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Executive Summary 
Working in healthcare is exhausting and stressful. Physicians often work long shifts, face demanding 

administrative responsibilities, and only have limited time for their patients during consultation 

(Manwell, Williams, Babbott, Rabatin, & Linzer, 2009). The ‘fixing-people production-line’ system 

that characterizes current healthcare practices, has already been shown to be detrimental for physicians 

as it was associated with rising burn-out rates (Alacacioglu, Yavuzsen, Dirioz, Oztop, & Yilmaz, 2009). 

However, over the last years, researchers have started to question the appropriateness and effectiveness 

of this system by extending the impact of the detrimental effects for physicians onto the quality of patient 

care (Sturmberg & Cilliers, 2009). Ariely and Lanier (2015) argue that the highly time-pressured 

environment where a physician is scheduled to see a patient every 12 minutes makes physicians highly 

susceptible to cognitive exhaustion, causing poor-quality decisions and degrading patient care.  

Moreover, and perhaps intuitively contradicting, Shared Decision Making (SDM) has gained 

prominence over the last two decades (Légaré, Ratté, Gravel, & Graham, 2008). This decision making 

dynamic favoring high levels of patient involvement seems to conflict with the highly time-pressured 

setting in which physicians are ought to make decisions. With time constraints being the number one 

barrier to SDM (Légaré et al., 2008), time seems to play a significant role in its successful 

implementation and execution.  

To address the suggestion that the current time-pressured healthcare system is harmful for the 

quality of the patient-doctor interaction, may result in inefficient outcomes and hampers implementation 

of SDM, this research investigates the effect of time pressure on decision making during consultation. 

As such, it compared the clinical decision making process and its outcomes of a patient group consulted 

in regular consultation time conditions with those of a patient group consulted under conditions of 

lengthened consultation time. By means of an experimental field study, quantitative data was acquired 

to answer the research questions. 

 
Research questions 

As argued by Sturmberg and Cilliers (2009), time pressure may not only be detrimental for physicians 

themselves but also degrade the patient-doctor interaction and the outcome quality of a consultation. In 

an attempt to address these statements, this research investigated the effect of time pressure on decision 

making in clinical practice. Therefore, it aimed to answer the following research questions: 

 

• RQ 1: How does time pressure affect decision making in clinical practice?    

 

• RQ 2a: How does time pressure affect the decision making process in clinical practice? 

• RQ 2b: How does time pressure affect the decision making outcomes in clinical practice? 
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Method 

To answer the research questions stated above, an experimental field study was conducted in cooperation 

with two physicians and designed to consist out of two distinct time pressure conditions: high time 

pressure (HTP) and low time pressure (LTP). Creating these two conditions allowed the comparison of 

both the clinical decision making process as well as its outcomes under varying conditions of time 

pressure. These conditions were realized by alleviating the pre-existing time constraint present in the 

current (HTP) condition, resulting in the LTP condition. Subsequently, the experimental field study 

lasted eight consultation sessions per physician. For each physician, data was acquired over the course 

of four consultation sessions in HTP conditions and four consultation sessions in LTP conditions. 

Consequently, data for hypotheses testing was obtained over the course of sixteen consultation sessions. 

This was done by means of audio recordings of the consultations, patient questionnaires, daily surveys 

for physicians and physician consultation cards. Important to note here, is that a consultation session is 

defined as the complete set of consultations a physician executes over the course of a daypart (i.e. 

morning or afternoon; consisting out of 12 consultations on average).  

In total, 167 participants were invited to participate during the consultation sessions of these 

physicians, of which 134 agreed upon participation (participation rate = 80.2%). Agreement to 

participate implied providing permission to make an audio recording of the consultation, the use of 

research-related electronic health record data and answering a patient questionnaire after the 

consultation. 51% of the participants was female and participants had an average age of 66.5 (SD = 

13.45).  

 

Discussion 

The aim of this research was to investigate the effect of time pressure on clinical decision making among 

physicians, with respect to both the decision making process as well as its outcomes.   

To start, two distinct time pressure conditions were realized by means of variations in time 

constraint, providing more time for consultations in the LTP condition. Providing support for this 

methodology, results indicated that the reduction of a time constraint is in fact an adequate means for 

reducing time pressure perceptions among physicians.  

Subsequently, the realization of two distinct time pressure conditions allowed analysis of the 

effect of time pressure on clinical decision making. Regarding the clinical decision making process, the 

findings suggest that time pressure does play a significant role. Based on observer ratings, physicians 

were found to involve the patient less, by showing less SDM behavior, when feeling pressured in terms 

of time. This slight increased SDM behavior in conditions of low time pressure may be interpreted as 

indirect support for the statement by physicians that time constraints are the main barrier to 

implementation of SDM in clinical practice (Légaré et al., 2008). When feeling less time pressured due 

to the reduction of the time constraint, physicians indeed demonstrate more SDM behavior.  
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Furthermore, the increased patient involvement in decision making expressed itself most 

strongly in terms of options discussed, as it was found that the amount of treatment and management 

options discussed increases with decreasing levels of time pressure experienced by the physician. Hence, 

as discussing options is the second step in the SDM process, this finding seems to provide additional 

support for increased patient involvement in conditions of reduced time pressure.  

Beyond alterations regarding the decision making process, also outcome measures were found 

to vary as a function of time pressure. First of all, medical outcomes were expected to decrease. 

However, results indicated opposite effects as patients were ordered back earlier for re-consultation and 

more medical examination was requested in conditions of low time pressure. Reason for this deviation 

may be the extra time available may be used as an investment in understanding the patient’s condition, 

potentially revealing underlying causes or adjacent problems. It may only be thereafter, that outcome 

measures decrease on the long-term as the investment in understanding the patient’s condition turns out 

as a prevention mechanism. Although no definitive explanation can be provided for the rising medical 

outcomes in LTP conditions, it may be seen as an argument that these patients receive less care-related 

attention in comparison to patients in LTP conditions. 

Although future research is needed to verify this statement, conclusions can be drawn with 

respect to whether patients themselves do experience differences in attentiveness by their physician due 

to time pressure, as patient consultation satisfaction was taken into account. From patient point of view, 

however, no difference in satisfaction with the consultation was detected. Patients turned out to be highly 

satisfied with the consultation in both conditions. More in specific, it was found that patients feel that 

the time they have with the physician is long enough to discuss everything, irrespective of the time 

pressure experienced by their physician. Therefore, it seems that even though a physician may 

experience time pressure, patients do not feel their ability to talk with their physician to be restricted by 

time. This difference in patient and physician perception was also found with respect to overall 

consultation satisfaction, as physicians themselves do feel less satisfied with the consultations when 

working in time pressured conditions. They report to feel less able to establish effective report with their 

patients and unable to obtain the details about a patient’s problems they would like to.  

To conclude, time pressure was found to affect both the clinical decision making process and 

its outcomes. By altering the extent to which options are discussed and SDM behavior is demonstrated, 

it is a factor affecting patient involvement in the decision making process. Moreover, by influencing the 

medical outcomes of a consultation as well as physician consultation satisfaction, it may be seen as a 

determinant of care quality from both the medical as well as the physician perspective. However, as this 

study was relatively small in size, it does not provide indisputable answers. t should fore mostly be 

considered an argument for further research. More extensive research in needed to gain a better 

understanding of the effect of time pressure on decision making in clinical practice, possibly providing 

insight in the dynamic nature of time pressure or in the difference between short and long-term time 

pressure effects.  
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1 Introduction 
Working in healthcare is exhausting and stressful. Physicians often work long shifts, face demanding 

administrative responsibilities, and only have limited time for their patients during consultation 

(Manwell et al., 2009). The ‘fixing-people production-line’ system that characterizes current healthcare 

practices, where people are seen as units of production to be cured rapidly, has already been shown to 

be detrimental for physicians, as it was associated with decreased levels of work satisfaction, increased 

intentions of quitting a job (Arigoni, Bovier, & Sappino, 2010; Visser, Smets, Oort, & de Haes, 2003; 

Wiederhold, Cipresso, Pizzioli, Wiederhold, & Riva, 2018) and rising burn-out rates, especially among 

young physicians (Alacacioglu et al., 2009; Chen et al., 2013). However, over the last years, researchers 

have started to question the appropriateness and effectiveness of this system by extending the impact of 

the detrimental effects for physicians onto the quality of patient care. Ariely and Lanier (2015) argue 

that the highly time-pressured environment where a physician is scheduled to see a patient every 12 

minutes makes physicians highly susceptible to cognitive exhaustion, causing poor-quality decisions 

and consequently degraded patient care. Even more, Sturmberg and Cilliers (2009) extend this line of 

reasoning stating that the ‘speedy use of time’ may not only dehumanize patient-doctor interactions and 

decrease the quality of the care provided, it may also just be counter effective. According to them, 

focusing on time-efficiency (i.e. the quantity of output per time unit) over time-effectiveness (i.e. the 

quality of the output per time unit), may jeopardize the balance between short-term turnover and long-

term outcomes. As lengthier consultations are found to result in higher diagnostic accuracy, fewer 

medication prescriptions, and fewer return visits, time investment in the short-run may result in time-

efficiency in the long-run due to more adequate resource usage (Sturmberg & Cilliers, 2009). Following 

this line of reasoning, the highly time-pressured production-line system may actually be more costly in 

the end.  

Moreover, and perhaps intuitively contradicting, Shared Decision Making (SDM) has gained 

prominence over the last two decades (Légaré, Ratté, Gravel, & Graham, 2008). This decision making 

dynamic favoring high levels of patient involvement seems to conflict with the highly time-pressured 

setting in which physicians are ought to make decisions. With time constraints being the number one 

barrier to SDM (Légaré et al., 2008), time seems to play a significant role in its successful 

implementation and execution.  

To address the suggestion that the highly time-pressured environment in which physicians work 

is harmful for the quality of the patient-doctor interaction, may result in inefficient outcomes and 

hampers implementation of SDM, this research investigates the effect of time pressure on decision 

making during consultation. Using a cognitive approach, it is hypothesized that time pressure alters the 

information processing strategies and the decision making rules applied in the clinical decision making 

process. Subsequently, it is argued that these process alterations affect a consultation’s outcomes.  
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To test whether time pressure negatively affects the clinical decision making process and its 

outcome quality, an experimental field study acquiring quantitative data is conducted. The study 

assesses this relationship by comparing the clinical decision making process and its outcomes of a 

patient group consulted in regular consultation time conditions with those of a patient group consulted 

under conditions of lengthened consultation time. In both conditions, the time pressure experienced by 

the attending physician was monitored.  

By the execution of the experimental field study, this research aimed to contribute to literature 

in two-fold. First of all, it intended to extend current literature on time pressure in the clinical context 

by taking a holistic approach, including both the decision making process as well as a three dimensional 

perspective on the outcomes. Furthermore, it aimed to add to SDM literature by explicitly investigating 

the effect of time pressure on SDM in clinical practice. Regarding practical relevance, it meant to show 

the importance of the work environment in the successful implementation of SDM in clinical practice.  

This document is structured as follows. First, the organization where the research was executed 

is introduced. Secondly, the theoretical foundation of the research questions and hypotheses is discussed. 

Subsequently, the methods used for hypotheses testing are described and the corresponding results are 

provided. Lastly, the results are discussed as well as the limitations of this research and potential areas 

for future research.  
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2 Organization  
This study was conducted at the Elkerliek hospital, which was found in 1986 after the merger of two 

regional hospitals. At the start of 2018, the hospital employed 2152 employees, had three locations (main 

hospital in Helmond, day hospital in Deurne and a policlinic in Asten) and 16 departments. Of those 

departments, the internal medicine and oncology department cooperated in the execution of this 

research. Where internal medicine is the medical specialty dealing with the prevention, diagnosis and 

treatment of (mainly) adult diseases regarding internal organs, oncology is concerned with the treatment 

of cancer. One physician of both departments was recruited for participation.  

2.1 Value Driven Care at the Elkerliek hospital 
The Elkerliek hospital brands itself as a hospital with a patient-centered approach, motivated by the 

belief that a happier patient recovers faster. To bring this belief into practice, the hospital takes a Value 

Driven Care approach towards evaluating performance and improving internal processes. This 

approach, based on a combination of both lean and Value Based Healthcare principles, has three main 

pillars: 1) add value, 2) reduce waste and 3) take responsibility. Within the Elkerliek hospital, Value 

Driven Care is summarized and visualized in the design depicted in Figure 1.  

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: visualization of the Value Driven Care approach implemented within the Elkerliek hospital. 

 

As part of the adding value pillar, the Elkerliek hospital states to promote Shared Decision Making 

(SDM; Elwyn et al., 2012), thereby inviting patients to “join the discussion about their own treatment, 

by discussing various treatment options and deciding together which treatment path suits the patient 

best” (Elkerliek, 2018). Consequently, the Elkerliek hospital forms an interesting environment for the 

execution this study, as it investigates how time pressure may form a barrier to the realization of the 

hospital’s promise regarding active patient involvement.  
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2.2 The clinical decision making process 
To be able to understand how time pressure may affect the decision making process and outcome quality, 

it is important to have a basic understanding of how decisions are made in clinical practice. Based on 

Wulff and Gotzsche (2000), an overview of the clinical decision making process is provided in Figure 

2. This model was subsequently extended with the three step model of Shared Decision Making (Elwyn 

et al., 2012), as the Elkerliek hospital stresses the importance of patient involvement in the clinical 

decision making process. SDM has been defined as “an approach where clinicians and patients share 

the best available evidence when faced with the task of making decisions, and where patients are 

supported to consider options, to achieve informed preferences” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2: an overview of the clinical decision making process as divided in two phases and multiple corresponding 

steps. 

 

Following this adapted model, two decisions are made during the clinical decision making process, with 

the final decision quality being dependent on a good execution of both phases. Only when both the 

patient is correctly diagnosed and the most suitable treatment option is selected, final decision quality 

is thought to be optimal. This final decision quality may subsequently be measured according to three 

dimensions: 1) a medical dimension, 2) a patient dimension and 3) a physician dimension. The exact 

variables and corresponding measures for each dimension are discussed in section 5.4 respectively.  

Clinical decision making process  

Data collection 

Diagnostic decision 
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Is the diagnosis 
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Patient-doctor contact 
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Decision talk 
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3 Research questions 
As stated in the introduction, time pressure may not only be detrimental for physicians themselves but 

also degrade the patient-doctor interaction and the outcome quality of a consultation. Ariely and Lanier 

(2015) argued that the highly time-pressured environment currently in place in healthcare practice may 

make physicians highly susceptible to cognitive exhaustion and cause poor-quality decisions to be taken.  

Moreover, Sturmberg and Cilliers (2009) reasoned that the ‘speedy use of time’ may actually be 

counter effective as fixation on time-efficiency may increase short-term turnover at the expense of long-

term outcomes. Extending this line of reasoning and in an attempt to address these statements, this 

research investigated the effect of time pressure on decision making in clinical practice. Therefore, the 

main research question was: 

 

• RQ 1: How does time pressure affect decision making in clinical practice? 

 

Furthermore, by the execution of a literature study the effect of time pressure on decision making was 

investigated. Based on this literature review, it was argued that time pressure may affect both the 

decision making process as well as its outcomes. Hence, the following sub research questions were 

formulated: 

    

• RQ 2a: How does time pressure affect the decision making process in clinical practice? 

• RQ 2b: How does time pressure affect the decision making outcomes in clinical practice? 

 

In the next section, a condensed substantiation for these process and outcome alterations under the 

influence of time pressure is provided. Please consult the literature study for a more elaborate 

substantiation on the origin of these research questions and subsequent hypotheses. 

3.1 Literature gap 
This research aimed to contribute to literature in two-fold. First of all, it intended to extend current 

literature on time pressure in the clinical context by taking a more holistic approach towards 

investigating the effect of time pressure on clinical decision making. This holistic approach followed 

from the incorporation of both the decision making process as well as its outcomes, with the latter 

represented by a medical, patient and physician dimension (see Figure 2). As such, it extended beyond 

previous research studying the effect of time pressure in a single dimension and addressed the research 

suggestions by Ariely and Lanier (2015) and Sturmberg and Cilliers (2009).  

