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Abstract 
Introduction 
The P-BAS is a picture based digital tool for identifying and listing the individual priorities, 
needs and goals of acutely hospitalized elderly patients. It is currently expected that the P-
BAS is most valuable when implemented before admission or treatment takes place. The P-
BAS is not a fully validated tool yet and is still in its developing stage. Research is still on going 
and current literature recommends further research on the reliability, responsiveness, and 
validity. This study aims to answer the following research question:  
“What is the test-retest reliability of the digital picture version of the P-BAS as an instrument 
to elucidate the goals, needs and preferences of elderly outpatients with regard to their future 
hospital treatment?” 
Method 
The reliability of the P-BAS was tested in elderly outpatients that were yet to start their 
treatment. The first time the P-BAS was filled in was one day after signing the informed 
consent, the second time was after 5 days. Through Cohen’s kappa the test-retest reliability 
of each item in the questionnaire, for the whole population, was measured. On the sub-items 
an intraclass correlation (ICC) was conducted. An exploratory factor analysis (EFA) was 
conducted in which the Cronbach’s Alpha (CA) was used to assess the internal consistency 
reliability. 
Results 
Item 3, 6, 9, 10 have the highest Kappa-value indicating high agreement. Although item 18 
has the lowest kappa value (0.210), the absolute agreement is high (92.4%). Item 16.3 is the 
only sub-item showing excellent reliability with an ICC-value above 0.9. All other items show 
either good or moderate reliability. Except, sub-items 5.3, 9.2 and 20.3 these have an ICC 
value below 0.5 indicating poor reliability. The EFA has been performed with 5 factors. Two 
out of five factors show an acceptable CA-value above 0.60. 
Discussion  
An explanation to items presenting a low kappa value Is due to the kappa-paradox since the 
overall agreement is (extremely) high. 
In the initial EFA different tests and methods were implemented to generate a clear EFA. 
However, this was not the case. Therefore, a second EFA was performed. 
Since the population was small, it was not possible to perform the analysis per characteristic, 
such as per disease.  
Conclusion 
It can be concluded that the test-retest reliability of the P-BAS, based on the Kappa values 
and the absolute agreement from the items and the ICC values, scores moderate to 
substantial/ good in measuring the goals, needs and preferences of elderly outpatients. 
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1. Introduction 
Multimorbidity and chronic health conditions complicate the decision-making process 
between patients and healthcare professionals [1]. Disease-oriented care (DOC) is mostly 
effective in patients with a single disease and where the preferred outcome is similar amongst 
everyone. With the prevalence of multimorbidity increasing in most patients aged 65 and 
older, the approach in DOC does not fit the needs of these patients adequately anymore [2, 
3]. 
Setting goals/ priorities is especially complex with elderly patients with a chronic condition or 
with multimorbidity. Goals are often multi-layered, implicit and can therefor conflict [1, 4]. 
Goals are an important factor in shared decision making (SDM). However, there is currently 
little or limited focus on the goals that are important to patients SDM. It thereby raises the 
question whether current care, where healthcare professionals suggest treatment options, 
fits the goals, preferences and needs of elderly patients. 
However, where treatment options and clinical priorities can conflict with one another using 
patients’ goals, preferences, and needs can alleviate this problem [5]. 
 Goal-oriented care (GOC) was first introduced by Mold in 1991 and is an alternative for 
disease/ problem-centred care. GOC is more suitable for patients with more complex health 
problems. GOC enhances collaborations in a team to work towards the goal of a patient, 
encourages patients to become active in their health and aware of their health [6, 7].  
Clinicians have criticised the absence of goal setting in older patients with complex health 
conditions. The lack of goalsetting in SDM has been mentioned by an increasing number of 
researchers [4]. Efforts have been made to try to address the problem. Using a goal-oriented 
approach in care with SDM seems to be the approach to move from a disease-oriented to a 
goal-oriented healthcare [3, 5]. With combining GOC and SDM the aim is to decrease the 
burden on patients, increase wellbeing and quality of life in those with complex health care 
problems by following a patient-goal-oriented approach [1]. 
There currently are no clear systematic protocols or coherent descriptions on how to combine 
GOC and SDM. Further development on this topic is needed. However, efforts have been 
made in developing models with the purpose of integrating the concepts of SDM and GOC, so 
that the expectations and needs of both clinicians and elderly patients with multimorbidity 
can be met [5]. 
In the shift from DOC to GOC, to better meet the needs and identify priorities of elderly 
patients with multimorbidity, the Patient Benefit Assessment Scale for Hospitalised Older 
Patients (P-BAS HOP) has been developed. The P-BAS HOP is a picture based digital tool for 
identifying and listing the individual priorities, needs and goals of acutely hospitalized elderly 
patients. It is currently expected that the P-BAS is most valuable when implemented before 
admission or treatment takes place. Goals of patients can then be considered before 
treatment is started, and aid in the process of SDM. Due to better SDM refraining from 
treatment might become an acceptable treatment when implementing a GOC-approach. 
Through a questionnaire the P-BAS identifies goals of patients that can be taken into account 
in, for example, shared decision making. The P-BAS is not a fully validated tool yet and is still 
in its developing stage. Research is still on going and current literature recommends further 
research on the reliability, responsiveness, and validity. To validate and increase reliability of 
the tool a picture version of the P-BAS, was created (P-BAS-P). However, the P-BAS-P also 
urges for further research [8-10]. 
The P-BAS-P is currently being tested in a Dutch Hospital in the Netherlands; ‘Medisch 
Spectrum Twente’ (MST) among elderly outpatients who still must receive care. The reliability 
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of this tool among elderly outpatients is still unknown. Therefore, in this study the focus is on 
the test-retest reliability of the tool. 
This study will aim at answering the following research question:  
“What is the test-retest reliability of the digital picture version of the P-BAS as an instrument 
to elucidate the goals, needs and preferences of elderly outpatients with regard to their future 
hospital treatment?” 
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2. Methods 
Design 
A prospective cohort study was conducted in which the data was collected at two specific 
moments: one day after signing the informed consent and after 5 days. The reliability of the 
P-BAS was measured through a single centre study approach. The P-BAS questionnaire was 
used to measure goals of patients. The focus was on the clinimetric reliability of the P-BAS in 
measuring the goals of participants in an outpatient setting.  
 
