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Purpose: Greater knowledge of individuals’ needs and preferences can enhance shared decision-making, which is associated with 
improved quality of decisions and increased satisfaction. This study aimed to identify and prioritize the attributes (ie conversation 
topics) that individuals with type 2 diabetes find it most important to discuss with their healthcare provider regarding treatment 
decisions.
Patients and Methods: First, small group interviews were organized with adults with type 2 diabetes (N=8) treated in primary care 
to identify the attributes that they find important to discuss regarding treatment decisions. A five-step nominal group technique was 
applied during the interviews. An object best-worst scaling (BWS) survey was subsequently distributed to individuals with self- 
reported diabetes participating in the Dutch Health Care Consumer Panel of the Netherlands Institute for Health Services Research 
(N=600) to determine the relative importance score (RIS) of the identified attributes. A higher RIS indicates a higher level of perceived 
importance. Subgroup and latent class analyses were performed to explore whether individuals’ demographic and disease character-
istics influenced their attribute preferences.
Results: A total of 21 attributes were identified during three small group interviews with individuals with type 2 diabetes. 
Respondents in the BWS survey (N=285) viewed “quality of life” (RIS=11.97), “clinical outcomes” (RIS=10.40), “long-term diabetes 
complications” (RIS=9.83) and “short-term adverse medication” (RIS=7.72) as the most important in the decision-making process for 
the treatment of type 2 diabetes. Some differences in attribute preferences were identified according to demographic and disease 
characteristics.
Conclusion: In general, individuals with type 2 diabetes not only want to discuss the biological effects of treatments, but also the 
impact of treatment on their quality of life. Healthcare providers should be aware that attributes are viewed differently by different 
individuals. This emphasizes the need for tailor-made healthcare decisions, which means eliciting and responding to individual 
preferences in the decision-making process.
Keywords: shared decision-making, person-centered care, patient preferences, diabetes type 2

Introduction
The European Association for the Study of Diabetes (EASD) and the American Diabetes Association (ADA) both 
recommend a person-centered approach for treatment decisions relating to glucose-lowering drugs.1 A person-centered 
approach highlights the importance of careful consideration of an individual’s values, needs, and preferences when it 
comes to treatment decisions.2 This requires a collaborative relationship between the patient and healthcare provider.3 

Shared decision-making (SDM) is the hallmark of person-centered care.4 SDM is an approach whereby “clinicians and 
patients share the best available evidence” to reach a consensus on a treatment course, informed by a careful 

Patient Preference and Adherence 2023:17 719–729                                                         719
© 2023 Tichler et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Patient Preference and Adherence                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 21 November 2022
Accepted: 14 January 2023
Published: 17 March 2023

P
at

ie
nt

 P
re

fe
re

nc
e 

an
d 

A
dh

er
en

ce
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0002-7747-0946
http://orcid.org/0000-0001-9904-7252
http://orcid.org/0000-0003-4887-8413
http://orcid.org/0000-0002-8229-3331
http://orcid.org/0000-0003-4274-9258
http://orcid.org/0000-0002-9549-9005
http://orcid.org/0000-0001-9795-8095
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


consideration of individuals’ needs and preferences.5 SDM can result in increased satisfaction and improved treatment 
adherence.6 The use of SDM in treatment decisions for individuals with type 2 diabetes is also associated with higher 
quality decision-making, ie confidence regarding the decision-making process.7

Although there is good evidence to support the effectiveness of SDM, its application to support person-centered care 
in general practice remains limited.8 Healthcare providers are not always able to apply SDM successfully due to a lack of 
time, tools or training.9 Despite the recommendations of the EASD and ADA for a person-centered approach, healthcare 
providers tend to adhere strictly to the national guidelines when it comes to prescribing the available treatment options. 
This leaves limited scope for patients with diabetes to incorporate their personal circumstances, social context and 
preferences into the decision-making process.10 In addition, successfully applying SDM has proven difficult from the 
perspective of patients with diabetes. They do not always understand the information they are given by their healthcare 
provider, or are not used to making decisions about their own treatment.11 Moreover, people sometimes do not recognize 
the importance of their own preferences and often feel insecure about using medical information to participate in 
decision-making.12

