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Abstract−−−−Computer generated self-care advice systems are 

used in health care to support self-management and to 

respond to an increasing demand for care. Web-based triage 

is an innovative system aimed at empowering patients and 

saving costs while maintaining the same or better quality of 

care. Such systems consist of a symptom driven questionnaire 

for minor ailments based on the criteria: high frequency, no 

physical contact required to assess medical situation, and the 

possibility to rule out emergencies. We evaluated the 

feasibility of such a system for self-care. A retrospective 

analysis was carried out among 6538 patients by investigating 

the frequencies of complaints that have been entered to the 

system and the frequencies of the kinds of generated advice;  

online surveys (n=192) based on behavioral theories were held 

to determine factors influencing compliance with generated 

self-care advice. Web-based triage can promote self-

management for minor ailments, especially for patients who 

have a positive attitude towards computer-generated advice. 

This positive attitude leads to intentions to follow up the 

advice and to actual follow up. To reduce unnecessary 

doctors’ visits and to lower health care costs  the system has to 

be brought more in to line with users’ needs because the 

systems are more medical driven than user-centered.  
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I. INTRODUCTION 

The rapid increase in chronic diseases and the ageing 

society places a burden on the health care system. The 

primary care system is one of the first systems to feel the 

effects of this burden. There is a potentially dramatic 

increase in doctor’s visits to be expected in the years to 

come, which poses a huge human resources capacity 

problem [1]. On the other hand, patients become less 

dependent on face to face contact with their GP for medical 

care [2]. There are other ways for patients to get 

information about their problem and to help them decide 

whether or not a doctor needs to be consulted. Web-based 

decision systems support patients to make choices for 

treatment or screening on the basis of their preferences [3]. 

However, there is a lack of insight in the potential of these 

self-management systems to reduce unnecessary doctors’ 

visits. Relatively often, patients visit their general 

practitioner (GP) for minor ailments. In the Netherlands, 

minor ailments, or self-limiting diseases like a sore throat, 

account for 40 to 80 percent of all consultations and 

influence the workload of GPs considerably [4,5,6]. In 

Great Britain, an estimated 100 to 150 million 

consultations are for potentially self-treatable ailments or 

ailments that can be managed by providing self-care advice 

[7]. Moreover, it appeared that GPs have the opinion that 

minor ailments do not require much attention [8], while 

patients expect more attention, making these visits 

unsatisfactory for both GPs and patients [9]. Computer 

generated self-care advice may fulfill the needs of both 

patients and GPs, as far as these systems are secure and 

provide evidence based information. While minor ailments, 

like a sore throat, in practice usually lead to a self-care 

advice, these kinds of complaints could be managed by 

Internet-based triage of complaints. Normally, triage is the 

classification of patient acuity that characterizes the degree 

to which the patient’s condition is life or limb threatening, 

and whether immediate treatment is needed [10].  

Nowadays, triage is also used for individual patients 

that seek guidance in determining the need and urgency for 

seeking care. Telephone triage and nurse advice call centers 
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have been implemented in several countries to provide 

education, advice and instructions for self-care. However, 

telephone triage is dependent upon the caregivers’ ability to 

make consistent and accurate decisions based on patients’ 

responses. It appeared that the advice given by caregivers 

by telephone triage is rather inconsistent and inadequate 

[11]. A computer based clinical decision support system 

that meets the demands for high quality of care may be a 

more reliable support for self-care. Web-based triage for 

self-care management could be an adequate alternative to 

assist patients to make informed decisions regarding minor 

ailments. To our knowledge, findings about the impact of 

web-based triage on the care delivery process are scarce. 

There are some results about the usage of web-based triage 

in a college health setting. These findings indicate high use 

and good accuracy of web-based triage, providing education 

and advice about students’ health care concern [12]. Also 

there are indications that web-based triage can save 

utilization costs (e.g., Emergency Room-visits) by getting 

people to the most appropriate place for care [13].  

