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1. Dansk resumé (summary in Danish) 

I tilfælde af akut sygdom eller tilskadekomst uden for egen læges åbningstid har borgerne i mange lande 

med et højt udviklet sundhedsvæsen mulighed for akut hjælp på døgnbasis. Borgerne har ofte valget 

mellem at ringe til en vagtlægeordning, at tage på en akutmodtagelse eller at ringe efter en ambulance. 

Mulighederne for patienterne i det ikke-livstruende sygdomsforløb er organiseret forskelligt nationalt og 

internationalt og inkorporerer den sekundære sektor (akutmodtagelserne) i varierende grad, men oftest 

indebærer dette telefon triage. Telefontriage er vanskeligt på grund af manglende adgang til 

informationer, manglende visuelle input og faktorer relateret til den enkelte indringer eller visitator. Det 

er anbefalet at bruge triageringsværktøjer for at gøre triageringen mere ensartet og mindre afhængig af 

den individuelle dialog. Triageringsværktøjer bliver generelt kritiseret for ikke systematisk at inddrage 

patienternes perspektiv. Formålet med denne afhandling var at udvikle en skala, som kan give visitator, 

der ofte er sygeplejerske eller læge, et værktøj så indringer kan formidle den subjektive følelse af 

alvorlighed af sygdom/skade. Herudover at undersøge associationerne mellem skalaen og indringer, 

visitator og sundhedssystem. Afledt heraf udviklede vi en skala til vurdering af bekymringsgrad, degree-

of-worry-skala (DOW), som er tænkt som en refleksion af indringers opfattelse af alvorlighed af sygdom 

eller skade. Vi undersøgte om det var muligt at lade indringe angive deres bekymringsgrad, om viden om 

indringers bekymringsgrad havde en effekt på det respons de fik fra visitator og om høj bekymringsgrad 

var associeret med hospitalsindlæggelse. I et mixed methods studie (Studie 1) eksplorerede vi muligheden 

for at lade indringere til en medicinsk akuttelefon rate deres DOW på en 10-punktsskala. Vi undersøgte 

associationen mellem bekymringsgrad og indringers karakteristika samt triagerings respons og vi 

udforskede det tematiske indhold af den skalerede bekymring (worry). I denne undersøgelse fandt vi, at 

indringere til en medicinsk akuttelefon er i stand til at skalere deres bekymring, at højere grad af 

bekymring er forbundet med en større chance for ansigt-til-ansigt konsultation. Herudover fandt vi at 

bekymring var et kontinuum fra følelsen af at være irriteret over noget til at være fortvivlet. I Studie 2, et 

randomiseret kontrolleret studie, undersøgte vi, om information om høj bekymringsgrad øgede 

sandsynligheden for at et opkald blev afsluttet med telefon konsultation. Visitatorerne blev blindet for 

indringers DOW i en 1: 1 ratio. Undersøgelsen fandt ikke nogen forskel mellem interventions- og 

kontrolgruppen, hvilket kunne skyldes en svag implementeringsstrategi eller en manglende effekt af 

DOW på visitatorers beslutningstagning og triage respons. I Studie 3, et prospektivt kohorte studie, 

undersøgte vi associationen mellem indringers bekymringsgrad og hospitalsindlæggelse. I denne 

undersøgelse fandt vi, at indringers bekymringsgrad var stærkt associeret med hospitalsophold ≥24 timer. 

Resultatet indikerer at indringerene har en opfattelse af deres sygdom eller sværhedsgrad af skade, hvilket 

kan vise sig værdifuldt i den kliniske beslutningsproces, og implikationerne af dette bør undersøges 

nærmere.   
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2. Summary 

In case of acute illness or injury outside general practitioners’ (GP) office hours, citizens in many high-

resource countries have option of emergency care around the clock. The citizens often have the choice of 

calling an out-of-hours (OOH) service, presenting themselves at an Emergency Department (ED), or 

calling for an ambulance. The options for the patients in the acute care non-life-threatening trajectory are 

organized differently nationally and internationally and incorporates the secondary sector (ED) to a 

varying degree, but most often this trajectory involves telephone triage. Telephone triage is inherently 

difficult because of the lack of access to information, visual input, and factors related to the individual 

caller or call-handler. It is recommended to use triage tools to make triage response decisions more 

uniform and less based on the individual dialogue. Triage tools, are generally criticized for not 

systematically incorporating the patients’ perspective. The aim of this dissertation was to develop a scale 

that would provide the call-handler, who is a nurse or physician, with a tool which can facilitate better 

communication of the callers’ subjective feeling of illness or injury severity, and to explore the 

associations between the scale and caller, call-handler and health care system. Therefore, we developed a 

degree-of-worry scale (DOW) which is thought as a reflection of the callers’ perception of the illness- or 

injury severity. We explored if it was feasible to let the callers scale their DOW, if knowledge of callers’ 

DOW had an effect on the call-handlers’ triage response, and if high DOW was associated with 

hospitalization. In Study 1, a mixed methods study, we explored the feasibility of letting callers to a 

medical helpline rate their DOW on a 10-point scale. We examined the association between DOW and 

caller characteristics and triage response and we explored the thematic content of the scaled worry. In this 

study we found that callers to a medical helpline are able to scale their worry, and that higher DOW is 

associated a greater chance of face-to-face consultations. Moreover, we found that the scaled worry 

ranges in a continuum from the feeling of being bothered to utter distress. In Study 2, a randomized 

controlled trial, we investigated if the information of callers’ DOW increased the number of callers 

triaged to telephone consultation only. Call-handlers were blinded to callers’ DOW in a 1:1 ratio. The 

study did not find any differences between the intervention and control group, which could be due to a 

weak implementation strategy or a genuine lack of effect of DOW on call-handlers’ decision-making and 

triage response provided. In study 3, a prospective cohort study, we examined the association between 

callers’ DOW and hospitalization. In this study we found that callers’ DOW is strongly associated with 

hospital stay ≥24 hours. This result indicated that the caller to a medical helpline have an understanding 

of their illness/injury, which could prove valuable in the clinical decision-making process, and the 

implication of this should be explored further.  
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4. Abbreviations 
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5. A reader’s guide 

The background chapter makes the fundament for the aim and research questions which are: to develop a 

scale describing the patient’s degree of worry (DOW) and to study DOW in acute telephone triage. 

Hereafter, follows a short description of the settings of the Emergency Medical Services Copenhagen 

including the medical helpline number 1813 (MH1813), and the current triage tool used at the MH1813. 

Study 1 had the design of a mixed methods study and was based on voluntary participation of callers and 

call-handlers during spring 2016. The method and results are described before moving on to Study 2 and 3. 

Study 2 and Study 3, a randomized controlled trial and a prospective cohort study, are based on the same 

population data collection which took place during three weeks in January and February 2017. In a combined 

section the population for Study 2 and 3 is described, where after the results from Study 2 and 3 are reported 

separately. The discussion starts with a short summary of the main findings and followed by a discussion of 

the clinical implications of DOW. Hereafter, strengths and limitations for each study are described. Finally, 

the thesis ends with potential clinical implications and suggestions for further research. 

6. Background 

6.1.1. Telephone triage, triage tools and clinical decision-making 

A well-functioning health care system is: effective, of good quality, fair and responsive, and is cost-effective 

(1). To have a well-functioning health care system it is paramount that people have access to health care in 

case of acute illness or injury. The acute care trajectory embraces a person from occurrence of acute 

illness/injury, to help-seeking, to a health professional response – this means that both the emergency 

medical services (EMS) and the acute non-life-threatening health care services are part of the acute care 

trajectory, however, aimed at two different situations. The acute non-life-threatening health care patient 

trajectory is arranged differently around the world, but a common feature is telephone triage. Even though, 

telephone triage is easily accessible to the public, it is a difficult discipline.  

 

This thesis is rooted in the setting of acute non-life-threatening situations and as such the MH1813 within the 

Capital Region of Denmark, Copenhagen. The MH1813 is the main access point to acute non-life-

threatening health care within the Capital Region of Denmark, Copenhagen. The MH1813 is accessible 

around the clock in case of acute illness and injury, however, people are encouraged to call their GP during 

office hours in case of acute illness (2).  The services of the MH1813 is characterized by the fact that it is 

open around the clock, has the task of referrals to EDs and incorporated the OOH. The MH1813 handles 

roughly 1 million calls per year and is staffed by registered nurses and physicians, and telephone triage is the 

main task of the MH1813.  The aim of telephone triage at the organizational level, is to facilitate the best 
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patient flow and distribute work load among EDs while maintaining high safety standards (3,4). In terms of 

the individual process the task is to assess the urgency of patients’ symptoms - identifying those who can and 

those who cannot wait to GP opening hours - followed by an appropriate response (telephone consultation; 

advice of self-care or GP, face-to-face consultation; ED referral, physician home visit, or emergency 

ambulance dispatch) (2,5,6). 

6.1.2. Urgency estimation in telephone triage 

Triage has the risk of both over-and-under estimation of urgency. While under-triage poses a risk for the 

individual caller, over-triage might draw attention from the patients with true urgency waiting for a face-to-

face consultation. A systematic review from 2011 aimed to assess patient safety in telephone triage in the 

OOH services. The study defined unsafe triage as: “...triage which could harm patients because of under-

triage, under-estimation of urgency, or under-referral. These triage outcomes could lead to delay in 

treatment and thus pose risks to patients” (7).  The review included a range of study designs, triage models 

and OOH settings, but did not address over-triage. The study found that telephone triage was generally safe 

and did not cause safety incidents (97%, 95%CI 96.5;97.4), but that the appropriateness of triage responses 

was decreased for high urgency calls (89%, 95%CI 86.7;90.2) with a general risk of under-estimating high 

urgency patients (8).  

 

Patient safety and urgency estimation is a result of telephone consultation quality; therefore, these issues 

must be discussed as a joint aspect. The fundamentals of a good quality consultation are among others, when 

the health professionals use active listening and allow the patients time to express his/her experiences and 

perspectives (9–11). Quality of OOH telephone consultation can be evaluated with the 17 item RICE scale, 

which was developed in 2006 (12). An extensive literature review and focus group interviews with the four 

groups of stakeholders (i.e. call-handlers, patients, physicians and management) identified four essential 

phases in telephone triage: R(reason for calling), I(information gathering, C(conclusion), E(evaluation). In 

2010 Dutch researchers used several vignettes in a total of 357 calls to assess the quality of telephone 

consultations with the RICE scale. The study found that patients’ perception of the situation was only 

assessed in 15% of the calls (range 0-49%) (13). Moreover, a qualitative study of 33 malpractice claims in 

telephone consultations from Sweden found, that the most common cause of the claims, was the inadequacy 

to listen to the caller (n=12) (14). Therefore, it seems likely that telephone triage could benefit from a 

systematic incorporation of the patient perspective. 

6.1.3. Triage tools 

It is recommended to use triage tools to streamline and make triage more uniform and objective (6). Triage 

tools for telephone triage are well known within ambulance dispatch and are divided into: medical priority 

dispatch systems, which follows strict algorithms and criterion based triage tools (15). A criterion based 
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triage tool is a detailed instruction, that based on symptom and intensity of symptoms, guides the call-

handler in which questions are to be asked, and the appropriate response (16). In other words triage tools’ 

level of urgency should be associated with resource allocation (6). To our knowledge, only one triage tool 

has been validated for telephone triage in the acute non-life-threatening telephone triage – The Netherland 

Triage Tool (NTS). The NTS was developed with inspiration from the Manchester Triage System (MTS), the 

National Standard for Dispatch Centre Ambulance care and the National Telephone Guide of the Dutch 

College of General Practitioners (6). In the validation study more than 10,000 patients were included of 

which 6,668 called the OOH. There was a positive trend (p<0.05) between triage level and  use of health care 

resource towards more face-to-face consultations in the high urgency levels and more advice of self-care in 

the low urgency levels (6). The MTS, which was the source of inspiration of the Netherland Triage Tool, is 

criticized for not incorporating the  patients’ complaints (17), not matching patients perceived symptoms and 

not considering context nearly enough (18). The MTS generally performs well in the low-and high levels of 

urgency, but less so in the middle triage levels (17,19,20). However, it is important to mention that there is 

no gold standard for determination of true urgency, and that the above mentioned perspective and validation 

only incorporates the system view of urgency and not the individuals’(6,21).  

6.1.4. Who calls the medical helpline? 

People are predominantly calling the MH1813 because of illness (39%) and injury (26%), whereas, requests 

for prescriptions and other calls contribute with 13% of the calls (2). The number of callers and distribution 

of age, gender, reason for contact cannot be directly compared to that of the OOH, due to the different 

opening hours and scope of the services (2). Nevertheless, a recent report from The Danish Centre for Social 

Science Research stated, that during OOH the composition of callers were compatible with those of 

MH1813. The main difference in distribution is therefore the calls received during GP opening hours 

(approximately 13% of the calls), which are mainly because of acute injury  (2). With that in mind, contacts 

to the OOH are mainly regarding young (0-5 years) or old (80+) people with a mean age of 33.9 years  

(22,23). These numbers are comparable to Norwegian data, yet younger than those from the Netherlands 

(22,24). Contacts by female patients or regarding female patients are slightly overrepresented, but are less 

likely to receive a face-to-face consultation (OR = 0.92, 95% CI: 0.88 to 0.97) (25). The calls are 

predominantly concerning new complaints, infections and acute pain (22,23). If the patient has one or more 

co-morbidities, there is four times higher odds that the complaint is due to exacerbation of the chronic 

disease (compared to new complaint) (26). The co-morbid patients are also more often triaged to a face-to-

face consultation and more often receives an acute hospital admission (25,26). In terms of socioeconomic 

status, a Dutch study found that areas with lower socioeconomic status, more non-western residents, and a 

higher degree of urbanization were associated with a significantly higher demand of OOH (27). Generally, 

the Danes have a very high consumption of OOH (80 pr. 1000 inhabitants) (almost twice as high as the 

Dutch) (22) and a large proportion of the calls are regarding symptoms judged to be non-severe (28). 
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6.1.5. Patients’ motives for seeking help and self-evaluation of general health 

When people contact the acute non-life-threatening health care services to get assistance with a health 

problem, it can be regarded as a psychological behavioral process called “help-seeking behavior”. The aim of 

help-seeking can be anything from seeking information and advice to a direct cry for help (29,30). The most 

frequent motivator for contacting a service as the OOH is the feeling of being worried or concerned, which 

ranges from information seeking to the sense of urgency (31–34). Interestingly, in a study on self-referrals in 

the ED the researchers found that patients who evaluated their symptoms as too severe for a GP consultation, 

or that they needed diagnostic test, significantly more often presented themselves appropriately un-referred 

at the ED  (35). Moreover, a qualitative study on help-seeking behavior following an acute stroke found that 

the patients’ interpretation of the signs and symptoms could facilitate a quick response, but also delay contact 

if the symptoms did not match those portrayed in the media. However, high degree of concern was 

associated with the severity of the stroke, which was linked to an inner feeling of something being wrong 

(36).  

 

There is solid evidence that the individuals’ self-evaluation of general health is an independent risk factor for 

morbidity and mortality independent from objective health status and risk factors, e.g. socio-economic status, 

age, co-morbid illness, gender and physical examination (37–39). Self -rated health (SRH) is suggested as a 

measure of a condensed summary of subjectively experienced somatic information, that in one way or the 

other are involved in biological processes (40). SRH is linked to psychical health and symptoms, 

psychological state, social relationships, and basic functioning (41,42). In a meta-analysis of SRH and its 

association to mortality researchers found a relative risk (RR) of 1.92 (95% CI 1.64;2.25) when comparing 

excellent to poor health (43). However, while the measure of SRH has shown to correlate with acute 

exacerbation in COPD (hazard ratio (HR) 1.80 (95%CI 1.03;3.11)) and hospitalization (HR 1.93 95%CI 

1.12;3.68)(44), no association between SRH and acute non-chronic related problems has been shown (45). 

Both increasing age and changes in co-morbidity have an effect on  SRH (46,47). However, it is suggested 

that SRH only contains association to mortality/morbidity in connection to chronic illness which again is 

modified by age (47). This is most likely because acute illness is ignored when making a SRH evaluation 

(41,48). Considering the above, it seems important to explore the relation between patients’ own perception 

of a situation and health outcome when preforming telephone triage.  

6.1.6. Why is it important to incorporate the patient perspective? 

Even with the use of triage tools clinical decisions in telephone triage are not as objective as we might think. 

Health care professionals in telephone triage do not only rely on objective data, but use intuition and 

heuristics based on verbal and non-verbal cues (49,50). The triage response is optimally a co-construction of 

the problem as narrated by the caller, and the call-handler’s interpretation of the spoken word (51,52). 