Furthermore, it aimed to add to SDM literature by integrating the three step model of SDM by 

Elwyn et al. (2012) into the clinical decision making process model by Wulff and Gotzsche (2000). By 

doing so, this research explicitly investigated the effect of time pressure on SDM in clinical practice.   
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4 Hypotheses 
To answer the research questions formulated in the previous chapter, hypotheses were developed. In 

this chapter these hypotheses are stated and a brief substantiation for their formulation is given. 

Important to note is that the clinical decision making process by Wulff and Gotzsche (2000) forms a 

central structure in the formulation of the hypotheses. For a more elaborate underpinning of the 

hypotheses provided, please consult the literature study.  

4.1 Time constraint and time pressure 

Where time constraints are defined as internally or externally imposed deadlines (Ordóñez, Benson, & 

Pittarello, 2015), time pressure is the subjective feeling of pressure or stress that arises from the 

perception that the available time for task completion is insufficient while motivated to complete the 

task on time (Ordóñez & Benson, 1997; Rastegary & Landy, 1993). In most research, time pressure has 

been induced by the introduction of a time constraint (Macgregor, 1993). Therefore, limiting the 

absolute amount of time available for task execution (i.e. the imposition of a time constraint), is found 

to relate to increased feelings of time pressure. Subsequently, these alterations in time pressure are found 

to change the cognitive strategies underlying the decision making process (Ordóñez et al., 2015). In line 

with the findings from previous research, it is hypothesized that:  

 

H1: Time constraint relates positively to time pressure. 

4.2 Time pressure and the clinical decision process 
As illustrated in Figure 1 (section 2.2, p. 6), the decision making process may be divided into two phases 

(Wulff & Gotzsche, 2000): 1) the diagnostic phase and 2) the treatment selection phase. Below it is 

illustrated how time pressure may affect both phases.  

4.2.1 Time pressure and diagnosis 

Diagnosis may be described as a process of information collection, hypotheses generation, hypotheses 

evaluation and reaching final diagnosis (Alqahtani et al., 2018). Time pressure, however, may be argued 

to alter diagnostic accuracy (i.e. the ability to discriminate between or predict disease and health; Eusebi, 

2013) in various ways. As time pressure increases selectivity in information processing (Wallsten & 

Barton, 1982; Wright, 1974), causes premature closure (Janis, 1983) and decreases the ability to 

generate alternatives (Edland & Svenson, 1993), the hypotheses generation phase may be hampered. 

Furthermore, the hypotheses evaluation and decision making phase may be hampered as time pressure 

and fatigue were found to increase risk-taking behavior (Chandler & Pronin, 2012; Maule, Hockey, & 

Bdzola, 2000), possibly decreasing the effort devoted in determining the root cause. Evidence for this 

was also found by Alqahtani et al. (2018) by means of a randomized controlled experiment among 75 
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internal medicine physicians. They found that the time pressure experienced by physicians decreased 

the number of plausible hypotheses generated and, consequently, resulted in lower diagnostic accuracy. 

Therefore, it is hypothesized that: 

 

H2: Time pressure relates negatively to diagnostic accuracy. 

4.2.2 Time pressure and treatment selection 

The first step of the treatment selection process involves the creation of awareness among patients that 

reasonable options exist (Elwyn et al., 2012). To be able to propose the options available, a doctor is 

compelled to generate the various treatment alternatives. Time pressure, however, is argued to decrease 

the ability to generate alternatives (Edland & Svenson, 1993) and increases risk-taking behavior 

(Hockey, Maule, Clough, & Bdzola, 2000). Moreover, time pressure and stress were found to cause 

sticking to old, familiar strategies (Luchins, 1942; Schwabe & Wolf, 2009), indicating a preference for 

choosing an obvious and common treatment option over further effortful thinking for generating less 

prevailing but more appropriate alternatives. Therefore, it is argued that time pressure causes reliance 

on previously prescribed treatment alternatives instead of considering the full set of potential 

remediation options. Therefore, it is hypothesized that: 

 

H3: Time pressure relates negatively to the number of treatment options discussed. 

 

To continue, in the last phase of the treatment selection process, a doctor is proposed to help patients 

explore preferences, and to focus on those preferences and the specific situation of the patient while 

making the decision (Elwyn et al., 2012). Time pressure, however, opposes these aspirations by inducing 

a counter-effective mental state. First of all, where time pressure increases selectivity (Easterbrook, 

1959) and augments saliency of central cues (Edland & Svenson, 1993), this form of SDM requires 

attention extensive consideration of contextual cues and looking beyond diagnosis-related information 

by incorporating the preferences and personal situation of the patient. Moreover, stereotyping effects 

were found to be elicited by time pressure causing decision makers to rely more on internal information 

and showing stronger effects of ethnic categorization (Janis, 1983; Kaplan, Wanshula, & Zanna, 1993). 

These effects once more directly counter the need for integrating contextual and personal information 

about the patient in shared treatment selection decisions. Evidence for this was also found by 

Stepanikova (2012), who found increased use of racial-ethnic biases under time pressure among family 

physicians and general internists, and Camasso and Camasso (1994), who found faster doctors (i.e. 

seeing on average more patients per hour) to record sparser histories. The latter may indicate less 

attention for the patient-specific situation in time-pressured conditions. Hence, it is hypothesized that: 

 

H4:  Time pressure relates negatively to shared decision making on treatment selection.  
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Important to note here is that SDM is treated here as an objective process measure (i.e. observer-rated 

SDM), as this research also takes into account the patient and physician perception of SDM as measures 

of decision outcome quality. 

4.3 Time pressure and decision quality 
As stated before, only when both the patient is correctly diagnosed and the most suitable treatment 

option is selected, final decision quality will be optimal. In the previous section it was illustrated how 

time pressure may affect successful execution of both phases (diagnosis and treatment selection) of the 

clinical decision making process. In the current section, this line of reasoning is extended to decision 

quality. Using the same underlying cognitive principles, it is shown how time pressure may not only 

affect the process but thereby also decision quality in terms of medical, doctor- and patient-related 

outcomes. An overview of the outcome indicators per dimension is provided in Table 1.  

 

4.3.1 Medical outcomes 

During a consultation, a medical specialist is required to choose between one or multiple possible steps 

ranging from additional medical examination or medicines, to various medical treatment options. 

Below, it is explained how time pressure may alter the frequency of 1) additional medical examination, 

2) medication prescriptions and 3) re-consultation.  
 

As stated before, time pressure is associated with shifts in decision making strategies by increasing 

selectivity in information processing (Wallsten & Barton, 1982; Wright, 1974) and stimulating risk-

taking behavior (Chandler & Pronin, 2012). Risk-taking is defined here as preferring long shots in 

problem solving over devoting extensive cognitive resources (Hockey et al., 2000). Therefore, it was 

argued that under time pressure a physician is less likely to devote the cognitive resources required for 

successful diagnosis. However, at the same time, the combination of decreased effort and increased risk 

taking behavior, is suggested to increase additional medical examination as doctors are thought to prefer 

false positives over false negatives (Lyu et al., 2017), that is rather falsely suspecting someone to have 

Table 1: an overview of the outcome indicators per dimension of decision making quality  

Medical outcomes Patient outcomes Physician outcomes 

Additional medical  

examination  

Patient SDM perception Physician SDM perception 

Medication prescriptions Patient consultation  

satisfaction 

Physician  consultation  

satisfaction 

Re-consultations  Physician mental fatigue 
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a certain disease or deviation than incorrectly sending an ill patient home. In the face of uncertainty, the 

fear of missing a serious diagnosis may steer one to rather provide unnecessary treatment (Heath, 2014). 

Time pressure may strengthen this effect by increasing the level of uncertainty through causing limited 

effort and increased risk-taking behavior.    

 

Furthermore, according to scarcity theory by Mullainathan, Shafir and colleagues (Mani, Mullainathan, 

Shafir, & Zhao, 2013; Shah, Mullainathan, & Shafir, 2012), people focus on where scarcity is most 

salient. The scarcity mindset causes people to choose a response that reduces the cognitive load by 

eliminating the source of scarcity (Shah et al., 2012). Based on scarcity theory, therefore, it is argued 

that the request of additional medical examination allows physicians to buy extra time, both literally and 

figuratively, in an attempt to eliminate the time scarcity experienced. Requesting an additional MRI 

scan may therefore also serve as a means to lower time pressure in real time. Therefore, it is hypothesized 

that: 

 

H5: Time pressure relates positively to the amount of additional medical examination. 

 

Secondly, the amount of medication prescribed by a physician may be argued to be a function of time 

pressure as well. As with the request of additional medical examination, mechanisms of increased 

selectivity and risk-taking are suggested to underlie this rationale. As the time pressure induced by the 

limited time available may increase the likelihood to show premature closure (Janis, 1983) and risk-

taking behavior (Chandler & Pronin, 2012), physicians may overprescribe medication in the fear of 

missing a diagnosis (Heath, 2014). Evidence for this is found by Lyu and colleagues (2017) investigating 

overtreatment in the American healthcare sector. According to the physicians, 22.0% of the prescription 

medications are unnecessary. In line with reasoning by Heath (2014), the most cited reason for 

overtreatment was fear of malpractice (84.7%). Also indirect evidence for this is found as slower doctors 

are found to prescribe in a fewer number of the consultations (51.5%) than faster doctors (62.6%), and 

prescribe less medication overall (Hartzema & Christensen, 1983; Hughes, 1983). 

 

H6: Time pressure relates positively to the amount of medication prescribed. 

 

Furthermore, time pressure is thought to decrease the time until re-consultation as a consequence of the 

heightened levels of uncertainty during both diagnosis and treatment selection. During diagnosis, time 

pressure reduces diagnostic accuracy by limiting the number of plausible hypotheses generated 

(Alqahtani et al., 2018). As with requesting additional medical examination or overprescribing 

medication, a physician experiencing time pressure may request a patient faster for re-consultation as 

the common fear of malpractice (Lyu et al., 2017) is strengthened by heightened diagnostic uncertainty. 

But re-consultations are more likely to be requested by patients as well, as time pressure reduces 
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diagnostic accuracy and therefore increases the likelihood that the treatment alternative selected is 

suboptimal or inappropriate. An ineffective attempt to cure is likely to result in patients returning faster 

for re-consultation. It is hypothesized that:  

 

H7: Time pressure relates negatively to the time until re-consultation. 

 

Important to note is that in this research lower amounts of additional medical examination, medication 

prescriptions and re-consultations are regarded favorable. This is argued as physicians themselves 

estimate 20.6% of overall medical care to be unnecessary with fear of malpractice (84.7%) and 

inadequate time to spend with patients (37.4%) being main reasons for overtreatment (Lyu et al., 2017). 

Decreases in the medical outcome indicators due to lower time pressure are therefore suggested to be 

favorable as they are thought to mainly represent decreases in overtreatment.  

4.3.2 Patient outcomes 

Beyond the effect on medical outcomes, time pressure is argued to alter patient perceptions of the 

decision process. As time pressure increases selectivity and stereotyping (Easterbrook, 1959; Kaplan et 

al., 1993), it is thought to limit information search by physicians for patient history recording and 

decrease patient involvement in the treatment selection phase. Although patient perceptions of 

involvement are found to differ from observer-rated SDM (Janz et al., 2004; Kasper, Heesen, Köpke, 

Fulcher, & Geiger, 2011), it is argued that patients as well will experience decreased involvement in the 

decision making process as physicians rely more on internal information. The time pressure experienced 

by physician may cause patients to feel less involved in the decision making process as physicians 

engage less in information search and patient history recording. Therefore, it is hypothesized that: 

 

H8: Time pressure relates negatively to patient perceptions of SDM.  

 

Ultimately, these alterations in patient perceptions of involvement in the decision process may also 

affect patient satisfaction with the outcomes. This may be explained by the fact that the time pressure 

experience by the physician is argued to cause lower levels of patient involvement, which is in direct 

contrast with the increasing wish of patient to be actively involved in clinical decision making  (Harnas, 

van der Kraan, Knops, & de Groot, 2017). Therefore, time pressure may cause lower levels of patient 

satisfaction with the consultation. Consequently, it is hypothesized that: 

 

H9: Time pressure relates negatively to patient consultation satisfaction. 
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4.3.3 Physician outcomes  

Lastly, also physician-related outcomes are thought to be negatively affected by time pressure. Earlier 

research from healthcare practice found that physicians feel that the time available to spend with patients 

is insufficient (Linzer et al., 2009), observed that they have long working hours (Manwell et al., 2009) 

and identified a rapid decline in physicians’ well-being (Ariely & Lanier, 2015). Moreover, time 

pressure has been found to relate to stress, fatigue and burn-out (Linzer et al., 2000) and previous 

research has found time pressure to be negatively associated with physician job satisfaction (Linzer et 

al., 2000, 2009). More specifically, research by Suchman and colleagues (1993) showed the effective 

use of time to be an important indicator of physicians’ consultation satisfaction. Therefore, in line with 

previous research, it is hypothesized that:  

 

H10: Time pressure relates positively to physician mental fatigue. 

 

H11: Time pressure relates negatively to physician consultation satisfaction. 

 

Moreover, as with patient perceptions of SDM, also physician perceptions of SDM are found to differ 

from observer-rated SDM (Janz et al., 2004). Therefore, this research takes the physician’s SDM 

perception into account as a indicator of decision quality. As time pressure has been identified by 

physicians as the number one barrier for implementing SDM (Légaré et al., 2008), time pressure is also 

argued to decrease perceptions of SDM from a physician perspective. It is therefore hypothesized that: 

 

H12: Time pressure relates negatively to physician perceptions of SDM. 

4.4 Mediation effects 
Above it is described how time pressure induced by the imposition of a time constraint may alter both 

the clinical decision making process as well as its outcomes. It is argued, however, that decision quality 

will only be affected to the extent that time pressure results in alterations in the clinical decision making 

process. Therefore, the process variables identified earlier are suggested to mediate the effect of time 

pressure on decision quality. Below these hypotheses are further specified.  

 

First of all, as described above, time pressure is argued to increase the amount of additional medical 

examination, the amount of medication prescribed and the amount of re-consults. This was explained 

by the increased risk-taking behavior under time pressure (Chandler & Pronin, 2012) and the preference 

by doctors for false positives over false negatives (Heath, 2014; Lyu et al., 2017). It was argued that 

under time pressure a physician is less likely to devote the cognitive resources required for successful 

diagnosis, but the fear of missing a serious diagnosis may steer one to rather provide unnecessary 
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treatment. Therefore, the lower diagnostic accuracy in time pressured conditions (Alqahtani et al., 2018) 

is argued to mediate the relationship between time pressure and unnecessary treatment. Consequently, 

it is hypothesized that: 

 

 H13a: The relationship between time pressure and the amount of additional medical 

examination is mediated by diagnostic accuracy.  

 

H13b: The relationship between time pressure and the amount of medication prescribed is 

mediated by diagnostic accuracy.  

 

H13c: The relationship between time pressure and the amount of re-consultations is mediated 

by diagnostic accuracy.  

 

Secondly, it was argued that time pressure affects a patient’s perception of the decision making process 

as well as his or her satisfaction with the consultation. This relationship was suggested to be caused by 

limited information search and increased stereotyping by the physician (Kaplan et al., 1993; 

Stepanikova, 2012), causing sparser history recording and decreased patient involvement in the 

treatment selection phase. As the objective process measure of SDM (rated by an observer) assesses 

patient involvement, it is assumed to mediate the relationship between time pressure and the patient’s 

perception of SDM. Moreover, the observer-rated SDM score is also thought to affect the relationship 

between time pressure and patient consultation satisfaction, as being less involved (objectively) is in 

contradiction with the increasing wish of patients to be involved in clinical decision making (Harnas et 

al., 2017). Therefore, it is hypothesized that: 

  

 H14a: The relationship between time pressure and patient perceptions of SDM is mediated by 

observer-rated SDM. 

 

 H14b: The relationship between time pressure and patient consultation satisfaction is mediated 

by observer-rated SDM.  

