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Abstract 
 
Background 
Individualized outcome measures are used to elicit the individual’s goals for care and 
their respective prioritization, thus acknowledging the patient as the central element of 
care. Such measures acquire particular importance in medical areas where the risk-
benefit relation of a procedure is not consensual. Prostate cancer screening is an example 
of such a procedure. Given the multiplicity of instruments available for eliciting patient 
preferences for prostate cancer screening, it is important to know how different 
instruments are used and perceived by patients. In this study, a ranking, a rating, and a 
point distribution instruments were compared for the elicitation and prioritization of 
individual preferences for PSA screening. 
 
Methods 
A sample of Portuguese men was recruited and asked to fill in a web-based questionnaire 
consisting of three different instruments – rating, ranking, and point distribution – to 
elicit their preferences for prostate cancer screening. In each instrument, respondents 
were asked to reflect on four outcomes of prostate cancer screening as well as on that 
instrument’s usefulness and ease of use. The instruments were compared in terms of 
their outcome valuation patterns, usefulness and ease of use scores and time to 
completion by means of descriptive statistics, Friedman tests, Wilcoxon matched-pairs 
signed-rank test and ordinal logistic regressions. 
 
Results 
119 respondents were eligible for analysis. The pattern of outcome valuation regarding 
the frequency each outcome was considered to be important was identical across 
instruments. The valuations of the most important outcome as defined in the ranking 
instrument were more similar to the valuations of the rating instrument than to the point 
distribution instrument, with 78% of respondents saying that their number one outcome 
as defined in the ranking instrument was very important in rating instrument. 51% of 
men attributed the highest point score in the point distribution instrument to their 
number one outcome as defined in the ranking instrument. In addition, differences in the 
perceived usefulness (p = 0.006 and p = 0.001 for clarification and communication 
usefulness items, respectively) and ease of use (p = 0.018 and p = 0.009 for clearness and 
ease to complete items, respectively) between ranking, rating and point distributions 
instruments were found. The rating instrument was perceived as being more useful and 
easier to use than the ranking (p = 0.025, p = 0.007, and p = 0.036 for the clarification 
usefulness, communication usefulness and ease to complete items, respectively) and 
point distribution instruments (p = 0.04, p = 0.005, p = 0.012, and p = 0.001 for the 
clarification usefulness, communication usefulness, clearness and ease to complete items, 
respectively), when adjusted for the demographic variables. A single statistically 
significant difference was found between the ranking and the point distribution 
instruments in the clearness item (p = 0.008). There was a statistically significant 
difference in the instruments’ time to completion (p < 0.001), with respondents being 
quicker to complete the rating instrument and slower to complete the point distribution 
instrument. Furthermore, individuals with college degrees were less likely to attribute 
higher usefulness and ease of use scores to the instruments when compared with 
individuals with lower educational status (p < 0.05). Family history of prostate cancer 
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and previous PSA testing did not seem to be related with the likelihood of perceiving 
instruments as more useful and/or easy to use. 
 
Conclusion 
The mechanisms underlying each instrument influence the instruments’ output in terms 
of outcome valuation. The rating instrument seems to be perceived by this sample as the 
most useful and easy to use instrument when compared to the ranking and point 
distribution instruments. It is also the instrument that respondents are quicker to 
complete. These results suggest that the rating instrument may be preferred to 
implement in daily clinical practice. Further research studying a more representative 
sample of the Portuguese population is needed.  
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1 Introduction 
 
Every healthcare system strives for delivering better quality care to the population it 
serves. Health outcomes measurement and patient-centered care are two concepts that 
have been frequently mentioned as means for achieving greater quality levels in 
healthcare systems (1–4). The combination of both concepts produces a goal-oriented 
framework based on patient empowerment, thus replacing the traditional medical model 
with a more individualized approach, in which the individual’s goals and needs are the 
driving force of care (5). The patient’s values provide the basis for this framework, which 
then involves the elicitation, operationalization and measurement of patient-identified 
goals (6). As not all individuals may share the same priorities, individualized outcome 
measures (IOMs) are used to obtain personal goals and their respective prioritization (7). 
The identification and hierarchization of individual goals are complex processes laden 
with difficulties (8-10). To ease the aforementioned processes, instruments of distinct 
natures are at patients’ and physicians’ disposal. As different tools reflect preferences 
differently (11), it is of paramount importance to understand what the impact of each 
instrument is on the outcomes of the process. At this point, a semantic distinction should 
be made regarding the meaning of “values” and “preferences”. The former concept can be 
defined as “what matters to an individual in a given health decision”, whereas the latter 
is associated with “the extent to which a decision option or health state is desirable” (12). 
That said, the individual’s values can be considered an intrinsic factor that supports the 
goal-oriented framework and will be ultimately reflected on his/her preferences. 
Henceforth, these are the definitions adopted in this dissertation. 
 
Being the most frequently diagnosed cancer among men in Europe (13), prostate cancer 
(PC) is an example par excellence of the importance of an individualized approach to care, 
even in more upstream decisions such as screening. Inasmuch as PC is characterized by 
slow progression and little clinical signs and symptoms for most men, careful weighting 
of the harms and benefits of PC screening is needed (14–16), namely the trade-off 
between a potential mortality reduction due to an early detection of PC and a 
considerably high risk of overdiagnosis and overtreatment with the associated side 
effects, such as impotence and incontinence (17). While the implementation of 
universalistic prostate-specific antigen (PSA) screening programmes remains a 
controversial topic among the medical community (18,19), the necessity of considering 
how individuals weight these harms and benefits is already contemplated in the 
American guidelines (20,21). On the other hand, the current European state-of-the-art 
guidelines mention the importance of adequate information flows, but do not explicitly 
include patients’ values in the shared decision-making processes (13,22). Such regional 
differences may justify the fact that a greater share of work done on eliciting patients’ 
screening preferences is performed in the former region (23–26). Along with differences 
in medical practices, there is evidence that individuals’ perception of health, disease, and 
screening differs according to social and cultural circumstances (24,27). 
 
Given the harms and benefits associated with PC screening, the decision to be screened 
lies beyond purely medical criteria. Hence, IOMs can assist this “preference sensitive 
decision” (17) by aiding patients to actively reflect on and prioritize the trade-offs 
involved with PC screening and communicate their preferences in daily clinical practice. 
Due to the multiplicity of IOMs strategies available it is crucial that providers know what 
to expect from each instrument. Therefore, studying how different instruments are used 
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and perceived by men in their preference elicitation process for PC screening is essential 
for the success of patient-centered decisions. Moreover, by investigating this apparently 
under-researched topic on a European population, the present study hopes to contribute 
to the current lively scientific discussion on PC screening and the role of patients in the 
decision process. 
 
The objective of this study is to compare three different instruments – Rating, Ranking 
and Point Distribution – for the elicitation and prioritization of individual preferences for 
PSA screening in a Portuguese population. Through an online-based survey, a fourfold 
comparison is performed. Firstly, the extent to which different instruments result in 
different outcome valuation patterns is explored. Secondly, the differences between the 
instruments’ perceived usefulness to clarify individual preferences and communicate 
those preferences and the perceived ease of use are analysed as well as differences in 
instruments’ time to completion. Finally, the extent to which there is a relation between 
individuals’ characteristics and their perception of instruments is studied. 
 
For gathering insights on the aforementioned topic, the main question of this thesis is: 
 
“What are the differences in the outcome valuation patterns, user perception and time to 
completion between Rating, Ranking and Point Distribution instruments for eliciting the 
preferences for prostate cancer screening among a general population of Portuguese men 
aged 40-75 years?” 
 
This thesis’ main research question can be branched into the following sub-questions: 
 

• “What are the differences between the three instruments in the outcome valuation 
patterns?” 

• “What are the differences between the three instruments in perceived 
usefulness?” 

• “What are the differences between the three instruments in perceived ease of 
use?” 

• “What is the difference in the time spent completing each instrument?”  
• “How are individual characteristics related to the men’s perception of the 

instruments?” 
 
The remainder of the thesis is structured as follows. In the next chapter, the theoretical 
framework will explain the concepts used throughout this study. In chapter 3, the 
research methods will describe the experimental design and the data analysis 
procedures. The results of this study will be presented in chapter 4. These findings are 
then discussed in chapter 5. Additionally, a reflection on this study, its limitations and 
recommendations for future research and practice will be given.  
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2 Theoretical Framework 
 
In this section, patient-centered medicine and individualized medical decisions are first 
addressed from a theoretical perspective. The concepts and frameworks mentioned 
below informed the present study design and clarified the positioning of the patient 
outside the traditional medical decision-making model. The role and characteristics of 
different types of individualized outcome measures are reviewed as well as the empirical 
evidence on this matter. The last section of this framework relates to PC screening, 
namely the current evidence that has been fuelling the discussion on the risk-benefit 
relation of this procedure and the studies assessing instruments for preferences 
elicitation within this therapeutic area. Information on the current Portuguese paradigm 
regarding PC screening is also presented. 
 

2.1 Individualized Medical Decisions 
 
Each personalized decision that includes patients’ values is part of cyclical patient-
centered process, consisting of four different steps: 1) goal identification, 2) care 
planning, 3) care delivery and 4) goal evaluation (8). The sequence of cycles for a given 
patient is called the “individualized patient pathway” (8). As Berntsen et al. (9) 
pragmatically state, individualized care goals are “operationalizations of the general goal 
of promoting, restoring, and maintaining health”. These operationalizations have 
different natures which ought to be considered throughout the process of care delivery: 
 

1. Personal goals – individual constructions of health 
2. Functional goals – desired functional abilities in social contexts 
3. Biological goals – absence of biological malfunctions 
4. Adaptive goals – social constructs of health 

 
Following this logic, Berntsen et al. (9) designed a goal framework (Figure 1) based on 
ethics of authenticity, i.e., emphasis is put on patients’ autonomy and singularity. 
According to this view, personal goals are at the top of the goal hierarchy and are 
supported by functional, biological and adaptive dimensions. Moreover, the individual is 
considered to be a self-determined actor capable of providing a “legitimate vision for 
future desired health states” (9). In PC, the decision to accept or decline screening will 
most likely be associated with the value men place in overarching personal goals, such as 
ruling out a potential PC diagnosis or avoiding complications from biopsies or subsequent 
treatments (28). 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 - Goal framework based on ethics of authenticity (9) 
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Similarly, Vermunt et al. (29) developed a three-goal model for patients. Using a 
physician’s perspective three overarching goals were identified: disease- or symptom- 
specific, functional and fundamental. While the first two goals overlap with the 
aforementioned goal framework, the Dutch study broadened the scope of personal goals 
defined by Berntsen et al. (9) and included fundamental goals as the most comprehensive 
set of personal objectives, including values, core relationships and priorities in life (29).  
 
By acknowledging the primacy of individual constructions of health and life and clarifying 
the inherent values, patients’ preferences will be better reflected in the health care 
pathway decisions. This patient-centered approach in which the individual’s awareness 
of his/her preferences exists has been shown to be associated with less decisional regret, 
improved communication flows with providers, and increased satisfaction (30).   
 