However, this is complicated because the health care professional does not have the clues from eyes and 
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touch to guide the decision-making process (18,52–54), which affects the establishment of a relationship 

with the patient(55). Therefore, alternative strategies are used in clinical reasoning and clinical decision-

making in telephone triage. A meta-ethnography from 2010, which included 16 qualitative studies, identified 

“building a picture” of the patient to clinically assess the patient. This process was found to be related to the 

call-handers’ personal experience of life in general (18). The interference of non-professional aspects of the 

call-handler in the clinical decision-making process is a known, but not very studied phenomena. In a 

qualitative study of 12 call-handlers from Sweden the authors concluded that the aspect of the callers’ gender 

had an impact on the call-handlers perception of the patient and context, and that stereotyping could hamper 

the co-construction of the problem (56–58). Moreover, both trust and distrust in the patients’ verbal 

explanation plays a part in the interpretation of the spoken word (18, 51,52,59). The issue of personal non-

professional assessment is predominantly subconscious (60), but could potentially challenge equality in 

health care and discriminate people with reduced verbal ability (51, 58,61). The cognitive bias and failure 

that might occur in clinical decision-making is well known and thoroughly described (53, 60,62–66). This 

means that even health care professionals are prone to integrating prejudice, preconceptions, attention bias 

and anchoring in a clinical decision-making process, especially in environments with low predictability and 

in areas where they are not experts (62,66–68). This is particularly the case in acute non-life-threatening 

telephone consultations, where patients are highly differentiated and severe illness with a normative and 

accurate symptom presentation are rare. This might affect the clinical decision-making in emergency calls, 

which are supposed to be of more normative nature (69).  

 

Telephone triage is difficult, and many aspects influence decision-making, from both call-handlers and 

patients. Patients’ assessment has proven helpful in several cases, and it could be incorporated in telephone 

triage and potentially improve triage outcomes. However, this approach has not been explored in telephone 

triage, yet. 

6.1.7. Degree-of-worry scale 

Moreover, there is solid evidence for an association between SRH, morbidity and mortality, and it is likely 

that incorporating the patient perspective in telephone triage might be beneficial. The literature has pointed 

to the fact that people contact acute non-life-threatening health care services because of the feeling of being 

worried or concerned (29–33,35).  

In the case of an acute illness or injury the health problem generates a feeling of a changed bodily and/or 

emotional equilibrium (70). Help-seeking, as in calling a medical helpline, is regarded as a planned problem 

solving process (71), where the aim is to regulate a stressful encounter with illness or injury (72).  Help-

seeking behavior can be defined as: “a problem focused, planned behavior, involving interpersonal 

interaction with a selected health-care professional” (29). In their research Folkman and Lazarus have 

identified several emotions that are present in stressful encounters – among these is the emotion of “worry”. 
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The emotion (worry) is influenced by the coping strategy of the person who experiences the health threat, 

and might vary in both quality and intensity (72).  

One of the characteristics of help-seeking behavior is the verbalization of a problem (29). However, not all 

people are proficient at communicating their problem, even though, the patient calling a medical helpline 

must be considered an expert in their own bodily sensations and perceived needs (30). Moreover, there is 

often a mismatch between what the call-handler thinks might have triggered the help-seeking and the actual 

trigger from the patient’s perspective (73). Therefore , there is a need to facilitate the co-construction of the 

patient’s catalyst for help-seeking and the call-handlers interpretation of the problem (51). The visual 

analogue scale (VAS), is a well-known multi-dimensional scale that is frequently used in pain assessment 

(74).  Therefore, the scaled emotion of worry (degree-of-worry, DOW) could prove valuable in telephone 

triage as a numeric rating scale.  

6.2. Overall aim and research questions  

The task of performing telephone triage is a complex process, where precision of triage is of importance in a 

well-functioning health care system, because both under-and over triage pose potential threats to patient 

safety. The hypothesis for this thesis is that the callers (patients or relatives) to a medical helpline possess an 

unconscious understanding of their illness/injury, which could prove valuable in the clinical decision-making 

process. Therefore, we aimed to develop a degree-of-worry scale (DOW) which can incorporate the patients’ 

perspectives directly in acute telephone triage. With this aim we wanted to investigate the feasibility of rating 

DOW, to investigate the potential effect of the DOW scale on triage response, and to evaluate DOWs 

association to illness or injury severity.  

Aim 

The overall aim of this thesis was to construct a scale describing the patient’s degree-of-worry (DOW) and to 

investigate the impact of DOW in acute telephone triage.  

 

To achieve this the following research questions were defined: 

Study 1 

1. Are callers to a medical helpline able to quantify their DOW? 

2. What are the associations between DOW and variables related to the caller (age, gender, reason for 

calling)?  

3. What is the effect of DOW on triage outcome? 

4. What is the thematic content of the caller’s worry? 
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Study 2 

1. Does call-handlers’ awareness of callers’ DOW have an effect on triage outcome in telephone 

consultation in a randomized controlled trial, informing the call-handlers about callers’ DOW?  

 

Study 3 

1. Is the perceived severity of acute illness or injury defined as DOW associated with hospitalization in 

telephone triage? 

2. What is the association between acute illness or injury defined as DOW and triage response? 

3. What are the associations between DOW and SRH and acute hospitalization? 

 

 

6.3. Setting and triage tool 

Denmark is divided into five regions, of which The Capital Region of Copenhagen serves 1.8 million 

citizens and covers an area of 2,559 km2 (75). The studies were carried out at EMS Copenhagen. EMS 

Copenhagen is an EMS with two integrated services. The emergency number 1-1-2 is for presumed life-

threatening illness or injury and the number 1-8-1-3 to the medical helpline is for non-life-threatening acute 

illness or injury and for referral to emergency department for consultation. 

Figure 1, entry points to acute care within the Capital Region of Denmark, Copenhagen 

The MH1813 handles approximately 1 million calls per year of which approximately 15% are regarding 

injury, 7% are for the request of prescription, and the remaining 78% are calls regarding illness (2,76). 

Roughly, 40% are given advice of self-care or referred to their own GP during office hours, 41% are triaged 

to a face-to-face consultation at an ED, 6% are admitted to hospital directly, 2% receives a home visit, and 

less than 1% is triaged for psychiatric face-to-face assessment (76).  For face-to-face contacts at the ED 

specific time slots are provided. Health care in Denmark is financed through taxes and the majority (98%) of 

Danish citizens are assigned a specific GP (77).  
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The MH1813 is staffed by nurses and physicians. Physicians are from various specialties within medicine 

and have the task of both taking calls and answer calls forwarded from nurses.  A number of physicians are 

assigned “supervising physician” during each shift. These physicians are advisors for the other physicians 

and nurses in more complicated cases or for a second opinion.  

Nurses have a six-week introduction program with a combination of theoretical and practical training before 

working independently. Physicians have approximately 4x4 hours supervised introduction before working 

independently. A part of the training is an introduction to the computer assisted dispatch system (CAD-

system) including the locally developed triage tool and use of the IT-interface. 

The triage tool 

The triage tool is criterion based and divided into three main chapters: somatic illness, injury and psychiatric 

illness. Once the main issue and thereby the chapter has been chosen, the triage tool is arranged in, 1) 

location of symptoms (illness), 2) symptom (psychiatric illness), and 3) mechanism of injury (injury). A 

separate sub-chapter in the illness chapter concerns children (see Appendix 1 for further explanation). The 

triage tool is further divided into an array of lateral options depending on the localization of the symptom, 

the cardinal complaint and the quality of the symptom (intensity and experience) (see Appendix 2 for further 

explanation).  The final choice in reason for calling (e.g. somatic illness->infections, adults->fever>38 

degrees Celsius etc.) generates a criteria code. Information about the patient can be entered both as free text 

and as criteria code. 

The triage tool guides the call-handlers in asking the appropriate questions and determining the 

corresponding level of urgency and response (Appendix 2). The responses within the MH1813 setting range 

from advice of self-care, referral to GP during office hours, home visit, face to-face consultation at an ED 

(both somatic and psychiatric) and direct hospitalization. The triage response is registered in the electronic 

patient record which is an integrated part of the CAD-system and logistic software system Logis-solutions 

(78) (see Appendix 3 for further explanation). A call cannot be terminated without allocating a response.  
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7. Methods 

The development of the DOW scale was based on a review of the literature on worry or concern or  

apprehension in six databases with a time limit of 10 years (Appendix 4, search string and criteria). Studies 

including humans dealing with illness, instruments to measure worry, worry of possible future illness and 

health anxiety were accessed (Table 1).  

 

Table 1, results from literature search  

Database Hits, n Irrelevant according to 

criteria 

Excluded after full 

text evaluation 

Included for 

assessment 

PubMed 468 437 17 14 

PsycINFO 195 158 15 4 

Cinahl 50 45 1 4 

Anthropology and 

sociology databases1 

195 195   

1Anthropology plus, Sociology index, Sociology abstract 

 

We found that the concept of the emotion leading to help-seeking behavior was immature, lacked a definition 

characteristics, boundaries and preconceptions  (79), and it was not possible to define the emotional catalyst 

for help-seeking in acute care.  Therefore, the appropriateness and wording of DOW was discussed with 

stakeholders (call-handlers, callers, health care professionals and researchers). Several suggestions to capture 

the emotional catalyst was discussed (anxiety, bereavement, fear, worry) before settling on “worry”, which 

in Danish also contains the meaning of concern. We decided on an ordinal rating scale that aimed to measure 

“worry” on a scale from minimum to maximum worry. The feasibility of DOW was tested “real life” over 

the course of two days, where HGJ in collaboration with two experienced call-handlers probed the question 

of DOW to callers. 

 

7.1. Overall used study designs 

As the aim of the studies were to explore and investigate the appropriateness of the scale, we needed to 

explore the feasibility of making callers rate their emotion, to investigate the effect of the scale on triage 

response and to evaluate its association to illness severity.  

The aim of Study 1 was to explore the feasibility of DOW as a measure in telephone triage. For this research 

question mixed methods design was appropriate. The mixed methods design deepened the understanding of 

the scaled emotion (80). There is a limited selection of scoring systems for quality of mixed methods 

research. Consequently, the evaluation of the mixed methods design was conducted with the COREQ-
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guidelines (81) for the qualitative strand and the STROBE guidelines for observational studies for the 

quantitative strand (82) (Figure 2). 

For the identification and measurement of what the effect of the awareness of DOW had on call-handlers’ 

triage response, the design of a pragmatic randomized controlled trial was suitable (Study 2). The study was 

evaluated by a process evaluation (83). A process evaluation is an evaluation of the successes and failures of 

an intervention and is an important link to understanding and improving interventions. A process evaluation 

can integrate different methods and in this study both quantitative and qualitative methods were applied (84). 

The study was evaluated and presented according to the CONSORT statement for randomized controlled 

trials  (85) (Figure 2). 

The application of a prospective cohort design for Study 3 made it possible to assess the association between 

DOW and use of health care services after the initial contact to a medical helpline. The Danish personal 

identification number (PIN) and the quality of the National Patient Register made this feasible (86).  The 

prospective cohort study was evaluated and presented according to the STROBE guideline for observational 

studies (Figure 2). 
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Figure 2, the three study designs. Study 1, a mixed methods design, Study 2, a randomized controlled trial, Study 3 a 

prospective cohort study. 
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7.1.1 Ethical considerations 

All participants gave informed consent for the study, and the study was approved by the National Board of 

Health, reference number 3-3013-1416/1/ and the National Data Protection Agency PVH-2015-004, I-Suite 

number: 04330. The National Ethics Committee was consulted and concluded that the intervention was 

insignificant, and that approval was not necessary protocol number: H-15016323. The public was informed 

on the EMS website of the study and who to contact in case of questions or withdrawal of informed consent. 

The electronic patient record 

The electronic patient record contains information on all calls to EMS-112 and MH1813. Each call to the 

MH1813 is given a session identification number (ID) and a time stamp. Various variables are then attached 

to the session id e.g. personal identification number (PIN), reason for calling and triage response. The 

electronic patient record and the electronic triage tool are integrated into the CAD-System Logis-Solutions 

(78). Overall, the call-handlers have four screens at their disposal. Two centrally placed screens display 1) 

the patients’ basic information (e.g. name, address, PIN, previous contacts) and the electronic patient record 

template for current complaints and medical history, and 2) the triage tool with potential responses (Figure 

3). When a call is answered, the electronic patient record template is automatically activated on one of the 

primary screens and the call-handler starts the process of the telephone consultation and enters additional 

information regarding the patient. These could be PIN, free text description of the reason for calling, current 

and past medical history. At the end of the telephone consultation the call-handlers chose an appropriate 

response to the call. Furthermore, a voice log (the recorded telephone consultation) is attached to each 

session ID. 

Figure 3, Call-handlers working station and screens.  

 

The typical set -up of the screens are from left: 1) screen with the desk top applications and telephone information on calls in queues, 

waiting time, staff on work, 2) two screens placed centrally are displaying the patients’ basic information (e.g. address, PIN, number 

and dates of contacts to the MH1813) and a medical record template for current complaints and medical history, triage tool and triage 

response 3) the fourth screen on the right displays the call-handlers status (ready, working, recess) and the call-handler’s average 

talk-time and number of calls handled. 
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All the studies are partly based on the electronic patient record and all studies use triage response as one of 

the endpoints. Study 1 (mixed methods) used categorized triage response as both explanatory variable and 

endpoint. The randomized controlled trial (Study 2) and the prospective cohort study (Study 3) used the 

categorized triage response as endpoints (Table 2). 

7.1.2. Data management of electronic patient record variables 

Reason for calling and triage responses were categorized before they were used for analysis. 

Triage response 

Triage responses covers 43 potential triage responses, which were categorized into three main groups: 1) 

telephone consultation (on-the-spot self-care advice, or GP referral), 2) face-to-face consultation (ED 

referral, physician home visit, hospitalization or ambulance dispatch), 3) other (lab results, case summary of 

home visit, or prescription request) (Table 2). 

Table 2, example of the categorization of triage responses. 

 

 

 

 

 

 

 

Reason for calling 

The reason for contact to the MH1813 was categorized using different group-descriptions and data sources 

for Study 1 vs. Study 2 and 3. 

Reason for calling for Study 1 was based on the telephone consultation/voice log and the manifest 

explanation for the contact. These were divided into acute illness, acute injury and exacerbation of chronic 

illness by HGJ by listening through all calls. If a call was about a new illness or injury, it was classified as 

acute illness/acute injury. If the reason for contact had to do with a long-standing illness or health problem it 

was categorized as exacerbation of chronic illness as proposed by the WHO (87).   

Reason for calling for Studies 2 and 3 was based on the criteria codes within the internal medical helpline 

database. The criteria codes are categorized according to the main chapter and sub-chapter in the triage tool 

that best describes the reason for calling (Appendix 1). These were categorized by hand according to the 

 Triage responses 

Telephone consultation only Self-care advice  

 GP referral 

Face-to-face consultation Hospital admission  

Home visit 

Assessment and treatment of illness  

Assessment and treatment of injury 

Other Lab results (max. 2%) 

Case summary after home visit (max. 0,1%) 

Prescription for treatment (approx. 5%) 
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superior criteria texts; somatic illness, somatic injury, psychiatric illness and other. The extracted variables 

from the electronic patient record that were used in these PhD studies are shown in table 3. 

 

Table 3, the extracted variables from the medical helpline used for the three studies 

Variable Categories Data 

source 

Study 1 Study 

2 

Study 

3 

Triage 
response 

Telephone or 
face-to-face 
consultation 

The 
electronic 
patient 
record 

X X X 

Reason for 
calling 

Somatic illness 
Somatic injury 
Psychiatric illness 

The 
electronic 
patient 
record 

 X X 

Reason for 
calling 

Acute illness 
Acute injury 
Exacerbation of 
chronic illness 

voice log X   

Personal 
Identification 
number 

Age  
Gender 

The 
electronic 
patient 
record 

X X X 

Duration of 
symptoms 

< 5 hours,  
5-24 hours  
> 24 hours 

Voice log X   

Time of day Day 
Evening 
Night 

The 
electronic 
patient 
record 

 X  

Call-handler  Nurse 
Physician 
Locum physician 

The 
electronic 
patient 
record 

 X  

 

7.1.3. Analyses 

Descriptive analysis 

DOW and SRH were treated as ordinal data and as such descriptive analysis was performed using absolute 

numbers, percentages (studies 1, 2, and 3), median and inter quartile range (IQR) (Q1-Q3). In Study 1 DOW 

was used as both an explanatory variable and as an outcome variable. The variable “age” was not normally 

distributed and therefore described in groups and with median and IQR. 

Chi-square, logistic and ordinal regression  

Logistic regression was used for analysis of the association between exposures and binary outcomes (triage 

outcome, Study 1, 2 and 3) and hospitalization (Study 3) (88). For each model an odds ratio (OR) with 

corresponding 95% confidence interval (95% CI) (studies 1, 2, 3) were estimated.  
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In Study 1, we used logistic regression for examination of the association between DOW and triage outcome. 

