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Abstract

Background: Preventive health checks targeted at the at-risk population can be a way of preventing 
noncommunicable diseases. However, evidence on patient preferences for preventive health 
checks is limited, especially among patients with a high risk of noncommunicable diseases.
Objective: To examine patient preferences for preventive health checks in Danish general practice, 
targeting persons at high risk of a noncommunicable disease.
Methods: The method used in this study was a discrete choice experiment (DCE) with five 
attributes: assess, advice, agree, assist and arrange. The attributes were inspired by the 5A model 
for behaviour change counselling but was altered for the purpose of this study to grasp the entirety 
of the general practice-based intervention. Moreover, the attribute levels were defined to resemble 
daily clinical practice. The experimental design of the DCE was an efficient Bayesian main effects 
design and the results were analysed using a random utility theory framework.
Results: A total of 148 patients completed the DCE. Patients at high risk of a noncommunicable 
disease have positive preferences for: giving brief explanations about own lifestyle, practicing 
shared decision-making with the general practitioner (GP), follow-up counselling with the GP after 
the preventive health check and scheduling a new appointment right after the preventive health 
check.
Conclusions: The results provide Danish GPs with evidence on their patients’ preferences towards 
preventive health checks which will enable the GPs to tailor these consultations. Moreover, the 
results suggest that pre-appointment measures, such as a health profile, may mediate a preference 
for more action-oriented attributes.
Trial registration: Registered at Clinical Trial Gov (Unique Protocol ID: TOFpilot2016, https://
clinicaltrials.gov/ct2/show/NCT02797392?term=TOFpilot2016&rank=1). Prospectively registered 
on the 29th of April 2016.

Key words: Chronic disease, doctor–patient relationship, lifestyle modification/health behaviour change, prevention, primary 
care, risk assessment
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Introduction

The burden of disease from noncommunicable diseases is high and 
continues to increase (1). Despite the disputed evidence regarding 
health checks in general (2,3), preventive health checks targeted 
at the at-risk population are still suggested as a way to prevent 
noncommunicable diseases (4–6). However, the time allocated for 
preventive health checks and other clinical encounters in primary 
care is sparse (7). Therefore, the limited time should be utilized 
in such a way that the patient gains the most from their clinical 
encounter. Accordingly, assessments of patient preferences for 
preventive health checks may be one approach to improve the effect-
iveness of these encounters (8,9).

A systematic review of patient preferences to primary care pub-
lished between 2006 and 2015, identified 31 different attributes 
relating to: the organization of primary care (n = 18), the consult-
ation process (n  =  10) and patient-related outcomes (n  =  3) (10). 
Moreover, the review suggested that the attributes related to the 
consultation process, if included, are often the ones most important 
to the patient (10). In an assessment of patient preferences for con-
sultations with their general practitioner (GP), Pedersen et al. found 
that being asked about their general health state and lifestyle was the 
most important aspect of the consultation (11). This indicates posi-
tive preferences towards preventive health checks among patients in 
general. However, the evidence on patient preferences for preventive 
health checks is limited, especially among patients with a high risk 
of developing a noncommunicable disease.

Methods

Study design and setting
In this study, a discrete choice experiment (DCE) was used to 
examine patient preferences for preventive health checks, targeted 
at persons at high risk of developing a noncommunicable disease.

In 2016, we set out to test the feasibility of a novel model for a 
step-wise approach to targeted prevention programs in the Danish 
primary care sector. This study was conducted as a large-scale non-
randomized pilot study and included 8816 patients, age 29–60 years, 
randomly selected from 18 GP clinics and has been described in de-
tail in a study protocol article (12). All patients were invited to com-
plete a web-based questionnaire and receive a personal digital health 
profile. Three validated risk algorithms (Danish Diabetes Risk Score, 
COPD-PS and Heartscore BMI-score) were used to identify patients 
at high risk of type-2 diabetes, cardiovascular disease or chronic ob-
structive pulmonary disease (13–15). Patients identified as at high 
risk were offered a preventive health check from their GP, which 
consisted of a clinical examination, followed by behaviour change 
counselling. If deemed relevant, the patient also received a follow-up 
appointment with their GP, at a Municipal Health Centre (MHC) or 
both, depending on the outcome of the examination and counselling.