 

Furthermore, as patient involvement may not only be indicated by observer-rated SDM but initially 

starts by discussing multiple treatment options (Elwyn et al., 2012), also the number of treatment 

alternatives discussed is argued to be an indicator of patient involvement. As such, the amount of 

alternatives discussed is thought to mediate the relationship between time pressure and patient outcomes.  

Therefore, it is hypothesized that: 
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H15a: The relationship between time pressure and patient perceptions of SDM is mediated by 

the number of treatment alternatives discussed. 

 

H15b: The relationship between time pressure and patient consultation satisfaction is mediated 

by the number of treatment alternatives discussed. 

 

Lastly, also physician outcomes are argued to be mediated by decision making process characteristics. 

In a similar line of reasoning as before, the objective observer-rated measure of SDM is argued to 

mediate the effect between time pressure and a physician’s SDM perception. Although in previous 

research these measures are found to differ significantly (Janz et al., 2004), it is argued that the more 

objective measure indicating how the decision process evolved does influence the physicians perception 

of it, as a perception may be regarded the interpretation of the environment (Alan & Gary, 2011).  

 

H16: The relationship between time pressure and physician perceptions of SDM is mediated by 

observer-rated SDM. 

 

To summarize this chapter, the relationships embodied by the hypotheses described above are visualized 

in Figure 3. In this overview, direct effects of time pressure on the clinical decision making process and 

outcome quality are denoted between brackets. For clarity purposes, the mediation effects are only 

included in a summarized manner.  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: an overview of the dependencies between the hypotheses. *Summarization of the mediation effects.     
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5 Method 
An experimental field study was executed with the aim of investigating the effect of time pressure on 

the clinical decision making process and its outcomes. The following sections provide detailed 

information about the experimental design, participants, procedures, measures and analyses.  

5.1 Experimental design 
The experimental field study was conducted in cooperation with two physicians and designed to consist 

out of two distinct time pressure conditions: high time pressure (HTP) and low time pressure (LTP). 

These conditions were realized by alleviating the pre-existing time constraint present in the current 

(HTP) condition, resulting in the LTP condition. The exact time constraints utilized were determined in 

correspondence with the two recruited physicians. Accordingly, it was decided to lengthen the 

consultation time for Physician I from 15 to 20 minutes per re-consultation. For Physician II, the time 

was lengthened from 10 to 15 minutes per re-consultation. As time extensions were already present for 

consultations with new patients (45 minutes and 30 minutes), it was decided to leave these consultation 

times untouched. As such, time increases for Physician I and Physician II were 33% and 50% for re-

consultations respectively, which accounted for about 87% of all consultations.  

Subsequently, the experimental field study lasted eight consultation sessions per physician. For 

each physician, data was acquired over the course of four consultation sessions in HTP conditions and 

four consultation sessions in LTP conditions. The HTP condition preceded the LTP condition for both 

physicians, as this allowed them to get accustomed to the experimental setting while working in regular 

conditions. Important to note here, is that a consultation session is defined as the complete set of 

consultations a physician executes over the course of a daypart (i.e. morning or afternoon). Hence, the 

physicians consulted on average 12 patients during a single consultation session. 

In total, data for hypotheses testing was obtained over the course of sixteen consultation 

sessions. This was done by means of audio recordings of the consultations, patient questionnaires, daily 

surveys for physicians and physician consultation cards. What exact variables were assessed, which 

measures were used and the utilized procedures for data acquisition is described below. 

5.2 Participants  
As stated before, two physicians were recruited for the execution of the field experiment. In total, 185 

participants were scheduled during the consultation sessions of these physicians, of which 167 were 

invited to participate. In accordance with Physician I, it was agreed upon exclusion of new patients 

arriving at the oncology department due to the high emotional strain these patients experience prior to 

their consultation. Patients arriving at the internal medicine department and visiting Physician II were 

invited for participation in the study. Furthermore, some patients were excluded due to language barriers 

(not speaking Dutch and low levels of English) and some no-shows were registered. Of the patients 
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invited, a total of 134 agreed upon participation (participation rate = 80.2%) therefore allowing audio 

recording the consultation, answering the patient questionnaire and usage of research-related electronic 

health record  (EHR) data. Lastly, two participants were omitted during analysis. This was done as they 

were consulted simultaneously by one of the physicians. Their combined consultation hampered 

analysis of the audio file. 51% of the participants was female and participants had an average age of 

66.5 (SD = 13.45). The division of patients over the physicians and conditions can be found in Table 2. 

 

Table 2: division of participants over physicians and conditions. 

 HTP LTP Total 

Physician I 28 31 59 

Physician II 46 29 75 

Total 74 60 134 

 

5.3 Procedures 
Below descriptions are provided regarding the procedures for data acquisition, which were applied 

during the execution of the experimental field study. Furthermore, it is described what means were used 

for data acquisition. 

 

Procedure for physicians 

In Figure 4 the procedure for physicians is displayed. At first, physicians were briefed about the topic, 

goal and set-up of the experiment with the aim of facilitating execution of the experimental field study. 

During briefing, statements regarding data to be acquired or directions of hypotheses were avoided if 

possible, in an attempt to minimize physician bias. Furthermore, it was explained that: 

 

- They always had the option to withdraw from the field study; 

- At all times, patients would be asked for permission to record the consultation prior to entering 

the consultation room; 

- They would be asked to fill in a two-item consultation card after each consultation; 

- They would be asked to complete a daily survey at the end of each consultation session; 

- Recording of the consultation would be handled by the researcher, as well as the collection of 

other relevant data (e.g. patient number, data from patient questionnaire); 

- The researcher would take responsibility for handling administrative and practical matters 

regarding the field study, allowing physicians to focus on execution of the consultation session.   

 

Lastly, the procedure for patients was explained to the physicians to further smoothen execution of the 

experimental field study (see next section).  
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Figure 4: an overview of the field study procedure for physicians (HTP = high time pressure; LTP = low time 

pressure).  

 

 

After briefing, physicians first participated in the regular, HTP condition. The design of the study 

allowed them to focus primarily on execution of the consultation session, minimizing demands induced 

by study participation. Acquiring physician data was achieved by means of two-item physician 

consultation cards, filled in by the physician after each consultation, and a physician daily survey, filled 

in at the end of a consultation session. After the HTP condition, physicians participated in the LTP 

condition, following the same procedures. The physician consultation card and the daily survey for 

physicians can be found in Appendices I and II, respectively. 

 

Procedure for patients 

In Figure 5 the procedure for patients is displayed. After arrival at the policlinic, patients were briefed 

in the waiting room about the execution of the experiment, its goal and consequences, both in person 

and by means of a patient information form (see Appendix III). Patients were provided informed consent 

and asked to participate, after which a written participation agreement was obtained using an informed 

consent form (see Appendix IV). Participants could deny a request to participate at any time which 

meant that the consultation was not recorded, nor that any other data about the patient was collected. 

Patients were informed that the consultation would continue independent of the agreement or rejection 

to participate.  

 

 

 

 

 

 

 
Figure 5: an overview of the field study procedure for patients. 
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After a patient had signed the informed consent form, the consultation was recorded using a voice 

recorder, providing an audio-file of the conversation only. After the consultation, patients were asked 

to complete a short questionnaire regarding time pressure, shared decision making, and satisfaction with 

the consultation. A patient could deny a request to complete the questionnaire at any time, also after 

cooperation during the consultation phase. After completion of the questionnaire (or its rejection), a 

patient left the policlinic. Patients were not compensated for participation. The questionnaire for patients 

can be found in Appendix V. 

 

 Procedure for audio recording analysis 

Besides patient and physician forms as sources for data acquisition, also the audio recordings were 

analyzed to obtain data for hypothesis testing. To enhance analysis of the audio recordings, a 

consultation recording analysis form was designed (see Appendix VI). Using this form was thought to 

enhance consistency in scoring the audio files.  

 Furthermore, this form was designed such that it contained fields for data acquisition beyond 

hypothesis testing, but which were alternately designed for data gathering for the execution of a 

manipulation check. That is to say, by means of this form data was gathered that enabled testing the 

effectiveness of the manipulation executed in the experimental field study (as described in section 5.1). 

To illustrate, the total consultation time was denoted for each consultation. The consultation recording 

analysis form was accompanied by a consultation time classification tool, which can be found in 

Appendix VII. This tool allowed classification of the total consultation time, based on a categorization 

extracted from the clinical decision making process by Wulff and Gotzsche (2000). According to this 

classification, consultation time is either spend on diagnosis, explanation of the current situation or 

treatment selection. This classification, which was validated in discussion with the recruited physicians, 

is displayed in Figure 6. A definition of the three phases can be found in Appendix VII.  

 

 

 

 

 

 

 

 

 
 

 

Figure 6: a high-level overview of the clinical decision making process based on Wulff and Gotzsche (2000) and 

adjusted by means of an iterative process.  
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Procedure for safeguarding patient privacy and safety 

To ensure that the data was treated confidentially and in accordance with the GDPR (General Data 

Protection Regulation), a participant ID was assigned to each patient. This participant ID was used to 

link the data acquired by means of the physician consultation card, physician daily survey, consultation 

audio recording, patient questionnaire and the EHR system. After the merger of the different data 

sources, the key linking the patient’s identity to the corresponding participant ID was destroyed to ensure 

full anonymity.  

 Moreover, the execution of the experimental field study had been assessed and approved by the 

Elkerliek hospital’s medical ethics committee such that the execution was in line with medical and 

ethical guidelines, and to ensure patient safety.  

5.4 Measures 
Following the research design and procedures described above, data was acquired for hypotheses testing. 

In this section, it is stated which measures were used to assess the constructs for hypotheses. Afterwards, 

a multilevel overview is provided showing how the constructs relate to each other and to the previously 

described means for data acquisition.    
 

Dependent variable: decision quality 

The decision quality construct is a multidimensional construct with multiple measures per dimension. 

Below it is described which measures were used to assess each dimension. 

 

 Medical outcome 

 
• Additional examination requested 

The amount of additional medical examination requested following a consultation was registered in 

twofold. First, it was obtained by analyzing the audio recordings. Subsequently, this data was validated 

using data extracted the EHR system. In case additional medical examination was requested, the total 

number of additional requests was noted as an integer independent of the type of requests made. In case 

no additional medical examination is requested this was noted as ‘0’. Examples of additional medical 

examination requested were amongst others CT scans, MRI scans, endoscopies and gastroscopies.  

 
• Medication prescribed 

The amount of medication prescribed at the current consultation was extracted from the EHR system. 

This was noted as an integer independent of the type of medication prescribed. In case no medication 

was prescribed this was noted as ‘0’. To illustrate, if the physician prescribed colchicine and oxazepam 

this was noted as ‘2’.    
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• Time until re-consultation 

The time until re-consultation was obtained in two-fold as well. First, it was extracted from the audio 

recordings of the consultations the time until re-consultation was most often mentioned out loud. 

Thereafter, this data was validated by means of data from the EHR system. Furthermore, data from the 

EHR system was used to complement the data from the audio recordings in case no specific time until 

re-consultation was pronounced out loud by the physician. The time until re-consultation was denoted 

in weeks.  

 
  Patient outcome 

 
• Patient SDM 

Patient perceptions of SDM were measured making use of the Control Preference Scale (CPSpost) for 

post consultation (Degner, Sloan, & Venkatesh, 1997; Kasper et al., 2011). The measure was presented 

as a multiple choice question asking a patient to select the item that best described their perception of 

the decision dynamic, indicating their involvement in decision making. To facilitate analysis, the 

original CPSpost scale was reversed in order such that a higher score indicated a higher level of patient 

involvement. The answers were: 1) “My doctor made the decision”, 2) “My doctor decided considering 

my preferences”, 3) “I shared the decision with my doctor”, 4) “I made my decision alone considering 

what my doctor said”, 5) “I made my decision alone”.   

 

• Patient consultation satisfaction 

Patient consultation satisfaction was measured by means of Baker's (1990) three dimensional 

Consultation Satisfaction Questionnaire and Marshall and Hays’ (1994) Patient Satisfaction 

Questionnaire. Representative items for the various dimensions were selected because of practicality. 

Principal Component Analysis (PCA) was executed in order to assess the validity of a single, higher-

level construct. Where PCA suggested the absence of a reliable higher-level construct, this conclusion 

was further strengthened by a Cronbach’s alpha of 0.63. An example item was “The doctor behaved too 

businesslike and impersonal to me”. Also an item addressing the general satisfaction was included.  

 

Physician outcome 

 

• Physician SDM 

The physician’s perception of SDM was assessed using a modification of the CPS by Degner et al. 

(1997), called the Physician Perception Scale (Janz et al., 2004). As for patients, the scale consisted of 

one multiple choice question describing five alternative decision making dynamics. Physicians were 

asked to select the option that best described their perception of the decision making dynamic during a 

consultation. As with the patient SDM scale, the items were reversed in order such that a higher score 
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indicated a higher level of patient involvement in decision making. An example item of this scale is 

“The patient made the final decision about which treatment he would receive after seriously considering 

my opinion”.  

 

• Physician consultation satisfaction 

Physician consultation satisfaction was assessed making use of the Physician Satisfaction Questionnaire 

by Suchman et al. (1993). Physician consultation satisfaction was found to consist out of four 

dimensions: satisfaction with the patient-physician relationship, with the data collection process, with 

effective time usage and with patient demands. One item per dimension was incorporated as well as a 

single item assessing the general satisfaction with the consultations. Items were selected based on 

construct validity, unless low face validity strongly suggested otherwise. Furthermore, the items were 

marginally transformed to suit measuring physician consultation satisfaction after the execution of a 

complete consultation session. Although PCA suggested the presence of two dimensions, a Cronbach’s 

alpha of 0.74 supported the usage of a single, higher-level construct. Therefore, a one-dimensional 

construct was generated for analysis. Confirmatory factor analysis could, however, not confirm the 

stability of this construct due to the low sample size at the day level (N = 16).  

 

• Physician mental fatigue 

Mental fatigue among physicians was assessed making use of the mental fatigue dimension of the two-

dimensional fatigue scale as adopted by Wessely and Powell (1989). This dimension consists of five 

statements of which ‘I have problems concentrating’ is an example item. The items were slightly 

adjusted to fit the clinical setting and were answered on a five-point Likert scale. No Cronbach’s alpha 

regarding the physician mental fatigue construct could be calculated as no variation at all was observed 

during execution of the experimental field study. The Cronbach’s alpha of the mental fatigue dimension 

in the research by Wessely and Powell (1989) was 0.87. 

 

Independent variable: time constraint 

Time constraint (i.e. the time scheduled for a consultation) was the only independent variable in this 

research. This variable was codified in two-fold. First of all, the time constraint for each patient was 

noted as either being high (for patient consultations in the HTP condition) or low (for patient 

consultations in the LTP condition). Secondly, it was noted as the percentage increase in time as this 

differed between physicians and consultation types. As such, the percentage increase was noted to be 

either 0% for re-consultations in the HTP condition and for consultations with new patients in both 

conditions. For re-consultations in the LTP condition, it was noted either 33% or 50% depending on the 

physician visited. The latter as used during analysis. 
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Mediator: Time pressure 

Time pressure as experienced by the physicians was measured by means of the three-item time pressure 

scale by De Dreu (2003). As this scale was originally used to assess time pressure in negotiation, it was 

slightly adopted to suit the clinical consultation setting. A Principal Component Analysis was conducted 

which confirmed the presence of a one-dimensional, higher-level time pressure construct. The 

Cronbach’s alpha of the time pressure construct was 0.90. An example item is “Did you feel you had 

sufficient time to conduct the consults?”. 

 

Mediator: Clinical decision making process  

The clinical decision making process construct was assessed using multiple variables with 

corresponding measures. Below it is described which variables were assessed and what measures were 

used.  

 

Observer SDM 

Observer-rated SDM was determined using the OPTION12 scale by Elwyn et al. (2005) to analyze the 

consultation recordings. The OPTION12 scale is a twelve-item questionnaire to assess patient 

involvement in the consultation and subsequent decision making. Cronbach’s alpha of this scale was 

0.89. However, as scoring was only conducted by a single observer, no inter-rater agreement statistic is 

provided for this study. For the original scale the kappa score for inter-rater agreement was found to be 

0.71. A sample item is “The clinician asks for the patient’s preferred level of involvement in decision 

making”. The OPTION12 scale can be found in Appendix VIII.  