Ordinal logistic regression was used for the analysis of the association between DOW as an ordinal outcome 

(1-5) and age, sex, reason for calling and symptom duration as explanatory variables. The ordinal logistic 

regression was used to assess the explanatory variables to DOW, where a further collapsing of the scale 

would mean a loss of information. In an ordinal logistic regression the OR for an outcome is compared for 

one group of exposure vs. the other groups of exposures (89)(Figure 4).  

 

Figure 4, statistical analyses for Study 1 

 

For Study 2, logistic regression and chi-square test were used to assess the difference in triage outcome 

between the intervention and the control groups. For Study 3, logistic regression was used to examine the 

association between DOW and hospital admission. A crude model, a model adjusted for age and gender and 

a fully adjusted model (age, gender, co-morbidity, reason for calling, caller-status) were assessed. Likewise, 

logistic regression was used to examine the associations between SRH and hospital admission. A joint effect 

analysis is a logistic regression with two exposures for the outcome (hospital admission) that combines the 

effect of both variables. This makes it possible to evaluate if an association differs between sub-groups (90). 

In Study 3, a joint effect analysis was used to explore the influence of sub-groups (gender, age, co-morbidity, 

reason for calling, and caller-status) on the association between DOW and hospital admission (Table 4). A 

significance level of 5% was considered statistically significant. 

Table 4, the joint effect analysis 

 Degree-of-worry 

Co-morbidity score 1 2 3 4 5 

0 1 (ref)     

1      

2      

In the example above both DOW=1 and co-morbidity score=0 are anchor points from where odds ratios for hospitalization are 

calculated. This is done, practically, by nominating DOW=1 and co-morbidity=0 as a common reference group for the calculation of 

odds ratios. 
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Non-response analysis 

In Study 1, response bias was assessed with an analysis of difference in age and gender between the study 

population and non-respondents. Respondents were marked in the electronic patient record and aggregated 

gender and age was extracted as logistic data. Due to a low number of participants the analysis of gender was 

carried out using fishers exact test which is superior to the chi-square test in small populations (91). Age was 

not normally distributed and Wilcoxon rank sum test was used to access differences between study 

population and non-respondents during the data collection period. In a Wilcoxon rank sum test the 

observations (in age-groups) are ranked from the lowest to the highest age ignoring the actual values. The 

mean is then calculated, and a p-value computed (92). 

 

Non-response analysis for Study 2 and Study 3 was assessed by comparing age, gender and triage outcome 

of all callers to the study population. This meant that the study population was part of the population of all 

callers (Figure 5). Quantitative analyses were carried out using SAS Enterprise Guide 7.1. 

 

Figure 5, populations for non-response analysis, Study 2 and Study 3. The 

study population cannot be extracted from all calls without compromising 

anonymity.  

 

 

 

 

 

 

 

 

 

 

Qualitative analysis 

The qualitative analysis (Study 1 and 2 (process evaluation)) aimed to identity and describe themes within 

the data. The analysis followed the proposed steps by Braun and Clarke (93,94); familiarizing yourself with 

the data, generate initial codes, search for themes, review themes and name/define the themes. To ensure 

credibility the codes and themes were discussed by two researchers, Hejdi Gamst-Jensen and Ingrid Egerod, 

and the interviews/voice logs were once again read/listen to for verification. Qualitative analyses were 

carried out using NVivo version 10. 
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8. Study 1- mixed methods study 

8.1. Study 1 – Aim and methods 

We posed the following research questions, which could only be answered by a combination of methods: 

Are callers to a medical helpline able to quantify their degree of worry? 

What are the associations between degree of worry and variables related to the caller?  

What is the effect of degree-of-worry on triage outcome? 

What is the thematic content of the caller’s worry? 

We designed a convergent study with simultaneous collection of data to gain knowledge of the scaled 

qualitative manifestations of DOW (Figure 6). In this study the two data strands had equal priority and 

contributed equally to the result. 

Figure 6, overview of methods, priority and timing of the qualitative and quantitative data strands 

 

Data was extracted from two data sources: the electronic patient record (age, gender and triage response) and 

the recorded voice logs of the calls (reason for calling, DOW and the qualitative content) (Table 3, page 18).  

 

An interview guide was developed which was assessed and pilot tested by two experienced call-handlers two 

weeks before the data collection. The timing and flow of the questions were modified according to their 

recommendations. All call-handlers were invited to participate in the study and informed about the study 

aim, criteria for inclusion and exclusion in an email, at a staff meeting and on posters and pamphlets in the 

call-center. The study was based on voluntary participation from both call-handler and caller (convenience 

sampling). During the data collection period, HGJ was present in the call-center during shift hand-over (day-

evening shift) and remained in the call-center for approximately 4-6 hours to encourage participation. The 



22 

 

call-handlers were provided with a laminated flowchart of inclusion, wording of informed consent and an 

interview guide (Figure 7). 

Figure 7, information material for the call-handlers regarding inclusion, exclusion, the final interview guide and informed 

consent guide 

  

 

Inclusion: all calls regarding a somatic health problem, where the caller was the patient him/herself and ≥15 

years of age.  

Exclusion: calls regarding potential life-threatening conditions, psychiatric conditions, calls made on behalf 

of somebody else e.g. relative, spouse (including children) and calls regarding logistic questions (Figure 7). 

 

Call-handlers were instructed to initiate the process of gaining informed consent and using the interview 

guide at their discretion. 
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Data management and statistical analysis – quantitative strand 

Age, gender, reason for calling, duration of symptoms and triage response was grouped.  

Table 5, categorization of variables in Study 1 

Variable Categories 

DOW 1-10 

Age groups  15-30, 31-45, 46-60, 61+ years 

Gender  Male, female 

Reason for calling Acute illness, acute injury, exacerbation of chronic illness, other 

Symptom duration < 5 hours, 5-24 hours, > 24 hours 

Triage response Telephone consultation, face-to-face consultation, other 

 

In calls where the callers failed to provide a numeric response reflecting their DOW(n=10), an intensity 

descriptor was used to convert the spoken word to a numeric value (Table 6) (95).  

Table 6, the intensity descriptor adapted after Duncan et al. 

 Numeric rating scale  

                  Minimum worry 

 

 

 

  

                  Worry 

 

 

 

                  Maximum worry 

Minimal sensation 1 

Barely perceptible 2 

Very mild 3 

Mild  4 

moderate 5 

Barely strong 6 

Intolerable 7 

Intense 8 

Extremely intense 9 

The most intense sensation imaginable 10 

 

The DOW of these calls was assessed independently by two researchers (HGJ and Gudrun Kaldan, (personal 

assistant to IE) and differences were solved through discussion. Due to a small number (n=10), statistical 

analysis of inter-rater agreement was not carried out. 

DOW was registered on a 10-point scale but aggregated into a five-point scale with the same anchor points 

as the 10-point scale (1=minimum worry, 5=maximum worry) (Table 7). 
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Table 7, moving from a 10-point scale to a 5-point scale 

 

 

 

 

 

 

 

 

 

The rationale for collapsing the categories was that too sparse a cell count could hamper the qualitative 

analysis if information redundancy was not reached. Two statistical models were constructed. One that 

explored the association between DOW and gender, age, symptom duration, and reason for calling as 

explanatory variables (ordinal regression). The other explored the association between DOW and triage 

response (logistic regression) (Figure 4, page 22).  

Analysis – qualitative strand 

The recorded voice logs were transcribed by HGJ with focus on the emotional reason for contact (96). The 

transcribed voice logs were coded openly and thematic analysis as described by Braun and Clarke was 

carried out (94). Each transcript was attached with an attribution label with information on age group, 

gender, reason for calling, duration of symptoms in NVivo version 10 without assigning the DOW. In a 

secondary process, DOW was attached as an attribute to the transcripts. Hereafter, the initial codes were 

clustered into themes and a construction of matrices and themes (DOW/codes) were carried out.  

  

Degree-of-worry 

10-point scale 

 

10-point scale, n 

 

5-point scale, n 

Degree-of-worry 

5-point scale conversion 

1 18 35 1 

2 17 

3 23 41 2 

4 18 

5 25 42 3 

6 17 

7 29 48 4 

8 19 

9 4 14 5 

10 10 
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8.2. Study 1 - Results 

During the data collection period (30th to 31st of March (4 pm to 10 pm) and 1st of April (8 am to 4 pm) 2016 

a total of 2853 calls were answered by call-handlers at the MH1813, 261 callers were approached for 

inclusion and 180 calls were included for analysis (Figure 8). Of the approached callers consent was not 

granted in one call and 16 calls were on behalf of children and as such not eligible for the study. 

Figure 8, flowchart of included call 

 

Figure reprint from “Self-rated worry in acute care telephone triage: a mixed-methods study” by Gamst-Jensen et al 2018.  Table 

reprinted with permission from British Journal of General Practice (97). 

 

More than half of the participants were female (63%) and the majority of the callers (94%) were able to rate 

their DOW. Most calls were due to acute illness (67%) and a small proportion because of flare up of a 

chronic disease (15%) (Table 8). A large part of the study population (42.2%) reported a low DOW (DOW 1 

and DOW 2), median DOW was 3 (IQR 2-4) (not in table). 
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Table 8, study population demographics 

 n (%) 

Gender 
female  
male   

 
113 (62.8) 

67 (37.2) 

Age, years 
15-30  
31-45  
46-60  
61+ years 

 
80 (44.4)   
46 (25.6)  
38 (21.1)  

16 (8.9) 

Symptom duration, hours 
< 5 hours,  
5-24 hours  
> 24 hours 

 
56 (31.1) 
42 (23.3) 
82 (45.6) 

Reason for calling 
Acute injury 
Acute illness 
Chronic illness flare-up 
Missing 

 
37 (20.7) 

120 (67.0)  
15 (8.4)  

1 

Degree-of-worry 
1 
2 
3 
4 
5 

 
35 (19.4) 
41 (22.8) 
42 (23.3)  
48 (26.7) 

14 (7.8) 

Table reprint from “Self-rated worry in acute care telephone triage: a mixed-methods study” by Gamst-Jensen et al 2018.  Table 

reprinted with permission from British Journal of General Practice (97). 

 

The qualitative analysis revealed that calls were made because of e.g. experiencing known symptoms (e.g. in 

connection to cystitis) with the intent to be prescribed antibiotics, for information seeking, to insecurity, 

helplessness and the feeling of distress (Table 9). 
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Table 9, the condensed narrative of reason for calling 

 
Narrative 

 

 
Minimally worried: Being bothered by symptoms that had been present for a while. Feeling frustrated and eventually 
calling the medical helpline with the intention of receiving treatment/referral.  
 

 
Concern characterized by insecurity and not knowing how to react to the situation. Concern led to exploration of cause 
of the problem, its consequences and information seeking.   
 

 
A kind of insecurity and rumination and the constant re-evaluation of the condition and its progression.  The call to the 
medical helpline was made with the intention of getting reassurance that the condition was not serious and would be 
self-limiting. 
 

 
A sense of urgency because the condition was potentially dangerous and should be assessed by a doctor. Uncertainty 
regarding the urgency of the condition, which could lead to helplessness.  
 

 
A feeling of distress and certainty that something was wrong after repeated re-assessment of the condition and 
contemplation about the consequences. The expression “I am really upset” described a feeling of threat if they failed to 
get medical attention. 
 

Table reprint from “Self-rated worry in acute care telephone triage: a mixed-methods study” by Gamst-Jensen et al 2018.  Table 

reprinted with permission from British Journal of General Practice (97). 

 

The mixed analysis showed that the emotional reasons for help-seeking behavior could be scaled on the 

DOW scale ranging from the feeling of being bothered to the experience of utter distress (Table 10). 
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Table 10, The analytic path of the emotional reasons for contact and the result of the mixed horizontal analysis 

 
Quotes 

 

 
Sub-theme 

 

 
Theme 

 

 
Scaled emotion 

 
“Symptoms are bothersome” 
“I don’t think it is acute but it’s annoying” 
 

Bothered 

Em
o

ti
o

n
al

 r
e

sp
o

n
se

 

 
Minimally worried 

DOW 1 (n=35) 
 

“I’m concerned what the scar will look like” 
“I’m concerned that it might get worse” 
 

Concerned 

 
Slightly worried 
DOW 2 (n=41) 

 

“I’m starting to get nervous about my neck” 
“I’m starting to feel insecure about this” 
 

Insecure 

Worried 
DOW 3 (n=42) “I’m just sitting here getting more and more 

upset” 
 

Apprehensive 

“I don’t know if I should go to bed or take it more 
seriously?” 
“I can’t wait until I get an appointment with my 
doctor” 
 

Sensing urgency 

Very worried 
DOW 4 (n=48) 

“It is like my body is telling me to seek help” 
“Something feels very wrong” 
 

Bodily sensation 
of unrest 

“I do not know how to do it (provide wound care)” 
“I don’t know what to do about it” … “I really need 
some advice” 
 

Helplessness 

“I’m afraid I have caused the death of my fetus” 
“I can’t bear it anymore and I’m starting to panic” 

Distressed 

 
Extremely worried 

DOW 5 (n=14) 
 

Table reprint from “Self-rated worry in acute care telephone triage: a mixed-methods study” by Gamst-Jensen et al 2018.  

Table reprinted with permission from British Journal of General Practice (97). 

 

Women rated their worry significantly higher than men (OR 1.98 95%CI 1.13; 3.45), and a long duration of 

symptoms was significantly associated with a higher DOW compared to low duration of symptoms. Age and 

reason for calling were not significantly associated with DOW. Having a DOW ≥2 increased the odds for 

face-to-face consultation by six-fold (DOW 1 vs. DOW 5) (OR 6.1 95% CI 1.3 to 29.5). Adjusting for age 

and reason for encounter did not change these estimates (Figure 9). 
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Figure 9 Odds ratio for being triaged to face-to-face consultation vs. telephone consultation only. 

 
Degree of worry (DOW) 1 is used as reference. Model adjusted for sex and age. 

 

Table reprint from “Self-rated worry in acute care telephone triage: a mixed-methods study” by Gamst-Jensen et al 2018.  Table 

reprinted with permission from British Journal of General Practice (97). 

 

 

An analysis of non-respondents in the data collection period showed that, respondents were generally 

younger (p<0.001) but there was no difference in distribution of gender. 
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9. Data collection for Study 2 and Study 3 

The data collection for Study 2 and 3 was carried out electronically via the telephone-and dispatch system. 

Central for the data collection was that callers were asked to rate their DOW on a five-point scale and their 

SRH, likewise on a 5-point scale. 

The data collection took place right after the normal automatic welcome greeting (Figure 10). Callers were 

asked to participate while waiting in queue. If informed consent was achieved, the call was directed to the 

electronic telephone survey. The first question was for the participants to state if they were the patient 

themselves, a close relative or friend or other (e.g. nursing home professional, neighbor, stranger). It the 

caller was the patient, relative or close friend be telephone survey continued. For those not being the patient, 

relative or close friend, the survey was ended. 

Figure 10, flow of telephone survey during telephone call 
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The exact wording of the questions was: 

“How worried are you about the situation you are calling about on a scale from 1 to 5, where 1 is minimal 

worried and 5 is maximum worried?” 

“How would you rate your health all in all on a scale from 1 to 5, where 1 is excellent and 5 is poor?” 

Or, if the caller was not the patient themselves: 

“How would you rate the health of the person you are calling about on a scale from 1 to 5, where 1 is 

excellent and 5 is poor?” 

The callers were then asked to press the appropriate number on their telephone.  

For Study 2 -the randomized trial the degree of worry was displayed on either screen 1 or screen 4 depending 

on the personal preferences of the call-handler (Figure 3, page 19). 

Inclusion/exclusion 

All calls made to the MH1813 during the data collection period were deemed eligible if: the caller consented 

to participate and if the call was placed by the caller themselves or a relative/close friend. Calls made by 

persons that were not the patient themselves or relative/close friends were excluded, because we wanted to 

explore the scaled emotional worry in contacting a medical helpline and not e.g. health professionals from 

nursing homes or other health care professional care takers who would have a more distanced relationship 

with the patient. If more than one call was placed referring to the same PIN during the data collection period, 

only the first call was included. 