Individual preferences are the result of the process of weighting the harms and benefits 
of a given intervention, which can be framed from a search for dominance perspective 
(31–33). According to Montgomery’s Search for Dominance Structure (SDS) model, after 
assessing the respective advantages and disadvantages, an individual reaches dominance 
when they perceive a given intervention as being superior (and by inherence not inferior) 
in its attributes (31,32,34). The mechanisms through which these preferences can be 
clarified range from more passive approaches to more interactive approaches (32,35). 
The former set of instruments involve presenting the pros and cons associated with a 
given option and let patients progressively realize what their preferred option is (17,35). 
With explicit instruments patients are actively involved and asked to compare the 
relative importance of a given set of attributes (17). Discrete choice experiments, rating 
scales, ranking and point distribution instruments are examples of explicit instruments. 
The first instrument involves asking individuals to make choices from a set of 
alternatives, constituted by predefined attributes and levels (36). A rating exercise 
involves asking the individual to specify the importance of an attribute on a visual 
analogue scale or Likert scale (36), whereas a ranking instrument involves asking the 
individual to order attributes in terms of their relative importance (36). In a point 
distribution instrument, the respondent is asked to distribute a limited number of points 
by a set of attributes, according to their importance (36). Despite having been used in 
prior studies from different specialties (7,23,25,26,37–40), evidence on their use and 
respective patient perception is still scarce (41) 
 
The extent to which a given instrument is applicable to a clinical practice environment is 
dependent on a number of factors. Both the complexity of the instrument and the added 
time required to implement it are considered to be the most limiting aspects which 
hamper the execution of a more personalized approach to care (42). That being said, 
discrete choice experiments are time-consuming and may not measure values and 
preferences of an individual patient as accurately as other explicit methods due to the 
need of larger number of choice tasks from an individual patient, which renders 
implementation in daily clinical practice more difficult (36). 
 
The qualitative study by van Deen et al. (7) reveals that patients acknowledge usability 
differences between instruments. The ranking instrument was perceived to be easy to 
complete as it allowed a straightforward prioritization of outcomes, although it did not 
allow participants to attribute the same weight to outcomes of equal importance (7). 
Conversely, the rating instrument does not impose a relative prioritization of outcomes, 
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allowing patients to rate outcomes identically (7,35). This instrument was also 
considered to be easy to complete by the study participants (7). The point distribution 
was reported as being the most challenging instrument, with some patients referring to 
it as “cognitively difficult” (7). However, it allowed patients to discern with precision the 
personal importance of each outcome (7). Different perceptions of the instruments can 
arise according to the facility with which patients can use those instruments as well as 
the extent to which they find them useful for clarifying values and communicating their 
preferences to the provider. These practical characteristics of IOMs can be translated into 
two overarching concepts derived from the technology acceptance model (TAM): 
usefulness and easiness of use (43,44). 
 
Originally devised in the 1980’s, the TAM built on the Theory of Reasoned Action (45) 
and aimed at increasing the adoption of information technologies (ITs) within the 
workplace, by assessing individuals’ future intentions to use these technologies (43,44). 
Since its creation, the model has been subject to several transformations, with variables 
removed or added in order to capture different determinants of use (46–48). According 
to the original model (Figure 2), attitude, i.e., the individual’s set of positive or negative 
feelings towards a behaviour, is determined by his/her salient beliefs about the 
instrument (45). These beliefs, also called constructs, include the perceived usefulness 
and perceived ease of use and are the most distal determinants of the actual use of an 
instrument. Usefulness relates to the individual’s perception that using a given 
instrument will enhance job performance, and ease of use is related to the perception that 
using the instrument will be effortless (43,44). Both have been shown to be related with 
the attitude towards a given instrument and its acceptance and subsequent use (49). 
 
Figure 2 - Technology Acceptance Model [Adapted from (44)] 

 
 
 
 
 
 
 
 
 
The TAM and its derivations have been widely used in healthcare as the theoretical base 
for assessing health ITs acceptance. Holden & Karsh (49) provide a comprehensive 
review of studies using TAM in healthcare, discerning different definitions and 
measurement dimensions of the models’ constructs used. 
 
Acknowledging the individual as a self-determined actor also implies considering his/her 
circumstance. The different determinants of health behaviour and their relations were 
studied by Betancourt & Flynn (37) and brought together in a conceptual model (Figure 
3). 
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The determinants of health identified in Figure 3 are organized from more distal to more 
proximal according to their potential impact on health behaviour. Psychological 
processes, such as emotions and motivations, are deemed as the most influential factors 
of health behaviour. Culture, defined as “value orientations, beliefs, and norms that are 
socially shared among individuals”, is considered to play a role on behaviour either 
directly or indirectly through psychological processes. These cultural aspects are in turn 
influenced by social characteristics such as race or socioeconomic status. These relations 
have been empirically studied in a cancer screening context, either in their impact on the 
individual’s decision or in the instruments used in the decision process itself (24,27). 
 
While the work by van Deen et al. (7) provides useful insights into the patients’ 
perception of instruments, at the time of writing of this dissertation, no quantitative work 
exploring the relation between the individual and his/her perception of the instrument 
was found. 
 

2.2 Prostate Cancer Screening 
 
PSA testing for PC screening is a controversial topic within the medical community. A 
recent European study associated PSA testing with reductions in advanced disease and 
PC-related mortality and advocated for a risk-stratified strategy for PC screening (52). 
However, the fact that PC often is an indolent disease which tendentially does not result 
in complications in the majority of cases is mentioned as the main reason against 
universalistic PSA screening programmes (16). Moreover, the harms associated with 
overdiagnosis (i.e., unnecessary biopsies) and subsequent treatment (i.e., sexual and 

Figure 3 – Betancourt’s model of culture, psychological processes, and behaviour adapted for the study 

of health behaviour [adapted from (37)] 
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urinary disfunctions) counterbalance the reported mortality reductions (28). Tikinnen et 
al. (28) report the results of studies comparing the harms and benefits of PC screening vs. 
“no screening”. Screening was associated with a reduction of PC mortality (reduction of 
1 case per 1000 people) and a reduction of the incidence of advanced cancer (reduction 
of 3 cases per 1000 people) throughout a 10 year-period. On the other hand, “no 
screening” was associated with a reduction of the incidence of cancer (any stage) as well 
as localized cancer (reduction of 18 events and 14 events per 1000 people, respectively). 
Naturally, “no screening” was also associated with fewer biopsy-related complications, 
such as blood in semen, pain, fever or blood in urine as well as fewer cancer-treatment 
complications, such incontinence or impotence. Hoffman & Del Mar (53) report that men 
tend to be misinformed about PC screening and overestimate the benefits of the 
procedure. The uncertainty surrounding the necessity for PC screening together with the 
existent variability among men’s values and preferences render shared-decision making 
necessary for men considering screening (28). 
 
With an estimated incidence rate for PC of 135.7 cases per 100,000 population, Portugal 
is the 15th European country with the lowest incidence rate of PC, lower than the EU 
average (150.5 cases per 100,000 population) (54). The latest recommendation issued 
by the Portuguese Directorate-General for Health (Direção Geral da Saúde), the 
governmental regulatory body of technical aspects of healthcare, state that the 
determination of PSA should not have a universalistic character. Moreover, opportunistic 
screening is recommended only for a population of men between 50 and 75 years (55). A 
cross-sectional study has shown that, among Portuguese men, 67.3% believe they should 
undergo a PSA evaluation every 14.7 months (56). As far as general practitioners (GPs) 
are concerned, 61% of Portuguese GPs order PSA tests annually (57). Braga et al. (58) 
have estimated a prevalence of prostate cancer screening in Portuguese men between 40 
and 79 years of 44.2% [95% confidence interval (CI): 37.5–51.0]. The authors speculate 
that this figure may be explained by the fact that nine out of every ten men perceive PC 
as a cancer for which screening is recommended (59) and by the high prevalence of PC, 
resulting in an increased sharing of experiences between PC survivors and their 
acquaintances as well as high attention from media (60). In light of the increasing 
awareness of the importance of the preference sensitive character of a PC screening 
decision in Portugal, Baptista et al. (61) developed the first translated and culturally 
adapted decision aid to support Portuguese men’s decision concerning PC screening. 
 
Empirical research has been performed on the area of individual values elicitation for PC 
screening (16,23,24,57–59). In Portugal, Baptista et al. (17) are conducting a study in a 
Portuguese men population to compare the perceived clarity of values using a decision 
aid with an explicit instrument vs. an implicit instrument vs. no instrument. Recruitment 
for this study is ongoing (65). In line with the aforementioned harms and benefits, 
Pignone et al. (25) studied the effects of three different instruments on the preference for 
PC screening in an American and Australian population. To this end, a set of four 
attributes that the authors considered relevant for the topic were derived from the 
literature and own clinical experience, namely: effect on prostate cancer mortality, risk 
of biopsy, risk of being diagnosed with prostate cancer, and risk of becoming impotent or 
incontinent as a result of treatment. 
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3 Research Methods 
 
In this section, the data collection and analysis methods are explained. The section starts 
with a description of the study target population. Thereafter, the survey design and 
structure are outlined. Lastly, the statistical methods used for the data analysis are 
described. 
 

3.1 Study Population 
 
The latest recommendation issued by the Portuguese Directorate-General for Health 
(Direção Geral da Saúde) on prostate cancer screening recommends screening of 
Portuguese men aged 50 to 75 years (55). Given the lockdown imposed in Portugal at 
time of recruitment, a fallback plan was devised if the recruitment of sufficient 
respondents was not feasible in the time window available. That said, the age criterion 
was broadened, and Portuguese men aged 40 to 75 were eligible to participate in the 
project. Excluded from participating were men with previous diagnosis of PC and men 
unable to understand written Portuguese. 
 

3.2 Data Collection 

A quantitative exploratory within-subject study was performed through an online web-
based questionnaire constructed using Qualtrics® (66). The questionnaire was first 
tested with a group of 7 men, eligible to participate, in three different rounds of 
approximately 2 persons each. Feedback was processed between the rounds to optimize 
the pilot phase. A Portuguese physician with research experience (67) was consulted 
throughout the pilot phase to ensure the survey’s clinical correctness. After the pilot, the 
survey was distributed using snowball and convenience sampling techniques. Through 
direct contacts and social media, the author’s acquaintances were approached to fill in 
the questionnaire and were asked to distribute the study to their acquaintances. 

The questionnaire used for this study consisted of six parts (see Appendix I for a 
translated version of the survey): 
 

1. Introduction 
2. Informed Consent 
3. Demographic Characteristics  
4. Information on PC Screening  
5. Value Elicitation Instruments & Usefulness and Ease of Use Assessments 
6. Box to give the respondents an opportunity to leave a comment 

All questions were close ended apart from the optional comment questions. No forced 
responses were required to proceed with the survey. However, the system would flag any 
incomplete sections before proceeding. 