Several studies in different countries have been performed to determine individuals’ preferences regarding glucose- 
lowering medication for type 2 diabetes.13,14 However, to our knowledge, no studies have focused on individuals’ 
preferences regarding discussion topics with respect to treatment decisions for type 2 diabetes. This study, therefore, aims 
to identify and rank the attributes (ie, conversation topics) that individuals with type 2 diabetes find it most important to 
discuss with their healthcare provider with respect to treatment decisions. Better knowledge of individuals’ preferences 
when it comes to these can support SDM and guide person-centered care. This research is part of a larger study, which 
aims to develop a patient decision aid (PDA) to enhance SDM and support a person-centered approach in the treatment of 
type 2 diabetes (September 2020, “Development and usability testing of a patient decision aid to enhance shared 
decision-making regarding treatment decision in type 2 diabetes”, Netherlands Trial Register ID: NL8948).

Materials and Methods
An exploratory sequential design that combined small group interviews with a best-worst scaling survey was used to 
identify and rank the attributes that are viewed as important with respect to treatment decisions for type 2 diabetes. The 
study was approved by the Dutch Clinical Research Foundation (NWMO20.03.015) and by the Medical Ethics Review 
Committee of the academic hospital of Maastricht (azM) and Maastricht University (020-2176). The study was 
conducted in agreement with the ethical standards described in the Declaration of Helsinki. Informed consent was 
obtained from all participants.

Setting
The study was conducted in the Netherlands, where most individuals with type 2 diabetes are treated in primary care.15 

A general practitioner and practice/diabetes nurse provide treatment following the national guidelines for type 2 diabetes 
published by the Dutch College of General Practitioners (NHG).16 The guideline used to describe a treatment algorithm 
of first metformin followed by the sequential addition of sulfonylurea and insulin. In 2018 and 2021, the guidelines were 
updated significantly to allow new glucose-lowering drugs (eg, sodium-glucose co-transporter 2 inhibitors and glucagon- 
like peptide-1 receptor agonists) to be used to treat high-risk individuals. Individuals are considered high risk if they have 
previously suffered from cardiovascular diseases or heart failure, for example.16 The NHG guidelines make no 
recommendations regarding SDM or person-centered care.

Small Group Interviews
Participants
Small group interviews were held with individuals with type 2 diabetes in order to identify the attributes that they find it 
important to discuss with their healthcare provider with respect to treatment decisions. A convenience sampling method 
was used to recruit individuals for the small group interviews. These individuals were recruited through advertisements in 
local newspapers and by general practitioners who are part of the professional network of the research group. Individuals 
were eligible to participate in the small group interviews if they: 1) had been diagnosed with type 2 diabetes more than 
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one year ago; 2) were being treated in primary care; 3) were 18 years or older; and 4) were not prescribed medication or 
being treated with metformin with or without sulfonylurea.