Important to emphasize is that SDM is treated here as an objective process measure assessed by 

means of an independent observer, as this research also took into account the patient and physician 

perception of SDM as measures of decision outcome quality. This multiperspective approach to SDM 

was taken as observer-rated SDM is found to differ both statistically from patient and physician 

perceptions of SDM, indicated by low intercorrelations (Janz et al., 2004; Kasper et al., 2011), as well 

as conceptually. The latter is argued by Kasper and colleagues (2011) as patients seem to value different 

aspects of patient involvement then information exchange, such as the relational side of the 

conversation.  

 

Amount of options discussed 

The amount of treatment and management options discussed was registered by analysis of the 

consultation audio recordings. It was noted as an integer number, which did not relate to the type of 

options discussed. In case no additional medical examination is requested this was noted as ‘0’.  
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  Diagnostic accuracy  

To measure diagnostic accuracy a single-item measure was used stating “I am sure that a diagnosed this 

patient correctly”. Physicians were asked to respond by means of a 5-point Likert scale ranging from 

very uncertain to very certain. This item was designed to address a physician’s perception of diagnostic 

accuracy as directly as possible, as this self-reporting method was not validated by previous research.   

 

Control variables: 

 

Patient demographics 

As demographical control variables both the age and gender of patients were taken into account. Gender 

was coded ‘1’ for female patients while ‘0’ for male patients. 

 

Patient SDM preference 

As a patient’s perceptions of SDM involvement may be affected by the extent to which a patient wants 

to be involved, patient SDM preferences were taken into account as well. To measure patient SDM 

preference, a last version of the CPS is adopted called the Patient Preference Scale (Janz et al., 2004). 

The items were reversed in order to enhance analysis. An overview of the three parallel versions of the 

Control Preferences Scale that were used in this research can be found in Appendix IX.  

 

Previously prescribed medication 

The amount of medication prescribed following the current consultation was thought to relate to the 

amount of medication prescribed during the preceding consultation, as many patients simply receive a 

repeat prescription. Therefore, also an integer number noting the amount of medication prescribed at the 

preceding consultation was registered.  

 

Consultation type 

Also the type of consultation was included a control variable. This was done as the consultation time 

scheduled for new patients was already longer than for re-consultations. As such, the time pressure 

experienced by physicians during consultations with new patients was thought to differ from re-

consultations, potentially altering the results.  

 

Temporal variables 

Lastly, temporal variables were assessed by means of the consultation recording analysis form (see 

Appendix VI) and the consultation time classification tool (see Appendix VII) as described in the 

procedure for audio recording analysis (see section 5.3). This resulted in the acquisition of the temporal 

variables as displayed and defined in Table 3. These variables were acquired for the execution of a 

manipulation check rather than for hypothesis testing.  
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5.4.1 Multilevel overview of measures 

In Figure 7, the relationships between the constructs and measures used for hypotheses testing are 

visualized using a multilevel approach. Furthermore, the control variables per level are provided as well 

as the means used for data acquisition at that level. Furthermore, in Appendix X a table is included 

providing an overview of the exact measures per level and the corresponding means used to measure 

them.  

Table 3: an overview of the temporal variables acquired for the execution of a manipulation check 

Variable name Description 

Total consultation time The total time the consultation between the physician and his patient 

lasts. 

Diagnostic time The absolute amount of time spent on diagnosis during consultation. 

Explanatory time The absolute amount of time spent on explaining the current situation 

to a patient during consultation. 

Treatment time The absolute amount of time spent on discussing future treatment with 

a patient during consultation. 

Other time The absolute amount of time spent on other activities than the three 

consultation phases (e.g. administration, calling or small talk). 

Value time The time spent on either of the three phases as a percentage of the full 

consultation length. That is, the sum of Diagnostic time, Explanatory 

time and Treatment time as a percentage of Total time.  

Duration % The actual consultation length as a function of the initially planned 

consultation length. That is the Total time divided by planned 

consultation length. 
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Figure 7: a multilevel overview of the constructs, measures, control variables and tools used for hypotheses testing. Notes: Physician SDM was measured at the consultation 

level, while physician consultation satisfaction and physician mental fatigue were measured at the day level. Diagn. Accuracy = “Diagnostic accuracy”, Patient SDM prefer. = 

“Patient shared decision making preference”, Phys. consultation card = “Physician consultation card”, EHR system = “Electronic health record system”. 
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5.5 Analyses 
For hypothesis testing, the statistical software program Stata was used. The statistical analyses consisted 

of various mixed model analysis. Mixed models are suitable for research designs where participant data 

is organized at more than one level. That is to say that the units of analysis of the lowest level are nested 

in higher-order units, as is the case with this research. The application of this methodology allows the 

researcher to control for the violation of the assumption of independent observations.  

 

At the lowest level (Level 1), individual patients formed the unit of analysis, while at Level 2 individual 

patients are grouped per day. Subsequently, as multiple days of research were conducted for each 

physician, these days were further grouped per physician (Level 3). Figure 8 shows the relation between 

the three levels.  

 

 

 

 

 

 

 

 

 

 

Figure 8: an overview of the levels of the mixed models that will be generated in this study. Level 1 is the patient 

level (P = patient),  Level 2 is the day level and Level 3 the physician level. 

 

By means of mixed model analysis, these levels were taken into account during statistical analysis. 

  

Level 3 

Level 1 

Level 2 

Complete data set 

Day I 

P2 P1 P3 

Day II 

P5 P4 P6 

Day III 

P8 P7 P9 

Day III 

P8 P7 P9 

Physician I Physician II 
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6 Results 
As described previously, mixed model analyses were conducted for hypothesis testing. Beforehand, 

however, the data was analyzed globally by inspecting absolute values to gain understanding of the 

current situation. As such, it was found that in the regular HTP condition physicians scored time 

pressure 3.58 on a 5-point Likert scale, providing evidence that physicians do experience time pressure 

in normal working conditions. Additionally, although physicians indicate that they would prefer to 

spend more time with their patients (3.88/5.00) in the HTP condition, they seem to remain positive 

regarding the general satisfaction with the consultations (3.63/5.00). Moreover, patients do not seem to 

experience the same amount of time pressure as their physician, as they rated the item “the time I spent 

with the doctor was long enough to discuss everything” 4.56 out of 5.00. Also their general satisfaction 

with the consultation reached high levels of satisfaction (4.76/5.00). Providing support for the 

importance of SDM, 71% of the patients state to prefer SDM for clinical decision making, while 

supportive evidence for the validity of SDM during re-consultations was found as well. For this type of 

consultations observer-rated SDM was 14.10 on average with a standard deviation of 8.88 and a 

maximum of 40.00, which indicates the relevance of SDM in the re-consultation context. An overview 

of the descriptive statistics of all variables and their intercorrelations can be found in Table 4.   

 

Description of result tables for guidance  

As nearly all result tables follow the same display format, this format is discussed here to enhance the 

reader’s understanding of the results. First of all, fixed effects parameters were included for independent 

variables that one uses to predict the dependent variable, and which are of primary interest. Random 

effects parameters, on the other hand, were included for the cluster levels as it is aimed to control, but 

not explain these nonsystematic effects that introduce general variability (Winter, 2013). For the latter 

a random effect term ui, that follows a Normal distribution with zero mean and variance t2
i, is included 

in the model that explains part of the variability (additionally to the residual variance s2) in the data. 

The fixed effects coefficients (B) model the difference in mean, with respect to the intercept level, 

among the levels of the effects.  

Moreover, the intraclass correlation coefficient (ICC) for each cluster level is provided, which 

is a measure indicating the proportion of variance corresponding with that cluster level (Shrout & Fleiss, 

1979). To illustrate, as most often it was found that the variations at the day and physician level were 

insignificant, it seemed that variance in the data was mostly introduced by between-patient differences 

and to a lesser extent by differences between days or physicians.  

Lastly, also a c2 score for model fit is provided in each table. This score indicates whether the 

inclusion of the fixed effects is significantly different from the inclusion of no fixed effects. 
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Table 4: descriptive statistics and intercorrelations. 

Variable Mean SD N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Control variables 

   1. Patient age 66.32 12.90 134 1.00                

   2. Patient gender 0.53 0.50 134 -0.04 1.00               
   3. Patient SDM pref. 2.57 0.82 130 -0.10 0.01 1.00              

Temporal variables 

   4. Time constraint 0.15 0.20 3 0.17* 0.04 -0.11 1.00             

   5. Time pressure 0.00 1.59 16 -0.17* -0.08 -0.01 -0.83*** 1.00            

Clinical decision making process variables 

   6. Diagnostic accuracy 4.06 0.42 164 -0.07 0.06 0.05 -0.06 0.23** 1.00           

   7. Options discussed 3.83 1.99 132 -0.07 0.05 0.09 0.03 -0.30*** -0.06 1.00          

   8. Observer SDM 14.73 9.11 132 -0.06 0.13 0.14 0.03 -0.17 -0.08 0.61*** 1.00         

Medical outcome quality 

   9. Add. examination 0.34 0.72 134 0.01 0.03 0.10 -0.04 -0.27** -0.18* 0.31*** 0.25** 1.00        

   10. Medic. prescribed 1.64 2.58 65 -0.08 -0.09 0.02 -0.20 0.25* -0.02 -0.07 -0.09 -0.11 1.00       

   11. Re-consultation 9.34 7.73 134 -0.11 -0.03 -0.01 -0.08 0.25** 0.15 -0.12 -0.01 -0.18* -0.12 1.00      

Patient outcome quality 

   12. Patient SDM 2.86 0.91 111 -0.05 -0.13 0.44*** -0.19* 0.21* -0.03 0.10 0.16 0.08 0.09 0.16 1.00     

   13. Patient satisfaction 4.74 0.54 133 0.04 0.02 0.11 -0.09 0.08 0.16 -0.12 -0.17 -0.10 0.18 -0.01 0.04 1.00    

Physician outcome quality 

   14. Phys. mental fat. 2.00 0.00 16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00   

   15. Physician satisf. 3.85 0.73 16 0.00 0.06 0.02 0.53* -0.62* 0.03 0.27** 0.16 0.15 -0.19 -0.27** -0.19* 0.05 . 1.00  
   16. Physician SDM 3.02 0.81 160 -0.03 0.01 0.20* 0.22** -0.02 0.13 0.12 0.17 0.03 0.07 0.15 0.13 -0.14 . -0.01 1.00 

Notes:  Patient satisfaction is represented by the general satisfaction item as analysis did not result in a higher-level construct. Patient DM pref. = “Patient shared decision making preference”, Add. examination 

= “Additional examination”, Medic. Prescribed = “Medication prescribed”, Physician satisf. = “Physician satisfaction”, SDM = “Shared decision making”. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 
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Manipulation check 

During the second half of the field experiment, both physicians were provided with extra time to see 

their patients during the LTP condition. It was hypothesized that the extra consultation time allotted 

would, amongst others, increase the amount of treatment options discussed and stimulate SDM. 

Underlying these hypotheses, however, rested the assumption that the physicians in fact do use the extra 

time allotted to see their patients longer, and spent it on care-related discussion with their patient. To 

test these assumptions a manipulation check was conducted, which proved relevant as consultations are 

interrupted by short breaks, and the extra time may in fact be used for inter-consultation administration, 

other work-related but not consultation-related tasks. The manipulation check is executed based on the 

temporal variables specified in Table 3 (p. 23).  

 

To start, a mixed model analysis was conducted predicting the total consultation time (e.g. the time 

between greeting and the dismissal of a patient) by the time constraint while controlling for the 

consultation type. As can be seen in Table 5,  a significant and negative relationship was found between 

time constraint and total consultation time (B = -318.63, z = -5.66, p < 0.001), indicating that the total 

consultation time significantly increases under LTP conditions.  

 

 

 

 

This finding was further substantiated by a mixed model analysis comparing the duration % (e.g. the 

total consultation time divided by the planned consultation time) between the HTP and LTP condition. 

Table 5: output mixed model analysis predicting total consultation time based on  time constraint 

while controlling for consultation type.  

 Total consultation time 

Variable  (ICC)  B SE z 95% C.I. 

Fixed effects parameters  

     Intercept  1105.31 93.32 11.84*** 922.39 1288.23 

     Time constraint  -318.63 56.24 -5.66*** -428.95 -208.32 

     Consultation type   716.70 89.86 7.98*** 540.59 892.82 

 Random effects parameters    τ2 

     Intercept (0.88) 1.01e+5 1.25e+4  7.88e+4 1.28e+5 

     Physician (0.12) 1.37e+4 1.55e+4  1492.80 1.26e+5 

     Experiment date (<0.001) <0.001 <0.001  <0.001 16.72 

Model fit  Wald Chi(2) = 108.81, p <0.001 

Notes:  Time constraint is a two-categorical variable with HTP coded as ‘1’ and LTP  coded as ‘0’. 

Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’. N = 132. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).  
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No significant difference was found over the two conditions regarding the duration % (B = -0.03, z = -

0.53, p = 0.595), while controlling for consultation type. This suggests that physicians spent the same 

proportion of the planned consultation time to see their patients in both conditions. The output of this 

mixed model analysis is displayed in Table 6. Based on both analyses, it was concluded that the 

physicians did devote the extra time allotted during LTP to patient-physician contact. 

 

 

 

 

Although it seems that physicians did use the extra time to see their patients, it may be discussed whether 

the total consultation time remained equally valuable. That is to say that during consultation, the time 

devoted to either of the three steps of the clinical decision making process (i.e. diagnosis, explanation, 

or treatment) remained equal. To examine this, a mixed model analysis was performed predicting value 

time based on time constraint while controlling for consultation type. A non-significant relationship 

between time constraint and value time was found (B = -0.03, z = -1.63, p = 0.10), suggesting that the 

time spent with a patient remains equally valuable over the two conditions. The output of this analysis 

can be found in Table 7.  

 

The manipulation check stated above seems to provide evidence for the effectiveness of the 

manipulation deployed in the experimental field study. The findings provide support for the 

assumptions underlying hypothesis testing, as the extra time allotted during LTP was spent on valuable 

patient-physician contact.  

Table 6: output mixed model analysis predicting duration % based on  time constraint while 

controlling for consultation type.  

 Duration % 

Variable  (ICC)  B SE z 95% C.I. 

Fixed effects parameters  

     Intercept  1.11 0.05 23.00*** 1.01 1.20 

     Time constraint  -0.03 0.06 -0.53 -0.16 0.09 

     Consultation type   -0.23 0.10 -2.44* -0.42 -0.05 

 Random effects parameters    τ2 

     Intercept (>99.99) 0.13 0.02  0.10 0.16 

     Physician (<0.001) <0.001 <0.001  <0.001 <0.001 

     Experiment date (<0.001) <0.001 <0.001  <0.001 <0.001 

Model fit  Wald Chi(2) = 6.07, p = 0.05 

Notes:  Time constraint is a two-categorical variable with HTP coded as ‘1’ and LTP  coded as ‘0’. 

Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’. N = 132. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).  
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Time constraint and time pressure 

After the manipulation check, hypothesis testing was started by assessing H1, which predicted a 

negative relationship between time constraint, that is the absolute amount of time available, and the 

subjective feeling of time pressure. Supporting H1, a significant relation between time constraint and 

time pressure was found (B = -5.93, z = -6.05, p < 0.001), suggesting that the feeling of time pressure 

decreases when increasing the amount of time available. An overview of the results of H1 can be found 

in Table 8. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table 7: output mixed model analysis predicting value time based on  time constraint while 

controlling for consultation type.  

 Value time  

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  0.70 0.04 16.70*** 0.62 0.78 

     Time constraint  -0.04 0.02 -1.57 -0.08 0.01 

     Consultation type   0.01 0.03 0.27 -0.06 0.08 

 Random effects parameters    τ2 

     Intercept (0.83) 0.01 0.00  0.01 0.02 

     Physician (0.16) 0.00 0.00  <0.001 0.03 

     Experiment date (0.01) <0.001 <0.001  <0.001 5.01 

Model fit  Wald Chi(2) = 2.68, p = 0.26 

Notes:  Time constraint is a two-categorical variable with HTP coded as ‘1’ and LTP  coded as ‘0’. 

Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’. N = 132. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).  

Table 8: output mixed model analysis H1; the relationship between time constraint and time 

pressure. 
 Time pressure 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  7.17 1.20 5.96*** 4.81 9.5 

     Time constraint  -5.93 0.98 -6.05*** -7.86 -4.01 

 Random effects parameters                      τ2 

     Residual (>99.99) 0.72 0.25  0.36 1.44 

     Physician (<0.001)    <0.001 <0.001  <0.001 2063.87 

Model fit  Wald Chi(2) = 36.60, p < 0.001 

Notes:  Time constraint is a two-categorical variable with HTP coded as ‘1’ and LTP  coded as 

‘0’. N = 16. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 
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Time pressure and the clinical decision making process 

To continue, the effect of physician time pressure on the clinical decision making process was assessed 

using various measures. First of all, H2 predicted a negative relationship between time pressure and 

diagnostic accuracy. No support for this hypothesis was found, however, as time pressure did not 

significantly relate to diagnostic accuracy (B = 0.05, z = 1.78, p = 0.08) while controlling for patient 

age and patient gender. The output of the mixed model analysis of H2 can be found in Table 9.   

 

Furthermore, also the amount of options discussed between a physician and his patient during 

consultation was taken as a measure of the clinical decision making process and related to physician 

time pressure by means of a mixed model. This relationship, which was predicted to be negative, was 

found to be significant (B = -0.45, z = -4.13, p < 0.001), indicating that elevated levels of time pressure, 

as experience by the physician, are associated with discussing a fewer number of treatment and 

management options. Therefore, support for H3 was provided, while controlling for patient age and 

patient gender. An overview of the results of H3 can be found in Table 10. 

Table 9: output mixed model analysis H2; the relationship between time pressure and diagnostic 

accuracy.  

 Diagnostic accuracy 
Variable (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  4.08 0.16 25.23*** 3.76 4.40 

     Time pressure  0.05 0.03 1.78 -0.01 0.11 

     Patient age  0.00 0.00 -0.40 -0.01 0.00 

     Patient gender  0.06 0.06 0.95 -0.06 0.18 

 Random effects parameters           τ2 

     Residual (0.91) 0.14 0.02  0.11 0.18 

     Physician (<0.001) <0.001 <0.001  <0.001 <0.001 

     Experiment date (0.09) 0.01 0.01  0.00 0.05 

Model fit  Wald Chi(2) = 4.39, p = 0.22 

Notes: N = 164. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 
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Regarding H4, which predicted a negative relationship between time pressure and observer SDM, 

supportive evidence was found. Observer SDM was found to increase slightly with lower levels of time 

pressure (B = -1.13 , z = -2.07, p = 0.04). This difference in observer SDM only holds for re-

consultations, as for new patients no significant difference in observer SDM was found as a function of 

time pressure. Important to note, however, is that the model fit became insignificant at the .05 level 

after inclusion of the control variables patient age and patient gender, as these variables showed no 

relation with the dependent variable, but used degrees of freedom for the model fit. An overview of the 

results of H4, without the inclusion of the control variables, can be found in Table 11.  

 

Table 10: output mixed model analysis H3; the relationship between time pressure and 

options discussed.  

 Options discussed 
Variable (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  4.97 0.93 5.37*** 3.16 6.78 

     Time pressure  -0.45 0.11 -4.14*** -0.66 -0.24 

     Patient age  -0.02 0.01 -1.40 -0.04 0.01 

     Patient gender  0.18 0.32 0.55 -0.45 0.81 

 Random effects parameters           τ2 

     Residual (0.95) 3.34 0.43  2.59 4.31 

     Physician (0.05) 0.16 0.22  0.01 2.33 

     Experiment date (<0.001) 0.02 0.15  <0.001 3095.80 

Model fit  Wald Chi(2) = 18.28, p < 0.001 

Notes: N = 132. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 

Table 11: output mixed model analysis H4; the relationship between time pressure and observer 

SDM. 

 Observer SDM 
Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  14.44 0.82 17.56*** 12.83 16.06 

     Time pressure  -1.13 0.55 -2.07* -2.20 -0.06 

 Random effects parameters    τ2 

     Residual (>99.99) 75.31 9.89  58.22 97.41 

     Physician (<0.001) <0.001 <0.001  <0.001 <0.001 

     Experiment date (<0.001) <0.001 <0.001  <0.001 <0.001 

Model fit  Wald Chi(3) = 4.29, p = 0.04 

Notes: N = 116. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 
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Time pressure and decision outcomes 

Beyond the effect of time pressure on the clinical decision making process, also the effect of time 

pressure on decision outcomes was incorporated in the scope of this research. A three dimensional 

approach (e.g. medical, patient, physician) towards decision quality was taken, with multiple measures 

for each dimension. 

 

Regarding the medical dimension, it was investigated whether the amount of time pressure as 

experienced by the physician is related to the amount of additional medical examination requested, the 

amount of medication prescribed or the frequency of scheduling re-consultations. A significant negative 

relationship was found between physician time pressure and the amount of additional medical 

examination requested (B = -0.10, z = -2.79, p = 0.005), which is contrary to the direction predicted by 

H5. According to the data, the amount of additional medical examination requested by a physician 

increases as the time pressure experienced by this physician decreases. Moreover, the control variable 

consultation type proved to be highly significant (B = 0.82, z = 4.76, p < 0.001), indicating that more 

additional examination is requested for new patients rather than during re-consultations. The control 

variables patient age and patient gender remained insignificant. An overview of the results of H5 can 

be found in Table 12.  

 

 

 

 

  

Table 12: output mixed model analysis H5; the relationship between time pressure and amount of 

additional medical examination requested. 

 Medical  examination 
Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  0.34 0.30 1.12 -0.26 0.94 

     Time pressure  -0.10 0.04 -2.79** -0.17 -0.03 

     Patient age  0.00 0.00 -0.23 -0.01 0.01 

     Patient gender  0.00 0.11 -0.04 -0.22 0.21 

     Consultation type  0.82 0.17 4.76*** 0.48 1.15 

 Random effects parameters    τ2 

     Residual (>99.99) 0.40 0.06  0.30 0.54 

     Physician (<0.001) <0.001 <0.001  <0.001 1.93e+23 

     Experiment date (<0.001) <0.001 <0.001  <0.001 <0.001 

Model fit  Wald Chi(4) = 35.40, p < 0.001 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-

consultations coded as ‘0’. N = 134. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 
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To continue, H6 predicted a positive relationship between time pressure and the amount of medication 

prescribed. No support for this hypothesis was found, however, after the exclusion of participant 53 and 

107 (B = 0.15, z = 1.56, p = 0.12), which were identified as outliers by means of visual outlier detection. 

Previously prescribed medication was found to relate significantly to the amount of medication 

currently prescribed (B = 0.76, z = 7.34, p < 0.001). This indicates that the amount of medication a 

patient receives at the current consultation is strongly affected by the amount of medication a patient 

received during the preceding consultation. An overview of the results of H6 can be found in Table 13. 

 

 

Where H7 predicted time pressure to be negatively related to the length of time until re-consultation, 

with high levels of time pressure related to patients to return faster for re-consultation, an effect in the 

opposite direction was detected. Time pressure was found to be positively related to the length of time 

until re-consultation (B = 1.29 , z = 3.11 , p = 0.002), even after controlling for patient age, patient 

gender and consultation type. Rather than higher levels of time pressure being associated with patients 

returning faster for re-consultation due to diminished diagnostic accuracy, analysis provided support 

for the opposite. Hence, lower levels of time pressure were associated with patients returning faster for 

re-consultation. Additionally, consultation type was found to significantly influence the length of time 

until re-consultation (B = -10.19, z = -4.83, p < 0.001), with new patients returning faster for re-

consultation than control patients. An overview of the results of H7 can be found in Table 14.  

Table 13: output mixed model analysis H6; the relationship between time pressure and medication 

prescribed.  

 Medication prescribed 
Variable (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  -1.45 0.94 -1.54 -3.30 0.40 

     Time pressure  0.15 0.10 1.56 -0.04 0.34 

     Patient age  0.01 0.01 1.19 -0.01 0.04 

     Patient gender  0.49 0.37 1.32 -0.24 1.21 

     Consultation type  0.77 0.49 1.58 -0.19 1.73 

     Previously prescribed med.  0.76 0.10 7.34*** 0.56 0.97 

 Random effects parameters           τ2 

     Residual (>99.99) 2.05 0.37  1.45 2.91 

     Experiment date (<0.001) <0.001 <0.001  <0.001 <0.001 

Model fit  Wald Chi(2) = 67.64, p < 0.001 

Notes:  Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-

consultations coded as ‘0’.  Previous prescribed med. = “Previously prescribed medication”. 

N = 63. Data was obtained for only one physician. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 
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To continue, time pressure had also been related to patient outcomes, which formed the second 

dimension of outcome quality. Following H8, a negative relationship was predicted between time 

pressure and patient perceptions of SDM. As such, lower time pressure would be associated with higher 

SDM as perceived by the patient, due to increased information search by the physician. However, mixed 

model analysis provided support for a small, positive relationship between time pressure and patient 

perceptions of SDM (B = 0.12, z = 2.20, p = 0.03), even after controlling for a patient’s SDM preference. 

This suggests that patient involvement in decision making, as seen from the patients perspective, 

slightly increases as with higher levels of time pressure. Furthermore, the SDM perception of patients 

was found to relate significantly to their preference (B = 0.47, z = 5.28, p < 0.001), with patients 

preferring high involvement in decision making perceiving their actual involvement during consultation 

to be higher as well. The other control variables patient age, patient gender and consultation type proved 

insignificant during analysis. The results regarding H8 can be found in Table 11. Additionally, as it may 

be argued that it is the extent to which the patient perceived SDM to have taken place in an absolute 

sense that is of interest (i.e. irrespective of the preference of patients) the analysis of H8 had been 

repeated while excluding patient SDM preference and the insignificant control variables patient age and 

gender. This, however, did not alter the significance levels or effect directions as displayed in Table 15. 

The results of the alternative analysis of H8 can be found in Appendix XI. 

 

Table 14: output mixed model analysis H7; the relationship between time pressure and amount of 

length of time until re-consultation.  

 Re-consultation 
Variable (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  4.69 4.17 1.12 -3.49 12.88 

     Time pressure  1.29 0.42 3.11** 0.48 2.11 

     Patient age  0.08 0.05 1.69 -0.01 0.17 

     Patient gender  0.12 1.20 0.10 -2.23 2.46 

     Consultation type  -10.19 2.11 -4.83*** -14.34 -6.05 

 Random effects parameters    τ2 

     Residual (0.75) 37.56 5.36  28.40 49.69 

     Physician (0.25) 12.24 13.07  1.51 99.28 

     Experiment date (<0.01) 0.03 1.76  <0.001 2.11e+43 

Model fit  Wald Chi(2) = 42.16, p < 0.001 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-

consultations coded as ‘0’. N = 110. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 
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Patient consultation satisfaction, which was the second concept comprising the patient dimension of 

outcome quality, was predicted to be negatively related to time pressure (H9). This hypothesis was 

analyzed by running mixed model analyses on the individual patient consultation satisfaction items (due 

to the absence of a higher-level construct). No significant relationship was found between any of the 

items and time pressure, except for item 3: “I wonder whether the diagnosis by the physician is correct.”. 

For this item a significant, negative relationship was found (B = -0.19, z = 2.23, p = 0.03) while 

controlling for patient age, patient gender and consultation type. This suggests that a patient’s 

confidence in the physician’s diagnostic accuracy decreases with lower levels of time pressure. In Table 

16, summarized output of these mixed model analyses ran on the individual patient consultation 

satisfaction items is provided.  

Table 15: output mixed model analysis H8; the relationship between time pressure and patient 

perceptions of SDM. 

 Patient SDM 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  1.61 0.48 3.35** 0.67 2.55 

     Time pressure  0.12 0.05 2.20* 0.01 0.22 

     Patient age  0.00 0.01 0.20 -0.01 0.01 

     Patient gender  -0.21 0.15 -1.40 -0.50 0.08 

     Consultation type  0.32 0.22 1.44 -0.12 0.75 

     Patient SDM preference  0.47 0.09 5.28*** 0.30 0.65 

 Random effects parameters    τ2 

     Residual (0.95) 0.57 0.10  0.40 0.81 

     Physician (<0.001) <0.001 <0.001  <0.001 2.02e+45 

     Experiment date (0.05) 0.03 0.09  <0.001 11.29 

Model fit  Wald Chi(5) = 36.43, p <0.001 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-

consultations coded as ‘0’. Patient SDM preference = “Patient shared decision making preference”.  

N = 108. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).  
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The last dimension of outcome quality represented the physicians perspective. With respect to this 

dimension, it was assessed whether time pressure relates positively to physician mental fatigue (H10), 

and negatively to physician consultation satisfaction (H11) and physician perceptions of SDM (H12). 

First of all, no relationship was found between time pressure and physician mental fatigue as no 

variation in mental fatigue was reported over the course of the experiment days. Therefore, no support 

for H10 was provided. Moreover, supportive evidence was found for the negative relationship between 

time pressure and physician consultation satisfaction as described by H11. By means of mixed model 

analysis, the physician consultation satisfaction construct was found to relate negatively to time pressure 

(B = -0.67 , z = -3.77, p < 0.001), indicating that higher levels of time pressure are associated with lower 

levels of physician consultation satisfaction. The output of the mixed model analysis addressing H11 

can be found in Table 17.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 16: summarized output of the separate mixed model analyses between time pressure and each of the patient consultation 

satisfaction items (H9). 

 Patient consultation satisfaction 

 Intercept  B  SE z 

Gen item “Today’s consultations were very satisfying to me.” 4.74 0.03 0.03 1.16 

Item 2 “The time I have spent with the doctor was long enough to discuss everything.”  4.67 -0.03 0.04 -0.68 

Item 3 “I wonder whether the diagnose of the doctor is correct.”  2.42 -0.21 0.09 -2.49* 

Item 4 “The doctor behaved too businesslike and impersonal to me.”  1.43 -0.09 0.05 -1.75 

Item 5 “The doctor listened well to what I told him.” 4.54 -0.02 0.05 -0.35 

Item 6 “I have got doubts about the ability of the doctor.” 1.19 -0.05 0.03 -1.59 

Item 7 “The doctor explained the follow-up trajectory clearly.” 4.56 0.00 0.05 -0.03 

Notes: N = 109. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 

Table 17: output mixed model analysis H11; the relationship between time pressure and 

physician consultation satisfaction.  
 Physician consultation satisfaction 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  <0.001 0.27 0.00 -0.53 0.53 

     Time pressure  -0.67 0.18 3.77*** -1.01 -0.32 

 Random effects parameters                      τ2 

     Residual (>0.99) 1.18 0.42  0.59 2.35 

     Physician (<0.001)    <0.001 <0.001  <0.001 2.5e+06 

Model fit  Wald Chi(2) = 14.24, p < 0.001 

Notes: N = 16. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 
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Additionally, as confirmatory factor analysis could not confirm the validity of the physician 

consultation satisfaction construct, summarized output of mixed model analyses conducted on the 

individual physician consultation satisfaction items can be found in Appendix XII. 

 

Lastly, no evidence was found in support of H12. Although absolute time constraints were found to be 

negatively related to SDM as viewed from the physician’s perspective (B = -0.31, z = 2.32, p = 0.02), 

this relationship could not be established based on the physician’s time pressure perception (B = -0.03, 

z = -0.66, p = 0.51). The output of the mixed model analysis of H12 between time pressure and physician 

perceptions of SDM can be found in Table 18. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Mediation effects 

Beyond the direct effects of time pressure on the clinical decision making process and its outcomes, it 

was argued that decision outcomes would only be affected to the extent that time pressure results in 

alterations in the clinical decision making process. Process variables were therefore predicted to play a 

mediating role in the relationship between outcome variables and time pressure. Mediation effects were 

tested by means of Multilevel Structural Equation Modelling (MSEM), thereby also taking into account 

potential indirect effects. No significant mediation effects were discovered, however. Therefore, no 

support was provided for H13, H14, H15 and H16. The output tables of these mixed model analyses 

can be found in Appendix XIII. 