3.2.1 Introduction & Informed Consent 
 
The questionnaire started with a short introduction and two questions to exclude 
respondents who did not fit the age criterion and/or who had or have had PC. After this 
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section, the respondents eligible to participate were shown the informed consent form. 
Respondents were informed about the survey’s purpose and the anonymity of their data. 
Only respondents who gave their informed consent were able to proceed with the 
questionnaire. 
 

3.2.2 Demographic Characteristics 
 
This section referred to the respondents’ personal information. In line with the 
theoretical framework (27) and previous studies on this topic (17,18,24,25), the 
following demographics were included: age, ethnicity, employment status, educational 
level, income, family history of cancer, and prior PSA testing. The categories present in 
the ethnicity question were set in accordance with the latest recommendations issued by 
the Portuguese 2021 national census workgroup (68). 
 

3.2.3 Information on Prostate Cancer Screening 
 
In this section, general information on PC as well as the risks and benefits of PC screening 
were presented. The content of this section was derived from an approved and validated 
PC screening decision aid tool (61), so to ensure the applicability and adequacy of the 
information provided to respondents. The authors were contacted and permission to use 
this information on the questionnaire was granted. All respondents were provided with 
the same information. 

 

3.2.4 Value Elicitation Instruments & Usefulness and Ease of Use Assessments 
 
Value Elicitation Instruments 
 
In order to answer the first sub-question regarding the differences between the three 
instruments in the outcome valuation patterns, respondents were presented with three 
different value elicitation instruments comprising a ranking (Figure 3), a rating (Figure 
4) and a point distribution (Figure 5) instruments. All respondents completed the three 
instruments. The instruments have been previously validated and used with the same 
purpose in research from different medical specialties (7,23–25). In each instrument, 
respondents were asked to reflect on four outcomes of PC screening: 
 
- Finding prostate cancer if I have it. 
- Dying from prostate cancer. 
- Having a prostate biopsy as a result of screening. 
- Becoming impotent or incontinent as a result of an eventual prostate cancer treatment. 
 
These outcomes are overarching personal goals derived and adapted from previous 
similar studies performed in the United States of America, Australia and the Netherlands 
(24,25,64). Additionally, to assure that the outcomes were also applicable to a Portuguese 
population, a conversation with Dr. Sofia Baptista, a Portuguese specialist on shared 
decision making in the field of PC screening in Portugal (17,61,69), occurred. Both the 
order by which rating, ranking and point distribution instruments appeared in the 
questionnaire and the outcomes in each instrument were randomized to limit any 
potential order bias. In order to answer the fourth sub-question regarding the differences 
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between instruments in time to completion the time spent on each instrument was also 
registered. 
 
Figure 3 - Ranking Instrument 

 

Figure 4 - Rating Instrument 

 

Figure 5 - Point Distribution Instrument 

 
 
Usefulness and Ease of Use Assessments 
 
In order to answer the second and third sub-questions regarding the differences between 
instruments in perceived usefulness and ease of use, respondents were asked to assess 
the instrument in two constructs: usefulness and ease of use. After completing each 
instrument, respondents rated four items (two for each construct) on a seven-point 
Likert scale from “Strongly Disagree” to “Strongly Agree”. The items of each construct 
were designed based on the TAM (43,44) as well as on conversations with Dr. Welmoed 
van Deen and Dr. Sofia Baptista (Table 1). The usefulness construct was defined based on 
the instrument’s self-clarification and communication purposes, i.e., the extent to which 
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the instrument helped the individual clarifying his preferences for participating in 
prostate cancer screening as well as communicating those preferences to his physician. 
The ease of use construct referred to the usability of the instrument itself, namely the 
intelligibility of the instrument and the ease to complete it. 
 
Table 1 - Usefulness and Ease of Use Items 

Construct Item 

Usefulness 

This task would help me to clarify whether I would like to 
participate in prostate cancer screening. 

This task would help me to communicate my preferences for 
prostate cancer screening to my doctor. 

Ease of Use 

The task is clear and understandable. 

The task is easy to complete. 

 
Each usefulness and ease of use assessment ended with an optional open-ended question 
allowing respondents to leave a comment about the instrument concerned. 
 

3.3 Data Analysis 
 
The research data was processed with IBM® SPSS® Statistics 27.0.  
 
A population-level descriptive analysis was performed to answer the first sub-question 
about the differences in outcome valuation patterns. Firstly, these patterns were studied 
per instrument. Thereafter, the patterns were studied between the most important 
outcome as defined in the ranking instrument and the remainder of the instruments, thus 
using the ranking task as the anchor point for comparison. Regarding the rating task, the 
proportion of men who rated their number one outcome with a “5 – Very Important” was 
analysed per outcome and overall. For the point distribution task, the patterns in point 
distribution to the most important outcome were investigated, namely the proportion of 
men who attributed the highest point score to their most important outcome. 
 
To analyse the respondents’ perception of instruments as well each instrument’s mean 
time to completion, basic descriptive statistics were used. Cronbach’s Alpha (α) was 
calculated to measure the internal consistency of the Likert-scales measuring the same 
construct within an instrument. In order to answer the second and third sub-questions 
regarding the differences between the three instruments in the usefulness and ease of 
use ratings, scores were assessed using the non-parametric Friedman test. For each 
Friedman test performed, descriptive statistics and the Friedman test statistics were 
registered. An overall statistically significant difference in the usefulness and ease of use 
scores between instruments was accepted if p < 0.05, while recognizing that tests of 
significance are approximations that serve to aid interpretation and inference. The 
Friedman test only reveals whether there is an overall statistically significant difference 
between instruments (70). Hence, when the result of the Friedman test pointed towards 
an overall statistically significant difference in the usefulness and ease of use scores 
between the three instruments, a post-hoc analysis was performed to examine where the 
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differences occurred. This analysis entailed running three separate Wilcoxon matched-
pairs signed-rank test on the different combinations of the related groups. Strictly 
speaking, the Wilcoxon matched-pairs signed-rank test was originally designed for 
dealing with numerical data. However, it has been frequently used with ordinal data as 
well (71). As such analysis involved performing multiple comparisons, a Bonferroni 
adjustment was performed, in order to diminish the likelihood of declaring a result as 
statistically significant when it was not (Type I error). Any difference between 
instruments in the post-hoc analysis was then considered to be statistically significant 
when p < 0.017, i.e., the original statistical significance threshold was adjusted by dividing 
the original statistical significance level of 0.05 by 3, the number of comparisons being 
made. The same procedure was used to answer the fourth sub-question about the 
differences between tests in the time to completion, measured in seconds. Normality was 
assessed with the Shapiro-Wilk test. 
 
Ordinal logistic regressions were used to answer the sub-question about the relation 
between individual characteristics, the type of instrument and men’s perception of 
instruments. Given the within-subject nature of the present study, repeated measures of 
the same constructs had to be taken into account when estimating regression parameters. 
That said, the generalized estimation equation method (GEE) was used to obtain the 
regressions estimates. GEE is an extension of generalized linear models that accounts for 
the correlation of within-subject responses for the response variables, producing more 
unbiased regression estimates (72,73). By not considering correlation of responses, one 
would be at risk of incorrectly estimating regression model parameters, leading to 
potentially incorrect conclusions. The fact that GEE is also applicable to the analysis of 
non-normally distributed response variables is a noteworthy advantage of this method 
(72,73). The operationalization of GEE firstly consisted in defining a subject variable, i.e., 
a variable that defines subjects within the dataset. Given that the survey was completely 
anonymized, the response ID generated by Qualtrics® for each survey submitted was 
used as means to identify respondents. As every respondent completed and rated each 
instrument in terms of its usefulness and ease of use, the instrument (ranking, rating, or 
point distribution) was used as a within-subject variable, thus allowing the identification 
of each subject’s measurement of each instrument. An ordinal logistic model was selected 
to estimate the associations between demographic variables, type of instrument and each 
item of the usefulness and ease of use constructs. Five independent variables were 
included: age, educational level, family history of prostate cancer, previous PSA testing, 
and the type of instrument. Because few respondents were aged between 55 and 75 
years, these age categories were combined in one [55-75] years category. Following a 
similar rationale, educational levels comprising high school graduate and lower than high 
school graduate were combined in one lower than college graduate category. Hence, 
educational level was described as college graduate or lower than college graduate. 
Family history of cancer was described as Yes or No. The last PSA testing variable 
described in the demographics was transformed into previous PSA testing. The 
categories More than 1 year ago and Less than 1 year ago were combined into a Yes 
category and the categories Never and Don’t know were combined into a No category. The 
model fitting information is reported using the likelihood-ratio test. This test compares 
the log-likelihoods of the full model and the intercept-only model, i.e., the model in which 
no independent variables are included. If the difference between the log-likelihood of 
both models (represented by the chi-square statistic) is statistically significant, then the 
final model is said to fit better the data than the intercept-only model (74,75). Odds Ratios 
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(ORs), significance levels and 95% confidence intervals (CIs) are reported. Statistical 
significance was set at p < 0.05. In order to enable a full comparison between instruments, 
a second regression model was performed for each usefulness and ease of use item using 
a different instrument as the reference category. The remainder of the variables and all 
regression specifications and procedures were maintained. 
 
The present study also had qualitative sections in which respondents could comment on 
the different instruments or the survey. A thematic analysis (76) was performed, using 
an inductive approach, where the observations made by respondents were generalized 
based on previous knowledge. Hence, comments were grouped in key themes and, when 
applicable, sub-themes, most of them overlapping with topics described in the literature 
and mentioned in the introduction and theoretical framework of the present dissertation.  
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4 Results 
 
In this section, the results of the analysis are presented. Firstly, a description of the 
respondents’ demographic profile is outlined. Secondly, the valuation patterns are 
described through a descriptive analysis using the ranking task as the anchor point for 
comparison. Thirdly, the differences in the usefulness and ease of use items are 
presented. Thereafter, the results of the logistical ordinal regressions aiming at analysing 
the association between individual characteristics, type of instrument and the perception 
of instruments are detailed per item. Finally, the comments left on the open-ended 
questions are presented by theme and sub-theme, when applicable. 

4.1 Descriptive Statistics 
 
A total of 170 respondents submitted the questionnaire. Because no forced answers 
existed, there was the possibility that incomplete questionnaires were submitted. This 
resulted in the exclusion of 49 respondents (28.8%) whose questionnaires were 
incomplete. 2 respondents (1.1%) answered negatively to the informed consent section 
and were also excluded. The final sample for analysis therefore consisted of 119 
observations (70%). The demographic characteristics of the sample are described in 
Table 2. All respondents were white men. 82% of respondents were aged between 40 and 
54 years. The majority of respondents were employed (93.3%). There is also a 
preponderance of highly educated respondents, as almost 81% of men had a college 
degree. 85.2% of respondents earned an above average salary. An identic share of 
respondents did not have any first-degree family history of PC. As far as PSA testing is 
concerned, 47.1% of respondents reported never have performed any PSA screening 
exam. 23.5% of respondents reported that their last PSA test was performed in the past 
year.  
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Table 2. Demographic characteristics of the study population (n=119). 