Inclusion and exclusion criteria 
The P-BAS in this study has been tested on specific group of elderly outpatients that were yet 
to start their treatment. Inclusion and exclusion were done based on the points stated below. 
Inclusion criteria: 

- Autonomous adults 
- Age 65 and above 
- people with one of following diagnosis: intermittent claudication, lung carcinoma, hip 

and/ or knee arthritis, mammary carcinoma that are about to start their outpatient 
care and have thus not yet received treatment for it. 

- people who can read, speak, and understand the Dutch language 
 
Exclusion criteria: 

- Cognitive limitations 
- Medical Interventions between first and second questionnaire: All patient that 

underwent a medical intervention, that could change their goals regarding their 
treatment. For example: patients that have gotten a new hip or knee.  

- Patients that have already started treatment for one of the above-mentioned 
diseases. 

- People without e-mail 
- People that did not fill out the questionnaires within a timeframe of 3-14 days 

 
Ethics and good practice  
All participants included in this study have read and signed an informed consent, see appendix 
1. Participants were free to end their participation at any moment. Information has been 
coded to protect the privacy of participants. The intervention in this study is a 10–15-minute 
digital questionnaires. Participants fill in the questionnaire two times. The current treatment 
of participants will not be affected by participating in the study. This research is not subjected 
to the Medical Research Involving Human Subject Acts (WMO). The research has been 
approved by the non-WMO committee (K22-01). 
 
Data collection 
156 participants were asked to fill in the questionnaire. The first-time patients received the 
questionnaire was one day after signing the informed consent, the second time was after 5 
days. There is variation between participants in the number of days between the first and 
second questionnaire, due to participants not filling out the questionnaire on the exact day 
that they received it. The data collected from the first and second questionnaire, with a 
timeframe of 3-14 days, was used to measure the test-retest reliability 
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Data analysis 
Descriptive statistics 
From all participants the gender, age, and type of health issue is asked along with the filled in 
questionnaire.  
 
Statistical analysis 
Through Cohen’s kappa the test-retest reliability of each item in the questionnaire, for the 
whole population, is measured based on the two filled in questionnaires.  
 