 

9.1. Study Population 

During the data collection period a total of 38,787 calls with a valid PIN were recorded. Of these 12,902 

gave informed consent for the study, however 699 were not the patient themselves or a close relative/friend 

of the patient. The included population differed slightly between Study 2 and 3. For Study 3 the callers with 

a temporary PIN (n=73) (e.g. tourists) were excluded because it is not possible to follow them in detail the 

national Danish registers, which was the endpoint. However, these were included in Study 2 where the 

endpoint was triage response and therefore applicable for use (Table 11). Female patients were slightly 

overrepresented in both populations (all calls and study population). Most calls were concerning adult 

patients (60.8%, all calls and 59.8%, study population) and somatic illness (53.4% vs. 54.0%). A total of 

48.4% vs. 50.0% of the calls were terminated with the triage response “face-to-face consultation”. The study 

population rated their DOW to: DOW1=1,073 (9.5%), DOW2=2,396 (21.1%), DOW3=4,088 (36.1%), 

DOW4=2,283 (20.1%) and DOW5=1,500 (13.2%). SRH was available for 11,234 callers. This was 

distributed as follows: SRH=1, n=2120 (18.9%), SRH=2, n=2750 (24.5%), SRH=3, n=2462 (21.9%), 

SRH=4, n=2222 (19.8%), SRH=5, n=1680 (15.0%).  
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Table 11, descriptive of the full population with a valid personal identification number in the data collection period compared 

to the population of Study 3. 

 All calls, n=38,787 

(100%) 

Study population, n=11,340 

(29.2%) 
Callers, n 

Female, n (%) 

Male 

 

21,248 (54.8%) 

17,538 (45.22%) 

 

6,137 (54.1%) 

5,203 (45.9%) 

Age 

0-5 years, n 

6-18 years, n 

19-65 years, n 

66+ years, n 

 

8,994 (23.2%) 

6236 (16.7%) 

19,270 (49.7%) 

4287 (11.1%) 

 

2,608 (23.0%) 

1,949 (17.2%) 

5,317 (46.9%) 

1,466 (12.9%) 

DOW, n (%) 

1, minimally worried 

2, a little worried 

3, somewhat worried 

4, very worried 

5, extremely worried 

N/A 

 

 

1,073 (9.5%) 

2,396 (21.1%) 

4,088 (36.1%) 

2,283 (20.1%) 

1,500 (13.2%) 

SRH 

1, very good 

2, good 

3, fair 

4, bad 

5, very bad 

Missing 

 

 

 

N/A 

 

2120 (18.9%) 

2750 (24.5%) 

2462 (21.9%) 

2222 (19.8%) 

1680 (15.0%) 

106 

Reason for calling, n (%) 

Somatic illness 

Somatic injury 

Psychiatric illness 

Other 

Missing 

20,726 (53.4%) 

6554 (16.9%) 

217 (0.6%) 

2017 (5.2%) 

9273 (23.9%) 

6,119 (54.0%) 

2,048 (18.1%) 

51 (0.5 %) 

444 (3.9%) 

                                         2,678 (23.6%) 

Triage response, n (%) 

Telephone consultation  

Face-to-face consultation 

Other1 

Missing 

 

16,980 (43.8%) 

18,781 (48.4%) 

3,026 (7.8%) 

0 

 

4993 (44%) 

5649 (50%) 

771 (7%) 

0 
1 triage response “other” e.g. other guidance, answer on blood test, case summary after home visit, request for prescription  
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10. Study 2, randomized controlled trial 

10.1. Study 2, Aim and methods 

The aim of Study 2 was to investigate if the call-handlers’ awareness of callers’ DOW influenced the triage 

response they allocated to the call. The intervention fidelity was explored with a process evaluation of the 

delivery and reception of the intervention. The research question was: 

Does call-handlers’ awareness of callers’ DOW effect the triage outcome in telephone consultation?  

 

The electronic nature of the data collection made it possible to randomize the callers DOW to the call-

handlers (appearing on the electronic patient record template) in 1:1 ratio (simple randomization) (Figure 

11).  The study was intended as a superiority study and registered on clinicaltrials.gov with the reference 

number NCT02979457. 

Figure 11, randomized controlled trial design. 

 

 

We made a sample size calculation before the data collection and determined that to detect a 2.5% change in 

triage outcome (two-tailed) with a power of 80% significance at the 5% level we would need to include 

10,000 calls. The primary outcome was triage response categorized as described above (data management of 

electronic patient record, page 20). 

Randomization 

Each call to MH1813 is given a unique session identification number. Each participating session 

identification number was randomly assigned to either control or intervention group with a 1:1 allocation as 

per computer generated randomization schedule (0-1). After the randomization to intervention group (call-

handler unblinded to DOW) and the control group (call-handler blinded to DOW) the calls were directed to 

an auto-flowmaster. The auto-flowmaster directs the calls to the first available call-handler. Number of call-

handlers manning the call-stations varies from 5-40 (weekdays) and 8-34 (week-ends) (Figure 12). 
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Figure 12, randomization of calls 

 
 

Concealment mechanism and blinding 

The DOW was self-rated by the caller. In the intervention group, call-handlers were un-blinded to the DOW 

and DOW was planned to appear on the medical record template right beneath name and address. However, 

due to structural problems it was shown on the electronic working template, alongside general waiting time, 

number of callers in queue and numbers of call-handlers engaged in telephone consultation (Figure 13). The 

call-handlers were instructed to use the information at their discretion.  

 

Figure 13, placement of DOW 

 

The intervention groups’ DOW was not, as designed placed at one of the two center screens, but at one of the distal screens. 

 

10.1.1. Intervention process evaluation 

The program implementation and intervention fidelity were systematically measured by counting the call-

handlers informed of the intervention taking place and where to locate callers’ DOW on the screens divided 

by the total number of manned call-handler stations twice daily. Moreover, in a convenience sample of 13 

semi-structured interviews with call-handlers, an assessment of compliance with the intervention and 

thoughts on the usefulness of the DOW tool in telephone triage was carried out (HGJ) (Figure 14).  
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Figure 14, interview guide 

 

Analysis 

We used the dichotomized triage response (face-to-face consultation vs. telephone consultation) leaving out 

the category of “other” in the analysis as the consisted of few numbers (392 vs. 379 in each group).  The 

statistical analyses were performed blinded for group allocation.  The intervention-and control group were 

described with frequency distribution (number and percentages) and the effect of DOW on triage outcome 

was analyzed using a Chi-square test and logistic regression. In a sub-group analysis, we analyzed the effect 

of age-groups on triage outcome. 

The semi-structured interviews were recorded and underwent a thematic analysis without transcription (see 

methods section, page 23).   

 

10.2. Study 2, results 

During the data collection period 38,787 people called the medical helpline and 11,413 were randomized 

(Figure 15). Leaving out the triage response “other” a total of 10,840 calls were included for analysis. 
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Figure 15, flowchart of included calls in randomized controlled trial  

      

PIN=personal identification number 

A complete follow up (triage response) was attained and the intervention group and the control group were 

comparable (Table 12). 
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Table 12, baseline characteristics of study population 

 Intervention 
group 

Control group 

Callers, n  
Female, n (%) 

5705 
3,077 (53.9%) 

5708 
3,101 (54.3%) 

Age in years, median 
Age in years, n (%)  
0-5 
6-18  
19-65 
66+ 

30.5  
1,326 (23.2%) 

964(16.9%) 
2,677 (46.9%) 

738 (12.9%) 

30.5  
1,292 (22.7%) 

992 (17.4%) 
2,688 (47.1%) 

732 (12.8%) 

DOW, n (%) 
1, minimally worried 
2, a little worried 
3, somewhat worried   
4, very worried 
5, extremely worried 

 
521 (9.1%) 

1,210 (21.2%) 
2,092 (36.7%) 
1,118 (19.6%) 

764 (13.4%) 

 
559 (9.8%) 

1,207 (21.1%) 
2,016 (35.3%) 
1,177 (20.6%) 

749 (13.1%) 

Triage response, n (%) 
Telephone consultation  
Face-to-face consultation 
Other1 

Missing 

                  5,705 (100%) 
2,463 (43.2%) 
2,850 (50.0%) 

392 (6.9%)  
0 

5,708 (100%) 
2,530 (44.32%) 

2,799 (49.0%) 
379 (6.6%) 

0 

Reason for calling 
Somatic illness 
Somatic injury 
Psychiatric illness 
Other 
Missing  

1,368 (76.0%) 
3,046 (53.4%) 
1,044 (18.3%) 

24 (0.4%) 
223 (3.9%) 

1,368 (24.0%) 

1,323 (77.0%) 
3,112 (54.5%) 
1,021 (17.9%) 

28 (0.5%) 
224 (3.9%) 

1,323 (23.2%) 

Day 
Weekday 
Weekend 

 
3,463 (60.7%) 
2,242 (39.3%) 

 
3,468 (60.8%) 
2,240 (39.2%) 

Time of the day 
Day (8-16) 
Evening (16-24) 
Night (00-8) 

 
1,889 (33.1%) 
3,076 (53.9%) 

740 (13.0%) 

 
1,920 (33.6%) 
3,063 (53.7%) 

725 (12.7%) 

Call-handler 
Nurse 
Physician 
Other (locum physician) 

 
4,444 (77.9%) 
1,244 (21.8%) 

17 (0.3%) 

 
4,467 (78.3%) 
1,222 (21.4%) 

19 (0%.3) 
1 triage response “other” e.g. other guidance, answer on blood test, case summary after home visit  

 

A total of 5,705 callers were allocated to the intervention group and 5708 to the control group. DOW was 

normally distributed with 36.7% and 35.3% rating their worry to DOW=3 in the intervention and control 

group, respectively. Roughly 50% of the calls from both groups were triaged to a face-to-face consultation, 

and more than half the calls were made during the evening (53.7 vs. 53.9%) on weekdays (60.7 vs. 60.8%). 

 

A total of 5500 and 5508 in the intervention group and control group, respectively, were included for 

analysis. Of this population, 43.2% in the intervention group and 44.3% in the control group were triaged to 

a telephone consultation only. In the group receiving a face-to-face consultation 0.07% vs. 0.06% had an 

ambulance dispatched.  
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In this study, no difference in proportions between intervention-and control group in triage response 

(telephone consultation/face-to-face consultation) were identified, OR 1.05 (95%CI 0.97-1.13) (Table 13).  

 

Table 13, triage outcome intervention group and control group 

 Triage response1 Intervention 

group 

N=5,313 

Control 

group 

N=5,329 

OR (95% CI) 

T
el

ep
h

o
n

e 

co
n

su
lt

at
io

n
 

    

 

 

 

 

 

 

OR 1.05 (0.97 to 

1.13) 

Self- care 1,139 1,163 

General Practitioner 1,315 1,357 

Consultant 9 9 

Psychiatric telephone consultation 0 1 

Total 2,463 2,530 

   

F
ac

e-
to

-f
ac

e 
co

n
su

lt
at

io
n

 

   

Emergency ambulance 162 162 

Admission  345 393 

Assessment/treatment – illness 1,102  1,062 

Assessment – injury 298 292 

Treatment – injury 879 814 

Municipal assignment 32 36 

Home visit 21  28 

Psychiatric acute care facility 11 12 

Total 2,850 2,799 

   
1The category of “other” is not included in the analysis (392 vs. 379). No difference in triage outcome between 

groups, p=0.25 

 

The explorative analysis of triage response in age group 1 (0-5 years) and age group 4 (+66 years) did not 

show any difference in triage response between the intervention group and control group (data not shown). 

 

10.2.1. Process evaluation 

Most of the call-handlers (82-100%) were informed of the intervention and where to locate DOW on the 

screens. However, the semi-structured interviews (n=13) revealed a structural problem in the intervention – 

DOW was not displayed beneath the essential patient data (address and PIN) and the call-handlers did not 

pay attention to the displayed DOW, and they felt an information overload on their screens.  This indicated 

that the intervention was not received. While some on the interviewed nurses found the scale useful in their 

clinical assessment of the callers and that it could guide their pedagogic task of giving advice, others 

expressed barriers towards incorporating DOW in their assessment. They expressed concern that asking the 

caller for a self-assessment would place too much responsibility on the caller him/herself. Others mentioned 

that they did not want to annoy the caller with the question of DOW, whereas some felt that the  

professionalism of being a call-handler would be compromised with DOW. It was expressed by several of 

the interviewed nurses that intuitive recognition of DOW is part of being a professional nurse (Table 14).  
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Table 14, the thematic content of the process evaluation 

Condensed meaning Sub-themes Theme 

I did not pay attention to the displayed 
DOW 

Structural problem in intervention  
 

Intervention not received Another system was launched at the 
same time 

It’s a forest of information on the 
screens 

Information over load 

I feel that I might annoy the caller 
asking about their degree-of-worry 

 
 
 
 
 

Barriers towards DOW 

 
 
 
 
 

Intervention not delivered 

I think we place too much responsibility 
on the caller with the degree-of-worry 
scale 

By addressing something (DOW) we 
might leave out other questions 

By using the DOW, we omit our 
professional approach 
 

We already do this with our intuition 
 

 
 
 

DOW is intuitively recognized 
We feel with our ears already 

I feel the worry in the intonation, speed 
of communication and choice of words 

I’m pretty new in the game and it helps 
me make the clinical decision 

DOW is useful in clinical  
decision-making 

 
 
 

 

 
 
 
 

The usefulness of the scale 

The DOW makes an off set for the 
pedagogic part of the triage process 

It can support my telephone 
consultation but just that 

DOW is useful 

It can be used as a safety net and can 
be used for obtaining more information 
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11. Study 3, cohort study 

11.1. Study 3, Aim and methods 

The aim of Study 3 was to investigate the hypothesis that the perceived severity of acute illness or injury 

defined as DOW is associated with hospitalization in acute non-life-threatening telephone consultation. The 

research questions were: 

Is the perceived severity of acute illness or injury defined as DOW a predictor of hospitalization in telephone 

consultation? 

What is the association between acute illness or injury defined as DOW and triage response? 

What is the associations between DOW and SRH and acute hospitalization? 

 

The data from the electronic patient record was enriched with the National Patient Register and the Danish 

Civil Registration System using the PIN as the key variable. Patients were followed up for hospitalization 

(48 hours) and/or death (72 hours). 

The Danish Civil Registration Register 

All citizens in Denmark are provided with a PIN, which is used as identity identification.  Underlying 

information such as address, name, gender, date of birth is registered in connection to the PIN. The Danish 

Civil Registration register is national and covers all citizens except from illegal immigrants and tourists (98).  

National Patient Register 

The National Patient Register is a nationwide register that holds information on diagnoses and operations 

performed in-hospital since 1977. From 1995 and onwards all outpatient activities and emergency contacts  

have been registered (86). The key variables in the Danish National Patient Register are: PIN, hospital 

department (data and time for hospital arrival/departure, outpatient contact, treatment and operation), referral 

diagnosis, action diagnosis, other diagnosis, type of operation, examination, and treatment.  

 

The variables for Study 3 included: DOW, SRH, utilization of health care services, vital status, age, gender, 

reason for calling, and co-morbidity (Table 15).  
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Table 15, variables used for Study 3 

Variable Data source Definition Measured as 

Degree of worry Survey 
 

Electronic patient record  Categories 1-5 

Self-rated health Survey 
 

Electronic patient record  Categories 1-5 

Caller Survey  
 
 

Electronic patient record Relation to 
patient 

1=patient, 2=relative/friend 
3=no relation 

Call 
characteristics 

Vital status The Danish Civil Registration 
System 
 

72 hours after 
contact 

0=alive 1=dead 

Age  Personal Identification 
number 

 Continuous1 

Gender Personal Identification 
number 

 Female=0, male=1 

Reason for calling Electronic patient record  1= illness, 2=injury 
3=psychiatric illness 
4=other 

Triage response Electronic patient record  1=telephone consultation 
2=face-to-face consultation 
3=other 

Co-morbidity National patient register Charlson score 
for all contacts, 
past 10 years 

0=no co-morbidity, 1=mild 
comorbidity, 2=severe 
comorbidity* 

Utilization of 
health care 
service <48 hours 
after first contact 
to OOH 

Face-to-face 
consultation  
within 48 hours after 
first call 
 

National patient register 
 
 
 
 

Acute contact 
registration, start  
Acute contact 
registration, end 
 
 
 

dd.hh.mm 
 
dd.hh.mm,  
0=absence of acute hospital 
contact (telephone 
consultation) 
1=acute hospital contact 
 

Hospital admission 
(hospital stay ≥24 hours) 
within 48 hours of first 
call 

National patient register 
 

dd.hh.mm, end- 
dd.hh.mm, start 
 
 

0=not hospitalized 
1=hospitalized 

1 For analysis age was grouped into categories  

Endpoints and statistical analysis  

The primary endpoint for this study was hospital admission. Secondly, the association between DOW and 

triage response and DOW and SRH was assessed. Hospitalization was defined as a hospital stay ≥24 hours 

within 48 hours after first contact to the medical helpline, and triage response was dichotomized as described 

before (page 20). The association between DOW and the primary outcome were assessed with logistic 

regression. The association was assessed in three models: crude, age-and-gender adjusted and a fully 

adjusted model (age, gender, co-morbidity, reason for calling, caller-status). Then we explored the influence 

of gender, age, co-morbidity, reason for calling, and caller-status on DOW and hospitalization in a joint 
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effect analysis. The association between DOW, SRH and hospitalization was likewise assessed with logistic 

regressions. 

