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Abstract
Objective: This study examined the influence of physicians’ recommendations and 
gender on the decision-making process in a preference-sensitive situation.
Methods: N = 201 participants were put in a hypothetical scenario in which they 
suffered from a rupture of the anterior cruciate ligament (ACL). They received gen-
eral information on two equally successful treatment options for this injury (surgery 
vs physiotherapy) and answered questions regarding their treatment preference, 
certainty and satisfaction regarding their decision and attitude towards the treat-
ment options. Then, participants watched a video that differed regarding physician's 
recommendation (surgery vs physiotherapy) and physician's gender (female vs male 
voice and picture). Afterwards, they indicated again their treatment preference, cer-
tainty, satisfaction and attitude, as well as the physician's professional and social 
competence.
Results: Participants changed their treatment preferences in the direction of the phy-
sician's recommendation (P  <  .001). Decision certainty (P  <  .001) and satisfaction 
(P < .001) increased more strongly if the physician's recommendation was congruent 
with the participant's prior attitude than if the recommendation was contrary to the 
participant's prior attitude. Finally, participants’ attitudes towards the recommended 
treatment became more positive (surgery recommendation: P < .001; physiotherapy 
recommendation: P < .001). We found no influence of the physician's gender on par-
ticipants’ decisions, attitudes, or competence assessments.
Conclusion: This research indicates that physicians should be careful with recommen-
dations when aiming for shared decisions, as they might influence patients even if the 
patients have been made aware that they should take their personal preferences into 
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1  | INTRODUC TION

In many situations, patients have to make health-related decisions. 
Such decisions are particularly challenging, especially when there are 
two or more treatment options which the empirical evidence con-
firms as equally effective. Decisions in such situations are referred 
to as preference-sensitive, since in the end, the patient's preference 
will determine the decision made, and thus the individual needs and 
preferences of a patient must be taken into account very carefully.1,2 
However, many people find it difficult to make decisions about their 
own health.3-5 Often, medical expertise is needed to make an in-
formed decision, or at least to indicate an informed preference for 
a treatment option.6,7 Usually, patients are medical laypeople, and 
physicians often overestimate the medical knowledge of their pa-
tients.8 Many patients do not fully understand their physicians when 
receiving information about their condition, and they cannot remem-
ber information about treatments and risks adequately.8 Therefore, 
it is not enough just to give patients information; rather, decisions 
regarding their health should be discussed with the physician and 
made together.9,10

Shared decision making (SDM) describes a decision-making pro-
cess in which physicians and patients are involved in the decision 
together. The partners in the decision-making process should jointly 
discuss possible decision options, exchange relevant medical infor-
mation and patient preferences and then decide on an option.11,12 
Although many studies show positive effects of SDM, there are still 
unresolved questions and ambivalent findings.13-17 The study pre-
sented here attempts to answer some of these still unresolved ques-
tions and aims to examine relevant effects.

The influence of a physician's recommendation for a treatment 
option has rarely been investigated.18-20 Only a few studies have in-
vestigated the influence of a recommendation in a preference-sen-
sitive decision situation (eg21,22). As far as we know, there have been 
no studies yet that examined the influence of the physician's gender 
in the case of SDM. The study presented here is intended to contrib-
ute to understanding the effects of a physician's recommendation 
and gender in the case of a preference-sensitive decision. The rup-
ture of the anterior cruciate ligament (ACL) was selected as a prefer-
ence-sensitive situation.

1.1 | Shared decision making

Fowler and colleagues showed that at the time of their study most 
medical decisions were made by physicians alone.23 However, most 

patients want to be involved in decision making and receive all rel-
evant information—both positive and negative.24,25 Therefore, it is 
not appropriate for physicians simply to inform their patients about 
a treatment decision they have already made.26

SDM goes beyond obtaining informed consent. The attending 
physician should not only obtain the consent of the patient, but also 
consider with the patient the risks, benefits and limitations of the 
different treatment options, as well as the patient's preferences; 
then, the physician and the patient should make a joint decision 
on a treatment option.11,12,24,27-29 Charles and colleagues11 and 
Stiggelbout and colleagues12 described a four-step model that de-
fines SDM and provides physicians with a template for the process 
of joint decision making. The first step should be for the physician to 
inform the patient that a decision has to be made. In the second step, 
the various treatment options are named and explained, and their 
advantages and disadvantages described. In a third step, patients are 
then asked to pass on their wishes, values, preferences, and other 
important information to the physician. These are then discussed to-
gether. The collected information is considered and integrated into 
the treatment plan. In the fourth and final step, the patient's desired 
role in the decision-making process is discussed, and a decision for 
treatment is taken jointly.

Previous research on SDM shows that this type of decision mak-
ing has some advantages over mere informed consent. Many pa-
tients would like to make joint decisions about their treatment with 
their physician and prefer SDM over a physician-centred decision.24 
This is a trend that has increased in the years since 2000. In 71% of 
the studies in the years between 2000 and 2012, the people pre-
ferred SDM compared to 50% of studies before 2000.24

Stacey and colleagues found that SDM leads to greater patient 
confidence in the decision taken.30 Similarly, Shay and Lafata con-
clude that patients gain more knowledge, and attitude and emotions 
regarding the treatment are more positive if a joint decision has been 
made.13 SDM can also lead to less conflict and higher quality in de-
cision making and a reduction in the frequency of operations16 and 
costs for the health-care system.31,32 Eggeling and colleagues have 
also found a reduction in decision-making conflict.21 They simulated 
parts of the SDM process by showing their participants a video of a 
physician who explained all of the relevant information on treatment 
options and made it clear that the decision for a treatment option 
depended on their personal preferences. After the participants had 
received all of the relevant information about their treatment op-
tions, they stated that they experienced less conflict in making their 
decisions and were more satisfied with the decision-making process, 
irrespective of the physician's recommendations.

account. This could be particularly problematic if the recommendation is not in line 
with the patient's preferences.

K E Y W O R D S

attitude, decision satisfaction, gender, medical decision making, physiotherapy, 
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     |  271MEINHARDT et al.

1.2 | Preference-sensitive decisions

SDM can have a particularly positive effect on the decision-mak-
ing process in a preference-sensitive decision situation.21,22 A 
preference-sensitive decision is one in which scientific evidence 
shows that no treatment option would have a better outcome than 
any other.22 This is the case, for example, with a rupture of the 
ACL.33-36 For this injury, there are two equally promising treat-
ment options. An ACL reconstruction is a surgical replacement 
of the ACL (surgical treatment option). The alternative treatment 
option is to have the musculature that surrounds the knee joint 
treated through physiotherapy. The musculature built up by the 
physiotherapy exercises is supposed to restore the stability of the 
knee even without the ACL and compensate for its absence (physi-
otherapeutic treatment option). There are cases in which surgical 
treatment cannot be avoided because the stability of the knee is 
too severely impaired.33,34,37 The decision situation can also differ 
for people who are highly active in sports. In particular, for pro-
fessional athletes, this is not a preference-sensitive decision since 
surgical intervention is usually more appropriate for people with a 
very athletic lifestyle, especially if they practice a sport that puts 
a strain on their knees. However, for the vast majority of people 
and if the stability of the knee is not so severely restricted that 
surgical intervention is unavoidable, both treatment options are 
comparably successful.33-37

A rupture of the ACL is therefore a preference-sensitive deci-
sion situation and well suited for research purposes in the field of 
decision making in the medical context.38 Since no evidence defin-
itively identifies one treatment option as better over any other, the 
personal experience and assessment of physicians and patients have 
a major impact on the choice of a treatment option. In this case, it 
is particularly important in the sense of SDM that both parties in-
volved come to a decision jointly.