To date, little is known about the use of web-based 

triage systems and the impact of computer generated advice 

on compliance with the given advice. The objective of this 

paper is to find out for what kind of complaints web-based 

triage was used in primary care and to what extent the 

system supported self-care management. This study’s 

research questions are: What kinds of complaints were 

submitted? What kind of advice was generated by the 

digital triage system? (Retrospective analysis) Which 

factors influence the intention to comply with computer 

generated advice? Which factors influence actual 

compliance and non-compliance? (Via online surveys 

among current users) 

 

II. METHODS 

 

A. Description of the web-based triage system 

The web-based triage system www.dokterdokter.nl 

evaluated in this study provides fully automated diagnosis 

and advice, and no GP or caregiver is involved in the 

consultation process. This symptom-driven triage system 

(ISO 9000:2000 standards; certified TNO-QMIC) was 

developed with 25 ‘entry’ complaints based on the criteria: 

high frequency, no physical contact required to assess the 

medical situation, and the possibility to rule out 

emergencies. Information required to asses the specific 

health situation is gathered through a dynamic 

questionnaire, varying on gender, age, and answers on 

previous questions about complaints. Each complaint leads 

to a specific triage module. Upon completion, consumers 

receive an online form with the computer generated 

diagnosis and advice, varying from “contact a doctor 

immediately’ in urgent situations to a tailored self-care 

advice in case of minor ailments. The classification to 

contact a GP was based on telephone triage system 

(urgency, soon, short term, 24hours).  

The system has two disclaimers. The first deals with 

legal conditions for using the system, for instance patients 

younger than fifteen were not allowed to use it. The second 

refers to medico-legal conditions; patients have to agree 

with the medical and legal policy of electronic care. The 

system is designed for patients to support them in a 

convenient way by means of computer-based interviewing; 

trough a question-and-answer system. The triage system 

was originally based on professional standards for 

telephone triage used in primary care for doctor assistants 

to determine whether a visit to a GP is necessary. Expected 

benefits of online patient-interviewing are the more 

accurate answers of patients than in face-to-face situations, 

and the possibility to give tailored education for self-care 

[14].  

The web-based consultation process starts with 

identifying a health care complaint. Patients can indicate 

their complaint on a virtual body; for instance by clicking 

on the mouth or neck in case of a cough problem (see 

Screenshot 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Screenshot 1 

Subsequently, consumers have to run through the 

questions and answers related to the identified problem. For 

example, questions about coughing. The system asks for 

instance: “How often do you cough?” The kind of questions 

depends on the answers that were given. In the event of 

urgent symptoms, the triage application generates advice to 

visit a doctor. In the event of non-urgent issues, it generates 

tailored self-care advice. After completing the questions, 

the system provides advice varying from “contacting a GP 

as soon as possible” to getting tailored self-care 

instructions. Besides, information is given about the 
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severity of the disease and the source of the medical 

information for reliability reasons. After completing the 

questionnaire a fully automated tailored self-care advice 

was given, see the text box for a cough problem (Text box 

1). The advice entails a diagnosis and detailed self-care 

instructions. 

 

Example of self-care advice: 

• Although your complaints can be (very) irritating, there are no reasons 

to worry  

• You have a common disease, you do not need to visit your GP  

• Your complaints indicate an upper airway disease, caused by a virus 

or a bacteria 

• This is a non-severe disease, which recovers spontaneously within 1 to 

2 weeks  

• What a doctor can do, what you can do 

Text box 1 

B. Research instruments 

In the retrospective study, we analyzed the triage 

consults of 13133 unique visitors that during a period of 15 

months had visited www.dokterdokter.nl. Of 6538 users, 

who started a consult and went completely trough the triage 

system, we examined the frequencies of various complaints 

and the types of advice provided by the system. In this 

study, we used an existing database, where ‘clicks’ per user 

were stored while passing through the web-based consult. 

To determine which factors were related to compliance 

with the provided advice, a prospective online survey 

(n=192) was carried out. Following the advice, respondents 

filled out a questionnaire, which was based on the Theory 

of Planned Behavior and the Protection Motivation Theory. 

Likert scales (ranging from -2 to +2) and summated rating 

scales were used to measure usability of the system, 

satisfaction with the generated advice, attitude, subjective 

norm, self-efficacy, perceived severity of the complaint, 

response cost and response effectiveness. Yes/No answers 

were used to assess intention to follow up the advice. 

Respondents that agreed to participate in further research 

(n=36) received a follow-up questionnaire after three 

months, which assessed actual compliance with the advice. 

Both surveys are available upon request of the 

correspondence author (n.nijland@utwente.nl).  