 N (%) 

Age  

[40-44] 17 (14.3) 
[45-49] 48 (40.3) 
[50-54] 33 (27.7) 
[55-59] 9 (7.6) 
[60-64] 7 (5.9) 
[65-69] 3 (2.5) 
[70-75] 2 (1.7) 

Ethnicity  

White / European origin 119 (100) 
Black / Afro descendent - 

Asian - 
Other - 

Employment Status  

Employed 111 (93.3) 
Unemployed 2 (1.7) 

Retired 6 (5) 

Educational Level  

College graduate 96 (80.7) 
High school graduate 19 (16) 

Less than high school graduate 4 (3.4) 

Income  

Below average (less than 970€ / month) 11 (9.2) 
Above average (more than 970€ / month) 102 (85.7) 

Prefer not to answer 6 (5) 

Family History of Prostate Cancer  

Yes 17 (14.3) 
No 102 (85.7) 

Last PSA Testing  

Less than 1 year ago 28 (23.5) 
More than 1 year ago 29 (24.4) 

Never 56 (47.1) 
Don’t know 6 (5) 

 

4.2 Descriptive Analysis of Outcomes Valuation Patterns 
 
This section contains the results of the descriptive analysis performed to understand the 
differences between instruments in the outcomes valuation patterns. Firstly, a general 
analysis per instrument is presented. Thereafter, a comparative analysis using the most 
important outcome as defined in the ranking instrument is presented. 
 
In the ranking task, men were asked to explicitly prioritize the PC screening outcomes. As 
shown in Table 3, dying from prostate cancer was the most frequently number one 
ranked outcome, with almost half of the men (47.8%) stating that this was the most 
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important outcome in the moment of deciding whether to undergo PC screening. “Finding 
prostate cancer if I have it” was reported by almost 22% of men as being the most 
important outcome to consider for a PC screening decision. “Having a prostate biopsy as 
a result of screening” and “Becoming incontinent or impotent as a result of a potential 
treatment” were deemed as the most important outcome in the ranking task by the same 
proportion of men (15.1%). 
 
In the ranking task, men were asked to rate each outcome from “0 – Not At All Important” 
to “5 – Very Important”. No man rated every outcome with the same number. 47 men 
(39.4%) rated the outcomes as “4 – Important” or “5 – Very Important”. “Dying from 
prostate cancer” was the outcome which was more frequently rated as very important 
(73.9%), while “Having a prostate biopsy as a result of screening” was only perceived as 
very important by 31% of men. Almost 60% of men rated the outcome ““Finding prostate 
cancer if I have it” as very important. The outcome “Becoming incontinent or impotent as 
a result of a potential treatment” was perceived as very important by 51.2% of 
respondents.  
 
In the point distribution task, men were asked to distribute 40 points by the four 
outcomes according to the importance each outcome had to them. 14% (117/119) of men 
attributed 10 points to all four outcomes, thus considering them equally important in the 
moment of deciding whether to undergo PC screening. In a similar fashion to the other 
instruments, “Dying from prostate cancer” was the outcome considered to be the most 
important in the point distribution instrument - 35.3% of respondents attributed the 
highest point score to this outcome. “Finding prostate cancer if I have it” was attributed 
the highest point score by 19.3% of men, whereas that figure decreased to 9.2% for the 
outcome “Becoming incontinent or impotent as a result of a potential treatment”. “Having 
a prostate biopsy as a result of screening” was explicitly considered the most important 
outcome in the point distribution instrument by 6.7% of men. 
 
Overall, Table 3 reveals that respondents produced an identical outcome valuation 
pattern across the three instruments, when considering the frequency each outcome was 
considered to be very important or the most important. The outcome “Dying from 
prostate cancer” was more frequently perceived as being the most important outcome in 
the ranking, rating and point distribution instruments, followed by “Finding prostate 
cancer if I have it”. The possibility of having a biopsy following a positive result of the PSA 
exam was the outcome that was less frequently considered as being the most important 
in the moment of the PC screening decision. 



 
Table 3 – Patterns of valuation in the Ranking, Rating, and Point Distribution instruments 

 
 
 
 
 
 

Instrument 

Ranking Rating Point Distribution 

Number of times ranked as the 
most important outcome,  

N (%) 

Number of times rated as a 
very important outcome, 

N (%) 

Number of times with the 
highest point score, 

N (%) 

Finding prostate cancer if I have it. 26 (21.8) 71 (59.6) 23 (19.3) 

Dying from prostate cancer. 57 (47.9) 88 (73.9) 42 (35.3) 

Having a prostate biopsy as a result of 
screening. 

18 (15.1) 37 (31) 8 (6.7) 

Becoming incontinent or impotent as a 
result of a potential treatment. 

18 (15.1) 61 (51.2) 11 (9.2) 

 
 
  



A comparison of the outcome valuation patterns of the ranking vs. rating instruments and 
ranking vs. point distribution instruments is depicted in Table 4. 
 
For the comparison of the ranking instrument vs. rating instrument, the proportion of 
respondents who rated their number 1 outcome (as defined in the ranking task) with a 
“5 – Very Important” is analysed. 89.5 % (51/57) of men who ranked “Dying from prostate 
cancer” as the most important outcome, rated it with a “5” in the rating task, i.e., 
considered it a very important outcome. Almost 77.8% (14/18) of men who considered 
the outcome “Becoming incontinent or impotent as a result of a potential treatment” to be 
the most important in the ranking task, also stated that this outcome was very important 
in the rating task. The outcome “Finding prostate cancer if I have it” was rated as very 
important by 65.4% (17/26) of the men who ranked it first, while only 61.1% (11/18) of 
men that ranked “Having a prostate biopsy as a result of screening” first had the same 
behaviour. Overall, 78% of men rated their number one outcome with a “5 – Very 
Important”, thus revealing that the majority of men acknowledge the outcome that is the 
most important to them as being very important. 
 
The proportion of respondents who allocated the highest point score to the most 
important outcome (as defined in the ranking task) is described as means of comparing 
the ranking instrument with the point distribution instrument. 61.4% (35/57) of men 
who ranked “Dying from prostate cancer” first, attributed it the highest point score. For 
the outcome “Having a prostate biopsy as a result of screening”, 27.7% (5/18) of men who 
ranked it first attributed it the highest score. Half of the men (13/26) who reported the 
outcome “Finding prostate cancer if I have it” as the most important outcome on the 
ranking task also attributed it the highest point score. 44.4% (8/18) of respondents that 
considered “Becoming incontinent or impotent as a result of a potential treatment” the 
most important outcome attributed it the highest point score. Overall, 51% of 
respondents attributed the highest score to their most important outcome. Such figure 
reveals an apparent incongruence between these two instruments, as barely half of 
respondents explicitly considered their number one outcome as the most important 
outcome in the point distribution instrument. 
 
In general, the data depicted in Table 4 shows that the valuation of the most important 
outcome as defined in the ranking instrument appears to be more similar in the rating 
instrument than in the point distribution instrument. This difference is particularly 
noticeable for three of the four outcomes assessed.



Table 4 - Comparison of outcome valuation patterns 
Ranking vs. Rating Task reports the proportion of respondents who rated their number one outcome (as defined in the ranking task) with a “5 – Very Important”. 
Ranking vs. Point Distribution reports the proportion of respondents who allocated the highest point score to their most important outcome (as defined in the ranking task). 

 

 

Ranking vs. Rating Ranking vs. Point Distribution 

Most important outcome rated with a “5 - Very 
Important”, N (%) 

Highest point score to the most important 
outcome, N (%) 

Finding prostate cancer if I have it. 17 (65.4) 13 (50) 

Dying from prostate cancer. 51 (89.5) 35 (61.4) 

Having a prostate biopsy as a result of 
screening. 

11 (61.1) 5 (27.7) 

Becoming incontinent or impotent as a 
result of a potential treatment. 

14 (77.8) 8 (44.4) 



Figure 6 - Acceptability scores distribution. 
(A) This task would help me to clarify whether I would like to participate in prostate cancer screening. 
(B) This task would help me to communicate my preferences for prostate cancer screening to my doctor. 
(C) This task is clear and understandable. 
(D) This task is easy to complete. 

 

4.3 User Perception of Instruments 
 
This section contains the results of the comparative analysis performed to understand 
whether there are differences between instruments in their usefulness and ease of use. 
Firstly, a descriptive analysis of the distribution of the usefulness and ease of use items 
per instrument is performed. Thereafter, instruments are compared in terms of their 
usefulness, namely their clarification and communication usefulness. Finally, the 
instruments are compared in terms of their clearness and easiness to complete. 
 
After completing a given instrument, respondents were asked to rate the instrument in 
terms of its usefulness and ease of use on a seven-point Likert scale from “1 – Strongly 
Disagree” to “7 – Strongly Agree”. The frequencies of answers for each item for the rating, 
ranking and point distribution instruments can be found, respectively, in Appendix II, III 
and IV. 
 
Both constructs – ‘usefulness’ and ‘ease of use’ – consisted of two items. Both scales had 
high levels of internal consistency within each of the three studied instruments, as 
determined by Cronbach's alpha values > 0.9. 
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As depicted in Figure 6, the majority of answers for all items is concentrated in the upper 
part of the seven-point Likert scale, i.e., above the middle point (“4 – Neither Agree nor 
Disagree”). Few respondents rated the instruments’ perceived usefulness and ease of use 
negatively. 
 
For the clarification usefulness item, represented by A in figure 6, 58.8% of respondents 
agreed, “6”, or strongly agreed, “7”, that the rating instrument was useful for clarifying 
their preferences for prostate cancer screening decision, whereas 51% of men attributed 
the same ratings to the ranking instrument. The median score for both tasks is “6 – Agree”. 
While one quarter of men (25.2%) strongly agreed with the clarification usefulness of the 
point distribution instrument, the scores for this instrument were more dispersed. In fact, 
20.2% of men neither agreed nor disagreed with the statement (vs. 14.3% and 13.4% in 
the rating and ranking instruments, respectively). The median score for the clarification 
usefulness of the point distribution instrument is “5 – Somewhat Agree”. 
 
The communication usefulness item, represented by B in figure 6, followed a similar 
trend to item A, with option “6 – Agree” being the most frequently chosen option. Both 
the rating and ranking instruments had a similar distribution of scores, with most 
participants agreeing or strongly agreeing with the instruments’ communication 
usefulness (58.8% for the rating instrument vs. 52.1% for the ranking instrument). The 
same scores (“6” or “7”) were attributed to the point distribution instrument by 48.8% of 
men. The median score for both instruments is “6 – Agree”. Again, the point distribution 
instrument scored a median score of “5 – Somewhat Agree”, with 38.6% of men attributing 
a score of “5 – Somewhat Agree” or “4 – Neither Agree nor Disagree” to the communication 
usefulness of this task. 
 