11.2. Study 3, results 

The study population for Study 3 consisted of 11,340 callers, however the registers did not link for two 

persons and the analysis was carried out on 11,338 individuals.  

Figure 16, flowchart of included calls in cohort study 

 

PIN=personal identification number 

The study population was nearly the same as the population for Study 2, however callers with a temporary 

PIN were excluded because follow-up was not possible in the registers (Figure 15). The data was enriched 
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with information about admission to hospital, primary ICD-10 diagnosis in face-to-face contacts, and co-

morbidity score (Table 16).  

Table 16, Descriptive information of study population (n, %) 

Gender, n 

Female, n (%) 

Male, n (%) 

11,340 

6,137 (54.1%) 

5,203 (45.9%) 

Age, n (%) 

Mean, (SD) 

0-5 years 

6-18 years 

19-65 years 

66+ years 

 

30.5 (25.5)   

2,608 (23.0%) 

1,949 (17.2%) 

5,317 (46.9%) 

1,466 (12.9%) 

DOW, n (%) 

1, minimally worried 

2, a little worried 

3, somewhat worried 

4, very worried 

5, extremely worried 

 

1,073 (9.5%) 

2,396 (21.1%) 

4,088 (36.1%) 

2,283 (20.1%) 

1,500 (13.2%) 

SRH, n (%) 

1, Excellent health 

2, very good health 

3, good health 

4, poor health 

5, very poor health 

Missing 

 

2120 (18.9%) 

2750 (24.5%) 

2462 (21.9%) 

2222 (19.8%) 

1680 (15.0%) 

106 

Reason for calling, n (%) 

Somatic illness 

Somatic injury 

Psychiatric illness 

Other 

Not registered 

 

6,119 (54.0%) 

2,048 (18.1%) 

51 (0.5 %) 

444 (3.9%) 

2,678 (23.6%) 

Triage outcome 

Telephone consultation (not seen) 

Face-to-face consultation 

Admitted to hospital 

Missing 

 

5,763 (50.8%) 

5,575 (49.2%) 

581 (5.2%) 

2 

Primary ICD-10 diagnosis in face-to-face consultation, n (%)1 

Injury or external cause of morbidity 

Unclear symptoms and other factors influencing health status 

Respiratory 

Infections 

Eye and ear 

Urogenital 

Digestive 

Musculoskeletal 

Skin 

Circulatory 

Psychiatric illness 

Other 

Missing 

5,575 

1,749 (31.4%) 

1,055 (18.9%) 

979 (17.6%) 

460 (8.3%) 

307 (5.5%) 

242 (4.3%) 

205 (3.7%) 

180 (3.2%) 

135 (2.4%) 

122 (2.2%) 

28 (0.5%) 

113 (2.0%) 

2 

 

Comorbidity score, n (%) 

0, no co-morbidity 

1, little co-morbidity 

2+, some or much co-morbidity 

 

9,202(81.2%)  

1,133 (10.0%) 

1,005 (8.9%) 
1Other: nervous system, pregnancy and birth, perinatal illness, malformation and anomalies, neoplasm, blood and blood forming 

organs, endocrine diseases 
2Hospital admission is defined as having occupied a hospital bed ≥24 hours. This variable is calculated by subtracting the in-date-

and time from out-date-and time 
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A total of 5,575 (49.2%) callers were seen in face-to-face consultation and 581 (5.2%) were admitted to 

hospital for 24 hours or more. Most of the patients seen in the emergency department were assigned the IDC-

10 code of injury or external cause of morbidity (31.4%) followed by unclear symptoms and other factors 

influencing health status (18.9%). Respiratory problems were the third most prevalent (17.6%) code 

assigned, whereas, infections contributed with 8.3%. Most of the patients (81.2%) of the patients had no 

comorbidity, 10% had little co-morbidity and 8.9% had some or much co-morbidity registered in the 

National Patient Register. 

 

The analysis of the association between DOW and hospitalization indicated a dose-response effect of DOW 

on hospital admission in both the crude and age-and-gender adjusted logistic regression (Table 17). This 

finding was confirmed with the fully adjusted analysis (age, gender, co-morbidity, reason for calling and 

caller-status). 

 

Table 17, odds Ratio for hospital admission (OR, 95%CI, forest plot) 

                                   No               Events                 OR (95%CI) 1                                            

 

DOW 5             1,499             170 

 

DOW 4             2,283             204 

 

DOW 3             4,087             148 

 

      DOW 2             2,396              37 

 

DOW 1             1,073              22 

 

4.0 (2.5 to 6.3) 

 

3.7 (2.3 to 5.8) 

 

1.7 (1.1 to 2.8) 

 

0.8 (0.5 to 1.4) 

 

1 (reference)  

 

 

 

1 Adjusted for age and gender. 
* Fully adjusted=adjusted for age, co-morbidity, gender, reason for calling, and caller status. 

 

The joint effect analysis showed that there was a similar effect of DOW on hospitalization regardless of 

gender and caller status (Figure 17, plot A and E). However, age, co-morbidity and reason for calling 

differed in the strength of association between sub-groups. The analysis showed that higher age and co-

morbidity influenced the strength of association between DOW and hospitalization. Moreover, calls related 

to illness showed a stronger association with hospital admission than to injury (Figure 17, plot B, C and D). 

For estimates, see Appendix 5. 
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Figure 17, joint analysis of variables of gender, age, co-morbidity, reason for calling and caller status

s. 
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Figure 17 Continued, joint analysis of variables of gender, age, co-morbidity, reason for calling and caller status 
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The association between DOW and triage response  

The results of the analysis of the association between DOW and triage-response showed a dose-response 

relationship - both crude and adjusted (Table 17). 

Table 18, Crude and adjusted Odds Ratio for triage response = face-to-face consultation1 (OR, 95% CI, forest 

plot) 
                           No.              Events                  OR (95% CI)2 

 

DOW 5             1499             813 

 

DOW 4             2283             1267 

 

DOW 3             4087             1980 

 

DOW 2             2396             1088 

 

DOW 1             1073              427 

 

1.6 (1.4 to 1.9) 

 

1.8 (1.6 to 2.1) 

 

1.4 (1.2 to 1.6) 

 

1.3 (1.1 to 1.5) 

 

1 (reference) 

 
 

1Face-to-face consultation: triage response -> emergency department, home visit, municipal assignment 
2 Adjusted for age and gender 
* Fully adjusted=adjusted for age, co-morbidity, gender, reason for calling, and caller status. 

 

Of those reporting a low DOW (DOW 1+2) a total of 1515 were triaged to face-to-face consultation and 59 

(3.9%) of these were admitted to hospital. The majority of the 59 admitted patients with a low DOW 

contacted the MH1813 because of acute illness. The action diagnosis of these patients was mainly related to 

infections (data not shown). 

The association of SRH and hospitalization 

We examined the association between SRH and acute hospital admission and found a similar but weaker 

dose-response effect on hospitalization compared to DOW (Figure 17). 

Figure 18, odds ratio for hospitalization and the association to SRH crude and age-gender adjusted.  
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Association between DOW and hospitalization is shown for comparison. 

When we controlled the model for age and gender the effect of SRH turned out weaker, with OR crossing 1 

in SRH=4 (Table 18). The adjusted associations between SRH and hospitalization significantly weaker than 

for crude DOW in level 4 and 5. 

Table 19, result of logistic regression analysis of the association between SRH and hospital admission controlled for age and 

gender. 

SELF-RATED HEALTH OR 95% CI 

1, EXCELLENT HEALTH 

 
1 (ref)  

2, VERY GOOD HEALTH 

 
0.86 0.6 to 1.2 

3, GOOD HEALTH 

 
1.01 0.7 to 1.4 

4, POOR HEALTH 

 
1.34 1.0 to 1.9 

5, VERY POOR HEALTH 2.63 1.9 to 3.6 

 

To access the association between SRH, DOW and hospital admission we carried out a regression, where we 

mutually adjusted for DOW and SRH (Figure 19).  

Figure 19, the association between hospitalization and explanatory variables of SRH and DOW.  

 

SRH is adjusted for DOW and DOW is adjusted for SRH. 

The analysis showed a weaker association between hospitalization and SRH, whereas the estimates for DOW 

decreased slightly (Table 19).  A wider confidence interval but a stronger association to hospitalization was 

seen for DOW compared to SRH.  
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Table 20, odds ratio for acute hospital admission, separately reported for SRH and DOW mutually controlled for each other. 

Models are controlled for age and gender. 

  OR (95%CI) 

Self-rated health 1, excellent 1(ref) 

 2, very good  0.82 (0.6 to 1.2) 

 3, good 0.89 (0.6 to 1.3) 

 4, poor 1.08 (0.8 to 1.5) 

 5, very poor 1.8 (1.3 to 2.5) 

Degree-of-worry 1, minimal worry 1(ref) 

 2, slightly worried 0.79 (0.5 to 1.4) 

 3, worried 1.74 (1.2 to 2.8) 

 4, very worried 3.35 (2.1 to 5.3) 

 5, extremely worried 3.13 (2.0 to 5.0) 
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12. Discussion 

The overall purpose of this thesis was to develop a scale describing the patient’s degree of worry (DOW) and 

to study DOW in acute telephone triage. In order to fulfil that aim multiple methods were used to answer the 

research questions.    

12.1. Summary of main findings 

Feasibility of DOW, its relation to triage response, caller characteristics, and the 

thematic content (Study 1) 

In the mixed methods study (Study 1) we found that callers to a medical helpline could rate their worry. We 

also found that a high DOW was associated with increased odds for face-to-face consultation. When we 

explored the characteristics of the caller (age, gender, reason for calling and duration of illness) we found 

that female gender and a long duration of illness was associated with a higher degree of worry. The thematic 

content of worry could be described as a continuum ranging from being bothered to distress. Moreover, we 

found that asking about callers’ DOW enhanced information sharing by the caller. 

Call-handlers’ awareness of DOW and the effect on triage response  (Study 2) 

In a pragmatic randomized controlled trial (Study 2), we investigated if information about DOW had an 

effect on the triage response provided by call-handlers. DOW was blinded for the call-handlers in a 1:1 ratio, 

and they were informed to use the information of DOW at their discretion. The randomized controlled trial 

did not show a difference in triage response between intervention group and control group. This could be due 

to a weak implementation of the intervention or that DOW does not have an effect on the clinical decision-

making process. 

The association between DOW and acute hospitalization  (Study 3) 

In Study 3, we enriched the information from the electronic patient record and telephone survey (DOW and 

SRH) with information from the National Patient Register and The Danish Civil Registration register. The 

primary aim was to investigate if DOW was associated with hospital admission within 48 hours of the first 

call to MH1813. Hospital admission was defined as hospital stay ≥24 hours. We found that a high DOW 

(compared to a low DOW) increased the odds for hospital admission by four-fold in the age-and gender 

adjusted analysis. Despite that the strength of association differed between sub-groups of age, co-morbidity 

and reason for calling, we found a dose-response relationship between DOW and hospitalization. The 

secondary aim was to explore the association between DOW and triage response. Here we found that the 

more worried the caller were, the higher the odds were for being triaged to a face-to-face consultation. When 

we assessed the associations between SRH and acute hospital admission, we found the association to be 

weaker than that of DOW and hospital admission. 
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12.2. Discussion of results in clinical context 

The implementation of a patient DOW-assessment could influence at least two different aspects in telephone 

triage: patient participation and critical thinking in the triage process. 

DOW as a measure to increase patient participation  

Patient participation emanates from administrative, economic and democratic needs and each sector has 

different goals. From an administrative perspective patient participation should lead to better quality and a 

more efficient resource utilization. From the democratic view patient participation is a measure to tackle the 

inequality and dependence which historically has been part of the patient role (99). Patient participation is a 

prioritized topic on the political agenda and well-known within the management of chronic disease, this not 

the case in emergency medicine. The domain of pre-hospital and emergency medicine is dominated by the 

acute-care paradigm which to a certain extend means that the patient surrenders to the health professionals, 

who take responsibility for solving the patients’ health issues (100). Patient participation is often referred to 

as shared decision-making but the concept is multifaceted and spans from: a desire to improve quality and 

patient safety, to create coherence in health care, diminish health expenditure, to the change of culture of 

health professionals, and to see the patient as an equal partner in the encounter between health care system 

and patient (101).  

Prehospital triage is historically a way of sorting battlefield casualties into those needing immediate, urgent 

and non-urgent care (102). However, the challenge for today’s triage systems is not confined to mass 

casualties – it is a matter of patient management and gatekeeping, as well as identifying the seriously ill. The 

acute care paradigm is dominating the health professionals’ and the patients’ view of interaction and 

communication, and there is a lack of studies evaluating patient participation within the acute care setting 

(103). There is a general power asymmetry and the patients’ experience and preferences are not 

systematically considered  and do not necessarily have an impact on the decision-making process (58). This 

power asymmetry is perhaps even more profound within telephone triage where the triage decision has not 

traditionally been open for discussion. 

The implementation of patients’ self-evaluation of urgency in acute illness or injury defined as DOW has the 

possibility of initiating patient centeredness and patient participation within acute care. By embracing DOW 

as an important parameter in the triage process, the patient/relative is invited to take part in the decision-

making process. Even though it is not the solution to patient participation in telephone triage, it could be a 

step in the right direction. The studies in this thesis showed that patients’ worry is strongly associated with 

hospitalization (Study 3) and that when people were asked about their degree-of worry they revealed more 

relevant medical information (Study 1). Moreover, the use of DOW could guide the call-handlers’ pedagogic 

task of giving advice (Study 2). 
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The fact that the awareness of DOW did not have an impact on triage outcome (Study 2) could be explained 

by the weakness of the intervention. However, it could also be attributed to a general reluctance to inviting 

patients to take part in the decision process (triage process). The strength and structure of the intervention 

was partly due to the timing of the data collection which took place at the same time as the data for Study 3 

(prospective cohort study). This meant that we could not address the importance of integrating DOW before 

the data collection, because we simply did not know about the strong association between DOW and 

hospitalization. In addition, the process evaluation revealed that the structural problem with the intervention 

was not the only barrier perceived by the call-handlers. The call-handlers voiced a concern that the patients’ 

DOW could not be trusted, that it was too big a responsibility to place on the callers and that integrating 

DOW would mean that the health professionals’ role would be redundant. These concerns are a well-known 

problem both within telephone triage and implementation of patient participation. A study in decision-

making in general practice consultations revealed that decisions were often “doctor led” and that patients 

could be involved more than they were (104), and that there was a need to attend to both the perceived and 

the actual communication (105). However, the DOW should not substitute good clinical evaluation and can 

only serve as a method of gaining a valid parameter for the subjective feeling of urgency.  

This thesis builds on the assumptions that patients have an expertise of unconsciously assessing the severity 

of their symptoms. Moreover, every patient has his/her own personal attitude towards risks, values and 

preferences, not to mention societal values and resources, which is a prerequisite in patient participation. The 

literature points to the fact that patients do indeed want to be involved in decision-making. In one of the very 

few studies on patient participation from an emergency department, it was found that there was great desire 

for information across triage levels, and that high acuity did not decrease the wish for autonomy in decision-

making. However, the patients with high acuity were more likely to be excluded from the study (106).  One 

of the limitations in Study 1 was the fact that call-handlers found it difficult to ask patients about their DOW 

if they sounded distressed. However, if DOW is made a standard question in telephone triage the culture 

about bringing in the patients’ self-evaluation will probably be less an obstacle to overcome.  

DOW as an empowering tool  

Patient participation might facilitate patient empowerment which again could lead to paradigm shifts in 

health care (107). Perhaps the implementation of DOW in telephone triage has the potential to empower the 

patients and initiate a paradigm shift in telephone triage. Using DOW meant that patients shared more 

information, and this meant that their reasons for seeking help could be more easily clarified. This might aid 

the call-handler in the decision process and in help them tailor their advice to the patients’ needs. Such an 

approach has been found to decrease help-seeking and non-urgent help-seeking (31).  

The literature points to the fact that a large proportion of the callers to a medical helpline are not ill and could 

have waited and contacted their GP during office hours (28,107). This could be because people have an 
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expectation of a quick fix to their health problems and a perception that OOH services are for just those kind 

of inquiries (31). It has even been proposed that contacting an OOH is an automatic response to health 

problems (31), which may lead to inappropriate use of OOH services. However, the communication in 

telephone triage offers a unique opportunity for a  so-called “teachable moment”, where the patient can gain 

increased health literacy while being assisted with his/her problem  (108). A teachable moment is “an event 

that is co-created through interaction” and could potentially be used to change behavior (109). Within 

telephone triage, the patient is seeking help for a problem and a co-creation of the problem is facilitated (51). 