We focused on variables as “attitude towards advice”, 

“self-efficacy, that is the ability to act upon advice”, “social 

influence of important others, like family on compliance”, 

and “perceived severity of a complaint”; all based on health 

behavior theories. The reliability of these variables 

appeared sufficient: attitude towards advice (α=0.91); 

subjective norm (α=0.79); self-efficacy (α=0.89); perceived 

severity of a complaint (α=0.84). We carried out a 

regression analysis to assess the factor that has the 

strongest impact on compliance. It appeared that not all 

patients responded to all questions of the online survey. 

Therefore, the descriptive results vary in numbers of 

respondents. The regression analysis is carried out with 

completed surveys. 

 

III. RESULTS 

 

A. Actual usage of the system 

On average, the system was used for 29 consults per 

day. Figure 1 presents the number of persons that started 

the consultation, submitted a complaint and received an 

advice. Out of 13133 patients who started a consult, 6538 

entered a complaint and 3812 completed the consultation 

process and received a care advice; 29 percent of all started 

consults. There are two critical points in the consultation 

process regarding the high rate of drop-outs. One concerns 

the identification of the complaint. Of the patients that 

entered the system, 50 percent left it when they had to 

identify their complaints on the virtual body. The second 

critical point is the number of patients that left the system 

just before getting advice. We don’t know the reason for 

this behavior. Presumably, the system has a therapeutically 

effect and patients stop when their “hunger” for 

information is satisfied. Besides, users might have faced 

some technical problems with using the system. 

 

 

Figure 1. Consultation process 

 

Figure 2 gives an overview of the type of complaints for 

which the system was consulted. The most frequently 

submitted complaints were common cold symptoms, such 

as cough and a sore throat (21.9%), itch problems (13.2%), 

urinary complaints (11.7%), diarrhea (10.2%), headache 

(8%), and lower back pain (7.5%). Together, these 

complaints covered more than 70 percent of all submitted 

complaints. The frequency of complaints is comparable 

with the complaints for which GPs are most frequently 
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contacted in the Netherlands [15]. In general, for these 

complaints self-care advices could be given more often.  
 

 

Figure 2. Overview of complaints (n=6538) 

 

Figure 3 presents an overview of the generated advice. 

The classification of the “contact a doctor advice” was 

based on the national health care standards for triage by 

telephone. The greater part of advice referred to a doctor’s 

contact (85%), and in 15 percent of the cases a fully 

automated problem-tailored self-care advice was provided. 

The finding that only in 15% of the cases a self-care advice 

was given, may not contribute largely to the reduction of 

GP visits. The patients described the complaint they entered 

the consult with. Common cold complaints were entered 

most. A few, 9 percent, of the respondents mentioned so 

called ‘taboo complaints’ as urinary complaints and 

complaints that had to do with menstruation. In table 1, the 

relation is shown between frequency of complaints and 

generated advice. For relatively infrequent complaints, like 

forgotten oral contraceptive, mostly a tailored self-care 

advice was given. For high frequency complaints, in 

general, the advice was given to contact a doctor. These 

findings indicate that the system is too defensive and may 

not contribute to saving costs. 

 

 

Figure 3. Overview of generated advice (n=3812) 

 

B. Results of the online surveys: compliance with generated 

self-care advice 

The questionnaire showed that the greater part of the 

current users were woman (n=127, 68%) and middle 

(n=101, 54%) to highly educated (n=55, 29%), varying 

from vocational schools to university, and aged between 16 

and 35 years (n=107, 57%). The majority of the current 

users (n=103, 58%) spent between zero and two hours on 

the Internet per day. Most knew the web-based triage 

system by surfing on the Internet (n=73, 41%) and by 

advertisements of the health insurer (n=62, 35%). At the 

time of filling out the questionnaire, most patients (n=104, 

69%) visited the web-based triage system for the first time. 

Patients (n=83, 44%) got allowance from their health 

insures to use the digital consult freely, however there is a 

part of the patients (n=78, 42%) who do not know who pays 

for this service. Patients used the triage system to gather 

information about their complaint (n=72, 49%), more than 

for deciding whether a doctor has to be contacted (n=38, 

26%). The system was mainly used for complaints like 

cough and sore throat (n=72, 75%), a minority (n=6, 9%) 

used the system for taboo complaints (sexual, urinary). 