On the sub-items an intraclass correlation (ICC) was calculated, due to the Likert scale nature 
of the sub-items.  
In the data the six-point Likert scale questions have been transformed into a three-point scale. 
In the new three-point Likert scale options 1 (very bad) and 2(bad) have been grouped as 1 
(bad), 3 (average) and 4 (somewhat good) as 2 (average) and 5 (good) and 6 (excellent) have 
been grouped into 3 (good) before calculating the ICC’s. 
In calculating the ICC, a two-way model with absolute agreement and average (mean) 
between the data from the first and second questionnaire is conducted. 
 
An exploratory factor analysis (EFA) is conducted in which the Cronbach’s Alpha (CA) is used 
to assess the internal consistency reliability, based on this a potential item reduction is 
performed.  
In an EFA values range from -1 to 1, values close to 0 indicate a weak influence of the factor 
on the variable (item). Those close to -1 and 1 indicate a strong influence between a factor 
and a variable. The highest value a variable has obtained in an EFA is to the factor to which a 
variable is grouped into. 
The statistical analysis is performed using R. 
 
 
  



 7 

3. Results 
Participants and descriptive data  
The prevalence of the characteristics for the study sample of the tests can be found in table 
1. 
 
Table 1 Demographic characteristics of the participants 
 
Participants Characteristics for the kappa and intraclass correlation coefficient 
Kappa/ intraclass correlation coefficient N= 79 
Age, Mean (SD)  73.3 (5.6) 
Sex Male 37 (47%) 

Female 42 (53%) 
Disease Breast cancer 7   (9%) 

Knee/ hip osteoarthritis  32 (41%) 
Lung cancer 9   (11%) 
Intermittent claudication 31 (39%) 

 
Participants Characteristics for the Exploratory factor analysis 
Exploratory factor analysis N= 126 
Age, Mean (SD)  74 (5.6) 
Sex Male 59 (47%) 

Female 67 (53%) 
Disease Breast cancer 12 (10%) 

Knee/ hip osteoarthritis  55 (44%) 
Lung cancer  20 (16%) 
Intermittent claudication 39 (31%) 

 
Missing data  
The exploratory factor analysis (EFA) was performed on the first filled in questionnaire. The 
Kappa’s and intraclass correlation coefficient (ICC) are calculated based on the first and 
second questionnaire. The difference in population size between the tests is due to 
participants who were lost to follow-up at the second questionnaire. 
 
Main results  
The P-BAS consists of a total of 21 items (goals), with item 21 being an open question where 
participants can add a goal regarding a personal goal and answer this. Therefore, with the first 
20 items about the goals of the participants the various analyses have been performed. See 
appendix 2 for the P-BAS questionnaire.  
 
Cohen’s kappa 
Based on the data from the first and second questionnaire Cohen’s Kappa has been calculated 
per item, as can be seen in table 2. All items have a P-value smaller than 0.006 
 
Table 2 Cohen’s Kappa per item 
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Items Kappa Absolute agreement (%) 
item1 (Groceries shopping) 0.52 83.5 
item2 (Washing and getting dressed) 0.64 86.1 
item3 (Gardening) 0.81 92.4 
item4 (Exercising) 0.77 88.6 
item5 (Hobbies) 0.53 82.3 
item6 (Driving) 0.82 92.4 
item7 (Going on a trip) 0.59 87.3 
item8 (Receiving visitors) 0.57 82.3 
item9 (Continue to live at home) 0.84 97.5 
item10 (Independence) 082 96.2 
item11 (Energy) 0.69 94.9 
item12 (Pain) 0.48 94.9 
item13 (Excrement) 0.78 91.1 
item14 (Shortness of breath) 0.75 88.6 
item15 (Walking) 0.65 97.5 
item16 (Appetite) 0.64 82.3 
item17 (Clarity in what is wrong with me) 0.51 86.1 
item18 (cure/ slow down disease) 0.21 92.4 
item19 (Staying alive) 0.48 87.3 
item20 (Enjoying live) 0.48 94.9 

 
The Kappa value is a measure of agreement which takes into account the possibility of 
agreement due to chance. In table 3 the interpretation of Cohen’s Kappa is provided. 
As seen in table 2 items 3, 6, 9 and 10 have the highest Kappa-value indicating high 
agreement. Although item 18 has the lowest kappa value (0.210), and thus would indicate a 
low agreement, the absolute agreement is extremely high (92.4%).  
 