With regards to the clearness item, represented by C in Figure 6, the higher share of 
scores tended to the extreme upper side of the Likert-scale. Most men rated the clearness 
of the rating and ranking instruments with a “6” or “7” (51.3% for the rating task vs. 56% 
for the ranking task). Almost 30% of men strongly agreed that the latter instrument was 
clear and understandable, being the instrument with the highest number of “7” ratings. 
The median clearness score for the rating and the ranking instruments was “6 – Agree”. 
In a similar fashion to the aforementioned items, the median clearness score point 
distribution instrument was “5 – Somewhat Agree”. 48.1% of men agreed or strongly 
agreed that this instrument was clear and understandable, while 14.3% of men neither 
agreed nor disagreed with the statement. 
 
Similarly to the previous item, most men agreed or strongly agreed with the statement 
that the instruments were easy to complete of the instruments, as depicted in Figure 6D. 
The number of “6” and “7” ratings was identical between instruments, with 32.8% of 
respondents strongly agreed that the completing rating task was easy vs. 28.8% and 
26.1% for ranking and point distribution task, respectively. The median easiness to 
complete score for the three instruments is “6 – Agree”. 
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4.3.1 Usefulness 

 

This task would help me to clarify whether I would like to participate in prostate cancer 
screening 
 
The Friedman test showed that there was a statistically significant difference in the 
perceived clarification usefulness between the rating, the ranking and the point 
distribution instruments (χ2(2) = 10.344, p = 0.006). Post-hoc analysis using a Wilcoxon’s 
matched-pairs signed-rank test were conducted with a Bonferroni correction applied, 
resulting in a significance level set at p < 0.017. Median (interquartile range) perceived 
clarification usefulness for the rating, ranking, and point distribution instruments were 6 
(5 to 7), 6 (5 to 6) and 5 (5 to 6), respectively. There were no statistically significant 
differences between the point distribution and ranking instruments (Z = -1.407, p = 
0.160) as well as between the ranking and rating instruments (Z = -2.09, p = 0.037). 
However, there was a statistically significant difference in the perceived clarification 
usefulness of the point distribution instrument vs. the rating instrument (Z = -2.884, p = 
0.004). These results reveal that the rating instrument was perceived as being more 
useful for clarifying men’s preferences than the point distribution instrument. 
 

This task would help me to communicate my preferences for prostate cancer screening to 
my doctor 
 
The Friedman test showed that there was a statistically significant difference in the 
perceived communication usefulness between the rating, the ranking and the point 
distribution instruments (χ2(2) = 13.587, p = 0.001). Post-hoc analysis using a Wilcoxon’s 
matched-pairs signed-rank test were conducted with a Bonferroni correction applied, 
resulting in a significance level set at p < 0.017. Median (interquartile range) perceived 
communication usefulness for rating, ranking, and point distribution instruments were 6 
(5 to 7), 6 (5 to 6) and 5 (4 to 6), respectively. There were no statistically significant 
differences between the communication usefulness of the point distribution and ranking 
instruments (Z = -0.960, p = 0.337). On the other hand, there was a statistically significant 
difference in the perceived communication usefulness of the point distribution 
instrument vs. the rating instrument (Z = -2.929, p = 0.003) as well as the rating and 
ranking instruments (Z = -2.712, p = 0.007). Therefore, these results reveal that the rating 
instrument was perceived as being more useful for communicating men’s preferences 
than the point distribution and ranking instruments. 
 

4.3.2 Ease of Use 
 

This task is clear and understandable 
 
The Friedman test showed that there was a statistically significant difference in the 
perceived clearness for the ease of use item between the rating, the ranking and the point 
distribution instruments (χ2(2) = 8.010, p = 0.018). Post-hoc analysis using a Wilcoxon’s 
matched-pairs signed-rank test were conducted with a Bonferroni correction applied, 
resulting in a significance level set at p < 0.017. Median (interquartile range) perceived 
clarification usefulness for rating, ranking, and point distribution instruments were 6 (5 
to 7), 6 (5 to 6) and 5 (4 to 7), respectively. There were no statistically significant 
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differences between the perceived clearness of ranking and rating instruments (Z = -
0.391, p = 0.696). There was a statistically significant difference between the perceived 
clearness of the point distribution and rating instruments (Z=-2.811, p=0.005) and the 
rating and point distribution instruments (Z=-2.780, p=0.005). Hence, as far as the 
perceived clearness of the instruments is concerned, both the rating and ranking 
instruments registered higher scores than the point distribution instrument. 
 

This task is easy to complete 
 
The Friedman test showed that there was a statistically significant difference in the 
perceived easiness for the ease of use item between the rating, the ranking and the point 
distribution instruments (χ2(2) = 9.396, p = 0.009). Post-hoc analysis using a Wilcoxon’s 
matched-pairs signed-rank test were conducted with a Bonferroni correction applied, 
resulting in a significance level set at p < 0.017. Median (interquartile range) perceived 
easiness for rating, ranking, and point distribution instruments were 6 (5 to 7), 6 (5 to 6) 
and 6 (4 to 7), respectively. There were no statistically significant differences between 
the perceived easiness of ranking and rating instruments (Z=-2.173, p=0.030) or between 
the ranking and point distribution instruments (Z=-1.730, p=0.084). On the other hand, 
there was a statistically significant difference between the perceived easiness of the point 
distribution and rating instruments (Z = -3.380, p = 0.001). This difference means that 
the rating instrument was perceived by the respondents as being easier to complete than 
the point distribution instrument. 
 

4.4 Time to Completion 
 
This section contains the results of the analysis performed to understand the differences 
between instruments in the time to completion, in seconds. The descriptive statistics for 
the time to completion are shown in Table 5. 
 
Table 5 - Descriptive statistics for time to completion (in seconds) 

    Percentiles  

  Mean (SD) 25th 50th (Median) 75th 

Rating  56.06 (36.4) 35.38 47.29 66.21 

Ranking  66.18 (47.0) 36.48 55.20 80.05 

Point Distribution  110.63 (103.6) 57.57 82.54 130.74 

 
There was a statistically significant difference in the time to completion depending on 
which instrument was performed (χ2(2) = 71.210, p < 0.001). Post-hoc analysis using a 
Wilcoxon matched-pairs signed-ranked tests were conducted with a Bonferroni 
correction applied, resulting in a significance level set at p < 0.017. Respondents were 
fastest to complete the rating instrument, taking an average of 56.06 seconds to finish it. 
The ranking instrument was the second quicker task to be completed in average (66.18 
seconds) and the point distribution was the instrument that took the longest to be 
completed in average (110.63 seconds). There were statistically significant differences 
between the time to completion of the three tasks (Table 6). 
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Table 6 - Differences between instrument in time to completion 

 Ranking vs. Rating 
Point Distribution 

vs. Rating 
Ranking vs. Point 

Distribution 

Z -2.713 -7.285 -6.094 

Significance Level 0.007 < 0.001 < 0.001 

 

4.5 Individual Characteristics, Type of Instrument and Perception of 
Instruments 

 
This section contains the results of the ordinal logistic regressions performed to 
understand how individual characteristics and the type of instrument were related to the 
the perception of those instruments. An ordinal logistic regression was performed for 
each item of the usefulness and ease of use constructs. The results of these regressions 
are shown in Table 7, where the odds ratios, significance levels and 95% confidence 
intervals are reported per item. Effects are analysed at the significance levels of p < 0.05 
and p < 0.01. 
 
In order to enable a full comparison between instruments, a second regression model 
was performed for each item. In these second regression models, the ranking instrument 
was the reference category, whereas for the first models it had been the point distribution 
instrument. Such change allows the comparison between the ranking and rating 
instruments. The remainder of the variables as well as the regression specifications and 
procedures were maintained. The results of the regressions using the ranking instrument 
as the reference category are also shown in Table 7. 
 

4.5.1 Usefulness 
 

This task would help me to clarify whether I would like to participate in prostate cancer 
screening 
 
An ordinal logistic regression was performed to study how individual characteristics and 
type of instrument were associated with the perceived clarification usefulness. The final 
model statistically significantly predicted the clarification usefulness variable, as shown 
by the model fitting information (χ2(8) = 48.107, p < 0.001). It can be seen that men in the 
[45-49] and [50-54] years groups are less likely to attribute a higher score for the 
clarification usefulness item compared to men in the [55-75] years group. These results 
are significant for both age groups at p < 0.05 and at p < 0.01, respectively. On the other 
hand, younger respondents i.e., the [40-44] years group, did not have a statistically 
significant different likelihood of attributing higher scores to instruments compared to 
the older group, i.e., [55-75] years group. Regarding educational status, men with higher 
education (i.e., college graduates) are less likely to attribute higher clarification 
usefulness scores than men who do not hold a university degree. In addition, neither 
family history of PC nor previous PSA testing were associated with statistically significant 
differences in the perception of clarification usefulness. Furthermore, in terms of 
instruments, rating is associated with higher clarification scores compared to point 
distribution. This result is significant at p < 0.05. On the contrary, no statistically 
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significant association was obtained for the comparison between the ranking and point 
distribution instruments. The rating instrument was more likely to be perceived as more 
useful for clarifying preferences when compared to the ranking instrument. This result is 
significant at p < 0.05. 

 

This task would help me to communicate my preferences for prostate cancer screening to 
my doctor 
 
An ordinal logistic regression was performed to study how individual characteristics and 
type of instrument were associated with the perceived communication usefulness. The 
final model statistically significantly predicted the communication usefulness variable, as 
shown by the model fitting information (χ2(8) = 42.340, p < 0.001). At p < 0.05, men in 
the [50-54] years group are less likely to attribute a higher score for the communication 
usefulness item compared to men in the [55-75] years group, whereas the remainder of 
age groups do not have a statistically significant difference compared to the reference 
group. The direction and statistical significance levels of the remainder of the 
independent variables are identical to the results reported for the clarification usefulness 
item. 

 

4.5.2 Ease of Use 
 

This task is clear and understandable 
 
An ordinal logistic regression was performed to study how individual characteristics and 
type of instrument were associated with the perceived clearness item. The final model 
statistically significantly predicted the clearness variable, as shown by the model fitting 
information (χ2(8) = 49.283, p < 0.001). At p < 0.05, only men with ages between 50 and 
54 years were less likely to attribute higher clearness scores to the instruments when 
compared to men aged between 55 and 75 years. The results obtained for the other age 
groups were not statistically significant at conventional significance levels. Regarding 
educational status, men with higher education were less likely to perceive the 
instruments as clear and understandable when compared to other respondents who did 
not have a college degree. Men with a familiar history of prostate cancer were more likely 
to attribute higher clearness scores to the instruments than men without such history. On 
the contrary, previous PSA testing was not associated with any statistically significant 
relation with the clearness ratings in this survey. Finally, both the rating and ranking 
instruments were associated with an increased likelihood of having higher clearness 
scores when compared with the point distribution instrument. These effects are 
significant at p < 0.05 and p < 0.01, respectively. No statistically significant difference 
between the likelihood of the rating and ranking instruments being perceived as clear 
and understandable was obtained. 
 