Preceding the triage consult nearly half of patients (n=73, 

49%) had the intention to visit a GP for their complaint. Of 

all patients (n=72), most expected a self-care advice (n=30) 

and less expected a GP-advice (n=22), or had no 

expectations at all (n=20). Patients, who expected a GP-

advice (n=22), all received such an advice, while among 

the patients who expected a tailored self-care advice 

(n=30), the majority (63%) received a GP-advice. In most 

cases a contact a doctor (GP-advice) was given (n=54, 

76%). 
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Table 2 presents the evaluation of the web-based triage 

system. In general, it could be said, that users have no clear 

mental representation of what they can expect from a triage 

consult. All scores were neutral to slightly positive. This 

can be explained as a lack of experience. It appeared that 

only a minority had used the web-based triage system more 

than once. 

A regression analysis revealed that a positive attitude 

(p<0.001) towards the advice was strongly related to the 

intention to comply. Actual compliance was strongly 

related to intention to comply with advice (Table 3). 

Apparently, people stick to their plans. A positive attitude 

towards advice was strongly related to the perceived 

usefulness of the advice, as reflected in understandability, 

reliability of information, applicability in daily life, and 

effectiveness. It appeared that 57 percent actually had 

complied with the advice. Patients that complied with the 

advice were higher educated (55%) and frequent users of 

medication (40%); besides the received advices corresponds 

in most cases (84%) with expected advice. Reasons for non-

compliance were lack of confidence in the advice and fear 

to follow-up the provided advice. 

 

 

TABLE 1. Overview of generated advice related to frequent and infrequent complaints (in %) 

Contact a doctor Complaints/advice (N=3812) 

  Urgent Soon Short-term 24Hrs 

Tailored self-care 

advice/diagnose 

Common cold complaints (n=877) 14.3 28.8 10.5 32.2 14.3 

Itch, red spots and/or bumps (n=462) 0 20.3 0 52.4 27.3 

Urinary complaints (n=417) 0 0 22.1 76 1.9 

Diarrhea (n=435) 0 0 55.4 19.5 25.1 

Headache (n=305) 0 25.7 6.3 63.2 4.9 

Eye complaints (n=138) 0 2.2 11.6 60.9 25.4 

Ear complaints (n=114) 0 19.3 16.7 43 21.1 

Foot complaints (n=102) 0 0 0 77.5 22.5 

Forgotten contraceptive (n=80) 0 0 0 51.3 48.8 
N= 3812 (generated advice after entering a complaint) out of n=6538 who submitted a complaint 

 

 

TABLE 2. Evaluation of web-base triage 

Evaluation web-based triage consult Mean score Scale 

Attitude towards advice 0.42 (neutral to positive) (scale -2 to +2) 

Self-efficacy  1.0 (positive) (scale -2 to +2) 

Influence of family etc. on intention to comply 1.3 (neutral) (scale -10 to +10)* 

Perceived complaints -0.24  (slightly severe) (scale -2 to +2  (-2= non severe) 

Intention to comply with advice 0.49 (neutral to positive) (scale -2 to + 2) 
5-point scale ranging from -2 (negative) to +2 (positive), *social norm: a construct of two variables: “do you think your family finds it important” (-2 to +2); “to what extent the opinion of your family is 

important for you” (1 to 5)     

 

 

TABLE 3. Predictors of intention to comply with advice 

Determinants of intention to comply with advice 

(R
2
=.53)  

Beta  Determinants of actual compliance with advice (R
2
=.47) Beta  

Attitude                      .69*** Attitude   .21 

Subjective norm  .05 Subjective norm  .26 

Self-efficacy   .08 Self-efficacy   .15 

Severity of complaint  .07 Severity of complaint .08 

  Intention to comply .72** 
** p <.01; *** P <.001 

IV. CONCLUSION AND DISCUSSION 

 

A. Retrospective study and online survey 

Based on the findings of the retrospective study, we can 

conclude that the current web-based system for triage of 

complaints has a potential to reduce costs and to promote 

self-care, although the system is not advanced enough to 

support the decision making process for self-management, 

yet. There was a high rate of drop-outs, especially before 

entering a complaint (50%) and just before receiving a care 

advice (40%). Given the high rate of drop-outs, the 

question arises what the motivations of the users were. We 

lack insight in the motivations of the drop-outs of the web-

based triage system. Based on the retrospective study we 

only have insight in the moments users quitted the system, 

not in their motives for this behavior. In-depth interviews 

are needed to get insight in the motives and barriers of 

drop-outs. On the other side, the results of the retrospective 
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study were comparable with the survey results of current 

users with respect to the type of submitted complaints and 

the type of generated advice. 