Design
Due to the restrictions associated with the COVID-19 pandemic, the small group interviews were held online (between 
October 2020 and January 2021) using Microsoft Teams and lasted approximately two hours. Two researchers from 
Maastricht University took turns to facilitate the discussion and take notes during the small group interviews. Each 
participant completed a questionnaire on demographic and background characteristics (eg, age, sex, education) and their 
current state of health (eg, duration of their diabetes, glucose-lowering treatment, most recent HbA1c level) at the start of 
the small group interview. A five-step nominal group technique (NGT) was applied during the small group interviews to 
ensure that each participant’s perspective was included.17 An overview of the five-step NGT can be found in 
Supplementary Figure S1. First, participants were asked to answer the following question individually: “Which topics 
do you feel are important to discuss with your healthcare provider when you need to make decisions about treatment 
options?” In the second step, each participant had the opportunity to share the topics they came up with. Subsequently, in 
the third step, researchers suggested topics that had not previously been mentioned. These were derived from: 1) the 
International Consortium for Health Outcomes Measurement (ICHOM) Standard Set of Outcomes for individuals with 
type 2 diabetes;18 2) a systematic literature review of the preferences of individuals with type 2 diabetes for pharma-
ceutical and non-pharmaceutical treatment attributes (Rehbock C, 2016); and 3) where applicable, previous small group 
interviews. In the fourth step, a group discussion was held about the significance of each attribute identified. The 
participants had often provided an initial description of the attribute when they shared their attributes in the first step. 
Other participants had the opportunity to respond to that description or add to it. A final description of the attributes was 
formulated by the researchers using the input from the participants and the literature. In the final step of the NGT, the 
participants were asked to rank the ten most important attributes individually. Saturation was reached when no new 
attributes were identified in a subsequent small group interview.

Analysis
Descriptive statistics were reported to present the characteristics of individuals with type 2 diabetes who participated in 
the small group interviews. Descriptive statistics were performed in RStudio version 1.4.1106.19 A list of attributes with 
their description was created. The top ten attributes ranked by each participant of the small group interviews were 
analyzed by awarding points (ie from ten points to the most important attribute to one point to the least important 
attribute). For each attribute, the mean importance score (MIS) was calculated by dividing the total number of points 
awarded per attribute by the total number of participants in all the small-group interviews. The attributes were ranked 
provisionally based on the MIS for each attribute.

Best-Worst Scaling Survey
Participants
The BWS survey was distributed among a large group of individuals with self-reported diabetes, in collaboration with the 
Netherlands Institute for Health Services Research (NIVEL). NIVEL distributed the survey by email to individuals with 
self-reported diabetes participating in the Dutch Health Care Consumer Panel (N=600).20 Members of the Dutch Health 
Care Consumer Panel are sampled at random to ensure a representative sample of the Dutch population. Two reminders 
were sent. The questionnaires were completed between 30 March 2021 and 21 April 2021.

Design
The survey consisted of a description of the attributes (as derived from the small group interviews) and sixteen choice 
tasks. Each choice task consisted of a different subset of four attributes. For each choice task, participants in the Dutch 
Health Care Consumer Panel were asked to identify the attribute that they found most important and least important with 
respect to treatment decisions. An example of a choice task is shown in Table 1. The participants were only able to 
choose the attribute that they found the most important and the attribute they found the least important. The choice tasks 
were generated using Sawtooth Software Web version 8.2.0.21 which creates a fractional and efficient design for the 
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BWS object case using a programming-based algorithm.22 In addition to the choice tasks, respondents had the 
opportunity to add attributes that were not included in the survey. The user-friendliness and comprehensibility of the 
BWS survey were pilot-tested with three individuals with type 2 diabetes and four researchers, whose feedback resulted 
in minor textual revisions.

The respondents were also sent questions concerning their diabetes (eg, duration, glucose-lowering treatments, most 
recent HbA1c level) and the Dutch version of the Set of Brief Screening Questions (SBSQ-D). The SBSQ-D was included 
in the survey to measure functional health literacy.23 The SBSQ-D questions can be found in Supporting Information 
Doc. S1.

Data Analysis
Only the BWS surveys completed by individuals with self-reported type 2 diabetes were included when analyzing the 
data. Descriptive statistics were reported to present demographic and background characteristics of individuals with type 
2 diabetes who completed the BWS survey. Hierarchical Bayes analyses were performed to determine the mean relative 
importance scores (RIS) for each attribute. Hierarchical Bayes analysis estimates the individual utility scores based on 
the mean for the population in an iterative process.24 These analyses were performed with Sawtooth SSI Web version 
8.2.0.21 The mean overall RIS was calculated for each attribute with its 95% confidence interval. A higher RIS indicates 
that the attribute has a higher level of perceived importance. The sum of the RIS of all attributes is 100. Attributes were 
ranked from most to least important based on their mean RIS.