Table 3 Interpretation of Cohen’s Kappa 
 
Interpretation Cohen’s Kappa 
No agreement 0 
slight agreement 0.10 - 0.20 
fair agreement 0.21 - 0.40 
moderate agreement 0.41 - 0.60 
substantial agreement 0.61 – 0.80 
near perfect agreement 0.81 – 0.99 
perfect agreement 1 

 
Intra class correlation coefficient 
All 20 primary items have corresponding sub-questions. When a primary item is answered 
with ‘No’ the corresponding sub-item will not be filled in, therefore there is a difference in 
the number of subjects for each sub-item, as can be seen in table 4 
 
Table 4 Intraclass correlation coefficient per sub-item 
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Sub-
items 

subjects ICC P-value Lower-
bound 

Upper-
bound 

sub1.2 55 0.68 <0.001 0.45 0.81 
sub1.3 55 0.78 <0.001 0.62 0.87 
sub1.4 55 0.77 <0.001 0.60 0.86 
sub2.2 53 0.63 <0.001 0.37 0.79 
sub2.3 53 0.70 <0.001 0.47 0.83 
sub2.4 55 0.77 <0.001 0.60 0.86 
sub3.2 46 0.83 <0.001 0.70 0.91 
sub3.3 46 0.65 <0.001 0.38 0.81 
sub3.4 55 0.77 <0.001 0.60 0.86 
sub4.2 41 0.84 <0.001 0.70 0.92 
sub4.3 41 0.82 <0.001 0.66 0.90 
sub4.4 55 0.77 <0.001 0.60 0.86 
sub5.2 52 0.55 0.003 0.21 0.74 
sub5.3 52 0.49 0.007 0.13 0.71 
sub5.4 55 0.77 <0.001 0.60 0.86 
sub6.2 53 0.69 <0.001 0.45 0.82 
sub6.3 53 0.53 0.003 0.19 0.73 
sub6.4 55 0.77 <0.001 0.60 0.86 
sub7.2 59 0.52 0.003 0.20 0.72 
sub7.3 59 0.74 <0.001 0.56 0.85 
sub7.4 55 0.77 <0.001 0.60 0.86 
sub8.2 41 0.55 0.007 0.15 0.76 
sub8.3 41 0.66 <0.001 0.36 0.82 
sub8.4 55 0.77 <0.001 0.60 0.86 
sub9.2 71 0.40 0.020 0.03 0.63 
sub9.3 55 0.77 <0.001 0.60 0.86 

sub10.2 68 0.51 0.002 0.20 0.70 
sub10.3 68 0.46 0.005 0.14 0.67 
sub10.4 55 0.77 <0.001 0.60 0.86 
sub11.2 70 0.58 <0.001 0.32 0.74 
sub11.3 70 0.72 <0.001 0.56 0.83 
sub11.4 55 0.77 <0.001 0.60 0.86 
sub12.2 73 0.74 <0.001 0.57 0.84 
sub12.3 73 0.54 <0.001 0.26 0.71 
sub12.4 55 0.77 <0.001 0.60 0.86 
sub13.2 53 0.54 0.003 0.20 0.73 
sub13.3 53 086 <0.001 0.76 0.92 
sub13.4 55 0.77 <0.001 0.60 0.86 
sub14.2 48 0.77 <0.001 0.59 0.87 
sub14.3 48 0.80 <0.001 0.64 0.89 
sub14.4 55 0.77 <0.001 0.60 0.86 
sub15.2 75 0.61 <0.001 0.39 0.75 
sub15.3 75 0.70 <0.001 0.52 0.81 
sub15.4 55 0.77 <0.001 0.60 0.86 
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sub16.2 37 0.69 <0.001 0.40 0.84 
sub16.3 37 0.91 <0.001 0.82 0.95 
sub16.4 55 0.77 <0.001 0.60 0.86 
sub17.2 60 0.79 <0.001 0.66 0.88 
sub17.3 55 0.77 <0.001 0.60 0.86 
sub18.2 72 0.70 <0.001 0.52 0.81 
sub18.3 72 0.75 <0.001 0.60 0.84 
sub18.4 55 0.77 <0.001 0.60 0.86 
sub19.2 63 0.72 <0.001 0.53 0.83 
sub20.2 73 0.65 <0.001 0.45 0.78 
sub20.3 73 0.44 0.008 0.10 0.65 
sub20.4 55 0.77 <0.001 0.60 0.86 

 
As seen in table 5 sub-item 16.3 is the only sub-item showing excellent reliability with an ICC-
value above 0.9. All other items show either good or moderate reliability, except sub-items 
5.3, 9.2 and 20.3 that have an ICC value below 0.5, indicating poor reliability. 
 