Participants
From a total of 2661 participants, 582 (22%) were identified 
as patients at high risk by the risk algorithms and were advised 

to get an appointment with their GP for a preventive health 
check (16). Those 582 high-risk patients were asked to com-
plete a web-based questionnaire. Patients born on an even date 
(n = 268) were hereafter allocated to a version of the question-
naire that contained a DCE on preferences for preventive health 
checks.

The discrete choice experiment
A DCE is a controlled experiment used to assess preferences; among 
others, preferences for health outcomes and health care services 
from several carefully constructed, slightly different case scenarios 
(8,9,17). Each case scenario contains a number of important char-
acteristics, so-called attributes. Each of the attributes takes one or 
more levels. As such, the DCE provides insights into the relative im-
portance of the patients’ preferences towards the level of each of the 
attributes; taking all attributes and their levels into consideration. 
DCEs have been described as being better at balancing barriers and 
facilitators than traditional ranking or rating exercises and to pro-
duce consistent results, across stated and actual choices; however, 
DCEs may be difficult for the respondent to comprehend and com-
plete (18,19).

The DCE developed for this particular study on preventive 
health checks, was inspired by the DCE used by Pedersen et al. to 
study patient preferences to general consultations with a GP (11). 
The DCE included five attributes (Table 1) inspired by the 5A model 
for behaviour change counselling; yet was altered in order to grasp 
the entirety of the general practice-based intervention and not just 
the behavior change counselling session (20). Moreover, the attri-
bute levels were defined as to resemble daily clinical practice as 
much as possible. Four of the five attributes were defined by two 
levels while the ‘assist’ attribute was defined by four levels, in order 
to obtain insight into the specifics of the referral pathways of the 
Danish primary care sector. The DCE was assessed for usability by 
patients and GPs.

The experimental design of the DCE was a level balanced frac-
tional factorial Bayesian efficient main effects design, that minim-
ized the D-efficiency criterion. Efficient designs deviate from the 
principle of strict orthogonality, as they aim to minimize the cor-
relation between attribute levels, to ensure as small standard errors 
as possible in parameter estimates. All main effects were assumed 
normally distributed with zero means and a SD of one. The design 
was generated using Ngene software (21). Eight choice sets were 
created to ensure enough degrees of freedom to estimate all main 
effects. Each choice set consisted of two hypothetical alternatives 
and an opt out alternative (see Supplementary Material 1 for an 
example of a choice set).

Statistical analysis
We used a random utility theory framework to estimate patients’ 
utility coefficients, where the true but latent utility for alternative i 
of patient n can be written as:

Uin = Vin + εin (1)

Key Messages

• A discrete choice experiment may identify preferences for health checks.
• Pre-session events may mediate a preference for action-oriented attributes.
• General practitioners can use these results to tailor health checks.
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Vin is the observable systematic component of utility that can be ex-
plained by the choice. εin is the unobservable and random treated 
component. Assuming a linear additive utility function, the observ-
able component for patient n for alternative i becomes Vin = βxin, 
where xin = (x1, x2, . . . , xr) is the vector of attributes included in the 
DCE. The linear predictor, V, of the applied model is shown below; 
whereα refers to the alternative specific constant (ASC) for the opt 
out option:

Vin = α+ β1assessin + β2advisein
+ β3agreein + β4assist_gpin
+ β5assist_munin + β6assist_bothin
+ β7arrangein

 

(2)

We assumed that the error terms are independent and identically 
distributed extreme value random variables. Hence, a logit model 
is appropriate. A mixed logit random parameters model can be spe-
cified, assuming that the coefficients vary over patients with density 
f (β). Furthermore, this model also takes the panel structure of the 
data into account and relaxes the assumption of independence of 
irrelevant alternatives. The probability of choosing alternative i for 
patient n is given by:

Pin =
ˆ (

eµβxin∑J
j=1 e

µβxin

)
f (β) dβ (3)

where µ is the scale parameter, which is inversely related to the error 
variance (22).