This task is easy to complete 
 
An ordinal logistic regression was performed to study how individual characteristics and 
type of instrument were associated with the perceived easiness variable. The final model 
statistically significantly predicted the easiness variable, as shown by the model fitting 
information (χ2(8) = 41.549, p < 0.001). Since the odds ratios of the age group do not 



 31 

provide significant results at any conventional significance levels, no relation between 
the easiness to complete scores of the older age group with other groups can be 
concluded. It can be seen that men with higher education are less likely to perceive 
instruments as easy to complete when compared to men that do not hold a university 
degree. This effect is statistically significant at p < 0.05. In a similar fashion to what was 
reported for the clearness item, no statistically significant relation with perceived 
easiness to complete was found within the familiar history of PC and previous PSA testing. 
As far as the instruments are concerned, the rating instrument is more likely to be 
perceived as being easier to complete when compared to the point distribution 
instrument, at p < 0.01. On the other hand, the comparison between ranking and point 
distribution instruments does not provide statistically significant results.  



Table 7 - Ordinal logistic regression of usefulness and ease of use items 

 Usefulness Ease of Use 

This task would help me to clarify 
whether I would like to participate in 

prostate cancer screening 

This task would help me to 
communicate my preferences for 

prostate cancer screening to my doctor 

This task is clear and understandable This task is easy to complete 

 OR P value 95% CI OR P value 95% CI OR P value 95% CI OR P value 95% CI 

Age             

[40-44] 0.493 0.233 [0.154; 1.576] 0.637 0.452 [0.197; 2.064] 1.079 0.884 [0.389; 2.988] 1.156 0.792 [0.394; 3.392] 

[45-49] 0.367* 0.042 [0.14; 0.966] 0.418 0.083 [0.156; 0.966] 0.808 0.634 [0.335; 1.947] 1.394 0.470 [0.566; 3.437] 

[50-54] 0.269** 0.009 [0.1; 0.721] 0.313* 0.022 [0.116; 0.843] 0.337* 0.019 [0.136; 0.835] 0.525 0.147 [0.220; 1.254] 

[55-75] 1   1   1   1   

Educational Status             

College Graduate 0.389* 0.026 [0.17; 0.892] 0.414* 0.039 [0.179; 0.955] 0.363* 0.016 [0.160; 0.825] 0.397* 0.03 [0.160; 0.825] 

Lower than College Graduate 1   1   1   1   

Familiar History of PC             

Yes 1.487 0.438 [0.545; 4.059] 1.196 0.725 [0.442; 3.238] 2.517* 0.047 [1.011; 6.264] 2.375 0.055 [0.982; 5.745] 

No 1   1   1   1   

Previous PSA Testing             

Yes 0.782 0.484 [0.392; 1.558] 0.893 0.747 [0.448; 1.780] 0.763 0.423 [0.393; 1.480] 1.139 0.707 [0.579; 2.239] 

No 1   1   1   1   

Instrument             

Rating 1.448* 0.04 [1.123; 1.866] 1.481** 0.005 [1.125; 1.950] 1.469* 0.012 [1.088; 1.983] 1.665** 0.001 [1.239; 2.237] 

Ranking 1.128 0.338 [0.882; 1.443] 1.103 0.406 [0.876; 1.388] 1.469** 0.008 [1.104; 1.953] 1.469 0.104 [0.948; 1.762] 

Point Distribution 1   1   1   1   

Instrument(a)             

Rating 1.284* 0.025 [1.031; 1.598] 1.343** 0.007 [1.083; 1.665] 1 1 [0.772; 1.295] 1.288* 0.036 [1.017; 1.630] 

Ranking 1   1   1   1   

Point Distribution 0.887 0.338 [0.693; 1.134] 0.907 0.406 [0.720; 1.142] 0.681** 0.008 [0.512; 0.906] 0.773 0.104 [0.567; 1.054] 

*significant at p<0.05 
** significant at p<0.01 
(a): regression model performed with the ranking instrument as the reference category 
OR: odds ratio 
CI: confidence interval



4.6 Open-Ended Questions 
 
After assessing a given instrument’s usefulness and ease of use, respondents were invited 
to leave a comment on that instrument. Additionally, a text box was presented at the end 
of the survey for more general observations. The content and thematic analysis of the 
comments revealed three main themes. The relevant quotes are organized in Table 8. 
 
Values Elicitation 
 
A fraction of the observations was related to the values elicitation instruments. Three 
respondents reported being difficult to reflect on the outcomes either in relative terms 
(Quotes 1 & 2) or in absolute terms (Quote 3). One respondent stated that the point 
distribution was not useful for clarifying his preferences for PC screening (Quote 4). 
 
Prostate Cancer Screening Decision 
 
Some respondents commented on the decision to undergo PC screening. For some men 
the decision to do PC screening seemed clear (Quotes 5 & 6), while another respondent 
advocated for the demystification of the procedure (Quote 7).  
 
Patient-Physician Relationship 
 
Three respondents left comments on the role of the physician and the patient in the PC 
screening decision-making process. Two men acknowledged the preponderant role of the 
former actor on the decision-making process, highlighting the existing asymmetries of 
information between parties (Quote 9 & 10). Other respondent reported never having 
had reflect on these topics, mentioning that patients are often not adequately informed 
by physicians on the harms and benefits of PC screening (Quote 11). 
 
Table 8 - Quotes that emerged from the survey and respective (sub-)theme 

# Quote Sub-theme Theme 

1 
“It is confusing to say if I prefer to die or 

become incontinent.” 
Difficult to reflect 
on the outcomes 

Values elicitation 

2 

“Despite being interesting to think about 
these questions, it is very difficult to think 
about dying from PC without having the 

disease.” 

3 “How can one classify dying in a 1-5 scale.” Rating instrument 

4 
“This task did not help me at all. I was more 

confused after doing it.” 
Point distribution 

instrument 

5 “I would always do screening.” 

Prostate cancer screening decision 6 
“The benefits outweigh the risks. Screening 

is very important.” 
7 “PC screening should be demystified.” 
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8 
“PC screening decision should be made with 
objective data and without any emotional 

considerations.” 

9 
“Physicians were trained to decide this sort 

of things. I was not.” 

Patient-physician relationship 

10 
“I do PSA exams annually and trust what my 

physician tells me.” 

11 

“Normally patients are not adequately 
informed by physicians about the 

consequences of the screening. I have never 
reflected on this matter.” 
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5 Discussion and Conclusion 
 
The aim of this research has been to compare Rating, Ranking and Point Distribution 
instruments for the elicitation and prioritization of individual preferences for PSA 
screening in a Portuguese population. An initial literature research revealed the scarcity 
of evidence on the utilization and comparison of these instruments. This holds true 
especially for European populations. Based on this gap, the aforementioned instruments 
were compared in terms of their outcome valuation patterns, usefulness, ease of use and 
time to completion in a Portuguese sample. The extent to which individual characteristics 
were associated with instruments’ perception was also studied. The valuation patterns 
were firstly analysed per instrument and then by means of comparing how men assessed 
the most important outcome of PC screening, as defined in the ranking instrument, in the 
rating and point distribution instruments. The usefulness construct comprised the 
usefulness of the instrument to clarify preferences for PC screening and communicate 
those preferences to the physician. The ease of use construct comprised the clearness of 
the instrument and the ease to complete it. To study the differences between instruments, 
an experiment was designed in which Portuguese men with ages between 40 and 75 
years and with no previous diagnosis of PC were invited to participate in a survey. When 
agreeing to participate, respondents were asked to use Rating, Ranking, and Point 
Distribution instruments to reflect on their preferences for PC screening and to rate each 
instrument according to its usefulness and ease of use. The within-subject design allowed 
a transversal analysis on how a given individual uses and perceives the three 
instruments. Methods included a descriptive analysis of the PC screening outcomes 
valuation, Friedman test, Wilcoxon matched-pairs signed-rank test, and ordinal logistic 
regressions. 
 
Firstly, the pattern of outcome valuation regarding the frequency each outcome was 
considered to be important was identical across instruments. The comparative analysis 
of the patterns of valuation using the ranking instrument as the anchor point revealed 
that the valuations of the most important outcome as defined in the ranking instrument 
are more similar to the valuations of the rating instrument than to the point distribution 
instrument. In fact, around 78% of men perceived their most important outcome as being 
very important, while barely half of respondents allocated the highest point score to their 
most important outcome as defined in the ranking instrument. 
 
Secondly, the right-skewed distribution of answers in all four items shows that the study 
population generally perceived instruments positively both in their usefulness and ease 
of use. However, differences between instruments on these constructs were found. The 
rating instrument was perceived as being more useful and easier to use than the point 
distribution instrument. Significant differences were also found between the rating and 
ranking instruments in their communication usefulness and between the clearness of the 
ranking and point distribution instruments. 
 
Thirdly, all instruments were also associated with statistically significant different times 
to completion. Respondents were quicker to complete the rating instrument and slower 
to complete the point distribution instrument. 
 
Finally, when isolated from other variables in the regression analyses, there were still 
differences in the perception of the instruments. In line with the aforementioned findings, 
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the rating instrument was perceived as being more useful and easier to use than the point 
distribution and ranking instruments. When comparing the ranking and point 
distribution instruments, a significant result favouring the former instrument was found 
only for the clearness item. The rating instrument was significantly associated with 
higher scores in three out of the four items when compared with the ranking instrument. 
Additionally, the regression analyses showed that, in this sample, few individual 
characteristics influence the perception of instruments. There was a general trend of 
higher educated respondents being less likely to attribute higher scores both to the 
usefulness and ease of use items. Generally, no significant relation was found between 
the scores attributed to usefulness and ease of use constructs and familiar history of PC 
and previous PSA testing. 
 
Considering the abovementioned aspects, the findings of this project add new insights 
into the realm of individualized outcome measures and into the realm of individualized 
decision making within the PC screening domain. At the time of writing, no quantitative 
research on different methods to elicit patient preferences for PC screening in Portugal is 
published. Therefore, the finding that the rating instrument is more likely to be perceived 
by this sample of Portuguese men as more useful and easier to use than the ranking and 
point distribution instruments is an interesting insight that helps building an evidence 
base in this topic. Although, to the best of my knowledge, no similar experiment was 
conducted, the existence of such differences was expected based on the work by van Deen 
et al. (7), particularly the lower usefulness and ease of use scores of the point distribution 
instrument when compared to the rating instrument. Distributing points can be 
perceived as being a cognitively difficult task as it involves simultaneously prioritizing 
outcomes and ensuring that the total point limit is not exceeded. This increased cognitive 
load was previously described (7) and may help explaining this result. Such observation 
is also corroborated by one of the comments on the survey which states that the point 
distribution instrument was not useful as it left that respondent more confused rather 
than clarified. In terms of perceived usefulness and ease of use, the rating instrument was 
more likely to be perceived as more useful and easier to use than the ranking instrument, 
when adjusted for the demographic variables. While previous qualitative work has 
reported both instruments as being easy to complete (7), the present work cannot 
determine which are the reasons behind this difference. Additional studies should be 
performed in order to further explore this aspect. Together with the time to completion 
differences favouring the rating instrument, these results suggest that using the rating 
instrument is more advisable for eliciting individual preferences for PC screening as it 
apparently better performs on the clarification and communication purposes of IOMs 
while being clear and easy to complete.  
 