1.3 | Physicians’ recommendations

Factors that may influence decisions in preference-sensitive de-
cision-making situations are the physician's recommendation or 
lack of recommendation for one of the possible treatment options. 
The absence of a physician's recommendation and the resulting 
scientific uncertainty can lead to lower decision satisfaction and 
greater decision uncertainty.39 A physician's recommendation, on 
the other hand, can influence the decision for a treatment option 
even against the patient's previous preference, which also can sub-
sequently lead to dissatisfaction with a decision.19 Scherr and col-
leagues found that a physician's recommendation can outweigh a 
patient's preference.20 They examined the influence of physicians’ 
recommendations on patients with prostate cancer. The study 
showed that the influence of the physician's recommendation ex-
ceeded the influence of the patient's preference. It also showed 
that in this case, the physician's recommendation was not based 
on the personal attitudes of the patients or the advantages and 

disadvantages of the different treatment options, but depended 
mainly on age and histological findings. The influence of physician's 
recommendations may even be so strong that patients choose a 
recommended treatment option even though this treatment is less 
promising for them.18

In a preference-sensitive situation such as an ACL rupture, the 
physician's recommendation takes on even more importance, be-
cause both possible treatment options are promising, and the pa-
tient cannot purely rely on scientific evidence to make a treatment 
decision. Patients need to find additional reasons to make a decision. 
Since a physician's recommendation can result in less uncertainty 
and more satisfaction,39 following a physician's recommendation 
could lead to a reduction in the number of patients who are not sat-
isfied with their treatment option in a preference-sensitive situation. 
A recommendation that is in line with the patient's own preference 
should also lead to less conflict in decision making. Based on these 
considerations, we stated the following hypotheses that specified 
the impact of a physician's recommendation on participants’ treat-
ment preferences, decision certainty and satisfaction, and their atti-
tude towards the treatments.

Hypothesis 1 Participants who were recommended a surgical treat-
ment show a higher preference for this treatment after the 
recommendation than participants who were recommended a 
physiotherapeutic treatment and vice versa.

Hypothesis 2 Decision certainty and satisfaction are lower for those 
participants who received a recommendation that was incongru-
ent with their prior attitude than for those who received a recom-
mendation that was congruent with their prior attitude.

Hypothesis 3 Participants who were recommended a surgical treat-
ment show a more positive attitude towards this treatment than 
participants who were recommended a physiotherapeutic treat-
ment (H3a). Participants who were recommended a physiother-
apeutic treatment show a more positive attitude towards this 
treatment than participants who were recommended a surgical 
treatment (H3b).

1.4 | Physicians’ gender

An aspect that influences adherence to a physician's recommenda-
tion is the patient's trust in the physician.40 The gender of the physi-
cian could affect this trust. It has been shown that female physicians 
were less trusted in training than their male counterparts.41 In ad-
dition, female physicians were given worse evaluations by patients 
than male physicians.42

Fassiotto and colleagues showed in their study that female phy-
sicians also received significantly worse ratings by other physicians 
in specialist training than their male colleagues. This was especially 
the case if the female physicians being evaluated worked in typically 
male-dominated disciplines,43 including orthopedics and trauma sur-
gery. These findings are relevant for the present study since these 
very disciplines would be involved in the ACL reconstruction surgery.
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Research findings are largely unclear, however, regarding the 
question of how a physician's gender influences patients’ deci-
sions. It is an empirically open question as to what extent a physi-
cian's gender has an impact in the context of SDM, especially in a 
preference-sensitive situation. The present study seeks to answer 
this question. Based on the considerations, we stated the following 
hypotheses regarding the impact of a physician's gender on partici-
pants’ treatment preferences, attitude towards the treatments, and 
perception of professional competence.

Hypothesis 4 Participants who were recommended treatment by a 
male physician show a higher preference for this treatment after 
the recommendation than participants who were recommended 
treatment by a female physician.

Hypothesis 5 Participants who were recommended treatment by a 
male physician show a more positive attitude towards this treat-
ment than participants who were recommended treatment by a 
female physician.

Hypothesis 6 Participants who received information and the recom-
mendation from a male physician perceive their physician as more 
professionally competent than participants who received infor-
mation and the recommendation from a female physician.

2  | METHODS

We conducted a randomized controlled experiment in an online 
setting. The participants were placed in a hypothetical situation in 
which they had to imagine they suffered from an ACL rupture and 
had to decide on a treatment.

2.1 | Ethical approval

The study presented here was part of a research project that 
was approved by the Ethics Committee of the Leibniz-Institut für 
Wissensmedien.

2.2 | Design

This study used a 2 (physician's recommendation: surgery vs physi-
otherapy) × 2 (physician's gender: female vs male) between-groups 
design with repeated measurement. As dependent variables, we 
captured the participants’ treatment preference, the certainty and 
satisfaction regarding the decision, the attitude towards the treat-
ment options and the assessment of the competence of the physi-
cian (professional and social). In addition, demographic data and the 
main reasons for choosing one of the treatment options were col-
lected. The participants were randomly assigned to one of the four 
conditions. They were blinded to the other conditions. They were 
made aware of the purpose of the study and the other conditions 
only after participation.

2.3 | Sample

Power analysis for ANOVAs with α  =  0.05, an intended power of 
85%, and a medium size of f = 0.25 revealed a required sample size of 
N = 204. Because an ACL rupture often occurs among young and ac-
tive people, we recruited mostly university students as participants. 
They were recruited via the e-mail distribution list of the University 
of Tübingen. An invitation link to the study and information about 
the study were sent to potential participants via e-mail. A total of 
310 participants took part in the study. We excluded all participants 
who replied to <90% of the questionnaire. Since several properties 
could have a distorting effect on the study results, we excluded the 
following participants from the data analysis: (a) Participants who 
had already had an ACL rupture or a similar knee injury, (b) were 
students or professionals in the fields of medicine, sports science, or 
physiotherapy, (c) had participated in a previous study on that topic 
or (d) did not pass the manipulation check (see below). We analysed 
the data of the remaining 201 participants. The sampling procedure 
is shown in Figure 1.

One hundred ninety-one participants were university students. 
Five participants were employees of the university. The remaining 
five participants either did not disclose their occupation (two) or 
worked in unrelated fields outside the university. The age of the par-
ticipants was between 18 and 57 years old (mean 23.73, SD 4.88). 
One hundred forty-nine participants identified as female, 50 as male 
and two as diverse. Participation in the study was voluntary, and all 
participants gave written informed consent. As a reward for partici-
pating in the study, they had the opportunity to take part in a raffle 
to win a voucher for an online shop.

2.4 | Procedure

At the beginning of the online survey, participants were pre-
sented with information on the study and a declaration of consent. 
Demographic data such as age, gender, highest educational attain-
ment and occupation were then collected. Subsequently, the hypo-
thetical situation was described. Participants imagined that they had 
suffered an injury to their knee during sporting activity. While wait-
ing for an MRI appointment to finally clarify whether the suspicion of 
an ACL rupture was confirmed, they should imagine that they were 
looking for information on the ACL and its rupture on the Internet.

Each group then received general information on the topic of ACL 
rupture. After reading this information, participants were asked to 
designate their treatment preference for surgery or physiotherapy, 
indicate their certainty and satisfaction regarding that decision, and 
rate their attitude towards the treatment options (Measurement t1).

After this first measurement, the participants were randomly as-
signed to one of four groups. All texts and questions were adapted 
to the respective conditions (ie to the gender of the physician). 
Participants were asked to put on headphones. They were shown a 
video in which either a drawing of a male or a female physician was 
shown as a still image. While the video was running, the participants 
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listened either to a male or female voice who provided identical in-
formation in both conditions. During the simulated consultation, the 
physician confirmed the suspicion of an ACL rupture and provided 
further information on the diagnosis and the two possible treatment 
options. After the first part of the physician's talk, the participants 
listened to the second part of the talk, in which the physician gave 
them a recommendation for one of the treatment options.