Table 5 Interpretation of ICC based on ICC-values 
 
Interpretation ICC Value 
Poor reliability Below 0.50 
Moderate reliability  0.50 - 0.75 
Good reliability 0.75 - 0.90 
Excellent reliability 0.90 - 1 

 
Exploratory factor analysis 
Based on the data from the first questionnaire an Exploratory factor analysis (EFA) and 
Cronbach’s Alpha (CA) is conducted 
The EFA is performed to identify the structure and underlying relationship between the items. 
Prior to conducting the EFA Bartlett’s test and Kaiser-Meyer-Olkin (KMO) test have been 
conducted. The Bartlett’s test shows a P value <0.001, meaning there is a substantial 
correlation in the data. The overall KMO is 0.72 and per item is above 0.5 in all items except 
for item 4 (0.46), indicating that, expect item 4, all items are suitable to perform a factor 
analysis on. 
 
In performing the EFA initially kaiser’s rule, to drop all factors with an eigenvalue under 1, was 
followed. Based on Kaiser’s rule 7 factors were retained. See table 6 for the output from the 
EFA.  
 
Table 6 initial exploratory factor analysis. Bold numbers Indicate to which factor an item is assigned. 
 
Item Factor 

1 
Factor 
6 

Factor 
2 

Factor 
5 

Factor 
3 

Factor 
7 

Factor 
4 

10 0.75       
8 0.68       
9 0.68       



 11 

2 0.63       
1 0.52  0.31    -0.38 

11  0.81      
17  0.81      
5  0.61      
7   0.86     

20 -0.32  0.62     
13    0.64    
4   0.33 -0.53    

16   0.33 0.51    
14  0.48  0.49    
12     0.85   
15     0.70   
19     -0.39  -0.32 
18      0.83  
6 0.40     0.54  
3       0.77 

 
There is a negative correlation with item 4 and item 19, meaning that these items are 
negatively related for the factor and the item measures the opposite of what is intended.  
Factor 4 only contains one item; item 3, and factors 2 and 7 each contain 2 items.  
Subsequently, the EFA was performed with 5 factors, see table 7, resulting in no negative 
correlations in the factors and at least 2 items per factor. 
 
Table 7 second exploratory factor analysis 
 

Item Factor 
1 

Factor 
2 

Factor 
3 

Factor 
4 

Factor 
5 

14 0.78     
13 0.72     
16 0.61     
17 0.60     
20 0.49 -0.47 0.46   
19 0.45  0.35 -0.34  
11 0.44 0.43    
9  0.81    

10  0.79    
2 0.30 0.52    
8  0.48    
7   0.73   
1  0.37 0.57   

15    0.80  
12    0.79  
3     0.73 
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4   0.45  0.53 
5     0.47 

18 0.36 -0.30  0.31 0.36 
6 0.32    0.36 

 
As can be seen in table 7, the differences between the factors into which an item is divided 
are not always large. Item 18 scores 0.36 on factors 1 and 5 but has been classified (by R) 
into factor 5, and the difference between factors 1 and 2 in item 11 is 0.01. 
 
Cronbach’s Alpha 
Based on the factors from the second EFA, with 5 factors, Cronbach’s alpha was calculated 
for each factor to measure the internal consistency of the factors, see table 8. Only factors 1 
and 2 demonstrate an acceptable CA above 0.60, which is considered an acceptable internal 
consistency.  
 