Subgroup analyses were performed to explore whether individuals’ demographic and disease characteristics influence 
their attribute preferences. The analyses were based on sex, age, body mass index (BMI), education, medication, duration 
of diabetes and HbA1c value. The RIS for each subgroup was calculated for each attribute with its 95% confidence 
interval. No overlap in the 95% CI indicates a difference in attribute preferences between the groups.25 Subgroup 
analyses were performed in RStudio version 1.4.1106.19

To identify hidden heterogeneity between participants, a latent class analysis was conducted using the survey data.26 

We ran different models using all the attributes identified, starting with a one-class model and increasing the number of 
classes stepwise. The number of classes was determined by comparing various model fit and diagnostic indicators for 
each model. The RIS for each class was calculated for each attribute with its 95% confidence interval. Latent class 
analysis was performed in Mplus software (version 8.6).27 For further details of the conducted analysis, please see 
Supporting Information Doc. S2.

Results
Small Group Interviews
Table 2 shows the characteristics of the participants in the small-group interviews. We conducted three small group 
interviews and one in-depth interview (hereinafter referred to as the small group interviews) with a total of eight 
individuals with type 2 diabetes. Most of the participants were men (62.5%), and the participant’s mean age was 65 (±5) 
years. Saturation was reached after three small group interviews, ie no new attributes were identified. The participants 

Table 1 Example of a Best-Worst Scaling Choice Task

Choose the most And Least Important Attributes to Discuss with Your Healthcare Provider When 
You are Deciding on a New or Additional Glucose-Lowering Treatment Option.

Most Important (Choose One) Least Important (Choose One)

Quality of life M M

Home situation M M

Out-of-pocket costs M M

Long-term diabetes complications M M
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identified a list of 21 attributes, which they found to be important to discuss with respect to treatment decisions. “Quality 
of life” received the highest mean importance score (MIS=5.75), followed by “long-term diabetes complications” 
(MIS=5.50), “short-term adverse medication events” (MIS=5.25), “clinical outcomes” (MIS=4.38), “lifestyle” 

Table 2 Characteristics of the Individuals with Type 2 Diabetes Who Participated in the Small Group Interviews (N=8) and 
Who Completed the Object Case Best-Worst Scaling Survey (N=285)

Characteristic Small Group Interviews 
(N=8)

Best-Worst Scaling Survey 
(N=285)

Sex, N (%) Men 5 (62) 181 (64)

Women 3 (38) 104 (36)
Age, mean ± SD (years) 65 (±5) 72 (±8)

BMI (kg/m2), N (%)a Underweight 2 (25) 4 (1)

Healthy weight 2 (25) 100 (35)
Overweight 2 (25) 74 (26)

Obese 2 (25) 99 (35)
Educational level, N (%)b Low 2 (25) 40 (14)

Middle 2 (25) 145 (51)

High 4 (50) 93 (33)
Occupation, N (%) Paid job 0 (0) 58 (20)

Unemployed/looking 

for a job

0 (0) 10 (4)

Incapacitated 1 (13) 23 (8)

Homemaker 0 (0) 17 (6)

Retired 6 (75) 186 (65)
Other 1 (13) 11 (4)

Duration of diabetes, median (IQR)(years) 12 (9–15) 13 (9–20)

Medication, N (%) No medication 2 (25) 22 (8)
Metformin 6 (75) 129 (45)

Metformin + SU 0 (0) 43 (15)

Insulin 0 (0) 81 (28)
Other 0 (0) 10 (4)

HbA1c value, N (%)c <53 mmol/mol (<7.0%) 6 (75) 54 (19)

53–64 mmol/mol (7.0– 
8.0%)

1 (13) 95 (33)

>64 mmol/mol (>8.0%) 0 (0) 26 (9)