Following the videos, the participants were asked for the second 
time (Measurement t2) which treatment option they would choose 
and to indicate certainty, satisfaction, and attitude. They were also 
asked to assess the professional and social competence of the phy-
sician and to specify the reasons that were most important to them 
personally for the decision-making process.

Finally, a manipulation check was carried out. Participants were 
asked whether they could remember the gender of the advising phy-
sician and which recommendation was given. Participants who did 
not pass these test questions were excluded from further analyses 
(see above). Following the questionnaire, the participants were given 
the opportunity to enter their e-mail address in a separate survey in 
order to take part in the draw for the vouchers.

2.5 | Material

The questionnaire was created and administered using the on-
line tool Qualtrics Survey Software.44 This Software enables the 

F I G U R E  1   Sampling procedure [Colour figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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randomized assignment of participants to conditions, the incorpora-
tion of sound recordings, and the storage and export of anonymized 
research data to statistical analysis software. The audio record-
ings of the simulated consultations were recorded by a male and a 
female speaker in the sound studios of a public radio station. The 
scripts (Multimedia Appendix 1) and information texts (Multimedia 
Appendix 2) were taken from previous studies21,38 and adapted for 
the research questions presented here.

2.6 | Measures

In order to determine the treatment preference for one of the two 
possible treatment options, the participants answered a bipolar item 
ranging from 1 = surgery to 7 = physiotherapy.

Decision certainty was captured using the sub-scale ‘decisional 
uncertainty’ (3 items) and decision satisfaction using the sub-scale 
‘perceived effective decision making’ (4 items) from the Decisional 
Conflict Scale.45 All items were measured on a seven-point scale, 
with 1 = strongly disagree to 7 = strongly agree. Strong agreement 
indicated a high level of decision certainty and decision satisfaction. 
Both sub-scales had good internal consistency. Decision certainty: 
Cronbach alpha at t1: α  =  0.83; Cronbach alpha at t2: α  =  0.76. 
Decision satisfaction: Cronbach alpha at t1: α  =  0.88; Cronbach 
alpha at t2: α = 0.90. All items are shown in Table 1.

Attitudes towards treatment options were captured inde-
pendently for each of the options with the seven-point scale by 
Marteau and colleagues.46 Attitude towards surgery: Cronbach 
alpha at t1: α = 0.77; Cronbach alpha at t2: α = 0.81. Attitude towards 

physiotherapy: Cronbach alpha at t1: α = 0.80; Cronbach alpha at t2: 
α = 0.83. The four items of this scale are shown in Table 2.

The professional and social competence of the physician 
(Cronbach alpha social competence: α = 0.87; Cronbach alpha pro-
fessional competence α = 0.89) was measured using the nine-level 
Perceived Professional and Social Competence scale by Willson and 
McNamara.47 The 17 items of this scale are shown in Table 3.

Finally, the reasons for the participants’ decision in favour of 
a treatment option were asked using a single-choice question. 
Participants indicated the most important factor for their decision 
from a list with five options: prior personal experience with the 
topic, the recommendation of the physician, information text about 
the treatment options, information gained from the medical consul-
tation or other.

2.7 | Analysis

Data analysis was performed using IBM SPSS 25 statistics for 
Windows. Normal distribution was not given for most variables. We 
performed 2-factorial or 1-factorial (M)ANOVAs for all hypotheses 
except Hypothesis  2, because simulation studies have shown that 
ANOVAs are robust to violations of the normal distribution assump-
tion.48,49 We provide means and standard deviations (SD) as well as 
F-values, P-values and partial eta-squared (part. η

2) as an indicator of 
effect size.

Hypothesis 2 was tested using a two-way interaction linear re-
gression analysis, followed by a simple slope analysis. We provide 
regression coefficient B, standard error SE and P-values.

The significance level for all analyses was set to α = 0.05.

3  | RESULTS

Before receiving a recommendation from the physician, partici-
pants’ treatment preference did not differ among the conditions, 

TA B L E  1   Measurement of decision certainty and decision 
satisfaction

Decision certainty Decision satisfaction

This decision is hard for me to makea  I feel I have made an 
informed choice

I’m unsure what to do in this 
decisiona 

My decision shows what is 
most important for me

It's clear what choice is best for me I expect to stick with my 
decision

I am satisfied with my 
decision

aIndicates reversely coded items. 

TA B L E  2   Measurement of attitude towards the treatments

For me, surgery/physiotherapy after a rupture of the anterior 
cruciate ligament would be…

(1) beneficial – (7) harmfula 

(1) important – (7) unimportanta 

(1) a bad thing – (7) a good thing

(1) unpleasant – (7) pleasant

aIndicates reversely coded items. 

TA B L E  3   Measurement of professional and social competence

Professional competence Social competence

(1) Unprofessional – (9) Professional (1) Friendly – (9) Unfriendlya 

(1) Experienced – (9) Inexperienceda  (1) Impolite – (9) Polite

(1) Not thorough – (9) Thorough (1) Attentive – (9) Not 
attentivea 

(1) Careful – (9) Carelessa  (1) Unkind – (9) Kind

(1) Incompetent – (9) Competent (1) Pleasant – (9) 
Unpleasanta 

(1) Trained – (9) Untraineda  (1) Not nice – (9) Nice

(1) Not appealing – (9) Appealing (1) Caring – (9) Not caringa 

(1) Confident – (9) Unconfidenta  (1) Insensitive– (9) Sensitive

(1) Sympathetic – (9) 
Unsympathetica 

aIndicates reversely coded items. 
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P = .662. In Hypothesis 1, we had stated an impact of the physician's 
recommendation on participants’ treatment preferences. The data 
supported this hypothesis. Participants who were recommended a 
surgical treatment showed a higher preference for this treatment 
after the recommendation (mean 3.51, SD 2.04) than participants 
who were recommended a physiotherapeutic treatment (mean 5.64, 
SD 1.72), F(1, 199) = 64.36, P < .001, part. η

2 = 0.24.
In Hypothesis 2, we had stated the impact of the physician's rec-

ommendations on decision certainty and satisfaction. We assumed 
that certainty and satisfaction would be higher for those participants 
who received a recommendation that was congruent with their prior 
attitude. To test this assumption, we calculated a linear regression 
analysis with physician's recommendation × prior attitude towards 
surgical treatment and physician's recommendation × prior attitude 
towards physiotherapy as interaction terms; the predicted interac-
tion reached significance for all regression models for both decision 
certainty and satisfaction (see Table 4 and Figures 2 and 3).

In line with our hypothesis, simple slope analyses showed that 
for participants who received a recommendation for surgery, rela-
tively positive attitudes towards surgery predicted high certainty 
(B = 0.62, SE = 0.15, P < .001) and satisfaction (B = 0.45, SE = 0.13, 
P =  .001) with their decision. For participants who received a rec-
ommendation for physiotherapy, relatively positive attitudes to-
wards physiotherapy predicted high certainty (B = 0.62, SE = 0.15, 
P < .001) and satisfaction (B = 0.47, SE = 0.13, P < .001) with their 
decision (congruency effect).

Interestingly, we found nearly the same pattern also the other 
way around: For participants who received a recommendation for 
surgery, relatively positive attitudes towards physiotherapy pre-
dicted low certainty (B = −0.32, SE = 0.14, P = .021). Low satisfac-
tion with their decision, however, was not predicted by positives 
attitudes towards physiotherapy (P = .106). For participants who re-
ceived a recommendation for physiotherapy, relatively positive atti-
tudes towards surgery predicted low certainty (B = −0.37, SE = 0.14, 

Decision certainty Decision satisfaction

B SE P B SE P

Physician's recommendation × prior 
attitude towards surgical treatment

0.50 0.10 <.001 0.42 0.09 <.001

Physician's recommendation × prior 
attitude towards physiotherapy

−0.47 0.10 <.001 −0.33 0.09 <.001

TA B L E  4   Effects of linear 
regression analysis with physician's 
recommendation × prior attitude towards 
surgical treatment and physician's 
recommendation × prior attitude towards 
physiotherapy as interaction terms

F I G U R E  2   Linear regression analysis for decision certainty [Colour figure can be viewed at wileyonlinelibrary.com]

F I G U R E  3   Linear regression analysis for decision satisfaction [Colour figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
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P = .007) and low satisfaction (B = −0.39, SE = 0.12, P = .001) with 
their decision (incongruency effect).