By asking the patient about their DOW a subconscious cue is stored and there is the possibility of moving the 

patient from intuitive to rational thinking. DOW could be potentially be used as a way of nudging the patient 

away from automatic and inappropriate use of OOH services (108). Moreover, this nudging could work both 

by preventing people to call for problems that could be managed in the primary sector and as a cue to help-

seeking in situations with a high DOW.  

There is a concern that increased patient participation and shared decision-making is not beneficial for 

disadvantaged patient groups and could possibly increase health inequality (101,110). However, a meta-

analysis of shared decision interventions studies actually showed reduced decisional conflict  in 

disadvantaged groups when shared decision making was actively used (110). In this context, DOW might aid 

in reducing the power asymmetry between the caller and the help care provider.  

DOW as a debiasing tool 

There are basically two approaches to clinical decision-making. One that makes use of statistics and 

probabilities and the other which focuses on the psychological factors guiding clinical decision-making 

(111). The psychological approach to decision-making incorporates both intuition and heuristics; the fast 

intuitive system (System 1) and a slow rational system (System 2) (53, 60,62–68). Considering that we use 

System 1 95% of the time it is inevitable that prejudice, preconceptions, attention bias and anchoring are part 

of the clinical decision-making process (53, 60,62–68). Most of the time decisions made on the basis of 

System 1 are appropriate. But in environments with low predictability as emergency medicine it is crucial 

that the inherent biases of System 1 are addressed. Research in decision-making in emergency medicine has 

identified numerous biases in the medical encounter (66,112). A way to face these are to make critical 

thinking a part of medical training from the very first day, and use cognitive forcing strategies in decision-

making as a reflective and decoupling step in the patient encounter (66). By asking the caller about their 

DOW the call-handler is forced to reconsider/or endorse his/her interpretation of the patients’ complaints. 

Thus, DOW could act as a cognitive forcing and decoupling facilitator. 
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12.3. Strengths and potential limitations 

The DOW was developed as a five-point numeric rating scale, inspired by the visual analogue scale 

(VAS) which was invented as a simple technique for measuring subjective experiences (113,114). The 

numerical rating scale and the visual analogue scales have been shown to be equally good at rating pain 

(95,115). For this study the numerical approach was used for obvious reasons. The feasibility of using the 

numeric rating scale to measure worry in general practice was proven in three studies from Finland, 

where primary care patients were asked to rate their worry before and after a GP consultation (115–117). 

It has, however, not been validated for telephone triage. Furthermore, in this thesis DOW was used for 

both children and adults despite that fact that the feasibility of the scale has only been tested on adults. In 

addition to this overall caveat, each study has specific strengths and limitations as per below:  

 

Strengths and limitations, Study 1 

A major limitation in the design of Study 1 was that the inclusion of participants because 

i. It was based on convenience sampling. 

ii. There was some reluctance among call-handlers to participate in the study especially when the 

callers sounded distressed 

These factors might have induced a selection bias and caused the skewed distribution of DOW towards lower 

DOW, which might have affected the credibility of the real distribution of DOW (118). However, the results 

from Study 3 confirmed that DOW is a valid measure both in the association to triage response and hospital 

admission. Moreover, a secondary analysis of the included calls found that a high DOW was associated with 

a feeling of severe consequences of the illness/injury, and that a strong “illness identity” (i.e. known 

symptoms of a known illness) was associated with a low DOW  (119). To embrace the content of DOW in 

all age groups, both gender, and reason for calling a larger qualitative study would have to be undertaken. 

Nevertheless, the application of the different data sources made us able to gain a comprehensive 

understanding of DOW and enhanced the credibility of the findings. Of the included calls, ten callers were 

not able to rate their DOW. To determine the DOW for these calls two researchers assessed the DOW 

independently using an intensity descriptor. Differences in assessment were solved by discussing of the 

findings. This approach has not been validated and has not previously been used for scaling of DOW. Due to 

the small number of calls where this method was used, inter-rater reliability tests were not carried out. A 

strength of the study was the dependability and confirmability that was achieved by the software program 

NVivo. The software made it possible for the principal investigator to perform the mixed analysis 

(combination of scaled DOW and themes) practically blinded to the scaled DOW, which served as an 

internal validation of the findings. 
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Strengths and limitations, Study 2 

Study 2 was designed as a pragmatic randomized controlled trial. A major limitation of this study was that a 

technical problem meant that DOW was not obvious on the call-handlers’ computer screens. DOW was not 

displayed (as planned) directly beneath essential data like PIN, name of patient and address on the screen 

right in front of the call-handler. Instead it was displayed on a screen to the call-handlers left or right side. 

This increased the risk of a type III error (an error of a program not adequately implemented) (84). 

Moreover, the process evaluation revealed several barriers for integrating DOW in clinical decision-making. 

These factors together with a participation rate of 33% and a low likelihood of getting a caller from the 

intervention group, made the call-handlers less vigilant towards cognitively registering the callers’ DOW. 

Only 33% of the eligible callers participated in the study, which is a relatively low participation rate. There is 

a tendency that non-responders in health surveys have a lower socio-economic position, higher prevalence of 

alcohol-drug and smoking related morbidity (120–122). To investigate if this was the case in our study, we 

applied the National Board of Health for permission to conduct a register study (hospital admission and co-

morbidity) on the non-participants. Permission for this was not granted on the grounds that when a caller had 

refused to participate, then this choice should be accepted to the widest extend. We therefore made a non-

response analysis on a logistic level, which showed that the study population was comparable to all callers 

regarding age, gender and triage response. Nevertheless, non-respondents might have been suffering from 

more co-morbid conditions and had a higher general use of acute non-life-threatening telephone services, 

which could pull the results in the direction of an unclear association to face-to-face contacts and 

hospitalization. This could affect the reliability of the study and limit the generalizability of the findings. 

Social desirability might have affected the rated DOW in the respect that callers rated their DOW higher 

before telephone triage in order to legitimize their call or for possible gain in the consultation (123,124). One 

of the major strengths of the study was the electronic set-up at the medical helpline made it feasible to gather 

a very large amount of data with minimal effort for the participants and no recall bias. In addition, a follow 

up rate of 100 % was achieved. In order to get a more reliable result, the study would need to be repeated 

with a stronger implementation strategy e.g. training in critical thinking and dual process theory. A repeated 

randomized study could also incorporate an assessment of the call-handlers’ attitude to risk since this has 

been associated with triage outcome (124).  

  



56 

 

Strengths and limitations, Study 3 

Study 3 was designed as a prospective cohort study. A strength of the study was that we could combine 

patient reported data (DOW and SRH) with the Danish registers as described above. Another strength is that 

both the questions of DOW and SRH were asked as a global item opposed to comparative items. The 

advantage of global items is that it allows the inclusion of all the person’s value and preferences, whereas the 

environment in which the answer is given, cannot be controlled and we do not really know on what the 

respondents base his/her answers (46). Moreover, we were able to address confounding by adjusting for age 

and gender, which are known to influence triage outcome and hospitalization (25,58). Another strength was 

the small risk of information bias in the study: The nature of the data collection did not allow for recall bias, 

and the outcome measures. Triage response and hospital admission were electronically collected via the 

electronic patient record and the National Patient Register, which is considered valid and of good quality, 

both regarding action diagnosis and co-morbidity registration (86,126,127). One of the most evident 

limitations in this study was the quality of the registration of treatments and stay in hospital. Endpoints for 

evaluating triage systems is debated (20,21). In this study a rigid definition of hospitalization with hospital 

stay ≥24 hours were chosen. This was chosen to avoid a data-anomaly we observed in the time-logging part 

of the hospital data: When we analyzed the data we found that a surprisingly large number of contacts were 

registered as ending at exactly at midnight each night. We suspect there in real life is no such exodus from 

the hospitals at 00.00:00! Most likely the finding could be explained by a habit of leaving the data logging 

undone during evening and night shifts. The secretaries would then enter the data the next day, setting the 

end-of contact time at midnight by convention. By using a conservative definition of hospitalization, we 

were able to mitigate the consequences of this registration practice.  
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13. Conclusion 

The three studies in this thesis showed that patients could scale their worry in the context of telephone 

consultation, and that this worry was associated with illness severity defined as hospital admission for 24 

hours or more. Furthermore, a dose -response relationship was seen between DOW and hospitalization, even 

though there was some interaction with age, co-morbidity and reason for calling. However, we found no 

effect of informing the call-handlers about the patients’ self-reported DOW on the triage responses.  Based 

on these findings, we conclude that DOW is a valid measure in clinical assessment in telephone triage that 

should be explored further.  

13.1. Perspectives 

The concept of DOW is new, and it would be valuable to explore the relation of DOW on clinical decision-

making, patient perspective, socio-economic status, utilization of health care services and health outcomes. 

However, the perspective of DOW goes beyond solving decisional conflicts in telephone triage, it also poses 

perspectives for ED triage, as these are also affected to unconscious bias in decision-making.  

Telephone triage is based on the spoken word and new research with artificial intelligence has shown 

promising results in prediction of utilization of acute health care resources. Therefore, a new and exciting 

step would be to apply the method of artificial intelligence to the MH1813 calls. This method could 

potentially detect calls where patients need treatment and/or are later hospitalized. Ultimately, artificial 

intelligence could be used to detect and “flag” time critical illness like e.g. chest pain, sepsis, stroke, and rare 

diseases like meningitis.  

An investigation of the association between DOW and socio-economic factors could prove valuable. The 

quality of the Danish registers offers an outstanding opportunity for such an exploration. This knowledge 

could help us understand why some people have more need for help in acute illness/injury than others, and 

this information could be used for educational purposes and in preventive campaigns.  

ED triage is based on vital signs, but these are not very precise in predicting health care utilization. 

Therefore, it would be interesting to test if the addition of DOW to in-hospital triage would improve resource 

allocation. A large randomized controlled trial could incorporate a repeated randomized trial at the MH1813 

as well as a randomized controlled trial at the ED, and the outcome measures could be based on the software 

system Epic Electronic Health Records (Epic) (figure 19). Within Epic information on treatments, 

procedures, time spent are registered, which would enable a more detailed picture of resource utilization. 

Moreover, an in-hospital testing of DOW on triage response would make it easier to explore the patients’ 

view on patient participation with DOW in semi-structured interviews, because these are physically present 

in the ED.  
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Figure 20, a register-based randomized controlled trial with the aim to test DOW on triage response at the MH1813 and the 

emergency department. 

 

An exploration into the patient perspective of participation in triage decisions would be mandatory. DOW 

should be explored in connection to patient satisfaction and complaints. Moreover, the whole aspect of DOW 

in clinical decision-making and the health professionals’ attitude to DOW would need a thorough 

investigation. In addition to this and to facilitate a strong implementation a combined educational strategy in 

dual process theory and the usefulness of DOW would have to be undertaken at both the MH1813 and the 

ED.  

Patient participation is high on the political agenda, but the generic guidelines are predominantly made for 

long lasting or chronic illness. With the DOW scale we might have developed a scale that allows for patient 

involvement in the short-term contact in emergency medicine.  
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Appendix 

 

Appendix 1, the triage tool and the superior chapters 

 

Appendix 1. the triage tool is divided into three main chapters of somatic illness, psychiatric illness and 

somatic injury. Here the main chapter “somatic illness” is chosen and in this chapter the category “infections, 

adults” is selected. 
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Appendix 2, the triage tool and questions related to infections, adults 

 

Appendix 2, the path after choosing” infections, adults” and fever>38 degrees Celsius, primary symptom in the 

somatic illness chapter, the triage tool guides the call-handler to ask questions regarding further localization, 

duration of fever, and description of general medical history. 
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Appendix 3, the electronic patient record template 

 

Appendix 3, the electronic patient record template. The triage response buttons are situated on the right-hand 

side. At the very top it is possible for the call-handler to change from the medical helpline template (MH1813) 

and the corresponding triage decision support tool to the emergency template (EMS-112) and the 

corresponding Danish Index for emergency care. 
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Appendix 4, the search string used in Pubmed 

 

Appendix 4, search string 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(((cronic[All Fields] AND illness[All Fields]) OR "acute illness"[All Fields]) OR ("activities of daily 

living"[MeSH Terms] OR ("activities"[All Fields] AND "daily"[All Fields] AND "living"[All Fields]) OR 

"activities of daily living"[All Fields])) AND (worry[All Fields] OR worries[All Fields] OR apprehension[All 

Fields] OR ("Concern"[Journal] OR "Concern (Anaheim)"[Journal] OR "concern"[All Fields]) OR 

("fear"[MeSH Terms] OR "fear"[All Fields]) OR ("uncertainty"[MeSH Terms] OR "uncertainty"[All Fields]) 

OR disquiet[All Fields]) 
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Appendix 5, joint effect estimates on a 3-point scale 

Appendix 5, Odds ratio for hospital stay ≥ 24 hours by gender, age groups, co-morbidity, reason for calling and caller 

status on a three-point scale 

 DOW 1-2 DOW 3 DOW 4-5 

   No.     Events  OR (95%CI)   No.        Events   OR (95%CI) No.        Events    OR (95%CI) 

Gender  

Male 1,608 29 1 (reference) 1,908 70 2.1 (1.4 to 3.2) 1,686 172 6.2 (4.2 to 9.3) 

Female 1,861 30 0.9 (0.5 to 1.5) 2,101 78 2.0 (1.3 to 3.1) 2,096 202 5.8 (3.9 to 8.6) 

Age          

0-5 886 7 0.6 (0.2 to 1.3) 1,049 20 1.4 (0.8 to 5.6) 673 13 1.4 (0.7 to 2.8) 

6-18 658 6 0.7 (0.3 to 1.6) 

  

778 15 1.4 (0.7 to 2.7) 512 23 3.4 (1.9 to 6.1) 

19-65 1,674 23 1 (reference) 1,833 43 1.7 (1.0 to 2.9) 1,809 126 5.4 (3.4 to 8.4) 

66+ 251 23 7.3 (4.0 to 13.3) 427 70 14.1 (8.7 to 22.9)  788 212 26.7 (17.2 to 41.4) 

Co-morbidity1          

Charlson score =0 3,019 31 1 (reference) 3,431 79 2.3 (1.5 to 3.5) 2,751 146 5.4 (3.7 to 8.0) 

 Charlson score =1 265 13 5.0 (2.6 to 9.7) 386 27 7.3 (4.3 to 12.4) 482 78 18.8 (12.2 to 29.0) 

Charlson score =2+ 185 15 8.6 (4.6 to 16.2) 270 42 18.0 (11.1 to 29.1) 549 150 36.6 (24.5 to 54.6) 

Reason for calling2          

Illness 1,774 35 1 (reference) 2,217 99 2.3 (1.6 to 3.4) 2,127 245 6.5 (4.5 to 9.3) 

Injury 746 3 0.2 (0.1 to 0.7) 776 13 0.9 (0.5 to 1.6) 525 29 2.9 (1.8 to 4.8) 

Caller status          

Patient 1,537 24 1 (reference) 1,600 47 1.9 (1.2 to 3.1) 1,454 121 5.7 (3.7 to 8.9) 

Relative or close friend 1,932 35 1.5 (0.7 to 1.9) 2,487 101 2.7 (1.7 to 4.2) 2,328 253 7.6 (5.0 to 11.6) 

Total 3,469   4,087   3,782   

1Logistic regression for co-morbidity is performed on n=11,339 

2Logistic regression for reason for calling is performed on n=8,223, leaving out “other”(n=444), psychiatric (n=51) and missing (n=2,678) 

reason for callings 

 



INTRODUCTION
Most people are good at predicting their 
own morbidity and mortality by self-rating 
their health,1 but it is unclear whether 
they are equally good at predicting their 
own need for help in situations when they 
have acute illness or injury. Triage tools 
are recommended in acute care to provide 
safe and efficient assessment of urgency 
and appropriate type of care,2 but generally 
fail to incorporate the caller’s perspective.3 

It is possible that patients are capable 
of providing unspoken information on 
symptom severity and that their perception 
could prove valuable in telephone triage. 

A normal reaction to illness or injury 
is problem-solving behaviour, in which 
worry has been described as the emotion 
that leads to problem-solving behaviour.2 
It might be useful for the caller’s self-
evaluation of urgency (defined as degree 
of worry) to be systematically incorporated 
into triage tools. 

This study aimed to explore the ability of 
callers to telephone triage to quantify their 
degree of worry, the association between 
their degree of worry and variables related 
to the caller, the effect of the degree of 
worry on triage outcome, and the thematic 
content of the caller’s worry. 

METHOD
Design
A mixed-methods study with simultaneous 
convergent design was conducted.4 
Quantitative data (descriptive statistics, 
associations of variables, and effect 
of degree of worry on triage response) 
and qualitative data (thematic analysis 
of telephone dialogues) were collected 
simultaneously. The qualitative and 
quantitative strands contributed equally to 
the results. 