Table 8 Cronbach’s Alpha of the factors 
 
Factor Alpha 
1 0.76 
2 0.75 
3 0.25 
4 0.49 
5 0.39 
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4. Discussion 
The P-BAS questionnaire shows adequate agreement for the items according to the Kappa 
values. An explanation for item 18 presenting a low kappa value is due to the kappa-paradox 
since the overall agreement is high [11]. The ICC values for the sub-items show moderately to 
good reliability for most of the sub-items, with the exceptions of sub-items 5.3 (maintaining 
hobbies), 9.2 (the importance of continuing to live at home) and 20.3 (current ability to enjoy 
life). The EFA with 5 factors demonstrate two factors that contain a value above 0.6, indicating 
an acceptable reliable internal consistency. All other factors indicate a low reliable internal 
consistency.  
There are two clearly distinguishable domains, factor 1 and factor 2, as seen in table 10. The 
remaining items are separate goals that cannot be grouped into a factor, hence the low CA 
values. Each item in the questionnaire is a goal in itself, therefor it is not a limitation that an 
item is not grouped into a factor. 
 
Table 10 Categorical interpretation of second EFA factors  
 
Factor  Category Goals 
1 Quality of life Shortness of breath, Excrement, Appetite, Clarity in what is 

wrong with me, Enjoying live, staying alive, Energy 
2 Autonomy Continue to live at home, Independence, Washing and getting 

dressed, Receiving visitors 
 
Limitations of the study are that due to patients being lost to follow-up the sample size for 
the ICC and Kappa are smaller than expected.  
 
The ICC values were calculated on all sub-items and the 6 level Likert-scale sub-items were 
reformatted to 3 levels in the analyses. Even though a Kappa value could have been calculated 
for the sub-items in this case, the ICC was chosen due to the possible occurrence of the first 
Kappa paradox in the ICC. Since there are fewer subjects for the sub-questions there is less 
variance, which increases the probability of the occurrence of the first Kappa paradox [12]. 
 
The population is smaller than initially set and needed. The sample size had been set at 200, 
However a total of 156 participants were included by the end of the study. Due to low 
response on the request to participate only 126 participants remained for the EFA. Data from 
participants who did not fill out the second questionnaire, and only the first, was also 
considered lost to follow- up, leaving data from 79 participants for the Kappa/ICC. 
Reasons for participants being lost to follow-up is them being more technologically illiterate 
than expected, thus not knowing how to fill in the online questionnaire. A different common 
reason mentioned by breast and lung cancer patients for not wanting to participate is that 
the burden of the disease is (mentally) too burdensome on them. 
 
Since the population was small, it was not possible to perform the analyses per disease. In the 
population there is an overrepresentation of the vascular and orthopaedic patients compared 
to those from the lung and breast cancer. Further research with a larger population is needed 
to be able to look at the goals per disease. 
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As mentioned, the low kappa-values in certain items is due to the first Kappa-paradox. Even 
though the Kappa-paradox is not seen as a limitation, but rather a logical consequence, it is 
something that should be considered since it can lead to a misrepresentation of the test-
retest reliability [11, 13, 14].  
 
The presence of comorbidity has been mentioned by patients as a reason to why they find it 
difficult to answer some questions. For example, one of the orthopaedic participants stated 
that they suffer from and are limited due to shortness of breath, but that is not because of 
their knee osteoarthritis but due to their COPD. 
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5. Conclusion 
This research aimed to answer the following question: 
“What is the test-retest reliability of the digital picture version of the P-BAS as an instrument 
to elucidate the goals, needs and preferences of elderly outpatients with regard to their future 
hospital treatment?”  
It can be concluded that the test-retest reliability of the P-BAS, based on the Kappa values 
and the absolute agreement from the items and the ICC values, scores moderate to 
substantial/ good in measuring the goals, needs and preferences of elderly outpatients  
 
The items and sub-items scores indicate adequate reliability and correlation. However, the 
internal consistency (measured with CA) of the factors based on the EFA lacks in reliability. 
Indicating that there are only 2 reliable factors and that the remaining items are self-
contained goals.  
An increase in population can change the factors from the EFA which might result in better 
internal consistency. Which could alter the classification of the goals which are not grouped 
in a factor due to their low reliability, as seen in the discussion, resulting in possibly more 
reliable factors or a change in the consistency two current factors. 
 
Based on these conclusions the P-BAS shows positive possibilities in measuring goals, needs 
and preferences. However, further research with a larger population is needed to be sure 
that the P-BAS is applicable to all elderly outpatients. 
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Appendix 1 – Informed consent  
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Appendix 2 – P-BAS Questionnaire  
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