In Hypothesis  3, we had stated an impact of the physician's 
recommendation on participants’ attitudes towards surgery (H3a) 
and physiotherapy (H3b). Before receiving a recommendation, par-
ticipants’ attitudes towards surgery (P  =  .782) and physiotherapy 
(P = .902) did not differ among the conditions. Supporting H3a, par-
ticipants who were recommended a surgical treatment showed a 
more positive attitude towards surgery (mean 4.35, SD 1.17) than 
participants who were recommended a physiotherapeutic treat-
ment (mean 3.39, SD 1.17), F(1, 199) = 34.14, P < .001, part. η

2 = 0.15. 
Supporting H3b, participants who were recommended physiother-
apy showed a more positive attitude towards physiotherapy (mean 
5.22, SD 1.11) than participants who were recommended surgery 
(mean 4.57, SD 1.24), F(1, 199) = 15.40, P < .001, part. η

2 = 0.07.
In Hypothesis 4, we had stated an impact of the physician's gen-

der on participants’ treatment preferences. Contrary to this hypoth-
esis, there was no difference between participants who had received 
a recommendation by a male physician (mean 4.62, SD 2.14) and par-
ticipants who had received a recommendation by a female physician 
(mean 4.52, SD 2.20), F(1, 199) = 0.11, P = .745.

In Hypothesis 5, we had stated an impact of the physician's gen-
der on participants’ attitudes towards the recommended treatment. 
Our analysis showed no significant interaction effect between phy-
sician's gender and recommendation on participants’ attitudes to-
wards surgery, F(1, 197) = 0.23, P =  .631, and physiotherapy, F(1, 
197) = 0.50, P =  .479. This means that contrary to this hypothesis, 
there was no difference between participants who had received a 
recommendation by a male physician (attitude surgery: mean 3.92, 
SD 1.19; attitude physiotherapy: mean 4.83, SD 1.18) and partici-
pants who had received a recommendation by a female physician 
(attitude surgery: mean 3.83, SD 1.34; attitude physiotherapy: mean 
4.95, SD 1.26).

In Hypothesis  6, we had stated an impact of the physician's 
gender on participants’ perception of the physician's professional 
competence. Contrary to this hypothesis, we found no difference 
between participants who had received a recommendation by a male 
physician (mean 7.38, SD 1.09) and participants who had received a 
recommendation by a female physician (mean 7.40, SD 1.21), F(1, 
199) = 0.03, P = .855. We also found no difference in the assessment 
of social competence, F(1, 199) = 0.15, P = .703.

As an exploratory analysis, we captured the most important rea-
sons for the participants’ decision in favour of a treatment option. 
Seventy-six participants (37.8%) rated the information they gained 
from the simulated consultation as the most important. Sixty-one 
(30.3%) participants indicated the recommendation of the physi-
cian as the most important reason. Thirty-four participants (16.9%) 
named prior personal experience with the topic, and 15 participants 
(7.5%) mentioned the information text about the treatment op-
tions as most important. Thirteen participants (6.5%) marked other 
reasons and mentioned reasons like fear of surgery or duration of 
therapy.

4  | DISCUSSION

This study examined the influence of a physician's recommendation 
and gender on the decision-making process in a preference-sensitive 
decision-making situation. While the data strongly supported the hy-
potheses regarding the influence of a physician's recommendation, 
the hypotheses on the influence of a physician's gender were all re-
jected. We found an influence of the physician's recommendation on 
the treatment preference, decision certainty and satisfaction, and 
the attitude towards the possible treatment options. Although the 
physician had expressly stated in the study video that the decision 
for a treatment option should be based solely on the preference of 
the participants, the physician's recommendation had an evident im-
pact. About 30 per cent of the participants explicitly mentioned the 
physician's recommendation as the most important reason for their 
decision. Since this was a preference-sensitive decision where two 
treatment options showed equally good treatment outcomes, this 
influence is particularly interesting. The present study also found 
a reduction in decision conflict: If the physician's recommendation 
corresponded with the participants’ attitude, decision certainty 
and satisfaction increased significantly more strongly than with an 
incongruent recommendation. Decision certainty and satisfaction 
were higher if the physician's recommendation corresponded to the 
participants’ attitude and lower if the recommendation was incon-
gruent with participants’ attitude.

These results are particularly interesting for physicians who 
aim to share decision making with their patients. While the study 
shows that a physician's recommendation seems to have a signif-
icant influence on the patients’ decision, this is not in the spirit 
of shared decision making, where patients and their preferences 
should be a priority.12 Especially in the case of a preference-sen-
sitive decision situation in which two treatment options show a 
comparable recovery success, the recommendation of the physi-
cian should not be the key factor for the decision of the patients. 
Physicians should be aware that their recommendations not only 
have a substantial impact but that patients may also assume that 
the physician's recommendation was made based on information 
they were not given. So, if physicians want to make a shared de-
cision with their patients, they should not only be careful with 
their recommendation but also ensure that they disclose the rea-
sons and motives for their recommendation. In addition, it could 
be detrimental if the recommendation does not correspond to 
the patient's attitude. It is therefore essential that a physician be 
aware of the patient's attitudes and preferences. As it would be 
good for patients to feel as confident and satisfied with their de-
cision as possible, it might be beneficial for physicians, who wish 
to establish shared decision making, not to make a treatment rec-
ommendation at all. Alternatively, physicians could wait and see 
until they know the preference of their patients and only then 
decide whether to make a recommendation or not. Future re-
search should investigate how physicians cope with this type of 
conversation and under what circumstances they can adapt their 
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communication style accordingly. This research could also exam-
ine physicians’ and patients’ understanding of their own roles and 
analyse their expectations of their conversation partner.

Contrary to our expectation that participants follow the rec-
ommendation of a female physician less often than that of a male 
physician, the study showed that gender did not influence partici-
pants’ decisions in favour of a treatment option. Nor was there any 
influence of the physician's gender on the change of attitude and 
the perceived professional or social competence. The comparison 
with the study by Bonds and colleagues,41 which investigated the 
extent to which patients trusted physicians, is interesting. In their 
study, trust in physicians was relatively high, but trust was positively 
associated with male physicians. Differences between those find-
ings and the present study could be due to the different samples. 
The participants of Bonds and colleagues41 were actual patients in 
a hospital, their average age was much higher (mean 54 years), and 
their educational level lower. Only 25% of the patients had some 
kind of academic education. The participants in the present study 
were younger and more highly educated. Therefore, the question 
arises whether age and educational level might have influenced the 
findings on gender stereotypes. This question should be further in-
vestigated in future studies that explicitly control for age and edu-
cational level. Moreover, the study by Bonds and colleagues41 was 
published in 2004 and it is possible that gender stereotypes have 
changed since then. More recent studies from other medical do-
mains have found only small50 or no gender differences.51 Further 
research should systematically investigate in which health-related 
areas problematic gender stereotypes still prevail and how they can 
be addressed.

As a meta-analysis has shown, ‘(f)emale primary care physicians 
engage in more communication that can be considered patient cen-
tered … than their male colleagues.’ (p. 756,52). In our study, the male 
and female physician used the exact same communication style. In 
future studies, it could be investigated if there is an interaction ef-
fect of gender and communication style on the evaluation of physi-
cians. It is plausible that the communicative behaviour of a physician 
has a stronger influence than gender itself.53,54

Overall, we consider the results of the present study to be quite 
encouraging from the perspective of gender-equality initiatives. 
Since neither the participants’ decisions, attitudes nor their percep-
tion of competence were dependent on the physician's gender, this 
allows for the conclusion that the sample tested did not judge people 
or their information based on gender.