Setting
The out-of-hours and emergency services 
in Denmark’s capital, Copenhagen, are 
combined in one organisation, and are 
accessible via two telephone numbers: 112 
for emergency calls and 1813 for less urgent 
calls.5 The helpline for less urgent calls is 
available from 4pm to 8am on weekdays 
and around the clock on weekends and 
holidays. Telephone triage is used to pre-
assess the need for the caller to access 
acute medical help.

Annually, the out-of-hours service 
handles about 1 million calls. Call handlers 
are nurses or physicians (in either primary 
or secondary care), who triage the caller 
to self-care, to their own GP on the next 

Research

Abstract
Background
Telephone triage is used to assess acute 
illness or injury. Clinical decision making is 
often assisted by triage tools that lack callers’ 
perspectives. This study analysed callers’ 
perception of urgency, defined as degree of 
worry in acute care telephone calls. 

Aim
To explore the caller’s ability to quantify their 
degree of worry, the association between 
degree of worry and variables related to the 
caller, the effect of degree of worry on triage 
outcome, and the thematic content of the 
caller’s worry. 

Design and setting
A mixed-methods study with simultaneous 
convergent design combining descriptive 
statistics and thematic analysis of 180 calls to a 
Danish out-of-hours service. 

Method
The following quantitative data were measured: 
age of caller, sex, reason for encounter, 
symptom duration, triage outcome, and degree 
of worry (rated from 1 = minimally worried 
to 5 = extremely worried). Qualitative data 
consisted of audio-recorded telephone calls.

Results
Most callers (170 out of 180) were able to 
scale their worry when contacting the out-
of-hours service (median = 3, interquartile 
range = 2–4, mean = 2.76). Degree of worry 
was associated with female sex (odds ratio 
[OR] 1.98, 95% CI = 1.13 to 3.45) and symptom 
duration (>24 hours: OR 2.01, 95% CI = 1.13 to 
3.45) (reference <5 hours), but not with age or 
reason for encounter. A high degree of worry 
significantly increased the chance of being 
triaged to a face-to-face consultation. The 
thematic content of worry varied from emotions 
of feeling bothered to feeling distressed. 
Callers provided more contextual information 
when asked about their degree of worry. 

Conclusion
Callers were able to rate their degree of worry. 
The degree of worry scale is feasible for larger-
scale studies if incorporating a patient-centred 
approach in out-of-hours telephone triage.

Keywords
after-hours care; computer-assisted decision 
making; mixed methods; patient participation; 
self-rated worry; telephone helpline; triage.

H Gamst-Jensen, MSc, PhD, RN, fellow; 
FK Lippert, MD, director, associate professor, 
Emergency Medical Services, University of 
Copenhagen, Copenhagen. L Huibers, PhD, 
MD, senior researcher, Research Unit for 
General Practice, Department of Public Health, 
Aarhus University, Aarhus. EF Christensen, 
MD, professor, Department of Clinical Medicine, 
Centre for Pre-hospital and Emergency Research, 
Aalborg University, Aalborg; Department of 
Anaesthesiology and Intensive Care, Aalborg 
University Hospital, Aalborg. K Pedersen, BA, 
student helper, Emergency Medical Services, 
University of Southern Denmark, Copenhagen. 
AK Ersbøll, MSc, PhD, professor, National 
Institute of Public Health, University of Southern 
Denmark, Copenhagen. I Egerod, MSN, PhD, 

RN, professor, Intensive Care Unit, University of 
Copenhagen, Rigshospitalet, Copenhagen. 

Address for correspondence

Hejdi Gamst-Jensen, Emergency Medical 
Services Copenhagen, University of Copenhagen, 
Telegrafvej 5, 2750 Copenhagen, Denmark.

E-mail: hejdi.gamst-jensen.01@regionh.dk 

Submitted: 7 August 2017; Editor’s response: 
21 September 2017; final acceptance: 2 October 
2017.

©British Journal of General Practice

This is the full-length article (published online 
13 Feb 2018) of an abridged version published in 
print. Cite this version as: Br J Gen Pract 2018;  
DOI: https://doi.org/10.3399/bjgp18X695021

Hejdi Gamst-Jensen, Linda Huibers, Kristoffer Pedersen, Erika F Christensen, Annette K Ersbøll, 
Freddy K Lippert and Ingrid Egerod

Self-rated worry in acute care telephone triage: 
a mixed-methods study 

1  British Journal of General Practice, Online First 2018



working day, to hospital consultation, to a 
home visit, or to direct hospitalisation. The 
call handler’s clinical decision making is 
guided by a locally developed, criterion-
based decision tool (visitor guide, Denmark, 
Copenhagen, 2011). 

Data collection
Study population. Calls concerning somatic 
illness in adults (aged ≥15 years) were 
included. Calls made on behalf of another 
person, or concerning life-threatening 
problems or logistical problems (such as 
transportation) were excluded. Participating 
call handlers collected data on 3 consecutive 
days: Wednesday 30 March and Thursday 
31 March 2016 (4pm to 10pm), and Friday 1 
April 2016 (8am to 4pm), which was a bank 
holiday. A convenience sample of calls to 
the out-of-hours service in Copenhagen 
was included.

Data sources. Two data sources were 
used: internal patient registration (data 
on age, sex, and triage outcome such as 
face-to-face consultation at an emergency 
department or advice on how to self-care) 
and recorded voice logs of the calls (to 
describe the emotional manifestations of 
degree of worry, reason for encounter, 
symptom duration, and degree of worry). 

Call handlers were instructed to assess 
the callers’ degree of worry. All call handlers 
were invited (by e-mail and at a staff 
meeting) to collect data and they received 
instruction about the data collection, 
criteria for inclusion, focus of the study, 
and voluntary caller participation. Question 
sequence and phrasing were tested in 
calls 2 weeks before data collection by 
two experienced call handlers, and revised 
according to their recommendation. The 
call handler’s greeting to out-of-hours 
calls was, for example: ‘This is the medical 
helpline, how can I help you?’ At the call 
handler’s discretion, the caller was invited 
to participate in the study, giving their 
verbal informed consent. Subsequently, 
data collection was carried out by the call 

handler posing the following question: ‘How 
worried would you say you are on a scale 
from 1 to 10 for the condition you are calling 
about today?’

Degree of worry was registered on a 
scale (1–10) similar to the Numeric Rating 
Scale, which is regarded as equally good 
for rating pain as the Visual Analogue Scale 
in clinical settings.6 In calls where the 
callers failed to provide a numeric response 
reflecting their degree of worry, an intensity 
descriptor/converter was used to convert 
the spoken word to a numeric value6 by two 
researchers carrying out an independent 
assessment. The differences were solved 
through discussion, resulting in a final 
degree of worry score. 

Quantitative data collection. Variables for the 
quantitative strand were: age group (15– 30, 
31–45, 46–60, ≥61 years), sex, duration 
of symptoms (<5 hours, 5–24 hours, 
>24 hours), reason for encounter (injury, 
acute illness, exacerbation of chronic 
disease), triage outcome (self-care advice, 
referral to GP, call transferred to physician, 
consultation at hospital, direct hospital 
admission, or other), and degree of worry. 
Triage outcome was divided into face-to-
face consultation (hospital consultation, 
hospital admission, or other) and telephone 
consultation (self-care advice or contact 
with a GP during office hours.

Quantitative data analysis. Descriptive 
analysis was performed using frequency 
distributions (number, percentage), 
median value, mean, and interquartile 
range (Q1– Q3). Degree of worry was 
aggregated into a five-point ordinal scale 
ranging from 1 = minimally worried to 
5 = extremely worried. The associations 
between quantified degree of worry 
and age, sex, reason for encounter, and 
symptom duration as explanatory variables 
were analysed using ordinal regression. The 
association between triage outcome and 
degree of worry was analysed using logistic 
regression. Backward elimination was used 
to obtain a model including only significant 
variables. Results were reported as odds 
ratios (ORs) with 95% confidence intervals 
(95% CIs), and P-values when appropriate. 

Finally, a non-response analysis on sex 
and age was carried out, comparing the 
non-responders with responders in the 
study period using Wilcoxon’s rank sum 
test (age) and Fisher’s exact-test (sex). A 
P-value <0.05 was considered significant 
for all analyses. Data were analysed using 
Excel (version 7.9) and SAS Enterprise 
Guide (version 7.12). The quantitative part of 

How this fits in
Triage tools for non-urgent conditions often 
do not include the patient’s perspective. 
Callers to emergency care are able to rate 
their degree of worry. Degree of worry can 
be scaled on a continuum from problem 
focused to emotional coping. Asking callers 
about self-rated worry seems feasible in 
order to incorporate patient involvement in 
urgent-care telephone triage.

British Journal of General Practice, Online First 2018  2



the study is reported in accordance with the 
STROBE statement.7

Qualitative data analysis. The qualitative 
strand was created by transcribing the 
recorded voice logs,8,9 focusing on emotional 
factors leading to the out-of-hours contact. 
Thematic analysis was carried out by two 
of the authors, as described by Braun and 
Clarke.10 Transcribed voice logs were coded 
inductively and sample size was determined 
by the number of included calls over the 3-day 
period; however, informational saturation 
was obtained.11 In the transcription process 
every voice log was categorised according to 
the final degree of worry; the initial coding 
was carried out while blinded to the degree 
of worry category to internally validate the 
findings. The initial codes were clustered 
into themes, and data were systematically 
reviewed to ensure that name, definition, and 
exhaustive set of data supported the theme. 

Mixed-method analysis. The data strands 
were merged to provide one interpretation 
of the interface between data sources. This 
was carried out by horizontal analysis of 
the unblinded (to degree of worry) dataset 
and construction of matrices and themes. 

The thematic-and-mixed analysis was 
supported by investigator triangulation and 
differences were resolved by consensus. 
NVivo (version 10) was used for coding 
and analysis, and the results are reported 
according to the COREQ criteria.12

RESULTS
Study population
A total of 261 eligible callers were invited to 
participate in the study and, after exclusion, 
there were 180 consenting participants 
remaining (Figure 1). Most participants 
(n = 170; 94.4%) were able to numerically 
rate their degree of worry (Table 1). The 
median degree of worry was 3, interquartile 
range (IQR) = 2–4 (mean = 2.76) with a 
right skewed distribution. Telephone 
consultations lasted 3–12 minutes. 
The median age of included callers was 
33 years (IQR = 25–49) and 63% (n = 113) 
were female. Reasons for encounter were 
injury (n = 37), acute illness (n = 120), 
exacerbation of chronic disease (n = 15), 
other (n = 7), and undetermined (n = 1). 

Quantitative results
Association with degree of worry. The 
median degree of worry was 3 (IQR = 2–4) 

Approached for
inclusion
(n = 261)

Consent not
granted
(n = 1)

Call on behalf
of child
(n = 16)

Call handler
failed to

ask questions
(n = 19)

Technical
problems with

voice log
(n = 33)

Duplicates
(n = 12)

Included in study
(n = 180)

Figure 1. Flowchart showing number of calls included.

Table 1. Data on degree of worry, sex, age, symptom duration, reason 
for encounter, and triage outcome of callers to telephone triage 

 Distribution of study population Degree of worry, 
Variable (N = 180 )  n (% female)  median (IQR)

Overall degree of worry  3 (2–4)

Age, years 
 15–30  80 (64) 3 (2–4) 
 31–45  46 (61) 2 (1–4) 
 46–60  38 (66) 3 (2–4) 
 ≥61  16 (56) 3 (2–4)

Symptom duration, hours 
 <5  56 (68) 2.5 (2–4) 
 5–24  42 (69) 2.5 (1–4) 
 >24  82 (56) 3 (2–4)

Reason for encountera 
 Injury  37 (51) 3 (2–4) 
 Acute illness  120 (69) 3 (2–4) 
 Exacerbation of chronic disease  15 (53) 3 (2–4) 
 Other  7 (43) 3 (1–3)

Triage outcomeb 
 Self-care 20 (75) 2 (1–4) 
 GP  39 (64) 3 (1–4) 
 Telephone call transferred to physician  19 (79) 2 (1–2) 
 Hospital, assessment  16 (69) 4 (3–4) 
 Hospital, treatment 76 (55) 3 (2–4) 
 Direct hospitalisation  6 (50) 3.5 (3–4) 
 Othera 4 (50) 2.5 (1.5–3.5)

aReason for encounter missing for one individual. bReferral to consultant, home visit, referred to the National Poison 

Helpline. IQR = interquartile range. 
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for females (mean = 2.90), which was 
significantly higher than for males, whose 
median degree of worry was 3 (IQR = 1–3) 
(mean = 2.52) (OR 1.98, 95% CI = 1.13 to 3.45). 
The association between symptom duration 
(<5 hours, 5–24 hours, and >24 hours) and 
degree of worry was significant (P = 0.028). 
Callers with symptom duration >24 hours 
had a significantly higher degree of worry 
than callers with symptom duration <5 hours 
(OR 2.01, 95% CI = 1.13 to 3.45). Age and 
reason for encounter were not significantly 
associated with degree of worry.

A degree of worry >2 resulted in more 
face-to-face consultations (degree of 
worry = 5 versus 1: OR 6.1, 95% CI = 1.3 
to 29.5) (Figure 2). Age and reason 
for encounter were not associated with 
dichotomised triage outcome (face-to-face 
consultation or telephone consultation), and 
the elimination of these variables had little 
effect on the estimates. 

Non-response analysis. The study group 
was significantly younger than all callers in 
the study period, but there was no difference 
in sex distribution (P<0.001).

Qualitative results
Types of worry. Thematic analysis of 
emotional response to worry resulted in 
nine sub-themes (Table 2), which were 
reduced to five sub-themes that were 
expressed as scaled emotion (degree of 
worry). The emotional responses described 
a continuum of emotions ranging from 
‘bothered’ to ‘distressed’ (Tables 2 and 3). 
These states translated to the categories of 
scaled degree of worry: ‘minimally worried’, 
‘slightly worried’, ‘worried’, ‘very worried’, 
and ‘extremely worried’ (Table 3).

Analysis of the voice logs showed that the 
questions ‘How worried are you?’ and ‘Can you 
tell me why you are worried?’ prompted new 
information such as additional information 
on chronic disease, a more extensive medical 
history, or a detailed family history. 

DOW 1

DOW 2

DOW 3

DOW 4

DOW 5

OR (95% Cl)
1 10

Figure 2. Odds ratio for being triaged to face-to-face 
consultation versus telephone consultation only.a

aDegree of worry (DOW) 1 is used as reference. Model 
adjusted for sex and age

Table 2. Emotional reasons for telephone contact and the result of the 
mixed horizontal analysis

   Scaled emotion, 
Quotes Sub-theme Theme DOW score (n)

‘Symptoms are bothersome’ Bothered  Minimally worried 
‘I don’t think it is acute but it’s annoying.’   DOW 1  (35)

‘I’m concerned what the scar will look like.’  Concerned  Slightly worried  
‘I’m concerned that it might get worse.’   DOW 2  (41)

‘I’m starting to get nervous about my neck.’ Insecure  Worried 
‘I’m starting to feel insecure about this.’   DOW 3  (42)

‘I’m just sitting here getting more and more upset.’ Apprehensive  

‘I don’t know if I should go to bed or take it  Sensing urgency 
more seriously?’ 
‘I can’t wait until I get an appointment with my doctor.’

‘It is like my body is telling me to seek help.’ Bodily sensation  Very worried 
‘Something feels very wrong.’ of unrest  DOW 4  (48)

‘I do not know how to do it [provide wound care].’ Helplessness 
‘I don’t know what to do about it … I really need  
some advice.’

‘I’m afraid I have caused the death of my fetus.’   Extremely worried 
‘I can’t bear it any more and I’m starting to panic.’ Distressed  DOW 5  (14)

DOW = degree of worry. 
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DISCUSSION
Summary 
This study found that it was possible for 
callers to score their degree of worry when 
calling a medical helpline. Sex and symptom 
duration could explain some variation 
in caller’s degree of worry. Moreover, a 
high degree of worry was associated with 
higher odds for being seen in a face-to-face 
consultation. The scaled degree of worry 
ranged in a continuum from minimally 
worried (degree of worry = 1) to extremely 
worried (degree of worry = 5) with the 
connecting themes: bothered, concerned, 
insecurity, sense of urgency, and distressed. 

Strengths and limitations
The advantage of this study was the mixed-
methods study design and minimal risk 
of recall bias. Incorporating the patient 
perspective into acute health care by using 
degree of worry was found to be feasible. 