We used an error component specification, where we specify the 
ASC as random and decomposing it into mean αand SD ηnsuch that

αin = βxin + ηnxin (4)

All other parameters were fixed. Error component models were es-
timated in Stata (version 15), using the ‘mixlogit’ command with 
500 Halton draws (23), with a 5% two-sided significance level. For 
ease of presentation, we calculated standardized relative importance 
scores for each attribute level, based on the utility coefficients from 
the error component model with the most important attribute level 
set at one (24).

Validation
Respondent representativeness was assessed on age, sex, educa-
tional attainment, occupational status and face-to-face contact 
with their GP during the previous 3  years by linking information 
on the study sample with information from the nation-wide Danish 
health and social registries using the unique personal identification 
number (25,26). The analysis was performed with Stata 15.1 on 
pseudonymized data using the research access at Statistics Denmark.

Following the DCE, each patient was asked about the perceived 
difficulty (very difficult, difficult, either/or, easy, very easy) of the 
choice tasks and their certainty in their choices (very certain, certain, 
either/or, uncertain, very uncertain), using five-point Likert scale 
items. Moreover, we asked the patients to choose their preferred 
attribute level in five separate questions, with the same wording 
as used in the DCE. Such cross-verification of the results obtained 
from the DCE may further inform us on the validity of the DCE 
(see Supplementary Material 2). As a sensitivity check we reran the 
statistical analysis by (i) excluding very uncertain and uncertain re-
spondents and (ii) excluding respondents who found it very difficult 
or difficult to provide answers to the DCE exercise.

Results

A total of 148 (55.0%) out of 268 patients completed the question-
naire with the DCE (Table 2). Most of the respondents were between 
45 and 60 years of age and were employed or self-employed. When 
compared with non-respondents they seemed to be older and more 
likely in employment. Moreover, males (54.1%) were overrepresented 
compared with females (45.9%). Educational attainment and attend-
ance at the GP did not differ between responders and non-responders.

Table  3 and Figure  1 show that respondents have statistically 
significantly positive preferences towards reaching a shared deci-
sion, when compared with being told what to do by their GP (agree). 
Patients also preferred follow-up counselling in general practice (as-
sist_gp), compared with being left with reaching the target by him 
or herself. In addition, patients preferred to have a new appointment 
booked right away (arrange), compared with book an appointment 
with their GP later, if necessary. On the other hand, there was a nega-
tive preference towards giving detailed explanations about lifestyle 
(assess), compared with only being provided with a brief explan-
ation. Being informed thoroughly about risks and getting specific 
advice about how to change lifestyle (advise) were not preferred over 
being generally informed about the risk and given overall advice 

Table 1. The attributes and level of attributes used in the DCE

Attributes Levels Labels in regression models

Assess (0) I briefly explain about my lifestyle Reference
(1) I explain about my lifestyle in detail Assess

Advise (0)  The GP generally informs me about the risk and provides overall advice about how to change lifestyle Reference
(1)  The GP thoroughly informs me about the risk and provides specific advice about how to change lifestyle Advise

Agree (0) The GP tells me what treatment targets to set and which methods to use Reference
(1) We decide together which treatment targets to set and which methods to use Agree

Assist (0) The GP leaves it to me to reach my targets Reference
(1) The GP offers me follow-up counselling in general practice to help me reach my targets Assist_gp
(2) The GP refers me to a municipal lifestyle facility to help me reach my targets Assist_mun
(3)  The GP offers me follow-up counselling in general practice combined with a municipal lifestyle facility  

to help me reach my targets
Assist_both

Arrange (0) The GP asks me to call for a new appointment if necessary Reference
(1) We schedule a new appointment right away Arrange

Patient preferences for preventive health checks in Danish general practice 691
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about how to change lifestyle. Similarly, the same holds true for 
being referred to an MHC (assist_mun) or being offered follow-up 
counselling in general practice combined with a municipal lifestyle 
facility (assist_both) as compared with having to reach ones target 
solely by oneself. The sign of the opt out coefficient showed that pa-
tients preferred to engage in one of the defined consultations rather 
than opting out. Further, the SD shows that there was preference 
heterogeneity related to opting out among patients.