Despite the insights that this study provides, it also has some 
limitations. This includes the fact that the participants did not 
have a real physician-patient conversation, but only watched a 
simulated video. Accordingly, the consultation did not include in-
teractive elements. It is not possible to conclusively evaluate the 
extent to which people would have behaved differently in a real 
consultation. Moreover, the participants were healthy people who 
were only supposed to imagine their injury and not real patients, 
and it cannot be said how well the participants managed to put 
themselves in this situation. Future research should therefore 

aim at replicating these findings with real patients who are in a 
real conversation situation with a physician. In addition, we had 
a rather particular sample of participants, which contained a dis-
proportionate number of females. This high number of female 
participants was due to the recruitment process using the e-mail 
distribution list of a university that offers numerous humanities 
courses with a high proportion of women. Further research with a 
more balanced sample is necessary. Finally, we only investigated 
treatment preferences and attitudes towards treatments and did 
not record any real decision-making behaviour. These aspects 
should be considered more thoroughly in further studies with real 
patients.

5  | CONCLUSION

This study contributed some new findings on whether a physician's 
recommendation and gender influenced the decision-making pro-
cess in a preference-sensitive decision-making situation. Our find-
ings show the influence of a physician's recommendation on the 
treatment preference, decision certainty and satisfaction, and the 
attitude towards the recommended treatment. The study did not re-
veal any gender effects, indicating that there was no preference for 
one gender, and there was no evidence of discriminative behaviour 
in response to a male or female physician.

6  | PR AC TICE IMPLIC ATIONS

Our findings indicate that physicians should be careful with recom-
mendations when aiming for shared decisions, as they might influ-
ence patients even if the patients have been made aware that they 
should give weight to their personal preferences. This could be 
particularly problematic if the recommendation is not in line with 
prior attitudes, as this lessens a patient's certainty and satisfaction 
regarding the decision. Physicians should always be aware of the ef-
fect of their recommendations and be mindful of this influence in the 
conversation situation.

CONFLIC T OF INTERE S T
No conflicts of interest are declared.

AUTHORS’  CONTRIBUTION
All authors contributed substantially to the conception and design 
of this work. AM was involved in the acquisition of data, AM, ME 
and MB analysed and interpreted the data; all the authors contrib-
uted significantly to the discussion. JK, MB and ME drafted the 
manuscript; UC and AM commented on it and critically revised it. 
All of the authors approved to the final version to be published; 
all of the authors agreed to be accountable for all aspects of the 
work in ensuring that questions related to the accuracy or integ-
rity of any part of the work would be appropriately investigated 
and resolved.



278  |     MEINHARDT et al.

PATIENT OF PUBLIC CONTRIBUTION
There were no patients, service-users or care-givers involved in our 
study. The participants in our study were mostly university students 
who took part in an online experiment.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available from 
osf.io/y467e.55

ORCID
Marie Eggeling   https://orcid.org/0000-0001-9749-7321 
Ulrike Cress   https://orcid.org/0000-0002-8996-8303 
Joachim Kimmerle   https://orcid.org/0000-0002-6345-9498 
Martina Bientzle   https://orcid.org/0000-0002-1312-4032 

R E FE R E N C E S
	 1.	 Elwyn G, Dehlendorf C, Epstein RM, Marrin K, White J, Frosch DL. 

Shared decision making and motivational interviewing: achieving 
patient-centered care across the spectrum of health care prob-
lems. Ann Fam Med. 2014;12(3):270-275. https://doi.org/10.1370/
afm.1615

	 2.	 Dehlendorf C, Grumbach K, Schmittdiel JA, Steinauer J. Shared 
decision making in contraceptive counseling. Contraception. 
2017;95(5):452-455. https://doi.org/10.1016/j.contr​acept​
ion.2016.12.010

	 3.	 Operskalski JT, Barbey AK. Risk literacy in medical decision-mak-
ing: how can we better represent the statistical structure of risk? 
Sci Transl Med. 2016;352(6284):413-414. https://doi.org/10.1126/
scien​ce.aaf7966

	 4.	 Xie B, Champion JD, Kwak J, Fleischmann KR. Mobile health, infor-
mation preferences, and surrogate decision-making preferences of 
family caregivers of people with dementia in rural hispanic com-
munities: cross-sectional questionnaire study. J Med Internet Res. 
2018;20(12):e11682. https://doi.org/10.2196/11682

	 5.	 Chen Y-Y, Li C-M, Liang J-C, Tsai C-C. Health information obtained 
from the internet and changes in medical decision making: ques-
tionnaire development and cross-sectional survey. J Med Internet 
Res. 2018;20(2):e47. https://doi.org/10.2196/jmir.9370

	 6.	 Coulter A, Entwistle V, Gilbert D. Sharing decisions with patients: 
is the information good enough? BMJ. 1999;318(7179):318-322. 
https://doi.org/10.1136/bmj.318.7179.318

	 7.	 Santema TBK, Stoffer EA, Kunneman M, Koelemay MJW, Ubbink 
DT. What are the decision-making preferences of patients in vascu-
lar surgery? A mixed-methods study. BMJ Open. 2017;7(2):e013272. 
https://doi.org/10.1136/bmjop​en-2016-013272

	 8.	 Jukic M, Kozina S, Kardum G, Hogg R, Kvolik S. Physicians overes-
timate patient’s knowledge of the process of informed consent: a 
cross-sectional study. Med Glas. 2011;8(1):39-45.

	 9.	 Hargraves I, LeBlanc A, Shah ND, Montori VM. Shared decision 
making: the need for patient-clinician conversation, not just infor-
mation. Health Aff. 2016;35(4):627-629. https://doi.org/10.1377/
hltha​ff.2015.1354

	10.	 Montori VM, Kunneman M, Hargraves I, Brito JP. Shared decision 
making and the internist. Eur J Intern Med. 2017;37:1-6. https://doi.
org/10.1016/j.ejim.2016.09.018

	11.	 Charles C, Gafni A, Whelan T. Shared decision-making in the 
medical encounter: what does it mean? (or it takes at least two to 
tango). Soc Sci Med. 1997;44(5):681-692. https://doi.org/10.1016/
S0277-9536(96)00221-3

	12.	 Stiggelbout AM, Pieterse AH, De Haes JCJM. Shared deci-
sion making: concepts, evidence, and practice. Patient Educ 

Couns. 2015;98(10):1172-1179. https://doi.org/10.1016/j.
pec.2015.06.022

	13.	 Shay LA, Lafata JE. Where is the evidence? A systematic review 
of shared decision making and patient outcomes. Med Decis Mak. 
2015;35(1):114-131. https://doi.org/10.1177/02729​89X14​551638

	14.	 Joosten EAG, DeFuentes-Merillas L, de Weert GH, Sensky T, van 
der Staak CPF, de Jong CAJ. Systematic review of the effects of 
shared decision-making on patient satisfaction, treatment adher-
ence and health status. Psychother Psychosom. 2008;77(4):219-226. 
https://doi.org/10.1159/00012​6073

	15.	 Di M, Mao C, Yang Z, et al. Lack of effects of evidence-based, in-
dividualised counselling on medication use in insured patients with 
mild hypertension in China: a randomised controlled trial. BMJ 
Evid Based Med. 2019;25(3):bmjebm-2019-111197. https://doi.
org/10.1136/bmjebm-2019-111197

	16.	 Boss EF, Mehta N, Nagarajan N, et al. Shared decision mak-
ing and choice for elective surgical care: a systematic review. 
Otolaryngol Head Neck Surg. 2016;154(3):405-420. https://doi.
org/10.1177/01945​99815​620558

	17.	 Coulter A, Entwistle V, Eccles A, Ryan S, Shepperd S, Perera R. 
Personalised care planning for adults with chronic or long-term 
health conditions. Cochrane Database Syst Rev. 2015;3.