  

Table 18: output mixed model analysis H12; the relationship between time pressure and 

physician perceptions of SDM.  
 Physician SDM 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  2.96 0.29 10.39*** 2.40 3.52 

     Time pressure  -0.03 0.05 -0.66 -0.13 0.06 

 Random effects parameters                      τ2 

     Residual (0.70) 0.45 0.05  0.36 0.57 

     Physician (0.23) 0.15 0.16  0.02 1.25 

     Experiment date (0.07) 0.05 0.04  0.01 0.22 

Model fit  Wald Chi(2) = 0.44, p = 0.51 

Notes: N = 165. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 
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7 Discussion 
As the ‘fixing-people-production-line” system that characterizes current healthcare practices has 

already been shown detrimental for physicians (Arigoni et al., 2010; Visser et al., 2003), researchers 

have pointed out the importance of investigating the effect of this highly time-pressured system on the 

patient-doctor interactions (Sturmberg & Cilliers, 2009) and the quality of patient care (Ariely & Lanier, 

2015). In line with these research propositions, the aim of this research was to investigate the effect of 

time pressure on clinical decision making among physicians, with respect to both the decision making 

process as well as its outcomes. To do that, an experimental field study was executed comparing patient-

physician consultations between a HTP and LTP condition by means of audio recordings, 

questionnaires and EHR data.  

To start, the creation of two distinct time pressure conditions was realized by means of 

variations in time constraint, providing more time for consultations in the LTP condition. However, 

where most previous research used the imposition of a time constraint to induce feelings of time 

pressure (Macgregor, 1993), this study aimed to make use of a reversed effect by reducing the intensity 

of a pre-existing time constraint. Providing support for this methodology, results indicated that the 

reduction of a time constraint is in fact an adequate means for reducing time pressure perceptions among 

physicians. Furthermore, the execution of a manipulation check provided evidence that physicians 

actually did use the extra time allotted for valuable patient-physician interaction, further providing 

support for this methodology.  

Subsequently, the realization of two distinct time pressure conditions allowed analysis of the 

effect of time pressure on clinical decision making. Regarding the clinical decision making process, the 

findings suggest that time pressure does play a significant role by slightly altering the decision making 

dynamic. Based on observer ratings, physicians were found to involve the patient less, by showing less 

SDM behavior, when feeling pressured in terms of time. As such, it seems that physicians aim to remain 

in control while under time pressure, while incorporating the patient view more when they feel to have 

more adequate time resources. This is in line with previous research, which found increased internal 

information usage (Stepanikova, 2012) and decreased history recording (Camasso & Camasso, 1994) 

among physicians under time pressure, suggesting lower patient involvement. Furthermore, the 

detection of (slightly) increased SDM behavior in conditions of low time pressure may be interpreted 

as indirect support for the statement by physicians that time constraints are the main barrier to 

implementation of SDM in clinical practice (Légaré et al., 2008). When feeling less time pressured due 

to the reduction of the time constraint, physicians indeed demonstrate more SDM behavior.  

Furthermore, the increased patient involvement in the clinical decision making process under 

decreased time pressure perhaps expressed itself most strongly in terms of options discussed, as it was 

found that the amount of treatment and management options discussed increases with decreasing levels 

of time pressure experienced by the physician. Hence, as discussing options is the second step in the 
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SDM process, this finding seems to provide additional support for increased patient involvement in 

conditions of reduced time pressure.  

Important to note, however, is that this increase in SDM behavior under lower levels of time 

pressure as discovered based on observer measures, is not perceived by physicians nor patients. 

Thereby, this research seems to provide support for the notion from earlier research (Janz et al., 2004; 

Kasper et al., 2011; Wunderlich et al., 2010) that observer, patient and physician perceptions regarding 

patient involvement and SDM may strongly differ and be affected by different factors. More research 

regarding the different factors affecting observer, patient and physician perceptions of SDM is needed. 

Beyond alterations regarding the decision making process, also outcome measures were found 

to vary as a function of time pressure. First of all, medical outcomes such as re-consultations, medical 

examinations and medication prescriptions were expected to decrease as lower levels of time pressure 

would make way for increased diagnostic accuracy and decreased risk-taking behavior favoring false 

positives. However, results indicated opposite effects as patients were ordered back earlier for re-

consultation and more medical examination was requested in conditions of low time pressure. These 

findings counter outcomes from earlier, comparable research in the primary care setting, where general 

practitioners’ referral rates decreased when provided more time (Jung et al., 2018). Reason for this 

deviation may be the cross-sectional nature of this research, where medical examinations, medication 

prescription, and time until re-consultation were only assessed as directly following from the current 

consultation. The extra time available may, therefore, first lead to an increase in medical outcome 

measures as patients are consulted more thoroughly, potentially revealing underlying causes or adjacent 

problems. It may only be thereafter, that outcome measures decrease on the long-term as the investment 

in understanding the patient’s condition turns out as a prevention mechanism, by decreasing the 

likelihood of engaging in more demanding repair work regarding these otherwise undiscovered 

(potential) problems. Additionally, regarding the amount of medication prescribed, it is important to 

note that these findings should be approached with caution. Consultation audio recordings revealed that 

the decision by a physician to withhold from medication prescription was not only motivated by medical 

reasons, but moreover by the practical consideration of patients remaining with sufficient amounts of 

medication at home. Therefore, the validity of the medication prescription data may be questioned. 

Although no definitive explanation can be provided for the rising medical outcomes in LTP conditions, 

it still may be considered an indication that the quality of care is compromised under the influence of 

time pressure. This statement follows from the finding that less additional medical examination is 

requested for patients seen by a physician experiencing high levels of time pressure, and they are 

ordered back later in time. Therefore, this seems to indicate that these patients receive less care-related 

attention in comparison to patients in LTP conditions.  

Although future research is needed to verify this statement, conclusions can be drawn with 

respect to whether patients themselves do experience differences in attentiveness by their physician due 

to time pressure, as patient consultation satisfaction was taken into account. From patient point of view, 
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however, no difference in satisfaction with the consultation was detected. This deviation from 

expectations (i.e. lower time pressure was assumed to increase patient consultation satisfaction) may be 

explained by the rather high patient consultation satisfaction levels in the regular (HTP) condition. As 

patients indicated to be already highly satisfied with the consultation in the starting condition, this left 

little room for improvement for when the physician was provided with more time. These findings are 

in line with earlier research among oncology patients by Shilling, Jenkins and Fallowfield (2003), where 

61% of the patients rated the consultations with the maximum score of 80, with an average of 77.79. A 

more in-depth analysis of the patient consultation satisfaction, however, opens up more interesting 

information. The results indicate that patients feel that the time they have with the physician is long 

enough to discuss everything, irrespective of the time pressure experienced by their physician. 

Therefore, it seems that even though a physician may experience time pressure, patients do not feel 

their ability to talk with their physician to be restricted by time. This divergence in time perception may 

be explained by the physician’s longitudinal versus the patient’s transversal role in a consultation 

session. Where a physician is scheduled to see a large number of patients sequentially, a patient enters 

the consultation room just once. Therefore, as the time pressure experienced by a physician may 

partially be affected by the number of patients already or still to be seen, a patient’s sense of time 

adequacy is likely to be affected foremost by the temporal characteristics of the consultation itself.  

Additionally, even if a physician experiences low levels of time pressure and invests in patient-

physician interaction by asking questions and discussing options, this may be perceived by the patient 

as being more uncertain. This is argued as patients thought physician diagnostic accuracy to decrease 

under lower levels of time pressure. The investment in a SDM process may therefore even be thought 

to induce perceptions of uncertainty among patients.  

That a patient’s and physician’s perception regarding consultations may differ on a daily level, 

was further supported by the physicians’ satisfaction with the consultations. Although time pressure 

was not found to significantly affect patient consultation satisfaction, physicians themselves do feel less 

satisfied with the consultations when working in time pressured conditions. They report to feel less able 

to establish effective rapport with their patients and unable to obtain the details about a patient’s 

problems they would like to. As such, the findings of this study correspond with previous research 

where time pressure was found as a potential source of job dissatisfaction among physicians (Linzer et 

al., 2000). This dissatisfaction with consultations under time pressure was, however, not accompanied 

by an increase in mental fatigue. Results indicated that mental fatigue levels remained stable over the 

course of all experiment days. As no variation at all was found over the course of the experiment, it is 

assumed that the methodology applied for measuring physician mental fatigue was inappropriate for or 

insensitive to the clinical setting. This is assumed as it is highly unlikely that physicians experience all 

days to be equally cognitively demanding resulting in equal levels of mental fatigue.   

Lastly, diagnostic accuracy was predicted to play a central, mediating role in the relationship 

between time pressure and decision making in clinical practice. No evidence supporting this view was 
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found, however. As with physician mental fatigue, the inability to provide evidence for this relationship 

was most likely caused by methodological issues given the low variation in the diagnostic accuracy 

data. Where earlier research pointing out the importance of diagnostic accuracy were conducted by 

means of vignette studies (Meyer, Payne, Meeks, Rao, & Singh, 2013) or used expert-ratings for 

obtaining diagnostic accuracy measures (Alqahtani et al., 2016), this research took an unvalidated, self-

reporting approach with physician’s indicating their perception of diagnostic accuracy for each 

consultation. The high average diagnostic accuracy score, however, suggests that this measurement 

method may find itself susceptible to socially desired behavior, with physicians conceivably preferring 

to conceal doubts in case of diagnostic uncertainty.  

To conclude, although not for all hypothesized effects of time pressure on decision making in 

the clinical context supportive evidence was provided, time pressure was found to affect both the 

clinical decision making process and its outcomes. By altering the extent to which options are discussed 

and SDM behavior is demonstrated, it is a factor affecting patient involvement in the decision making 

process. Moreover, by influencing the medical outcomes of a consultation as well as physician 

consultation satisfaction, it may be seen as a determinant of care quality from both the patient as well 

as the physician perspective.  

7.1 Theoretical implications 
This research adds to current literature on time pressure in the clinical context as it extends the scope 

of previous research by taking a holistic approach. Beyond the effect of time pressure on a single 

dimension (e.g. the physician perspective or patient perspective; sources), this research incorporated 

both the decision making process as well as its outcomes, with the latter represented by a medical, 

patient and physician dimension. By doing so, it showed that a holistic and multidimensional approach 

towards the effect of time pressure on decision making in the clinical context may provide a more 

complete understanding of its effects. Moreover, as this research was conducted by means of an 

experimental field study, it extended current literature by translating similar research in primary care 

(Jung et al., 2018) to the secondary care setting (i.e. care accessible by referral only). Thereby, it showed 

that behavioral changes due to time pressure are not restricted to the primary care context. 

Furthermore, this research adds to current SDM literature as it explicitly tested the most cited 

barrier against implementing SDM: time constraint (Légaré et al., 2008). By reducing its intensity, its 

effect on SDM behavior by affecting a physician’s time pressure perception was tested. Lastly, this 

research expands SDM literature by providing evidence for the relevance of SDM for re-consultations. 

It shows that SDM is not only applicable to consultations with new patients, but remains important 

along the entire trajectory of consultations with recurring patients as well.  
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7.2 Practical implications 
Besides theoretical implications, this research provides practical implications regarding the effect of 

time pressure on decision making in the clinical context. First of all, this research showed that on the 

short-term the reduction of an existing time constraint may be an adequate means to reduce time 

pressure among physicians. Whether this remains on the long-term is unknown, as habituation effects 

may cause physicians to get accustomed to the new time barrier (Groves & Thompson, 1970), restoring 

time pressure levels over time.  

Secondly, this research provided additional support for the notion by Harnas et al. (2017) that 

SDM is not to be ignored by hospitals as 71% of the patients state to prefer high levels of involvement 

in clinical decision making. Therefore, this research emphasizes the importance for hospitals to 

investigate implementation of SDM in practice. 

Further addressing SDM, this research emphasizes the importance of the context (i.e. work 

environment) in explaining human behaviour, which may be described as a function of both personal 

and situational characteristics (Ross, 1977). It showed that the tendency of physicians to show SDM 

behaviour is not only motivated by their personal inclination towards SDM, but also by the extent to 

which the working conditions provide the necessary temporal space to display it. By altering the 

environmental conditions in terms of time, without providing SDM-related instructions, this research 

showed that physicians may engage more in SDM behaviour. Although this does not imply that 

changing the environmental conditions results in increased SDM behaviour among all physicians, it 

may be interpreted as a barrier for those physicians with a personal tendency towards it. As such, it is 

suggested that implementing SDM through trainings and workshops, thereby focusing on the personal 

inclination of physicians, will only be effective to the extent that the environmental conditions are taken 

into account as well. That is to say, that physicians are thought to show SDM behaviour if they have 

the will and possibility to do so.  

More in specific, addressing the second step of SDM, it was found that the highly time-

pressured conditions of our current healthcare system impede the possibility for a physician to discuss 

options with his patient. As such, leaving the current consultation system unchanged in terms of time 

pressure implicates that some relevant treatment and management options remain undiscussed.  

Lastly, as this research provided evidence that physicians may feel less satisfied with 

consultations when working under time pressure, providing more time or reducing time pressure by 

other means (e.g. reducing administrative tasks) may improve satisfaction among physicians. 

7.3 Limitations 
Although the investigation of the research questions by means of an experimental field study heightened 

the validity of the findings as they were observed within their natural environment, the research design 

also was associated with some practical limitations hampering wider generalization of the findings. This 
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is mainly related to the size of the experimental field study with respect to the amount of participating 

physicians, experiment days and participant groups. As stated before, behaviour may be described as a 

function of personal and situational characteristics (Ross, 1977). Therefore, as only two physicians 

participated in the study, the outcomes are susceptible to individual temporal differences (Gevers & 

Peeters, 2009) and their consultation style. Similarly, as the experimental field study was only 

conducted over the course of 16 days and partly during summer holidays, unobserved seasonal effects 

may have affected the research results. Lastly, as only patients from the internal medicine and oncology 

department were included in this research, wider generalization to patient groups of other departments 

is hampered.  

Furthermore, consultation data extracted from the audio recordings was derived by one observer 

only. Therefore, this data was not cross-validated by means of a second observer, therefore providing 

no statistic of internal consistency and lowering the validity of the data. Moreover, as the observer was 

not blind to the hypotheses, bias may have been introduced. 

Lastly, also a note has to be made regarding the measures of patient and physician perceptions of 

SDM. Although these measures do assess SDM perceptions, these scales are non-linear with actual 

SDM being represented by the scale mean. This discrepancy with respect to the linear OPTION12 scale, 

which may be thought to have hampered analysis, is thought to be partly overcome as all scales remain 

linear with respect to patient involvement. Although conceptually different, higher levels of patient 

involvement on the patient and physician SDM scales are argued to represent higher levels of SDM as 

well. This is argued as stand-alone decision making by a patient without physician consultation appears 

highly impossible, with physicians informing patients about the current situation and options in the first 

place, therefore most likely representing SDM with high levels of patient involvement.  

7.4 Future research 
First of all, the limitations of this research may be taken as a starting point for future research. Therefore, 

expanding the size of the research in terms of physicians included, time range or patient groups may be 

executed with the aim of increasing the generalizability of the research findings. Increasing the sample 

size at the physician level would allow controlling for interpersonal differences between physicians 

such as deadline-pacing style or experience. This may prove fruitful as physicians may respond 

differently to the reduction (or imposition) of a time constraint (Gevers & Peeters, 2009). Experience, 

for example, may reduce the negative effects of time pressure on decision making as older physicians 

are found to experience more work control (Linzer et al., 2001). Moreover, extending the temporal size 

of the study in terms of experiment days per physician may allow the discrimination between short and 

long-term effects of time pressure in the clinical setting. 