Do not know 1 (13) 106 (37)
Functional health literacy; SBSQ-D 

questions* 

Help with reading, N (%)d

Never - 214 (75)

Occasionally - 26 (9)

Sometimes - 15 (5)
Often - 8 (3)

Always - 3 (1)

Confident filling out medical forms, 
N (%)e

Extremely - 146 (51)
Quite a bit - 116 (41)

Somewhat - 6 (2)

A little bit - 0 (0)
Not at all - 0 (0)

Problems learning about medical 

condition, N (%)f
Never - 155 (54)

Occasionally - 84 (29)
Sometimes - 26 (9)

Often - 5 (2)

Always - 0 (0)

Notes: a8 missing; b7 missing; c4 missing; d19 missing; e17 missing; f15 missing. *Functional health literacy was calculated for the survey participants. Cronbach’s alpha was 
found to be 0.381 which indicates unacceptable internal consistency for the SBSQ-D. The three questions of the SBSQ-D were therefore analyzed individually. 
Abbreviations: SD, standard deviation; BMI, body mass index; IQR, interquartile range; SU, sulfonylurea.
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(MIS=3.88) and “method of administration of medication” (eg oral, injection or insulin pump) (MIS=3.75). The attributes 
of “social support”, “out-of-pocket costs” and “manufacturer of the medication” were seen as not important (MIS=0.00). 
Supplementary Tables S1 and S2 provide an overview of the identified attributes with their descriptions and mean 
importance scores.

Best-Worst Scaling Survey
Table 2 shows the characteristics of the participants in the BWS survey. The survey was returned by 350 individuals 
(response rate = 58%) of which 285 surveys were included in the analysis. A total of 65 surveys were excluded because 
54 respondents did not have diabetes or had diabetes type 1. Eleven respondents did not complete the survey. The 
majority of survey respondents who completed the survey were men (N=285; 64%), and the mean age of the respondents 
was 72 (±8) years. With regard to functional health literacy, the majority of the respondents indicated they never have 
help when reading material provided by their general practitioner (75%) and never had problems learning about their 
medical condition (54%).

The BWS survey included all the attributes identified in the small group interviews, along with their 
description. The mean relative importance score (RIS) for each attribute was determined using Hierarchical 
Bayes analyses. Table 3 shows the overall mean RIS for each attribute with its 95% confidence intervals. 
Attributes are ranked from most to least important with respect to treatment decisions for type 2 diabetes. 
“Quality of life” is ranked as the most important attribute. “Clinical outcomes” (eg changes in HbA1c value) is 
ranked second, followed by “long-term diabetes complications”, “short-term adverse medication events” and 
“lifestyle”. The attributes “manufacturer of medication” and “experiences of other individuals” were ranked as 
the least important. Four respondents identified “monitoring frequency” (ie of the fundus and feet) as an 
additional relevant attribute.

Table 3 Relative Importance Score (RIS) for Attributes with Respect to Treatment 
Decisions in Type 2 Diabetes, Derived from the Object Case Best-Worst Scaling 
Survey (N=285)

Ranking Attribute RIS (95% CI)