Validation of the results
A total of 52.0% (n = 76) of the respondents found it difficult or very 
difficult to choose an option in the DCE. Furthermore, 38.8% were 
uncertain or very uncertain that they had chosen the correct option 
in the DCE. The results from the 5-item questionnaire mirrored 
those obtained from the DCE (Supplementary Material 2). The re-
spondents preferred: to briefly explain about their lifestyle, to engage 
in shared decision-making, to have a new appointment scheduled 
right away following their behaviour counselling session and to have 

their GP stay in the loop regarding subsequent behaviour counselling 
sessions. The sensitivity analyses showed that preference patterns 
did not change when: (i) very uncertain and uncertain respondents 
and (ii) respondents who found the DCE exercise very difficult or 
difficult were excluded from the statistical analysis. Importantly, al-
though the significance of the attribute levels weakened due to lower 
sample sizes, signs remained the same (Supplementary Material 2).

Discussion

Main results
Patients between 29 and 60  years of age and at high risk of a 
noncommunicable disease have positive preferences for giving 
brief explanations about own lifestyle, for practicing shared 
decision-making with the GP, for follow-up counselling at the GP 
after the preventive health check and to schedule for a follow-up 
appointment right after the preventive health check.

Interpretation of results
A previous Danish study of patient preferences to general consult-
ations with their GP found that being asked about general health state 
and lifestyle was valued most by patients (11). Cheraghi-Sohi et al. 
found that a thorough health examination was the most valuable 
attribute of primary care consultations in England (27). In addition, 
Mengoni et  al. found the strongest patient preference for a lot of 
information, over and above being involved in the decision-making 
(28). Although the results from these studies are not directly com-
parable to the setting of the present study, they point to different 
findings than the ones reported here.

A study from the UK showed strong patient preferences to see 
their own GP compared with a random GP or other health profes-
sionals (29). This result resembles the follow-up preference towards 
own GP found in the present study. However, the preference towards 
own GP could also relate to the limited knowledge among Danish 
patients of the quality and content of MHC-based behaviour change 
counselling services, as these services resulted from the Danish health 
care reform of 2007 and are as such still rather new to the patients. 
The preference for being able to influence own treatment targets and 
the methods to achieve such targets; over being told what targets 
to set and how to achieve them, have also been reported elsewhere 
(30,31). In the study by Hjelmgren and Anell, patients were willing 
to pay the most for having a greater influence in the treatment 
choices (31). In the study by Whitaker et al., patients were willing to 
wait 3.5 days to see a GP with good listening skills (30). However, in 

Table 3. Mixed logit error component model presenting the results 
of the DCE by at-risk patients (n = 148) (2016)

Attributes Utility Coef. Std. Err. P-value 95% Conf.  
interval

assess −0.263 0.067 0.000 [−0.395,−0.131]
advise 0.024 0.067 0.726 [−0.108,0.155]
agree 0.138 0.067 0.040 [0.006,0.269]
assist_gp 0.279 0.111 0.012 [0.061,0.496]
assist_mun −0.160 0.113 0.155 [−0.381,0.060]
assist_both 0.112 0.129 0.383 [−0.140,0.365]
arrange 0.259 0.068 0.000 [0.127,0.390]
opt_out −3.009 0.564 0.000 [−4.113,−1.905]
SD
opt_out 4.219 0.561 0.000 [5.318,3.121]
Number of obs. 3525
LR chi-square 475.440
Log likelihood −984.725
Prob > chi-square 0.000

Figure 1. Standardized relative importance scores of attribute levels of the 
DCE (2016).

Table 2. Patient characteristics and response or non-response to 
the DCE (n = 268)

Patient characteristics Responded,  
n (%)

Did not respond, 
n (%)

Total,  
n (%)

Total 148 (55.0) 120 (45.0) 268 (100)
Age
 29–44 7 (4.7) 18 (15.0) 25 (9.3)
 45–60 141 (95.3) 102 (75.0) 243 (90.7)
Sex
 Male 80 (54.1) 60 (50.0) 140 (52.2)
 Female 68 (45.9) 60 (50.0) 128 (47.8)
Educational attainment (years)
 ≤10 36 (24.3) 27 (22.5) 63 (23.5)
 10–15 77 (52.0) 61 (50.8) 138 (51.5)
 >15 35 (23.6) 32 (26.7) 67 (25.0)
Occupational status
  Employed or 

self-employed
139 (93.9) 100 (83.3) 239 (89.2)