The fact that the pattern of outcome valuation pertaining to the frequency each outcome 
was considered to be important was identical across instruments is aligned with the 
findings reported by Pignone et al. (63). The instruments studied in the present project 
may have led men to rely on simple heuristics, thus not involving more deliberative 
processes as far as the PC screening outcomes valuation is concerned. That may justify 
the fact that, as reported by Pignone et al. (63), men tended to focus on the most 
“accessible” outcomes first, such as death from cancer and having cancer itself, across the 
three instruments. By providing respondents with different mechanisms to reflect on the 
importance of the same set of outcomes, this research project also shows that the 
mechanisms underlying each instrument influence the output of that instrument in terms 
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of the valuation of the most important outcome as defined in the ranking instrument. The 
rating instrument explicitly asks respondents to reflect on the importance of each 
outcome individually, i.e., no outcome prioritization is needed. Respondents may 
consider all outcomes as very important or not, but the importance assessment is 
independent. While no man rated every outcome with the same number, a considerable 
proportion of respondents rated the outcomes as either being important or very 
important. This observation is in line with the work by van Deen et al. (7). On the other 
hand, the ranking and point distribution instruments involve a relative importance 
assessment of the outcomes, making the comparisons between these two instruments 
potentially more insightful. The fact that respondents are obliged to explicitly prioritize 
outcomes in the ranking instrument, while the point distribution instrument allows them 
to attribute the same importance to two or more outcomes may justify the 
aforementioned difference between instruments. The ranking instrument can thus be 
considered more restrictive as far as the outcome prioritization process is concerned. 
 
Although this is a quantitative research project by nature, its qualitative component also 
provokes interesting reflections on the role of individualized outcome measures within 
PC screening decision-making. It seems that the traditional medical model, where the 
patient is a physician-abiding actor compliant with the decisions of the medical 
professional (5), still prevails. This long-established patient-physician relationship, based 
on the large information asymmetries between parties, was clear in many comments to 
the survey. The fact that this more individualized approach to care is still not prominent 
among the daily clinical practice may also justify the fact that some respondents either 
did not understand the purpose of the instruments or found it difficult to reflect on and 
prioritize the outcomes. This may reveal that men in this sample are still not sufficiently 
participating on decisions pertaining to their health care. Additionally, some comments 
also reveal trends on PC screening that were previously described in the literature, such 
as the lack of awareness of the harms associated with PC screening and, as such, an 
overestimation of its benefits (53,69,77). Physicians may also accentuate this wrong 
perception of screening in general (69,78). 
 
At this point, a number of choices and limitations of this research should be highlighted 
as they necessarily warrant a cautious interpretation of the reported findings.  
 
First of all, due to the lockdown in force in Portugal at the time of recruitment, 
respondents were recruited through convenience and snowball sampling techniques and, 
as such, are not a representative sample of the total Portuguese population. Hence, the 
present results are not generalizable. The population of this study is white, similarly 
educated and relatively the same age. Considering that a significant proportion of the 
Portuguese population is African or Afro-descendant together with the higher prevalence 
of PC in Africans and Afro-descendants (28) as well as the impact of cultural factors on 
screening decisions and perception of instruments, the predominance of white men in 
this sample is a major limiting factor of the generalizability of data. Previous work has 
reported that black men are less likely to participate in PC screening programmes due to 
a greater fear of having a positive result and the chance of becoming emasculated with 
the screening procedure and an eventual cancer treatment (79,80). That said, it would be 
expectable that Afro-Portuguese men reflected on the PC screening outcomes differently. 
Given the reported information gap on PC screening between black and white men 
(79,81), differences on the perception of the usefulness of instruments would also be 
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expectable. Future research including a representative sample of the Portuguese 
population that allows studying and comparing the instruments’ perception of Afro-
Portuguese men is thus needed. Additionally, the age inclusion criterion was extended in 
order to increase the recruitment of respondents. Given that surveys were distributed 
through online platforms, most respondents are from younger age intervals, thus not 
completely overlapping with the recommended age range for undergoing PC screening in 
Portugal. 
 
A within-subject design was chosen for this study, so all respondents were presented and 
used the three instruments. The major reason behind this choice rests on the fact that 
recruiting a sufficient number of respondents to each instrument as in a between-
subjects design did not seem feasible given the circumstances and time available for 
recruitment. Given its characteristics, a within-subject design is associated with order 
effects that carry a bias potential. In order to diminish these effects, the order through 
which the instruments appeared in the survey was randomized. Additionally, the order 
through which the outcomes appeared in each instrument was also randomized. Hence, 
instead of being randomly assigned to a given instrument as it would happen in a 
between-subjects design, respondents were randomly assigned to different orders of 
instruments (and outcomes). 
 
The extent to which respondents were adequately informed on PC, screening and the 
associated trade-offs while completing the survey is also debatable. The information 
included in the survey was extremely condensed in order to reduce the survey length and, 
consequently, the dropout rate. Moreover, this project only dealt with PC screening 
through the PSA test, albeit other screening methods exist, namely the digital rectum 
examination (DRE). Given the knowledge deficits concerning PC screening reported in 
the literature (69,77,82–84) and the relative unawareness of the general population on 
individualized outcome measures and shared-decision making, it is likely that a 
significant share of respondents could have benefited from a more intensive information 
flow on these topics, albeit what the impact of more informed respondents on the 
perception of the different instruments would be is unknown. 
 
Finally, respondents used instruments and reflected on their preferences for PC 
screening based on a hypothetical scenario. That said, the extent to which different 
results would have been observed in a real-case scenario is unknown. As in Pignone et al. 
(63), such effect was attenuated by enrolling men eligible for PC screening and by asking 
respondents to reflect on their preferences as if they were to make a decision. 
 
Given the reported limitations, the results of the present comparison of a ranking, a 
rating, and a point distribution instruments for the elicitation of individual preferences 
for PC screening in a Portuguese population have to be interpreted with caution. As such, 
further research needs to create a holistic understanding of the role and effects of these 
(and other) IOMs in conditions that mimic daily clinical practice. This means designing a 
randomized experiment in a clinical practice setting with a representative sample of the 
Portuguese population where different instruments and preferences are compared over 
time. Fortunately, an approved and validated PC screening decision aid tool already exists 
and can be used in future research in Portuguese men population (61). This setting would 
also allow men to be adequately informed by providers on the harms and benefits of PC 
as well as on the aims of a more individualized approach to care. Furthermore, having a 
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sample that reflects the cultural diversity of the Portuguese population would enable the 
analysis of the preferred instrument per ethnic group. Such analysis would be of 
particular interest given the impact of culture and ethnicity on the individual preferences 
for PC screening. Moreover, it would be also interesting to study what the impact of these 
instruments in the final decision is by assessing whether the intention to be screened for 
PC changes after the completion of an instrument.  
 
Final Remarks 
 
The research performed confirms that men use and perceive instruments differently and 
suggests that the rating instrument seems to be preferred over the ranking and point 
distribution instruments for the elicitation and prioritization of preferences for PC 
screening.  
 
Although still undervalued, IOMs may play an important role for physicians, patients, and 
policymakers. By acknowledging patients as an integrant part of the decision-making 
process, one is empowering the ultimate beneficiary of care: the patient. Such 
individualized care framework will ultimately overlap with patients’ goals, leading to 
increasing satisfaction levels. However, it should be stressed that the pursuit of shared 
decision making, and patient empowerment should not be a blind one. In these situations, 
the information asymmetries that exist between the patient and his/her provider should 
be used in favour of the former party, with the physician tailoring care not only in 
accordance with the individual’s goals but also in accordance with good medical 
practices.  
 
PC screening is an example par excellence of a grey area, where risk-benefit relations are 
not unanimous and clinical guidelines are not consensual, which in turn renders the 
decision process ambiguous. That said, it might very well be the case that resources may 
have been being deployed into procedures/treatments which would not have been 
needed in the first place, had patients been involved. This is the case in Portugal, where 
the overuse of preventive healthcare services has been identified (56,57). The resource 
optimization, particularly relevant for these grey areas, provides a strong incentive for 
policy makers to invest in more personalized approaches to care, such as the 
implementation of IOMs in daily clinical practice. While representing a departure from a 
model of health care delivery that has been long established, IOMs present a unique 
opportunity to aid in the transformation of health care systems into even more dynamic 
platforms where healthcare value is maximized. 
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Appendices 
 

Appendix I – Translated version of the survey 
 

1. Introduction 
 
Thank you for participating on this survey about prostate cancer screening. 
 
The present project is carried out as part of a master's dissertation in Health Economics, 
Policy & Law of Erasmus School of Health Policy and Management (ESHPM) of Erasmus 
University Rotterdam. The scope of this project serves purely educational purposes, and 
your help would be greatly appreciated. 
 
This master thesis is led by Francisco Baptista and supervised by Welmoed van Deen and 
aims to compare three different strategies for obtaining and prioritizing individual 
preferences for prostate cancer screening through the PSA (prostate specific antigen) 
test.  
 
Men between 40 and 75 years old and with no previous diagnosis of prostate cancer are 
eligible to participate. This questionnaire should take you approximately 9 minutes to 
answer. 
 
Now I would like to confirm that you are man between 40 and 75 years with no previous 
diagnostic of prostate cancer. 

 
o I confirm that I am a man between 40 and 75 years 
o I confirm that I have never been diagnosed with prostate cancer. 

 
2. Informed Consent 
 
You will take part in a project which collects information by means of a questionnaire. 
The questionnaire should take you approximately 9 minutes to answer. You will be asked 
to reflect on your preferences for prostate cancer screening in three different tasks. After 
each task, you will be asked to assess its usefulness for helping you clarify your 
preferences for prostate cancer screening and ease-of-use. There is also a group of 
questions on demographic characteristics.  
 
We may ask you questions during this questionnaire which you may feel to be personal 

due to the sensitive nature of the subject. We only ask these questions in the interest of 
the project. However, you don't need to answer any questions which you don't want to 

answer. You are taking part on a voluntary basis and can stop whenever you want to. If 

you decide to pull out from the survey, this will not have any adverse consequences for 
you. 

 

We will do everything we can to protect your privacy as much as possible. Data will be 

collected anonymously, and confidentiality will be safeguarded. Confidential information 
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or personal data relating to you will not be publicised in any way; no one will be able to 

trace this information/data back to you.  
 

You will not receive any compensation for taking part in this project. 
 

The data collected will be used for educational purposes in the context of this master 

thesis. The data will be kept for 1 year and will not be disclosed to any entity.  
 
The responsible parties are identified in the following paragraph and are obliged to 
maintain professional secrecy both in the collection and data analysis processes. 
 
A. Name: Francisco Baptista, Master student at ESHPM 
E-mail address: 573331fp@student.eur.nl 
Address: Burgemeester Oudlaan 50, 3062 PA Rotterdam, The Netherlands. 
 