	18.	 Gurmankin AD, Baron J, Hershey JC, Ubel PA. The role of physicians’ 
recommendations in medical treatment decisions. Med Decis Mak. 
2002;22(3):262-271. https://doi.org/10.1177/02789​X0202​2003008

	19.	 Mendel R, Traut-Mattausch E, Frey D, et al. Do physicians’ rec-
ommendations pull patients away from their preferred treat-
ment options? Heal Expect. 2012;15(1):23-31. https://doi.
org/10.1111/j.1369-7625.2010.00658.x

	20.	 Scherr KA, Fagerlin A, Hofer T, et al. Physician recommendations 
trump patient preferences in prostate cancer treatment decisions. 
Med Decis Mak. 2017;37(1):56-69. https://doi.org/10.1177/02729​
89X16​662841

	21.	 Eggeling M, Bientzle M, Cress U, Shiozawa T, Kimmerle J. The im-
pact of physicians’ recommendations on treatment preference 
and attitudes: a randomized controlled experiment on shared de-
cision-making. Psychol Heal Med. (In Press). 2020;25(3):259–269. 
https://doi.org/10.1080/13548​506.2019.1687917

	22.	 Müller-Engelmann M, Keller H, Donner-Banzhoff N, Krones T. 
Shared decision making in medicine: the influence of situational 
treatment factors. Patient Educ Couns. 2011;82(2):240-246. https://
doi.org/10.1016/j.pec.2010.04.028

	23.	 Fowler FJ, Levin CA, Sepucha KR. Informing and involving pa-
tients to improve the quality of medical decisions. Health Aff. 
2011;30(4):699-706. https://doi.org/10.1377/hltha​ff.2011.0003

	24.	 Chewning B, Bylund CL, Shah B, Arora NK, Gueguen JA, Makoul 
G. Patient preferences for shared decisions: a systematic review. 
Patient Educ Couns. 2012;86(1):9-18. https://doi.org/10.1016/j.
pec.2011.02.004

	25.	 Jenkins V, Fallowfield L, Saul J. Information needs of patients with 
cancer: results from a large study in UK cancer centres. Br J Cancer. 
2001;84(1):48-51. https://doi.org/10.1054/bjoc.2000.1573

	26.	 Barry MJ, Edgman-Levitan S. Shared decision making - The pinna-
cle of patient-centered care. N Engl J Med. 2012;366(9):780-781. 
https://doi.org/10.1056/NEJMp​1109283

	27.	 Frosch DL, Kaplan RM. Shared decision making in clinical medicine: 
past research and future directions. Am J Prev Med. 1999;17(4):285-
294. https://doi.org/10.1016/S0749-3797(99)00097-5

	28.	 Frosch DL, Moulton BW, Wexler RM, Holmes-Rovner M, Volk RJ, 
Levin CA. Shared decision making in the United States: Policy and 
implementation activity on multiple fronts. Z Evid Fortbild Qual 
Gesundhwes. 2011;105(4):305-312. https://doi.org/10.1016/j.
zefq.2011.04.004

	29.	 Hack TF, Degner LF, Watson P, Sinha L. Do patients benefit from 
participating in medical decision making? Longitudinal follow-up 

https://orcid.org/0000-0001-9749-7321
https://orcid.org/0000-0001-9749-7321
https://orcid.org/0000-0002-8996-8303
https://orcid.org/0000-0002-8996-8303
https://orcid.org/0000-0002-6345-9498
https://orcid.org/0000-0002-6345-9498
https://orcid.org/0000-0002-1312-4032
https://orcid.org/0000-0002-1312-4032
https://doi.org/10.1370/afm.1615
https://doi.org/10.1370/afm.1615
https://doi.org/10.1016/j.contraception.2016.12.010
https://doi.org/10.1016/j.contraception.2016.12.010
https://doi.org/10.1126/science.aaf7966
https://doi.org/10.1126/science.aaf7966
https://doi.org/10.2196/11682
https://doi.org/10.2196/jmir.9370
https://doi.org/10.1136/bmj.318.7179.318
https://doi.org/10.1136/bmjopen-2016-013272
https://doi.org/10.1377/hlthaff.2015.1354
https://doi.org/10.1377/hlthaff.2015.1354
https://doi.org/10.1016/j.ejim.2016.09.018
https://doi.org/10.1016/j.ejim.2016.09.018
https://doi.org/10.1016/S0277-9536(96)00221-3
https://doi.org/10.1016/S0277-9536(96)00221-3
https://doi.org/10.1016/j.pec.2015.06.022
https://doi.org/10.1016/j.pec.2015.06.022
https://doi.org/10.1177/0272989X14551638
https://doi.org/10.1159/000126073
https://doi.org/10.1136/bmjebm-2019-111197
https://doi.org/10.1136/bmjebm-2019-111197
https://doi.org/10.1177/0194599815620558
https://doi.org/10.1177/0194599815620558
https://doi.org/10.1177/02789X02022003008
https://doi.org/10.1111/j.1369-7625.2010.00658.x
https://doi.org/10.1111/j.1369-7625.2010.00658.x
https://doi.org/10.1177/0272989X16662841
https://doi.org/10.1177/0272989X16662841
https://doi.org/10.1080/13548506.2019.1687917
https://doi.org/10.1016/j.pec.2010.04.028
https://doi.org/10.1016/j.pec.2010.04.028
https://doi.org/10.1377/hlthaff.2011.0003
https://doi.org/10.1016/j.pec.2011.02.004
https://doi.org/10.1016/j.pec.2011.02.004
https://doi.org/10.1054/bjoc.2000.1573
https://doi.org/10.1056/NEJMp1109283
https://doi.org/10.1016/S0749-3797(99)00097-5
https://doi.org/10.1016/j.zefq.2011.04.004
https://doi.org/10.1016/j.zefq.2011.04.004


     |  279MEINHARDT et al.

of women with breast cancer. Psychooncology. 2006;15(1):9-19. 
https://doi.org/10.1002/pon.907

	30.	 Stacey D, Légaré F, Lewis K, et al. Decision aids for people facing 
health treatment or screening decisions. Cochrane Database Syst 
Rev. 2017;(4).

	31.	 Lee EO, Emanuel EJ. Shared decision making to improve care and re-
duce costs. N Engl J Med. 2013;368(1):6-8. https://doi.org/10.1056/
nejmp​1209500

	32.	 Lofland JH, Johnson PT, Ingham MP, Rosemas SC, White JC, Ellis L. 
Shared decision-making for biologic treatment of autoimmune dis-
ease: Influence on adherence, persistence, satisfaction, and health 
care costs. Patient Prefer Adherence. 2017;11:947-958. https://doi.
org/10.2147/PPA.S133222

	33.	 Krause M, Frosch KH, Freudenthaler F, Achtnich A, Petersen W, 
Akoto R. Operative versus conservative treatment of anterior cru-
ciate ligament rupture a systematic review of functional improve-
ment in adults. Dtsch Arztebl Int. 2018;115(51-52):855-862. https://
doi.org/10.3238/arzte​bl.2018.0855

	34.	 Monk AP, Davies LJ, Hopewell S, Harris K, Beard DJ, Price AJ. 
Surgical versus conservative interventions for treating anterior cru-
ciate ligament injuries. Cochrane Database Syst Rev. 2016;(4).

	35.	 Streich NA, Zimmermann D, Bode G, Schmitt H. Reconstructive 
versus non-reconstructive treatment of anterior cruciate liga-
ment insufficiency. A retrospective matched-pair long-term fol-
low-up. Int Orthop. 2011;35(4):607-613. https://doi.org/10.1007/
s00264-010-1174-6

	36.	 Kumar S, Singh K, Chadha G. Comparative study of anterior cruci-
ate ligament reconstruction versus conservative treatment among 
non-athletes: a 10-years followup. J Orthop Trauma Surg Relat Res. 
2018;13(1).

