in the assumption 
that a chosen treatment accurately represents patients’ true 
preference. A true treatment preference requires a level 
of health literacy adequate to comprehend the treatment 
options, including the expected risks and benefits. Addition-
ally, in preference trials, treatment preference was assumed 
to remain constant throughout the trial. However, in reality, 
patient preference may change after treatment begins [45]. 
Another significant limitation of preference trial designs is 
lack of data on strength of preference. It is reasonable to 
hypothesize that strength of preference is correlated to the 
observed magnitude of the treatment PE; however, this infor-
mation is often not collected. Finally, it might be possible 
that reasoning for preferring a treatment option may vary. 
Some patients may choose an intervention primarily because 
of perceived efficacy, while others will take disruption of 
daily activities and other considerations of convenience into 
account [46, 47].

The current study had several limitations. PRPTs can-
not estimate an unbiased PE because the mean outcomes of 
patients receiving treatment incongruent with their prefer-
ence (denoted as μAB and μBA above) cannot be estimated. 
The exclusion of the PRPT design and trials with nonclinical 
outcomes left us a sample of 27 clinical trials available for 
analysis. A few studies using the DRPT design identified in 
our literature search compared choice and no-choice groups 
overall [48, 49]; however, to estimate PE, outcomes must 
be presented for interventions individually. Exclusion of 
these trials because of omitted data led to a disproportion-
ate number of FRPTs included in this analysis. Also, due 
to the different study designs (DRPT vs FRPT) and disease 
categories, there was a moderate level of heterogeneity. This 
was addressed to some extent by excluding the weight-loss 
intervention trials [27, 28, 40, 41] from statistical analyses 
and use of a random effects model. By excluding the outlier 
weight-loss studies from the statistical analysis, the I2 value 
was reduced from 94.9 to 52.1%. However, use of a random 
effects model assigns less relative weight to large studies 
and more relative weight to small studies compared to the 
fixed-effects model [24]. This may have caused studies with 
smaller sample sizes to be given disproportionate weight in 
determining the overall ES. Finally, included clinical trials 
appeared to be at moderate/high risk of bias, primarily due 
to inability to blind either patients or trial personnel.
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5  Conclusion

In line with the SDM model, involving patients in choice of 
therapy by relaying risks and benefits of treatment options, 
and supporting patients in exploring individualized treat-
ment priorities and goals is imperative to achieving patient-
centered care. The current study adds to the growing body of 
evidence that beyond being essential for patient autonomy, 
incorporating patient preference into clinical decision-mak-
ing improves clinical outcomes.
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