1 Quality of life 11.97 (11.77, 12.16)

2 Clinical outcomes 10.40 (10.16, 10.64)
3 Long-term diabetes complications 9.83 (9.50, 10.16)

4 Short-term adverse medication events 7.72 (7.38, 8.07)

5 Lifestyle 7.13 (6.73, 7.53)
6 Interaction with other medication 6.66 (6.25, 7.08)

7 Personal treatment control 6.60 (6.23, 6.96)

8 Medication withdrawal 6.15 (5.70, 6.59)
9 Mental health 5.01 (4.60, 5.43)

10 Perseverance 4.26 (4.08, 4.44)

11 Need for new medication 3.85 (3.57, 4.14)
12 Physcial habituation to medication 3.80 (3.56, 4.03)

13 Alternatives to medication 3.75 (3.40, 4.09)

14 Home situation 3.73 (3.33, 4.14)
15 Method of administering medication 2.58 (2.34, 2.82)

16 Frequency of medication intake 2.57 (2.33, 2.82)

17 Social environment 1.11 (0.94, 1.28)
18 Out-of-pocket costs 0.93 (0.76, 1.10)

19 Social support 0.84 (0.71, 0.97)

20 Manufacturer of medication 0.70 (0.51, 0.90)
21 Experiences of other individuals 0.40 (0.34, 0.46)

Abbreviations: RIS, relative importance score; CI, confidence interval.
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Subgroup Analysis
Subgroup analyses revealed some heterogeneity between the attribute preferences of individuals with different 
demographic and disease characteristics (Tables S3–S9). For example, “medication withdrawal” was viewed as less 
important in the decision-making process by individuals aged over 75 years (RIS 5.16; 95% CI 4.48–5.85) compared 
to those aged 60–75 years (RIS 6.47; 95% CI 5.88–7.06) and those aged under 60 years (RIS 8.39; 95% CI 6.58– 
10.20). “Frequency of medication intake” was viewed as more important by individuals with a lower education (RIS 
3.29; 95% CI 2.70–3.88) compared to those with a higher level of education (RIS 1.86; 95% CI 1.49–2.22). 
Individuals with HbA1c values under 53 mmol/mol (<7.0%) view “alternatives to medication” as more important 
(RIS 5.03; 95% CI 4.09–5.97) than individuals with HbA1c values over 64 mmol/mol (>8.0%) (RIS 3.08; 95% CI 
2.14–4.01).

Latent Class Analysis
A two-class model was chosen based on model fit and diagnostic indicators (Table S10). The ranking of attributes 
for each class revealed preference differences, indicating heterogeneity within the survey data (Table 4). For 
example, “lifestyle” was ranked second in class 1 but eighth in class 2. “Short-term adverse medication events” 
was ranked ninth in class 1 but fourth in class 2. Table S11 shows the demographic and background differences 
between the two classes. Overall, class 1 consists of individuals who are slightly older on average and have 
a lower level of education. Class 1 also includes a higher percentage of individuals who do not use medication 
and a lower percentage of individuals with HbA1c values under 53 mmol/mol (<7.0%).

Discussion
The aim of this study has been to improve our understanding of which attributes individuals with type 2 diabetes view as 
the most important to discuss with their healthcare provider with respect to treatment decisions. During the small-group 
interviews, a total of 21 attributes were identified and subsequently ranked in a best-worst scaling survey. As a group, 

Table 4 Latent Class Analysis: Attribute Ranking for the Two Identified Classes

Attributes Class 1 (N=65) Class 2 (N=220)

Ranking RIS (95% CI) Ranking RIS (95% CI)

Quality of life 1 12.07 (11.57, 12.57) 1 11.94 (11.73, 12.14)

Clinical outcomes 4 7.99 (7.42, 8.55) 2 11.11 (10.94, 11.28)
Long-term diabetes complications 3 8.68 (7.81, 9.56) 3 10.17 (9.83, 1.50)

Short-term adverse medication events 9 4.64 (4.04, 5.24) 4 8.64 (8.31, 8.96)

Lifestyle 2 9.26 (8.47, 10.05) 8 6.50 (6.06, 6.94)
Interaction with other medication 11 4.07 (3.37, 4.78) 5 7.43 (6.98, 7.88)

Personal treatment control 6 6.60 (5.77, 7.43) 7 6.60 (6.19, 7.00)

Medication withdrawal 10 4.57 (3.67, 5.48) 6 6.61 (6.12, 7.11)
Mental health 8 5.84 (4.86, 6.82) 9 4.77 (4.31, 5.23)

Perseverance 7 6.07 (5.77, 6.38) 13 3.73 (3.57, 3.88)