 Unemployed 9 (6.1) 20 (16.7) 29 (10.8)
Attendance at the GP in the past 3 years
 Yes 122 (82.4) 102 (85.0) 224 (83.6)
 No 26 (17.6) 18 (15.0) 44 (16.4)
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the study by Pedersen et al. shared decision-making was valued less 
than a discussion and explanation of health and lifestyle (11). Also, 
Pedersen et al. found no preference for follow-up appointments in 
general GP-based consultations.

Hence, the results of this study seem to suggest that the GP should 
carry-out preventive health checks with at-risk patients slightly dif-
ferent, than general primary care consultations; in addition, the GP 
may have to pay greater attention to the more action-oriented at-
tributes of agree, assist and arrange, with a greater focus on shared 
decision-making and how the consultations are being followed-up.

However, as suggested from an analysis of the actual uptake 
of preventive health checks in the Early Detection and Prevention 
pilot study, the results from this study could also point to a possible 
enabling effect of a personal digital health profile that the patients 
were provided with prior to the health check (32). The personal 
digital health profile was informed by behaviour change techniques 
that have all shown promising results on the patient’s self-efficacy 
and intention to change behaviour, and may as such have spurred a 
shift in the patients’ preferences towards the more action-oriented 
attributes of the preventive health check (33–36).

Clinical relevance and further research
The results of this study provide Danish GPs with evidence on their 
patients’ preferences towards preventive health checks and enable 
the GPs to tailor these consultations in ways which promotes health-
risk behaviour change. However, further studies that compare GP 
and patient preferences for preventive health checks, as well as pa-
tients’ actual experience of the preventive health checks, are war-
ranted. The results of this study also suggest that pre-appointment 
measures, such as a health profile, may mediate a preference for 
more action-oriented attributes. Yet, linking pre-appointment meas-
ures such as personal digital health profiles with a shift in patient 
preferences, needs further scientific scrutiny.

Strengths and limitations
We provided the patients with the DCE before the preventive health 
check. Yet, we do not know if they actually completed the question-
naire prior to the preventive health check.

We designed the DCE based on a prior study of patient prefer-
ences for Danish general GP-based consultations which was well re-
ceived by the patients (11). We assessed the DCE for usability but did 
not systematically test the understanding of the attributes included 
in this study as suggested in the checklist for conjoint analysis appli-
cations in health (37).

Half of the respondents found the DCE difficult or very difficult 
to answer, and close to 40% were uncertain or very uncertain about 
the choices they had made. Similar validation questions were asked 
in a DCE on patient preferences towards personal health records 
(38). A  total of 38% of respondents found the DCE hard or very 
hard to complete, while 19% indicated that they were uncertain or 
very uncertain about their choice-set answers. In a DCE on organiza-
tional issues in general practice 49% of the respondents found it very 
difficult or difficult to answer the choice questions (39). Thus, the 
difficulties and uncertainties seem to relate to the DCE method ra-
ther than the topic of investigation. Importantly, the sensitivity check 
did not change patient preferences.

Due to the limited number of respondents our analyses were re-
stricted to the entire study population. This also means that it is un-
known as to whether insignificant attributes, such as advice and assist 
to take part in primary prevention in the municipality, are due to a 
lack of preference for the specific attribute or lack of statistical power.

Conclusion

Patients at high risk of a noncommunicable disease have positive 
preferences for: giving brief explanations about own lifestyle, prac-
ticing shared decision-making with the GP, follow-up counselling 
at the GP after the preventive health check and to schedule a new 
appointment right after the preventive health check. These results 
provide Danish GPs with evidence on their patients’ preferences to-
wards preventive health checks, which enable the GPs to tailor these 
consultations in ways that promote health-risk behaviour change. 
Moreover, the results of this study suggest that pre-appointment 
measures, such as a health profile, may mediate a preference for 
more action-oriented attributes.

Supplementary material

Supplementary material is available at Family Practice online.
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