	37.	 Meuffels DE, Favejee MM, Vissers MM, Heijboer MP, Reijman M, 
Verhaar JAN. Ten year follow-up study comparing conservative 
versus operative treatment of anterior cruciate ligament ruptures. 
A matched-pair analysis of high level athletes. Br J Sports Med. 
2009;43(5):347-351. https://doi.org/10.1136/bjsm.2008.049403

	38.	 Eggeling M, Bientzle M, Shiozawa T, Cress U, Kimmerle J. The 
impact of visualization format and navigational options on lay-
people’s perception and preference of surgery information vid-
eos: randomized controlled trial and online survey. J Particip Med. 
2018;10(4):e12338. https://doi.org/10.2196/12338

	39.	 Politi MC, Clark MA, Ombao H, Dizon D, Elwyn G. 
Communicating uncertainty can lead to less decision satis-
faction: a necessary cost of involving patients in shared de-
cision making? Heal Expect. 2011;14(1):84-91. https://doi.
org/10.1111/j.1369-7625.2010.00626.x

	40.	 Hall MA, Camacho F, Dugan E, Balkrishnan R. Trust in the medical 
profession: conceptual and measurement issues. Health Serv Res. 
2002;37(5):1419-1439. https://doi.org/10.1111/1475-6773.01070

	41.	 Bonds DE, Foley KL, Dugas E, Hall MA, Extrom P. An explora-
tion of patients’ trust in physicians in training. J Health Care Poor 
Underserved. 2004;15(2):294-306. https://doi.org/10.1353/
hpu.2004.0018

	42.	 Hall JA, Blanch-Hartigan D, Roter DL. Patients’ satisfaction with male 
versus female physicians: a meta-analysis. Med Care. 2011;49(7):​
611-617. https://doi.org/10.1097/mlr.0b013​e3182​13c03f

	43.	 Fassiotto M, Li J, Maldonado Y, Kothary N. Female surgeons as 
counter stereotype: the impact of gender perceptions on trainee 

evaluations of physician faculty. J Surg Educ. 2018;75(5):1140-1148. 
https://doi.org/10.1016/j.jsurg.2018.01.011

	44.	 Smith SM, Smith R, Smith J, Orgill S. Qualtrics survey software.
	45.	 O’Connor AM. Validation of a decisional conflict scale. Med Decis 

Mak. 1995;15(1):25-30. https://doi.org/10.1177/02729​89X95​
01500105

	46.	 Marteau TM, Dormandy E, Michie S. A measure of in-
formed choice. Heal Expect. 2001;4(2):99-108. https://doi.
org/10.1046/j.1369-6513.2001.00140.x

	47.	 Willson P, McNamara JR. How perceptions of a simulated phy-
sician-patient interaction influence intended satisfaction and 
compliance. Soc Sci Med. 1982;16(19):1699-1704. https://doi.
org/10.1016/0277-9536(82)90095-8

	48.	 Blanca M, Alarcón R, Arnau J, Bono R, Bendayan R. Non-normal 
data: is ANOVA still a valid option? Psicothema. 2017;29(4):552-557. 
https://doi.org/10.7334/psico​thema​2016.38

	49.	 Schmider E, Ziegler M, Danay E, Beyer L, Bühner M. Is it really ro-
bust?: Reinvestigating the robustness of ANOVA against violations 
of the normal distribution assumption. Methodology. 2010;6(4):147-
151. https://doi.org/10.1027/1614-2241/a000016

	50.	 Mazzi MA, Rimondini MA, Deveugele M, Zimmermann C, Deledda 
G, Bensing J. Does gender matter in doctor-patient communication 
during standard gynaecological consultations? An analysis using 
mixed methods. Commun Med. 2014;11(3):285-298. https://doi.
org/10.1558/cam.v11i3.24806

	51.	 Nolen HA, Moore JX, Rodgers JB, Wang HE, Walter LA. Patient 
preference for physician gender in the emergency department. Yale 
J Biol Med. 2016;89(2):131-142.

	52.	 Roter DL, Hall JA, Aoki Y. Physician gender effects in medi-
cal communication: a meta-analytic review. J Am Med Assoc. 
2002;288(6):756-764. https://doi.org/10.1001/jama.288.6.756

	53.	 Bientzle M, Fissler T, Cress U, Kimmerle J. The impact of physicians’ 
communication styles on evaluation of physicians and informa-
tion processing: a randomized study with simulated video consul-
tations on contraception with an intrauterine device. Heal Expect. 
2017;20(5):845-851. https://doi.org/10.1111/hex.12521

	54.	 Fissler T, Bientzle M, Cress U, Kimmerle J. The impact of advice 
seekers’ need salience and doctors’ communication style on atti-
tude and decision making: a web-based mammography consulta-
tion role play. JMIR Cancer. 2015;1(2):e10. https://doi.org/10.2196/
cancer.4279

	55.	 Eggeling M, Meinhardt A-L, Cress U, Kimmerle J, Bientzle M. Data 
for paper “: the impact of a physician’s recommendation and gen-
der on informed decision making: a randomized controlled study 
in a simulated decision situation. osf.io/y467e. Published 2020. 
Accessed September 16, 2020.

How to cite this article: Meinhardt AL, Eggeling M, Cress U, 
Kimmerle J, Bientzle M. The impact of a physician’s 
recommendation and gender on informed decision making: A 
randomized controlled study in a simulated decision situation. 
Health Expect. 2021;24:269–281. https://doi.org/10.1111/
hex.13161

https://doi.org/10.1002/pon.907
https://doi.org/10.1056/nejmp1209500
https://doi.org/10.1056/nejmp1209500
https://doi.org/10.2147/PPA.S133222
https://doi.org/10.2147/PPA.S133222
https://doi.org/10.3238/arztebl.2018.0855
https://doi.org/10.3238/arztebl.2018.0855
https://doi.org/10.1007/s00264-010-1174-6
https://doi.org/10.1007/s00264-010-1174-6
https://doi.org/10.1136/bjsm.2008.049403
https://doi.org/10.2196/12338
https://doi.org/10.1111/j.1369-7625.2010.00626.x
https://doi.org/10.1111/j.1369-7625.2010.00626.x
https://doi.org/10.1111/1475-6773.01070
https://doi.org/10.1353/hpu.2004.0018
https://doi.org/10.1353/hpu.2004.0018
https://doi.org/10.1097/mlr.0b013e318213c03f
https://doi.org/10.1016/j.jsurg.2018.01.011
https://doi.org/10.1177/0272989X9501500105
https://doi.org/10.1177/0272989X9501500105
https://doi.org/10.1046/j.1369-6513.2001.00140.x
https://doi.org/10.1046/j.1369-6513.2001.00140.x
https://doi.org/10.1016/0277-9536(82)90095-8
https://doi.org/10.1016/0277-9536(82)90095-8
https://doi.org/10.7334/psicothema2016.38
https://doi.org/10.1027/1614-2241/a000016
https://doi.org/10.1558/cam.v11i3.24806
https://doi.org/10.1558/cam.v11i3.24806
https://doi.org/10.1001/jama.288.6.756
https://doi.org/10.1111/hex.12521
https://doi.org/10.2196/cancer.4279
https://doi.org/10.2196/cancer.4279
https://doi.org/10.1111/hex.13161
https://doi.org/10.1111/hex.13161


280  |     MEINHARDT et al.

APPENDIX 1

Hypothetical situation and video script

PART 1
Imagine you are in the following situation

In your free time you like to do sports. A few days ago, you had 
an accident while doing sports: During a suboptimal movement you 
twisted your left knee. At first you experienced great pain, which 
was relieved slightly by cooling. Your knee has become very swollen 
since then and you have difficulties walking.