Need for new medication 16 2.41 (1.91, 2.91) 10 4.28 (3.95, 4.60)
Physical habituation to medication 14 2.96 (2.57, 3.36) 11 4.04 (3.77, 4.31)

Alternatives to medication 13 2.99 (2.36, 3.63) 12 3.97 (3.56, 4.38)

Home situation 5 7.89 (7.02, 8.75) 15 2.51 (2.20, 2.82)
Method of administering medication 17 2.16 (1.71, 2.61) 14 2.70 (2.42, 2.99)

Frequency of medication intake 12 3.06 (2.57, 3.56) 16 2.43 (2.15, 2.71)

Social environment 15 2.91 (2.41, 3.41) 18 0.58 (0.51, 0.66)
Out-of-pocket costs 19 1.66 (1.09, 2.22) 17 0.72 (0.58, 0.85)

Social support 18 2.05 (1.66, 2.44) 20 0.48 (0.41, 0.55)

Manufacturer of medication 20 1.26 (0.73, 1.78) 19 0.54 (0.35, 0.74)
Experiences of other individuals 21 0.84 (0.63, 1.05) 21 0.27 (0.23, 0.31)

Abbreviations: RIS, relative importance score; CI, confidence interval.
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individuals with type 2 diabetes appear to view “quality of life”, “clinical outcomes”, “long-term diabetes complications” 
and “short-term adverse medication events” as the most important subjects for discussion in the decision-making process 
around treatment options. The attributes “manufacturer of medication” and “experiences of other individuals” were 
ranked as the least important. Some heterogeneity in attribute preferences between individuals with different demo-
graphic and disease characteristics was identified.

Of all the attributes included in our BWS survey, “quality of life”, “clinical outcomes”, “long-term diabetes 
complications”, “short-term adverse medication events” and “lifestyle” are valued as the most important topics for 
discussion with respect to treatment decisions. This is fairly consistent with findings from other preference studies 
regarding the treatment of type 2 diabetes. A systematic literature review by Toroski et al14 aimed to evaluate the 
preferences of patients and healthcare providers with respect to type 2 diabetes treatment options. The review showed 
that individuals with type 2 diabetes view changes in blood glucose and HbA1c levels, adverse events (eg hypoglycemia 
events, gastrointestinal complications, and cardiovascular effects) and weight change as the most important attributes for 
type 2 diabetes treatment. The preference studies included in the systematic literature review focused solely on attributes 
related to type 2 diabetes medication and, unlike our study, they did not include “quality of life” and “lifestyle” as 
attributes. The attributes in those studies were derived from a literature review or an expert group of healthcare providers. 
Our approach of including input from patients (eg from the small-group interviews) meant that it was possible to identify 
attributes related to individuals’ personal and social context. Our study has shown that patients with type 2 diabetes view 
these attributes as important in relation to treatment decisions. Indeed, “quality of life” was ranked as the most important 
of all the attributes. Diabetes and its treatment have an impact on the life of the individual that goes beyond the effects on 
glycemic control and the progression of the condition.28 For example, individuals with type 2 diabetes may find that 
diabetes impacts negatively on their self-confidence, and that they experience frequent stress as a result of having to 
manage their condition, which can affect their quality of life. This could explain why individuals with type 2 diabetes 
view “quality of life” as the most important attribute to discuss with their healthcare provider with respect to treatment 
decisions. A study by Ruissen et al found that healthcare providers also recognize the importance of discussing person- 
related factors in the diabetes treatment decision-making process.29 Patient’s preferences and quality of life were reported 
as key factors relevant for diabetes treatment decisions according to secondary care healthcare providers. Therefore, not 
only the biological effects of a treatment needs to be discussed (which is standard) during the decision-making process, 
but also the impact of a treatment on a patient’s quality of life.