Beyond the limitations as directions for future research, adopting delay as a measure of time 

pressure may provide a more dynamic view on the effect of time pressure on decision making in clinical 

practice. Where this research took a more static approach towards time pressure measuring it at a daily 
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basis, a physician’s time pressure perception may actually vary over the course of a consultation session. 

Delay may prove to be a representative measure of time pressure as delay decreases the time available 

for task completion, which plays a central role in the perception of time pressure (Ordóñez & Benson, 

1997; Rastegary & Landy, 1993).  

Thirdly, this research may be extended by more explicitly taking into consideration patient 

perceptions of time pressure. Although some representative items were included, this research was 

mainly based on physician-driven time pressure perceptions. More explicitly including time pressure as 

perceived by the patient may further enhance understanding of the effect of time in clinical practice. 

Lastly, this research focused on the consequences of time pressure in the clinical setting and realized 

changes in time pressure by means of alterations in the time constraint. Time pressure, however, may 

be caused by a wider variety of factors such as high demands regarding administrative tasks and patient 

expectations (Ransco, 2019), or perhaps even the visibility of the waiting room. Therefore, as time 

pressure is found to affect decision making in clinical practice, future research investigating its 

antecedents is needed.  

7.5 Conclusion 
This research aimed to investigate the effect of time pressure on decision making in clinical practice. 

By means of an experimental field study, it was found that time pressure affects some indicators of the 

clinical decision making process as well as a part of its outcomes. As time pressure was found to 

decrease patient involvement in clinical decision making, the current healthcare system seems to 

contradict patient preferences with patients preferring high levels of involvement. Even more, as it also 

relates negatively to physician consultation satisfaction, the system does not appear ideal for physician 

neither. And with the amount of medical examination and time until re-consultation varying as a 

function of time pressure, it also seems to affect the medical care a patient receives. However, as this 

study was relatively small in size, it does not provide indisputable answers but should fore mostly be 

considered an argument for further research. More extensive research in needed to gain a better 

understanding of the effect of time pressure on decision making in clinical practice, possibly providing 

insight in the dynamic nature of time pressure or in the difference between short and long-term time 

pressure effects.  
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8 Appendices 
 

8.1 Appendix I: Physician consultation card 
 

 

Naam patiënt:   
 

 “Ik ben zeker dat ik deze patiënt correct gediagnosticeerd heb.” 

     Niet zeker                                                              Zeer zeker 

Welke optie beschrijft het beste de besluitvorming van het laatste consult? 

 

 

 

 

 

 
 

  

          r                               r                               r                               r                               r          

         r    De patiënt nam het besluit over het medisch vervolgtraject. 
 

r De patiënt nam het besluit over het medisch vervolgtraject nadat ze mijn 
mening serieus had overwogen.  

 
r De patiënt en ik deelden de verantwoordelijkheid voor de beslissing over 

het medisch vervolgtraject   
 

r Ik heb het besluit genomen over het medisch nadat ik de mening van de 
patiënt serieus heb overwogen.  

 
r Ik heb zelf het besluit genomen over het medisch vervolgtraject.  
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8.2  Appendix II: Daily survey for physicians 

 
Dagelijkse vragenlijst Medisch Specialist 

 
 

 

Beantwoord alstublieft de volgende vragen: 
 

 

 

Geef voor de volgende uitspraken aan in hoeverre u dit heeft ervaren: 
 

 Beter dan                          Zoals                         Slechter dan    
gebruikelijk                  gebruikelijk                     gebruikelijk 

Vandaag had ik problemen met 
concentreren. 

     r                                 r                                  r 

Vandaag had ik problemen met helder 
nadenken. 

       r                                 r                                  r 

Vandaag heb ik meer versprekingen 
gemaakt of had ik problemen met het 
vinden van het juiste woord.  

 
       r                                 r                                  r 

Vandaag had ik last van vermoeide ogen.          r                                 r                                  r 

Vandaag had ik problemen met mijn 
geheugen. 

       r                                 r                                  r 
 

Naam ……………………………..…..……………… Datum ……………………………..…..……………… 

 Helemaal                                                    Heel                  
    niet                                                           erg  

   Vond u dat genoeg tijd had om de consulten 
 uit te voeren? 

     r            r             r             r            r          

   Had u het gevoel dat u onder tijdsdruk stond 
 tijdens het uitvoeren van de consulten? 

     r            r             r             r            r          

   Was de nog beschikbare tijd een punt van 
 zorg tijdens het uitvoeren van de consulten? 

     r            r             r             r            r         
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Geef voor de volgende uitspraken aan in hoeverre u het er mee eens bent: 

 
 
 
 
 
 

 
 
 
 
 

 
 
 

 
  

  
 Zeer mee                                                         Zeer mee 

  oneens                                                              eens 

De consulten van vandaag waren erg 
bevredigend voor mij.  

      r            r              r              r            r          

Ik had graag meer tijd doorgebracht met de 
patiënten van vandaag.  

      r            r              r              r            r                   

Ik heb niet alle details verkregen die ik wilde 
krijgen over de problemen en symptomen van de 
patiënten van vandaag. 

      r            r              r              r            r          

Ik heb werkzame en effectieve gesprekken gehad 
met de patiënten van vandaag. 

      r            r              r              r            r 

De patiënten van vandaag vereisten veel 
persoonlijke aandacht 

      r            r              r              r            r 

Ik heb meer tijd doorgebracht met de patiënten 
van vandaag dan ik had gewild.  

      r            r              r              r            r 
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8.3 Appendix III: Patient information form. 
 

Informatie voor deelnemers aan het onderzoek naar 

Tijdsdruk en de kwaliteit van zorg 
 

Omdat we in het Elkerliek de kwaliteit van zorg altijd bovenaan hebben staan zijn we bezig met een 

onderzoek naar de invloed van tijdsdruk op de kwaliteit van zorg in ons ziekenhuis. Om dit te 

onderzoeken wordt u uitgenodigd om deel te nemen aan dit onderzoek. In deze brief wordt u uitgelegd 

waarom het onderzoek wordt uitgevoerd en wat dat voor u betekent. Neem deze informatie graag 

aandachtig door voordat u een besluit neemt. Deelname is vrijwillig. Heeft u na het lezen van de 

informatie nog vragen? Dan kunt u terecht bij onderzoeker Jochem Gieles van de TU Eindhoven. 

Onderaan deze brief vindt u zijn contactgegevens. 

 

Doel onderzoek 
De korte consulttijd die beschikbaar is voor het gesprek tussen patiënt en hun dokter beïnvloed de 

kwaliteit van de geleverde zorg. Het Elkerliek wil door middel van deze studie onderzoeken wat deze 

tijdsdruk doet met de kwaliteit van zorg op de polikliniek in ons ziekenhuis. Het doel is om vast te stellen 

of het nemen van extra tijd op polikliniek kan resulteren in betere zorg.  

 

Moet ik deelnemen? 
Nee. Deelname is geheel vrijwillig en kan op ieder moment worden stopgezet. Ook achteraf kunt u ten 

alle tijden contact opnemen met de onderzoeker om uw deelname terug te trekken. Hierbij worden 

alle verzamelde gegevens vernietigd en wordt u niet langer meegenomen in het onderzoek. Ook heeft 

de afwijzing van deelname geen invloed op uw doktersafspraak. Deze zal ook doorgaan bij afwijzing van 

deelname aan het onderzoek. 

 
Hoe werkt het onderzoek? 
Om de invloed van tijdsdruk op de kwaliteit van zorg te onderzoeken hoeven u en uw dokter geen 

handelingen te verrichten tijdens het consult. Uw consult zal verlopen op de gebruikelijke manier. Wel 

vragen we u toestemming om een geluidsopname te maken van het consult. Deze opname stelt de 

onderzoeker in staat om het verloop van het gesprek te analyseren. Daarnaast vragen we u om 

toestemming voor het analyseren van de medische voorschriften van dit consult. Dit stelt de 

onderzoeker in staat om te onderzoeken of er een relatie is tussen de ervaren tijdsdruk en de 

uitkomsten van het consult.  
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Omdat we graag van u horen hoe u het consult heeft ervaren wordt u na afloop van het consult 

gevraagd om een vragenlijst in te vullen. Dit zal ongeveer 1 minuut in beslag nemen. Na invulling van 

deze vragenlijst zult u verder niet worden benaderd.  

 

Voor- en nadelen van dit onderzoek 
Als u deelneemt aan het onderzoek levert u een belangrijke bijdrage aan de kennis over het effect van 

tijdsdruk op de kwaliteit van zorg in Nederland. Dit kan inzicht geven in hoe we de zorgsector samen 

beter inrichten. Deelname aan het onderzoek heeft geen nadelen. 

 

Privacy 
Uw persoonlijke gegevens, uw medische voorschriften en uw antwoorden op de vragenlijst na afloop 

van het consult zullen vertrouwelijk worden behandeld en anoniem worden opgeslagen. Dit betekent 

dat uw gegevens niet naar u herleidbaar zijn. De ingevulde vragenlijst en de geluidsopname zullen los 

van uw persoonlijke gegevens bewaard worden. Wij zijn verplicht deze data voor een periode van 10 

jaar te bewaren. Daarvoor geeft u toestemming als u meedoet aan dit onderzoek. Gedurende de 

looptijd van het onderzoek kunt u altijd contact opnemen met de onderzoeker voor inzage van uw 

gegevens. Voor algemene informatie over uw rechten bij verwerking van uw persoonsgegevens kunt u 

de website van de Autoriteit Persoonsgegevens raadplegen. 

 

Goedkeuring onderzoek 
De Lokale Toetsingscommissie van het Elkerliek Ziekenhuis heeft haar goedkeuring verleend voor dit 

onderzoek. Dit betekent dat het onderzoek voldoet aan de vastgestelde richtlijnen die nauwkeurig in 

acht worden genomen. 

 

Verdere informatie 
Mocht u nog vragen hebben dan kunt u altijd contact opnemen met Jochem Gieles, de uitvoerder van 

het onderzoek (zie hieronder voor zijn contactgegevens). Hij is ook aanwezig in de wachtkamer bij de 

uitvoering van het onderzoek.  

 
Jochem Gieles       jgieles@elkerliek.nl  
Masterstudent TU Eindhoven     06-23799631 
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8.4  Appendix IV: Informed consent form.  
 

Toestemmingsverklaring 
Onderzoek naar tijdsdruk en de kwaliteit van zorg 
 
Door een vinkje te zetten voor elk van de volgende voorwaarden gaat u akkoord met de voorwaarden 

voor deelname aan het onderzoek: 

r   Ik bevestig dat ik de informatiebrief voor deelnemers aan het onderzoek naar tijdsdruk en  

kwaliteit van zorg heb gelezen en ik begrijp de informatie.  

r   Ik heb voldoende tijd gehad om over mijn deelname na te denken. Ik ben in de gelegenheid 

geweest om vragen te stellen. Deze vragen zijn naar mijn tevredenheid beantwoord.  

r   Ik geef toestemming voor het maken van een geluidsopname van mijn aankomend consult 

en analyse hiervan in het kader van dit onderzoek. 

r Ik geef toestemming voor het verwerken van mijn persoonsgegevens en medische 

voorschriften in het kader van dit onderzoek.  

r   Ik weet dat mijn deelname geheel vrijwillig is en dat ik mijn toestemming op ieder moment 

kan intrekken zonder dat ik daarvoor een reden hoef op te geven.  

r  Ik stem in met het gebruik van mijn onderzoeksgegevens op de wijze zoals in de 

informatiebrief staat omschreven, onder het kopje “privacy”. 

  

 

Handtekening 

 

 

Naam deelnemer           Handtekening     Datum 

 

 

Participantnummer 
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8.5  Appendix V: Patient questionnaire.  
 

Geef voor de volgende uitspraken aan in hoeverre u het er mee eens bent: 

Welke optie beschrijft het beste hoe uw dokter en u tijdens het laatste consult tot een besluit zijn 
gekomen? Kies één van de onderstaande opties: 

         r   Ik heb zelf besloten over het medisch vervolgtraject.    

r Ik heb besloten over het medisch vervolgtraject nadat ik de mening van de 
dokter serieus heb overwogen.  

r De dokter en ik deelden de verantwoordelijkheid over welk medisch 
vervolgtraject het beste is voor mij.  

r De dokter heeft besloten over het medisch vervolgtraject nadat hij mijn 
mening serieus heeft overwogen.  

r De dokter heeft de beslissing over het medisch vervolgtraject alleen 
genomen.  

Vragenlijst patiënt 
             Man                   Vrouw 
 Geslacht               r                         r 

 Leeftijd            ………….…….…………………. 
  

 Zeer mee            mee                                           mee              zeer mee         
  oneens           oneens           neutraal             eens                 eens 

Ik ben helemaal tevreden met mijn 
bezoek aan de dokter vandaag.  

      r                  r                   r                   r                   r                             

De tijd die ik met de dokter had was 
lang genoeg om alles te bespreken.  

      r                  r                   r                   r                   r                                                          

Ik vraag me af of de diagnose van de 
dokter correct is. 

      r                  r                   r                   r                   r                             

De dokter gedroeg zich zakelijk en 
onpersoonlijk naar mij. 

      r                  r                   r                   r                   r                                                         

De dokter luisterde goed naar wat ik 
hem vertelde. 

      r                  r                   r                   r                   r                                                          

Ik heb twijfels over de bekwaamheid 
van de dokter. 

      r                  r                   r                   r                   r                             

De dokter heeft het vervolgtraject 
duidelijk uitgelegd.  

      r                  r                   r                   r                   r                             

z.o.z. voor laatste vraag 
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Welke optie beschrijft het beste uw voorkeur voor het kiezen van een behandeling?  
Kies één van onderstaande opties: 

 

 

 

 

 

 

 

 

 

 

 

 

  

         r   Het liefst besluit ik zelf welke behandeling ik krijg.   

r Het liefst maak ik zelf het besluit welke behandeling ik krijg nadat ik de 
mening van de dokter serieus heb overwogen.  

r Het liefst heb ik dat de dokter en ik de verantwoordelijkheid delen over 
welke behandeling het beste is voor mij.  

r Het liefst heb ik dat de dokter het besluit neemt over welke behandeling 
zal worden gevolgd nadat de dokter mijn mening serieus heeft overwogen.  

r Het liefst laat ik alle beslissingen met betrekking tot behandelingen aan de 
dokter.  
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8.6  Appendix VI: Consultation recording analysis form 
 

Participant:   

Startijd:  Eindtijd:  

Diagnostische fase 
Tijd:  

Uitleg fase 
Tijd:  

Treatment fase 
Tijd:  

Andere fases 
Ontspannen 
Zoeken 
Administratie 

 

Overige getallen 
Aantal opties: Genoemd 

 
Besproken 

Option12:  

Option5:  

Observer CPS:  

Herhaal consult:  ‘Heeft u vragen?’   
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8.7  Appendix VII: Consultation time classification tool 
Below you find the description of each phase of the clinical decision making process model as adjusted 

from Wulff & Gotzsche (2000). These descriptions were used to enhance classification of the time 

usage by physicians during consultation. 

 

Diagnostic phase: 

• Is directed at the present; 

• Addresses the patient’s current situation; 

• Regards both the physical and mental condition; 

• Contains questions like: 

o “How are you now?” 

o “Do you still suffer from X?” 

o “What medicines do you currently use?” 

 

Explanatory phase: 

• Is directed at the past; 

• Addresses results of scans, tests and values (e.g. CT, MRI, blood pressure, potassium content); 

• Addresses the explanation of diseases, symptoms and syndromes in general;  

• Aims at informing the patient about his or her current medical condition as well as providing 

general medical information. 

 

Treatment phase:  

• Is directed at the future; 

• Addresses explanations, implications, advantages and disadvantages of treatment options. 

• Addresses patient preferences regarding treatment options. 

• Addresses discussions about starting, pausing, stopping a treatment options. 

• Contains questions like: 

o “Do you understand all treatment options? 

o “What option would have your preference?” 

o “How would you like to progress?” 