B. Name: Welmoed van Deen, Project supervisor, Assistant Professor at ESHPM. 
E-mail address: vandeen@eshpm.eur.nl 
Address: Burgemeester Oudlaan 50, 3062 PA Rotterdam, The Netherlands. 
 
If you would like to receive a copy of the results of the study or if you have any questions, 
please email at 573331fp@student.eur.nl. 
 
I have read and understood the information above and agree to participate in this project. 
 

o Yes 
o No 

 
3. Demographic Characteristics 
 
In this next section, we would like to know more who you are. 

 
Age 
 

o 40-44 
o 45-49 
o 50-54 
o 55-59 
o 60-64 
o 65-69 
o 70-75 

 

Race 
 

o White / European origin 
o Black / Afro descendent 
o Asian 
o Other 



 49 

 

Employment Status 
 

o Employed 
o Unemployed 
o Retired 

 

Educational Level 
 

o College graduate 
o High school graduate 
o Less than high school graduate 

 

Income 
 
Considering an average monthly income of 970 €, your monthly gross income is: 
 

o Below average (less than 970 € / month) 
o Above average (more than 970 € / month) 
o Prefer not to answer 

 
Family history of prostate cancer 
 
Has any close relative of yours (e.g., father and/or brother) been diagnosed with prostate 
cancer? 
 

o Yes 
o No 

 
Prior PSA testing 
 
When was the last time you did a PSA test for prostate cancer screening? 
 

o Less than 1 year ago 
o More than 1 year ago 
o Never 
o Don’t know 

 

4. Information on Prostate Cancer Screening 
 
In this next section, you will be presented some information on prostate cancer screening 
that will help you complete the questionnaire. 
 
Most prostate cancers end up not being diagnosed, because: 
 

- have a slow progression. 
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- do not cause any symptoms. 
- never progress to a serious health issue. 

 
However, a minority of prostate cancers can:  

- evolve quickly. 
- spread to other organs.  
- cause illness and death. 

 
Currently, the extent to which benefits of prostate cancer screening exceed its risks is 
uncertain. 
 
Benefits of screening 

- early detection of more severe types of prostate cancer before any symptoms 
appear. 

 
Risks of screening 

- once cancer is diagnosed, there is no way to predict how the disease will progress. 
- some types of cancer may be unnecessarily treated, causing side effects. 

 
Therefore, is up to the patient and his physician to decide whether to perform prostate 
cancer screening through the PSA test. 
 
Please consider the image below with the potential risks and benefits of screening for 
prostate cancer. 
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[English version of the infographic adapted from (85)] 
 
Now imagine that you had to decide if you would like to do a prostate cancer screening. 
 
In the next sections you will assess:  
- 4 outcomes of prostate cancer screening.  
- the importance of each outcome in the moment of deciding if you want to do a prostate 

cancer screening. 
 
The outcomes are: 
 
- Finding prostate cancer if I have it. 
- Dying from prostate cancer. 
- Having a prostate biopsy as a result of screening. 
- Becoming impotent or incontinent as a result of an eventual prostate cancer treatment 
 
Please proceed to the first task. 

 
5. Ranking Task 
 
For this ranking task, please look at the 4 outcomes of prostate cancer screening.  
Please rank the outcomes, based on which ones are the most important for you in the 
moment of deciding if you want to do a prostate cancer screening.  
Mark the most important outcome with a ‘1’, the second most important outcome with a 
‘2’ and continue until you mark the least important outcome with a ‘4’. 
 

• Finding prostate cancer if I have it. 
• Dying from prostate cancer.  
• Having a prostate biopsy as a result of screening.  
• Becoming incontinent or impotent as a result of screening.  

 

6. Acceptability assessment of instrument  

Was this task useful and easy to complete? 

Please classify the following statements on a scale from 1 to 7. 

 
This task would help me to clarify whether I would like to participate in prostate cancer 
screening. 
 
Totally Disagree       Totally Agree  
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This task would help me to communicate my preferences for prostate cancer screening to 
my doctor. 
 
Totally Disagree       Totally Agree  
       
 
 
This task is clear and understandable. 
 
This task is easy and understandable. 
 
Totally Disagree       Totally Agree 
 
 
 
 
 
This task is easy to complete. 
 
Totally Disagree       Totally Agree 
 
 
 
 
 
Would you like to leave any comment about the ranking task? (Optional) 
 
_____________________________________________________ 
 
 

7. Rating Task 
 
For this rating task please reflect upon the 4 outcomes of prostate cancer screening 
individually and rate them according to their importance on a scale of 0 to 5, where 0 is 
NOT AT ALL IMPORTANT and 5 is VERY IMPORTANT. You may only check one box per 
question.  
 
       
 

 0 1 2 3 4 5 

Finding prostate cancer if I have it       
Dying from prostate cancer       
Having a prostate biopsy as a result of 
screening 

      

Becoming impotent or incontinent as a 
result of screening 

      

 

Not at All  

Important

 

 

 

 Im

portant 

 

Very 

Important

 

 

 

 Im

portant 
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8. Acceptability assessment of instrument 

Was this task useful and easy to complete? 

Please classify the following statements on a scale from 1 to 7. 

 
This task would help me to clarify whether I would like to participate in prostate cancer 
screening. 
 
 Totally Disagree       Totally Agree 
 
 
 
 
 
This task would help me to communicate my preferences for prostate cancer screening to 
my doctor. 
 
Totally Disagree       Totally Agree 
 
 
This task is clear and understandable. 
 
 
This task is easy and understandable. 
 
Totally Disagree       Totally Agree 
 
 
 
 
 
This task is easy to complete. 
 
Totally Disagree       Totally Agree 
 

 

 
Would you like to leave any comment about the ranking task? (Optional) 
 
_____________________________________________________ 
 

 
9. Point Distribution Task 
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In this point distribution task, you are asked to distribute 40 points by the 4 prostate 
cancer screening outcomes, according to how important each one is to you in the moment 
of deciding if you want to do a prostate cancer screening. 
The choice is yours to split the points up any way you like, but you cannot have more than 
40 points in total. For example, you could give 10 points to each outcome if they are all 
equally important, or you might give 40 points to one outcome. 
 

 Points 

Finding prostate cancer if I have it  

Dying from prostate cancer  

Having a prostate biopsy as a result of screening  

Becoming impotent or incontinent as a result of screening  

TOTAL  

 

10. Acceptability assessment of instrument 

Was this task useful and easy to complete? 

Please classify the following statements on a scale from 1 to 7. 

This task would help me to clarify whether I would like to participate in prostate cancer 
screening. 

 
Totally Disagree       Totally Agree 
        
 
 
 
This task would help me to communicate my preferences for prostate cancer screening to 
my doctor. 

 
Totally Disagree       Totally Agree  
     

 
 

 
This task is easy and understandable. 

 
Totally Disagree       Totally Agree  
      
 
This task is easy to complete. 

 
Totally Disagree       Totally Agree  
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Would you like to leave any comment about the ranking task? (Optional) 
 
_____________________________________________________ 

11. Box to give the respondents an opportunity to leave a comment  

 
 

12. End of Survey 
 
The survey has ended. Thank you for your participation! 
  



Appendix II – Usefulness and Ease of Use Scores Distribution of Rating Task 
 

Construct 

Items N (%) 
  

 

 
Strongly 
Disagree 

Disagree 
Somewhat 
Disagree 

Neither agree 
nor disagree 

Somewhat 
Agree 

Agree Strongly Agree Median 

Perceived 
Usefulness 

This task would help me to 
clarify whether I would like 

to participate in prostate 
cancer screening. 

 5 (4.2) 3 (2.5) 2 (1.7) 17 (14.3) 22 (18.5) 40 (33.6) 30 (25.2) Agree 

This task would help me to 
communicate my 

preferences for prostate 
cancer screening to my 

doctor. 

 5 (4.2) 2 (1.7) 3 (2.0) 12 (8) 27 (22.7) 40 (33.6) 30 (25.2) Agree 

     

Perceived 
Ease of 

Use 

This task is clear and 
understandable 

 2 (1.7) 3 (2.5) 5 (4.2) 13 (10.9) 28 (23.5) 34 (28.6) 34 (22.7) Agree 

This task is easy to complete  2 (1.7) 1 (0.8) 4 (3.4) 16 (13.4) 18 (15.1) 39 (32.8) 39 (32.8) Agree 

Notes: 1 (Strongly Disagree) to 7 (Strongly Agree) 
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Appendix III – Usefulness and Ease of Use Scores Distribution of Ranking Task 
 

Construct 
Items N (%) 

  
 

 
Strongly 
Disagree 

Disagree 
Somewhat 
Disagree 

Neither agree 
nor disagree 

Somewhat 
Agree 

Agree Strongly Agree Median 

Perceived 
Usefulness 

This task would help me to 
clarify whether I would like 

to participate in prostate 
cancer screening. 

 6 (5) 4 (3.4) 3 (2.5) 16 (13.4) 29 (24.4) 36 (30.3) 25 (21) Agree 

This task would help me to 
communicate my 

preferences for prostate 
cancer screening to my 

doctor. 

 6 (5) 1 (0.8) 6 (5) 16 (13.4) 28 (23.5) 37 (31.1) 25 (21) Agree 

     

Perceived 
Ease of 

Use 

This task is clear and 
understandable 

 3 (2) 2 (1.7) 4 (3.4) 17 (14.4) 26 (22) 31 (26.3) 35 (29.7) Agree 

This task is easy to complete  3 (2.5) 2 (1.7) 5 (4.2) 15 (12.7) 26 (22) 33 (28) 34 (28.8) Agree 

Notes: 1 (Strongly Disagree) to 7 (Strongly Agree) 
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Appendix IV – Usefulness and Ease of Use Scores Distribution of Point Distribution Task 
 

Construct 
Items N (%) 

  
 

 
Strongly 
Disagree 

Disagree 
Somewhat 
Disagree 

Neither agree 
nor disagree 

Somewhat 
Agree 

Agree 
Strongly 

Agree 
Median 

Perceived 
Usefulness 

This task would help me to 
clarify whether I would like 

to participate in prostate 
cancer screening. 

 5 (4.2) 4 (3.4) 6 (5) 24 (20.2) 25 (21) 26 (21.8) 29 (24.4) 
Somewhat 

Agree 

This task would help me to 
communicate my 

preferences for prostate 
cancer screening to my 

doctor. 

 5 (4.2) 1 (0.8) 9 (7.6) 16 (13.4) 30 (25.2) 34 (28.6) 24 (20.2) 
Somewhat 

Agree 

     

Perceived 
Ease of 

Use 

This task is clear and 
understandable 

 4 (3.4) 2 (1.7) 14 (11.8) 17 (14.3) 24 (20.2) 27 (22.7) 31 (26.1) 
Somewhat 

Agree 

This task is easy to complete  4 (3.4) 2 (1.7) 10 (8.4) 19 (16) 22 (18.5) 31 (26.1) 31 (26.1) Agree 

Notes: 1 (Strongly Disagree) to 7 (Strongly Agree) 
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