The purpose of the system is to support users in their 

decision when to contact a GP. But, it seemed the patients 

used the system to check assumptions about their illness 

rather than to make firm decisions about visiting a doctor. 

The greater part of provided advice referred to a doctor’s 

visit (85%). This indicates that the system was more 

medical-driven than user-centered, considered the defensive 

rigidness of the system.  Another finding was that high 

frequency complaints (like cough) led to the advice to visit 

a doctor, while patients with low frequency complaints (like 

itch) received a tailored self-care advice. Our findings are 

consistent with the findings of other studies about a 

corresponding web-based triage system. It appeared that a 

web-based triage system, operable in the United States, was 

mainly used by women for non-urgent complaints, 

comparable with complaints a GP is consulted for most 

[12]. 

On the side of the value of web-based triage the question 

arises whether the defensive medical legal system (GP-

referrals) is an unnecessary barrier for advanced tailored 

self-care. This requires a rethinking about the practicality 

of the triage urgency system that is based on telephone 

nursing triage instead of patients’ self-care needs. Clear 

policy about and innovative legislation about practicing 

online consultation is needed to maximize the accessibility 

and effectiveness of web-based triage and to clear up 

responsibility for online consulting.  

The prospective survey study revealed that attitude 

towards the advice was strongly related to intention to 

comply with the advice, while intention to comply 

determined actual compliance with the advice. This means 

that web-based triage can promote self-management of 

minor ailments for patients who have a positive attitude 

towards computer-generated advice. This positive attitude 

leads to intentions to follow up the advice and to actual 

follow up. Therefore, web-based triage can contribute to a 

more efficient primary care system; it facilitates the 

gatekeepers’ function. This implies that empowering 

patients by means of web-based triage requires 

interventions to instruct and motivate users; which is 

usually not scheduled by implementing health care 

technologies.  

A limitation of this study is the limited response on the 

online surveys and the incompleteness of the responses; 

patients did not respond to all questions. Reasons could be 

the limited use of web-based consultation in general. It 

appeared from another study, that only 9 percent of the GPs 

in the Netherlands provided this service for their patients 

[16], and it is not allowed to use it without a pre-existing 

relationship with a GP. Other explanations could be the 

period of examination, summer time, and the method used. 

Disadvantages of online surveys are the inaccurateness of 

the response, people have the tendency to skip answers and 

to zap or scroll like visiting a website [17]. On the other 

hand, the results are comparable with findings of other 

studies about web-based triage [12,13].  

 

B. Opportunities web-based triage 

Although there are several start-up problems, we foresee 

opportunities for web-based triage. Online patient 

interviewing via web-based triage can be used for diagnoses 

and early detection of risks, for instance for preoperative 

screening and handling taboo complaints. We know from 

our research on urinary complaints that web-based triage 

can promote effective treatment of taboo complaints, like 

urine-incontinency [18]. Also it could be used in 

preparation for a GP visit [16]. From prior research we 

know that self-management and reduction of uncertainty 

were the main drivers for using web-based triage [19]. To 

support self-care and decision making, it is important to 

match expectations of users and technology. Patients were 

confronted with a high percentage of referral to a doctor; 

higher than they expected. So, there is an imbalance 

between the central idea of web-based triage and the 

intended use of it. Since self management is the focus of 

electronic care, we need to evaluate more in depth patients’ 

need for autonomy and their readiness to make decisions 

about their health care.  

To empower patients an e-service package might be 

better solution for self-care support than a stand-alone fully 

automated facility. For instance, web-based triage combined 

with online education and lifestyle interventions may have 

good prospects; it appeared for instance that patients with 

chronic complaints preferred online consultation with 

instructions for self-care [20].  

For reasons for cost savings web-based triage can reduce 

overuse of emergency departments and foster appropriate 

use of doctor’s office visits [13]. Triage centers, which 

determine the specialized facility patients should go to, can 

be a solution for saving money by improving scheduling 

and providing care at the most appropriate place. Reduction 

of utilizations costs is needed, because the overuse of 

emergency department visits. Most of these visits fail to 

meet criteria for emergent (i.e., requiring care within 15 

minutes) or urgent (within one hour) care [21,22]. 

Especially for the chronically ill who are overrepresented 

among emergency department visitors, web-based triage 

systems as part of a chronic disease management program 

could reduce uncertainty by delivering alternative access to 

care and more adequate communication for self-

management [22,23]. 
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