 

Other phase:  

• Addresses everything not covered by the phases described above; 

• Addresses time spent on administration, searching, calling and small talk. 
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8.8 Appendix VIII: The option scale of Elwyn et al. (2005) 
 
 
Table 19: the option scale by Elwyn et al. (2005) 

Item 

number 

Item content  Scale 

1 The clinician draws attention to an identified problem 

as one that requires a decision making process. 

1          2          3          4          5 

2 The clinician states that there is more than one way to 

deal with the identified problem. 

1          2          3          4          5 

3 The clinician assesses the patient’s preferred 

approach to receiving information to assist decision 

making 

1          2          3          4          5 

4 The clinician lists ‘options’ which can include the 

choice of ‘no action’. 

1          2          3          4          5 

5 The clinician explains the pros and cons of options to 

the patient. 

1          2          3          4          5 

6 The clinician explores the patient’s expectations (or 

ideas) about how the problem(s) are to be managed. 

1          2          3          4          5 

7 The clinician explores the patient’s concerns (fears) 

about how problem(s) are to be managed. 

1          2          3          4          5 

8 The clinician checks that the patient has understood 

the information.  

1          2          3          4          5 

9 The clinician offers the patient explicit opportunities 

to ask questions during the decision making process. 

1          2          3          4          5 

10 The clinician elicits the patient’s preferred level of 

involvement in decision-making. 

1          2          3          4          5 

11 The clinician indicates the need for a decision making 

(or deferring) stage. 

1          2          3          4          5 

12 The clinician indicates the need to review the decision 

(or deferment). 

1          2          3          4          5 
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8.9 Appendix IX: Parallel versions of the Control Preferences 
Scale. 

 
Below in Table 20, an overview of the three parallel versions of the Control Preferences Scale (Degner, 

Sloan & Venkatesch, 1997) is provided. This overview is an extended version of the overview by Janz 

et al. (2004).  

 

 
Table 20: an overview of the three parallel version of the CPS scale. 

Patient preference scale Patient perception 

scale 

Physician Perception scale 

I prefer to make the final 

decision about which 

treatment I will receive. 

I made the final 

decision about which 

treatment I would 

receive. 

The patient made the final 

decision about which 

treatment she would 

receive. 

I prefer to make the final 

decision about my 

treatment after seriously 

considering my doctor’s 

opinion. 

I made the final 

decision about my 

treatment after 

seriously considering 

my doctor’s opinion. 

The patient made the final 

decision about which 

treatment she would receive 

after seriously considering 

my opinion. 

I prefer that my doctor and 

I share responsibility for 

deciding which treatment is 

best for me. 

My doctor and I 

shared responsibility 

for deciding which  

treatment is best for 

me. 

I shared responsibility with 

the patient for making the 

final decision about the 

treatment she would 

receive. 

I prefer that my doctor 

makes the final decision 

about which treatment will 

be used, but seriously 

considering my opinion. 

My doctor made the 

final decision about 

which treatment would 

be used but seriously 

considered my 

opinion. 

I made the final decision 

about which treatment the 

patient would receive after 

seriously considering the 

patient’s opinion. 

I prefer to leave all 

decisions regarding 

treatment to my doctor. 

My doctor made all 

the decisions 

regarding my 

treatment. 

I made the final decision 

about which treatment the 

patient would receive. 
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8.10  Appendix X: Overview table of measures 
 
Table 21: an overview table of the measures and means utilized for the execution of the experimental 

field study. 

Level Measure Means 

Conditional Time constraint - 

Day Physician time pressure Daily survey for physicians 

 Physician consultation satisfaction Daily survey for physicians 

 Physician mental fatigue Daily survey for physicians 

Patient Diagnostic accuracy Physician consultation card  

 Options discussed Consultation audio recording 

 Observer SDM Consultation audio recording 

 Additional examination EHR system, consultation audio recording 

 Medication prescribed EHR system 

 Time until re-consultations EHR system, consultation audio recording 

 Patient SDM Patient questionnaire 

 Patient consultation satisfaction Patient questionnaire 

 Physician SDM Physician consultation card 

 Patient demographics Questionnaire for patients 

 Patient SDM preference Questionnaire for patients 

 Previously described medication EHR system 

 Consultation type EHR system 
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8.11 Appendix XI: Output alternative analysis H8 
 

  

Table 22: alternative output mixed model analysis H8; the relationship between time pressure and 

patient perceptions of SDM, without the inclusion of patient SDM preference, patient age and patient 

gender. 

 Patient SDM 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters (0.96) 

     Intercept  2.78 0.10 27.34*** 2.58 2.98 

     Time pressure  0.13 0.06 2.24* 0.02 0.24 

     Consultation type  0.36 0.25 1.45 -0.13 0.85 

 Random effects parameters    τ 

     Intercept  0.74 0.11  0.56 0.99 

     Physician (<0.001) <0.001 <0.001  <0.001 <0.001 

     Experiment date (0.04) 0.03 0.05  <0.001 1.42 

Model fit  Wald Chi(2) = 6.08, p = 0.05 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-

consultations coded as ‘0’. N = 111. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).  
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8.12 Appendix XII: Output analyses time pressure and physician 
consultation satisfaction  

 
 

 

 
  

Table 23: summarized output of the individual mixed model analyses between time pressure and each of the physician 

consultation satisfaction items (H11). 

 Time pressure 

Physician consultation satisfaction items Intercept  B  SE z 

Gen item “I am totally satisfied with my visit to the doctor today.”  3.94 -0.30 0.10 -3.16** 

Item 2 “I would have liked to spend more time with today’s patients.” 3.69 0.03 0.11 0.25 

Item 3 “I didn’t get all the detail I wanted on today’s patients’ problems and issues.” 2.44 0.39 0.12 3.39*** 

Item 4 “I established effective report with today’s patients.” 3.94 -0.20 0.07 -2.99** 

Item 5 “Today’s patients demanded a lot of personal attention.” 3.81 0.24 0.14 1.71 

Item 6 “I spent more time with today’s patients than I would have liked.” 2.62 0.15 0.21 0.73 

Notes: N = 116. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed). 

Table 24: overview of the correlations between time pressure and each of the physician consultation 

satisfaction items split by physician. 

 Physician consultation satisfaction 

 Gen item Item 2  Item 3 Item 4  Item 5 Item 6* 

Correlation physician I -0.31 (0.45) 0.67 (0.07) 0.48 (0.23) -0.33 (0.43) 0.47 (0.24) 0.91 (0.03) 

Correlation physician II -0.66 (0.08) -0.07 (0.86) 0.71 (0.05) -0.82 (0.01) 0.43 (0.28) 0.04 (0.92) 

Overall correlation -0.62 (0.01) 0.05 (0.87) 0.64 (0.01) -0.51 (0.05) 0.39 (0.14) 0.20 (0.51) 

Notes: P-values are denoted between brackets. N = 16. *For item 6, N = 13 due to a change in the measurement 

method at the start of the experiment. 
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8.13 Appendix XIII: Output analyses mediation effects  
 

 
 
 

Table 25: output mixed model analysis H13a;  the mediation effect of diagnostic accuracy in the relationship 

between time pressure and additional medical examination. 

 Medical examination 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  1.25 0.68 1.85 -0.07 2.58 

     Time pressure  -0.07 0.04 -1.87 -0.15 0.00 

     Patient age  0.00 0.00 -0.13 -0.01 0.01 

     Patient gender  -0.02 0.11 -0.22 -0.24 0.19 

     Consultation type   0.88 0.19 4.54*** 0.50 1.25 

      Diagnostic accuracy  -0.24 0.15 -1.61 -0.52 0.05 

Effect on mediator (Diag. accuracy)      

     Intercept  4.06 0.03 123.29 4.00 4.13 

     Time pressure  0.07 0.02 3.10** 0.02 0.11 

Random effects parameters    τ 

     Intercept  0.38 0.05  0.30 0.49 

     Physician  0.00 0.01  <0.001 18.06 

     Experiment date  <0.001 <0.001  <0.001 <0.001 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’. N = 108. “Diag. accuracy = Diagnostic accuracy”. *p < 0.05; **p < 0.01; ***p < 0.001 (two-

tailed).  
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Table 26: output mixed model analysis H13b;  the mediation effect of diagnostic accuracy in the 

relationship between time pressure and medication prescribed. 

 Medication prescribed 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  -3.37 3.05 1.10 -9.35 2.61 

     Time pressure  0.11 0.12 0.94 -0.12 0.34 

     Patient age  0.02 0.01 1.27 -0.01 0.04 

     Patient gender  0.50 0.38 1.31 -0.25 1.24 

     Consultation type   0.86 0.50 1.71 -0.12 1.84 

     Previously prescr. medication  0.79 0.11 7.14*** 0.57 1.00 

     Diagnostic accuracy  0.43 0.67 0.63 -0.89 1.75 

Effect on mediator (diag. accuracy)      

     Intercept  4.04 0.03 127.33*** 3.99 4.11 

     Time pressure  0.06 0.02 2.95** 0.02 0.10 

Random effects parameters    τ 

     Residual  2.08 0.38  1.46 2.96 

     Physician  <0.001 <0.001  <0.001 <0.001 

     Experiment date  <0.001 <0.001  <0.001 <0.001 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’.  “Previously prescr. Medication”  = Previously prescribed medication. “Diag. accuracy = 

Diagnostic accuracy”. N = 106. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).  
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Table 27: output mixed model analysis H13c;  the mediation effect of diagnostic accuracy in the relationship 

between time pressure and re-consultation. 

 Re-consultation 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  2.44 7.39 0.33 -12.05 16.94 

     Time pressure  1.26 0.41 3.04** 0.45 2.07 

     Patient age  0.07 0.05 1.57 -0.02 0.16 

     Patient gender  -0.13 1.16 -0.11 -2.40 2.14 

     Consultation type   -10.56 2.03 -5.20*** -14.54 -6.58 

     Diagnostic accuracy  0.72 1.52 0.48 -2.26 3.70 

Effect on mediator (Diag. accuracy)      

     Intercept  4.03 0.03 124.98*** 3.97 4.10 

     Time pressure  0.05 0.02 2.26* 0.01 0.09 

Random effects parameters    τ 

     Intercept  33.76 4.68  25.73 44.31 

     Physician  14.67 15.41  1.87 114.94 

     Experiment date  <0.001 <0.001  <0.001 0.01 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’. “Diag. accuracy” = Diagnostic accuracy”. N = 108. *p < 0.05; **p < 0.01; ***p < 0.001 (two-

tailed).  
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Table 28: output mixed model analysis H14a;  the mediation effect of observer-rated SDM in the 

relationship between time pressure and patient perceptions of SDM. 

 Patient SDM 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  1.39 0.51 2.74** 0.40 2.38 

     Time pressure  0.11 0.06 1.98* 0.00 0.22 

     Patient age  0.00 0.01 0.29 -0.01 0.01 

     Patient gender  -0.28 0.15 -1.81 -0.58 0.02 

     Consultation type   0.22 0.23 0.98 -0.23 0.67 

     Patient SDM preference  0.47 0.09 4.98*** 0.29 0.65 

     Observer SDM  0.01 0.01 1.47 0.00 0.03 

Effect on mediator (Observer SDM)      

     Intercept  14.95 0.79 19.02*** 13.41 16.49 

     Time pressure  -1.00 0.50 -1.99* -1.99 -0.01 

Random effects parameters    τ 

     Intercept  0.54 0.08  0.40 0.74 

     Physician  <0.001 <0.001  <0.001 <0.001 

     Experiment date  0.03 0.05  0.00 0.66 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’. N = 99. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).  
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Table 29: output mixed model analysis H14b;  the mediation effect of observer-rated SDM in the 

relationship between time pressure and patient consultation satisfaction of SDM. 

 Patient consultation satisfaction 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  2.26 0.93 2.43* 0.44 4.08 

     Time pressure  -0.23 0.09 -2.51* -0.41 -0.05 

     Patient age  0.01 0.01 0.48 -0.02 0.03 

     Patient gender  -0.13 0.30 -0.43 -0.71 0.45 

     Consultation type   0.45 0.46 0.98 -0.45 1.36 

     Observer SDM  -0.02 0.02 -0.91 -0.05 0.02 

Effect on mediator (Observer SDM)      

     Intercept  14.95 0.79 19.02*** 13.41 16.49 

     Time pressure  -1.00 0.50 -1.99* -1.99 -0.01 

Random effects parameters    τ 

     Intercept  2.15 0.31  1.62 2.84 

     Physician  0.22 0.27  0.02 2.55 

     Experiment date  <0.001 <0.001  <0.001 <0.001 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’. N = 99. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).  
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Table 30: output mixed model analysis H15a;  the mediation effect of amount of options discussed in the 

relationship between time pressure and patient perceptions of SDM. 

 Patient SDM 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  1.43 0.52 2.72** 0.40 2.46 

     Time pressure  0.12 0.06 1.99* 0.00 0.23 

     Patient age  0.00 0.01 0.28 -0.01 0.01 

     Patient gender  -0.26 0.15 -1.71 -0.56 0.04 

     Consultation type   0.24 0.24 1.00 -0.23 0.70 

     Patient SDM preference  0.47 0.10 4.94*** 0.28 0.66 

     Options discussed  0.04 0.04 0.92 -0.04 0.12 

Effect on mediator (Options disc.)      

     Intercept  3.92 0.17 23.55*** 3.59 4.24 

     Time pressure  -0.39 0.11 -3.65*** -0.60 -0.18 

Random effects parameters    τ 

     Intercept  0.55 0.09  0.41 0.75 

     Physician  <0.001 <0.001  <0.001 <0.001 

     Experiment date  0.03 0.05  0.00 0.64 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’. “Options disc.” =  Options discussed. N = 99. *p < 0.05; **p < 0.01; ***p < 0.001 (two-

tailed).  
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Table 31: output mixed model analysis H15b;  the mediation effect of the amount of options discussed in 

the relationship between time pressure and patient consultation satisfaction. 

 Patient consultation satisfaction 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  1.89 0.95 1.98* 0.02 3.76 

     Time pressure  -0.21 0.10 -2.22* -0.40 -0.03 

     Patient age  0.01 0.01 0.63 -0.02 0.03 

     Patient gender  -0.14 0.30 -0.47 -0.72 0.44 

     Consultation type   0.38 0.47 0.81 -0.54 1.30 

     Options discussed  0.01 0.08 0.13 -0.15 0.17 

Effect on mediator (Options disc.)      

     Intercept  3.92 0.17 23.55*** 3.59 4.24 

     Time pressure  -0.39 0.11 -3.65*** -0.60 -0.18 

Random effects parameters    τ 

     Residual  2.16 0.31  1.63 2.87 

     Physician  0.20 0.25  0.02 2.50 

     Experiment date  <0.001 <0.001  <0.001 <0.001 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’. “Options disc.” =  Options discussed. N = 100. *p < 0.05; **p < 0.01; ***p < 0.001 (two-

tailed).  
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Table 32: output mixed model analysis H16;  the mediation effect of observer-rated SDM in the 

relationship between time pressure and physician perceptions of SDM. 

 Physician SDM 

Variable  (ICC)  B  SE z 95% C.I. 

Fixed effects parameters  

     Intercept  2.59 0.46 5.68*** 1.70 3.49 

     Time pressure  0.02 0.05 0.34 -0.09 0.12 

     Patient age  0.00 0.00 -0.46 -0.54 0.27 

     Patient gender  -0.08 0.13 0.60 -0.17 0.33 

     Consultation type   -0.13 0.21 -0.64 -0.54 0.27 

     Observer SDM  0.01 0.01 1.67 0.00 0.03 

Effect on mediator (Observer SDM)      

     Intercept  14.95 0.79 19.02*** 13.41 16.49 

     Time pressure  -1.00 0.50 -1.99 -1.99 -0.01 

Random effects parameters    τ 

     Intercept  0.47 0.06  0.37 0.61 

     Physician  0.14 0.16  0.02 1.24 

     Experiment date  0.04 0.04  0.00 0.27 

Notes: Consultation type is a two-categorical variable with new patients coded as ‘1’ and re-consultations 

coded as ‘0’. N = 129. *p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed).  
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