Subgroup analysis revealed some heterogeneity in attribute preferences between individuals with different 
demographic and disease characteristics, including age, level of education, HbA1c value and medication use. This 
is consistent with another study that also found differences in attribute preferences between individuals with 
different disease characteristics (eg medication use).30 Latent class analysis identified two classes in the survey 
data for which the attribute rankings were different. Minor differences were observed in the characteristics of 
individuals between the two classes. This indicates that individuals with similar characteristics may have different 
preferences. Both the subgroup analysis and latent class analysis confirmed that individuals with type 2 diabetes may 
find it important to discuss different attributes with respect to treatment decisions. It is therefore important for 
healthcare providers to incorporate individual preferences into the decision-making process, and this also highlights 
the need for shared decision-making. The importance of personalizing type 2 diabetes care is also recognized by the 
EASD and ADA. They recommend tailoring diabetes care by taking individuals’ social, medical and personal factors 
into account.2,31 Patient decision aids (PDAs) are useful, evidence-based tools that are designed to help individuals 
and healthcare providers navigate the decision-making process around treatment options.32 They can facilitate 
communication between individuals and healthcare providers and promote (efficient) SDM. The findings of this 
study will be used to develop a PDA for individuals with type 2 diabetes and their healthcare providers specifically 
for treatment-related decisions.

This study has some strengths and limitations. One strength of our study is the exploratory sequential design that we 
used to identify and prioritize attributes for the treatment of type 2 diabetes. Previous preference studies for type 2 
diabetes focused on treatment attributes that had been identified through a literature review or by an expert group of 
healthcare providers. Our approach involved small-group interviews with individuals with type 2 diabetes, which enabled 
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us to identify the treatment attributes and attributes relating to their personal context that they viewed as important. 
However, the first limitation of our study is the limited sample size of those small-group interviews, which could have 
led to an incomplete list of attributes. Nevertheless, the small groups allowed for full participation and interaction 
between participants and, saturation was reached during the small group interviews. The respondents of the BWS survey 
were also able to add any attributes that were not included in the BWS survey and this only led to the identification of 
one additional attribute. Another limitation of our study is the creation and use of one version of the BWS survey. 
Multiple versions of the questionnaire are often used, which increases the variation within sets, ultimately leading to the 
reduction of potential context biases.22 However, our BWS survey had an almost perfect balance for the one-way 
frequencies. An exact balance is preferable but not a requirement, and Hierarchical Bayes analysis and latent class 
analysis do not require perfect balance to achieve unbiased estimates of parameters.22 The analysis of the SBSQ-D 
questions revealed that respondents in the BWS survey generally had high health literacy. It is possible that our sample of 
individuals with type 2 diabetes had a better understanding of that condition and the various treatment options available. 
In the Netherlands, 24.5% of the total population has poor or limited health literacy.33 The results should therefore only 
be generalized with caution. Additionally, there were more male respondents in the BWS survey (64%) than females. 
This is somewhat higher than the 53% of the Dutch population with type 2 diabetes.34

Conclusion
In conclusion, our study provides an insight into which information individuals with type 2 diabetes, in general, see 
as the most important to discuss with their healthcare provider when it comes to making informed treatment 
decisions. Healthcare professionals need to provide information about “clinical outcomes”, “long-term diabetes 
complications” and “short-term medication adverse events”, as part of the shared decision-making process, since 
these attributes were viewed as the most important. The findings of this study also emphasize that in the decision- 
making process, healthcare providers should focus not only on the biological effects of treatment and the progres-
sion of diabetes (which is standard), but also on the impact of treatment on the patient’s quality of life. It should be 
noted that a limitation of the study is the limited sample size of the small-group interviews. It is therefore possible 
that we missed attributes that individuals with type 2 diabetes want to discuss with their healthcare provider with 
respect to treatment decisions. Furthermore, our study showed variation among individuals with type 2 diabetes with 
respect to which topics they view as important to discuss in the decision-making process. This highlights the 
importance of tailored healthcare decision-making, which implies that individuals’ preferences should be elicited as 
part of the decision-making process.
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