With the injury you go to your doctor and tell about the accident 
and the symptoms that you have since. The doctor examines your 
knee externally and tells you that the injury is possibly a rupture of 
the anterior cruciate ligament. However, this cannot be said exactly 
at the moment, because the knee is very swollen. Therefore, the 
doctor refers you to the radiologist to have a magnetic resonance 
imaging (MRI) performed and to clarify if your cruciate ligament is 
actually torn. In the meantime, you should protect your knee and get 
crutches for support.

At home, you arrange an MRI-appointment for 3 weeks later. To 
learn more about the cruciate ligament and cruciate ligament inju-
ries, you search the web for information. There you find the follow-
ing information:

PART 2
A few weeks later, the swelling in your knee has subsided signifi-
cantly. You hardly have pain anymore and you can already walk bet-
ter. Only sometimes the knee still feels a bit shaky. You keep your 
MRI appointment as planned. Since the results of the MRI ware sent 
to your doctor by the radiologist, you see your doctor to discuss 
them together.

Now you hear two parts of the conversation with your doc-
tor. Please listen carefully until the end. Please do NOT pause in 
between.

Please put on HEADPHONES now or turn on your SPEAKERS.

INTRODUC TION FOR E VERYONE
Good afternoon. I heard that your knee is feeling better and you can 
treat again without pain. I’m glad to hear that.

It's good that you had the MRI scan anyway, because unfortu-
nately my presumption was confirmed: Your anterior cruciate liga-
ment is torn. Fortunately, it looks like there are no other injuries.

Thanks to the diagnosis, we can now discuss your treatment 
options. There are two different treatment options for a cruciate 
ligament rupture. A cruciate ligament rupture can be treated both 
surgically and non-surgically.

During surgical treatment, the broken anterior cruciate liga-
ment is replaced by a transplant, made of an endogenous tendon. 
The surgery usually takes place stationary and under general an-
esthesia. It lasts about one to one and a half hours. The procedure 
is performed arthroscopically. In arthroscopic surgery only a few, 

several millimeters long surgical cuts are made, the surgery is pos-
sible without major, externally visible wounds or scars. The trans-
plant is usually created from one or more endogenous tendons, 
for example the semitendinosus tendon. In the weeks and months 
after the surgery, post-treatment physiotherapy is prescribed, 
which is very important to restore a proper function of the knee 
joint.

During non-surgical treatment, the knee is trained extensively 
in physiotherapy. Due to the lack of movement through the pro-
tection of the knee joint, the knee-surrounding muscles severely 
degraded. The aim is that it will soon be possible again to com-
pletely stretch and bend the knee. Once this is achieved, the mus-
cle growth and the training of the muscle control through strength 
and stability training are paramount. Later, protective reflexes are 
trained through coordination exercises and reactive force train-
ing. The central goal of the non-surgical treatment is to train the 
muscles so, thus compensating the stability lost by the cruciate 
ligament injury. The non-surgical treatment should begin as soon 
as possible and takes several months. If the physiotherapy is not 
enough because the knee remains too unstable, surgery can be 
performed later. As I said, good results are possible with both 
treatments and you should think carefully about which treatment 
you prefer for yourself.

RECOMMENDATION FOR PHYSIOTHER APY
I would recommend that you first try the non-surgical treatment. In a 
study comparing both treatment methods, it was found that 5 years 
after the injury most of the patients who opted for physiotherapy 
were satisfied with the outcome and did not need surgery. So you 
have a good chance of avoiding a surgical procedure that in itself is 
a burden for the body and involves risks. For some cruciate ligament 
surgeries, there are complications such as infections, thrombosis, 
non-ingrowth of the graft. Only recently, we performed surgery on 
a person of your age and the graft didn't grow in properly, so the 
surgery had to be done a second time.

The disadvantage of the non-surgical treatment is that despite 
physiotherapy the instability of the knee could remain too strong, 
which would mean that in a few months you would need surgery 
anyway. In this case, the treatment would take a little longer 
overall.

Another scientific study has shown that some of the patients who 
had surgery needed to have another surgery because in the follow-
ing years they had a rupture of the replacement plastic. Although 
it happens regularly that surgically-treated patients show a higher 
stability in physiological tests, they usually report no differences 
regarding the personal perception of stability. Physiological tests 
measure the isolated stability and certain movements, the per-
sonal perception refers to the assessment of function and stability 
of the knee in everyday life. In addition, there is no difference in 
the occurrence of early osteoarthritis between patients who were 
treated surgically and non-surgically. For these reasons, I recom-
mend you try the non-surgical treatment first.
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RECOMMENDATION FOR SURG ERY
I would recommend that you have surgery immediately. In a study 
comparing surgical and non-surgical treatment methods, it was 
found that 5 years after the injury most of the patients who opted 
for surgery were satisfied with their outcome. Of course, a surgical 
procedure is always a burden for the body and involves risks. For 
some cruciate ligament surgeries, there are complications such as 
infections, thrombosis, non-ingrowth of the graft. But the risk is low, 
I have experienced such complications with only very few people of 
your age.

Although you may be able to avoid surgery by having physiother-
apy, there is always the risk that despite physiotherapy the instability 
of the knee could remain too strong, which would mean that in a few 
months you would need surgery anyway. It is common that patients 
who were treated non-surgically report no differences regarding the 
personal perception of stability, but surgically-treated patients usu-
ally show a higher stability in physiological tests. Physiological tests 
measure the isolated stability and certain movements, the personal 
perception refers to the assessment of function and stability of the 
knee in everyday life. In addition, there is no difference in the oc-
currence of early osteoarthritis between patients who were treated 
surgically and non-surgically. For these reasons, I recommend you 
undergo surgery.

APPENDIX 2

General information text

WHAT IS THE CRUCIATE LIG AMENT AND WHAT DO WE 
NEED IT FOR?
The knee joint is stabilized by a number of ligaments. The cruciate 
ligament is part of this ligamentous apparatus. Without the cruci-
ate ligaments, the knee would be very unstable. There are anterior 

and posterior cruciate ligaments, which intersect in the centre of the 
joint—hence the name ‘cruciate ligament’. They connect thighs and 
shins and guide the knee in every movement.

Despite their high resilience, the cruciate ligaments are suscep-
tible to injuries. Rupture of the cruciate ligament is one of the most 
common and serious sports injuries, with more than 90% of cases 
affecting the anterior cruciate ligament. There is an especially great 
danger during skiing as well as ball sports like football or basketball. 
The anterior cruciate ligament tear is often a sports injury, which 
occurs by twisting the lower leg away from its natural mechanical 
axis (= sprain).

Most sufferers of a cruciate ligament injury feel a sharp, stab-
bing pain and some hear a crack at the moment of the tear. Typical 
symptoms include swelling of the knee joint, instability of the knee, 
problems with stretching and bending the knee, and bruising in the 
knee area. The severity of these symptoms and the associated pain 
can vary significantly.

Recognizing a cruciate ligament tear is not easy for doctors, as the 
cruciate ligaments lie deep in the knee joint. Thus, it often happens 
that a diagnosis takes weeks or even years. Magnetic resonance im-
aging (MRI) or arthroscopy usually makes it possible to diagnose the 
injury. Knee Osteoarthritis can occur as a late consequence of a cru-
ciate ligament tear.

TRE ATMENT OP TIONS
After a tear of the anterior cruciate ligament, there is the possibil-
ity to perform an operation in which the injured cruciate ligament 
is replaced by a transplant, or to treat conservatively, that is to 
strengthen the knee with the help of physiotherapy. Neither option 
is clearly preferable given the current scientific situation and both 
methods can lead to good treatment outcomes (Meuffels et al, 2009; 
Streich et al, 2011, Monk et al, 2016).