The study had some limitations. The 
question of worry and worry intensity was not 
uniformly articulated at the beginning of the 
telephone consultation, which could influence 
the stated worry intensity — especially if the 
telephone consultation itself had a worry-
relieving effect. The convenience sample 
implies a risk of selection bias. Call handlers 
found it difficult to ask very distressed callers 
about their degree of worry. Thus, the study 
population was most likely not representative 
of the total population of callers because it 
mainly included patients with a lower degree 
of worry, which would skew the result in 

the direction of less degree of worry. A trend 
towards an effect of increasing degree of 
worry on odds for face-to-face consultation 
was observed. Furthermore, caller personality 
characteristics, such as trait, were not 
included, which might confound the results.

Comparison with existing literature
Degree of worry has been explored in three 
small-scale studies in the same study 
population (n = 62) in Finland, which aimed 
to explore the precursors for excessive 
health anxiety in young adults consulting 
their GP.13–15 The participants were asked 
to rate their worry on a Visual Analogue 
Scale (0–100), with a score above 50 defining 
the person as worried.14–15 Perception of 
the duration and course of the complaint 
together with psychological characteristics 
were associated with the degree of worry 
expressed by primary care patients.13 The 
studies also found that uncertainty, being left 
without an explanation, and the seriousness 
of an illness defined as the impaired ability 
to function characterised the worry voiced 
before a doctor’s consultation.15 These 
findings13–15 are in line with the present study 
and could be seen in the context of the self-
regulatory model by Leventhal.16 Leventhal 
et al’s theory on help-seeking behaviour 
proposes that a situational stimulus 
(symptom) is followed by a cognitive and 
emotional response, a behavioural reaction 
(coping), and appraisal of the efficacy of 
these behaviours. Representation of illness 
consists of five cognitive representations: 

Table 3. Scaled emotion and mixed analysis of narratives as presented 
by callersa

Scaled emotion Narrative

Minimally worried Minimally worried. Being bothered by symptoms that have been present  
 for a while. Feeling frustrated and eventually calling the medical helpline  
 with the intention of receiving treatment/referral.

Slightly worried Concern. Characterised by insecurity and not knowing how to react to the  
 situation. Concern led to exploration of cause of the problem, its 
 consequences, and information seeking.

Worried A kind of insecurity and rumination and the constant re-evaluation of the  
 condition and its progression. The call to the medical helpline was made  
 with the intention of getting reassurance that the condition was not serious  
 and would be self-limiting.

Very worried A sense of urgency because the condition was potentially dangerous and  
 should be assessed by a doctor. Uncertainty regarding the urgency of the  
 condition, which could lead to helplessness.

Extremely worried A feeling of distress and certainty that something was wrong after repeated  
 re-assessment of the condition and contemplation about the consequences.  
 The expression ‘I am really upset’ described a feeling of threat (implied by  
 the caller) if the patient failed to get medical attention.

aWords in bold indicate connecting themes.
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identity — the label that the person assigns 
the symptoms; consequences — the 
expected outcome of the symptoms; cause 
— idea of what caused the illness; timeline 
— expected duration of the illness; and 
perceived cure or control over the disease.16 
In the current study, worry leading to help 
seeking could be scaled from the problem 
oriented to the very emotional.17

The lack of association between age 
and degree of worry corresponds with the 
findings of Kolk et al,18 who described that 
the effect of age was mediated by the 
number of chronic diseases (older people 
experience more chronic disease). The 
Finnish studies did not find a sex difference 
in degree of worry,14,15 whereas the current 
study found that females reported a slightly 
higher degree of worry. Two Danish studies 
found that females report their self-rated-
health as being worse than males.19 A 
sex variation in self-reported health is a 
generally known phenomenon,18 which 
might be comparable to self-rated degree 
of worry. 

The finding of the current study that 
degree of worry is associated with duration 
of symptoms and perceived medical 
urgency has not been seen in other studies. 
The Finnish studies were carried out in 
daytime primary care and used a symptom 
duration of more or less than 2 weeks.13 The 
current study used a shorter time frame 
corresponding to the general aims of the 
out-of-hours care services in regard to time 
perspective. It did not find an association 
between degree of worry and reason for 
encounter, but quite general categories 
were used for reason for encounter. The 
authors conclude that degree of worry 
is not entirely free of context but this 
should not matter in regard to telephone 
consultation, when the complaints of the 
caller should be evaluated regardless of 
their age, sex, reason for encounter, and 
other characteristics.

This study showed an association between 
degree of worry and triage outcome, with 
callers having a degree of worry score >2 
receiving more face-to-face consultations. 
The association between degree of worry 

and triage outcome could be mediated by 
a low feeling of control,20 or the fact that 
low-urgency problems to a large degree 
can be dealt with by performing self-
care.21 A third explanation might be that 
the expectation of treatment is anticipated 
in the problem-solving sub-group of those 
whose degree of worry is 1–2 (such as 
obtaining a prescription), whereas a degree 
of worry of 4–5 might reflect a fear of having 
a more serious illness. 

Implications for research and practice
The patient-centred approach of scoring 
degree of worry in telephone triage might 
be a beneficial addition to existing triage 
tools. The authors acknowledge that worry 
intensity might not be assessed easily by 
a single-item worry question, however, 
because of the complexity of coping when 
faced with illness or injury. 

The authors hypothesise that the caller’s 
perception of urgency of the problem has 
the potential to improve decision making in 
telephone triage. Questioning the caller’s 
perspective invites the caller to take part in 
decision making and facilitates information 
sharing. Attempts should be made to 
explore the systematic incorporation 
of degree of worry and its effect on the 
caller, call handler, patient outcome, and 
healthcare use in calls to acute medical 
care services.

Further research would be beneficial to 
investigate the correlation of this patient-
centred approach with healthcare use 
and whether more contacts can be dealt 
with by telephone consultation; its effect 
on the healthcare professionals providing 
telephone consultations and whether their 
clinical decision making is affected by the 
awareness of degree of worry; and its worry-
relieving effect. This study may represent a 
paradigm shift in acute care by introducing 
patient participation and empowerment.22,23 

Moreover, there is a possibility that the 
cognitive task of rating a degree of worry 
could provide an opportunity to empower 
callers24 by teaching patients health 
behaviour25 such as providing advice on 
self-care.
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Background 
Telephone triage entails the assessment of patient urgency and direction of flow in out-of-hours services 
(OOH) although visual cues are inherently lacking. Triage tools are recommended but current tools fail to 
provide systematic assessment of the caller’s perspective. It has been demonstrated that callers can scale 
their degree-of-worry (DOW) to the out-of-hours helpline, but its impact is still undetermined.  
Aim 
To determine the effect of the call-handlers’ awareness of the caller’s DOW on the telephone triage 
response.   
Design and setting 
A pragmatic randomized controlled trial at a Danish medical helpline incorporating OOH services. 
Methods 
Prior to contact with a call-handler, callers were asked to rate their DOW on a five-point scale. Calls were 
randomized to show or not show the DOW on the call-handlers’ screens. Callers were patients or their close 
relatives/friends. Primary outcome was number referrals to face-to-face consultation. Call-handlers used 
DOW at their discretion and we performed a process evaluation of the intervention.  
Results 
Of 11,413 calls, 5,705 were allocated to the intervention and 5,708 to the control group (follow up 100%). 
No difference on triage response was detected between the two groups (OR 1.05, 95% CI 0.98 to 1.14, 
p=0.17). The process evaluation identified structural problems in the implementation and reluctance to 
using the DOW.  
Conclusion 
The DOW did not affect triage response in daily practice. This finding might reflect a poor effect or a weak 
implementation strategy. A repeated RCT with an improved design is needed to determine the effect of 
DOW on triage response. 
Key words (MeSH) 
Out of hours medical care, randomized controlled trial, patient centered care, unconscious psychology, 
decision-making, triage 
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Background 
Telephone triage has a widely used gatekeeping function of assessing the level of urgency of the 

patient’s condition and directing the flow of out-of-hours services (OOH). It is a service that might 

include a telephone consultation (advice of self-care or to contact general practitioner during office 

hours) or referral to a face-to-face consultation (emergency department, home visit by physician, direct 

hospitalisation or dispatch of ambulance). In telephone triage, a call-handler (usually a nurse or a 

physician) makes clinical decisions based on the dialogue with the caller. Clinical decision-making in 

telephone triage is particularly challenging due to the lack of visual cues (1), and might be complicated 

by individual human factors related to the caller or the call-handler (2–4) and by individual 

preconceptions (4,5). Triage tools are recommended in telephone triage, but these are mainly based on 

criteria and symptom intensity (6), and are criticized for failing to incorporate the patient perspective 

and context (7,8). 

 

Patients’ motives for contacting OOH range from information seeking to a cry for help in true urgency 

(9–11). Nonetheless, patients’ perceptions of their illness or injury are rarely assessed during OOH 

telephone consultation, which is the most common cause of malpractice claims in this setting (12,13). 

Research shows that call-handlers favour biomedical problems (14) and that open-ended questions are 

not commonly used during telephone consultations (1). A feasibility study on self-rated worry 

demonstrated that patients volunteered more medically relevant information when they were asked 

about their DOW (15). Call-handlers have expressed fear of making the wrong decisions by 

underestimating the severity and facing public scrutiny (8,16), thereby constraining themselves to a 

more conservative triage pattern and referring more patients to be seen in hospital (17,18). Over-triage 

might compromise patient safety (19), and a study on relevance of  

 

telephone triage decisions by general practitioners (GP) in an OOH service estimated that 22% of calls 

seen in a face-to-face consultation were judged as irrelevant (20) and that 46-68% of these could have 

been handled as a telephone consultation only (21).  Early studies on DOW show an association 

between DOW, illness perception and health outcome (15,22), but knowledge of call-handlers’ 

awareness of DOW and its effect on triage response is yet to be explored. We hypothesized that the 

caller’s DOW was an important adjunct to the information received by the call-handlers and might 

affect the outcome of telephone triage to more calls triaged to telephone consultation only. The aim of 

our study was therefore to determine the effect of the call-handlers’ awareness of the caller’s DOW on 

the telephone triage response.   

 

 

Methods 

Design 

The study had a pragmatic randomized controlled design providing the call-handlers with information of 

the caller’s DOW in a computer assisted randomization. The study was reported in accordance with the 

CONSORT statement (23). 

 

Setting 

The acute care system within the Capital Region of Denmark can be reached by calling the Emergency 

Medical Service Copenhagen (EMS), where two different telephone numbers act as access points to pre-

assessment and triage. The telephone number 1-1-2 receives emergency calls for assumed life-

threatening injury/illness (130,000 calls per year) and the medical helpline 1813 (MH1813) with the 
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phone number 1-8-1-3 receives calls for any other medical request including referral to an emergency 

department for acute non-life-threatening illness/injury. At the MH1813 the call-handler is a registered 

nurse or physician, who triages the caller to either self-care, GP during office hours, face-to-face 

consultation at the emergency department, home visit, direct hospitalisation, or ambulance dispatch. The 

MH1813 handles approximately one million calls per year of which roughly 40% are triaged to either 

self-care or contact with their GP. Triage and determination of urgency is guided by a criterion-based 

triage tool. The triage tool consists of three main categories: somatic illness, somatic injury, and 

psychiatric illness. Each category is sub-divided into a number of options depending on symptom 

localisation and severity. The triage tool was developed locally without validation (Appendix 1, work 

place set up).  

 

Data collection and variables 

An automated telephone questionnaire elicited the caller’s degree-of-worry (DOW) as the initial 

response to calling 1-8-1-3 before the call-handler responded. Eligible callers were Danish speaking 

patients or their close relatives/friends. Callers rated their DOW on a 5-point scale by responding to the 

following question: “How worried are you about your problem on a scale from one to five, where one is 

minimum worry and five is maximum worry?” Informed consent was obtained electronically, and 

callers were asked to describe their relation to the patient (Appendix 2). Data collection was conducted 

from January 24th to February 9th, 2017. 

Telephone triage response was categorized as: 1) telephone consultation (on-the-spot self-care advice by 

the call-handler or next-day visit to the GP), 2) face-to-face consultation (referral to an emergency 

department, physician home-visit, hospitalization, or ambulance dispatch), or 3) other (other 

recommendations or lab results).   

 

Data on the triage response were collected from the computerized patient records at the EMS along with 

age, gender and reason for encounter, categorized by the call-handler as somatic illness, somatic injury, 

psychiatric illness, or other.  

 

Intervention  

The intervention consisted of informing the call-handlers of the caller’s DOW. According to protocol, 

call-handlers in the intervention group were visually informed of the caller’s DOW prior to taking the 

call. The call-handlers were instructed to use the DOW at their discretion. Information on DOW was 

planned to show on the CAD system template displaying personal identification number    

 

Randomization 

Each call was given a unique session identification number with a time stamp and was randomly 

assigned to the control or intervention group as per computer generated randomization schedule (1:1). 

After randomization the intervention call-handler was unblinded to DOW while the control call-handler 

remained blinded.   

 

Sample size 

Sample size was calculated based on an effect size of 2.5% change in triage response, power of 80% and 

significance level of 5%. Approximately 40% of calls were telephone consultation (24). To detect a 

2.5% change in triage response, a study population of 4,232 in both intervention and control group 
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would be needed. To allow non-response and incomplete variables, we aimed to include 10,000 

participants. 

 

Intervention process evaluation 

Degree of program implementation was determined by awareness and use of DOW during telephone 

consultations (25). Process evaluation was conducted twice daily for five days including spot-checks of 

call-handlers’ awareness of data collection and asking them to identify DOW on their screen. This was 

calculated by the number satisfactory call-handlers/number of active call-handler stations). The 

intervention quality-and-integrity was assessed by the first author by semi-structured interviews with a 

convenience sample of call-handlers. The interview guide (Appendix 3) focused on the awareness of 

DOW and perception of the usefulness of DOW in telephone triage. Thematic analysis as described by 

Braun and Clarke (2013) was used to analyse the interviews (26). 

 

Ethics 

The study was approved by the Danish National Board of Health, reference number 3-3013-1416/1/ and 

the National Data Protection Agency PVH-2015-004, I-Suite number: 04330. All participants gave informed 

consent. The National Ethics Committee was consulted, and approval was not deemed necessary H-

15016323.  

 

Statistical methods 

We applied intention-to-treat and analysis was performed blinded to group allocation. The primary 

outcome was telephone consultation vs. face-to-face consultation. The participant demographics were 

age  (0-5, 6-18, 19-65 and 66+ years), reason for encounter (somatic illness, somatic injury, psychiatric 

illness, other), DOW (scale of 1-5), profession of call-handler (nurse, physician, other), day 

(weekday/weekend), and time of call (day=08-16, evening=16-24, night=00-08).  

Descriptive analysis was performed using frequency distributions (numbers and percentages), median 

and interquartile range (IQR). The effect of DOW on triage response was analysed comparing 

intervention group and control group using a Chi-square test and logistic regression. The modifying 

effect of age was assessed by stratified analyses for children aged 0-5 years and adults aged 66+ years) 

(data not shown).  

 

Non-response bias was investigated comparing variables of gender, age, reason for encounter and triage 

response on all calls (including the study population) during the data collection period compared to the 

study population.  

 

Results are reported as odds ratios (OR) with 95% confidence intervals (95%CI) and p-values when 

appropriate. A p-value of <0.05 was considered significant. Data were analysed using SAS enterprise 

7.12.  

 

Results 

Population  

A total of 38,787 calls were received at the MH1813 during the data collection period, and 11,413 

participants were randomized to either intervention group (n=5,705) or control group (n=5,708) (figure 

1). The intervention group and control group were similar in all aspects (caller, call and call-handler 

characteristics) (table 1).  Median age of study population was 30.0 (IQR 6 to 49) and 54.1% were 
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female. The distribution of DOW was: DOW=1 was 9.5%; DOW=2 was 21.2%; DOW=3 was 36.0%; 

DOW=4 was 20.1%; and DOW=5 was 13.3%. Telephone consultations were received by 43.8%, face-

to-face consultations by 49.5%, and 6.8% other. The distribution of “reason for encounter” was somatic 

illness 54.0%, somatic injury 18.1%, and 0.9% psychiatric illness. Most calls were made in the evening 

(53.8%), on weekdays (60.7%) and handled by nurses (78.1%). The triage response category “other” 

was excluded in statistical analyses due to small numbers (n=392 vs. 379). 

 

Triage response and DOW 

Triage response was similar in the two groups: 2558 vs. 2633 (intervention group vs. control group) 

were triaged to telephone consultation and 2850 vs. 2799 were triaged to face-to-face consultation (OR 

1.05 95% CI 0.98 to 1.14 p=0.17) (Appendix 4, detailed triage response). No differences were found 

between the young vs. older age groups.  

The non-response analysis showed no difference between all calls during the data collection period and 

the study population for age, gender, reason for encounter and triage response (Appendix 5).  

 

Process evaluation 

Individuals staffing the call-handler stations during assessment were aware of the intervention and the 

placement of DOW on their screens (82-100%). We completed 13 semi-structured interviews suggesting 

that the intervention was compromised by changes in the computer display. According to the 

participants the placement of DOW was not sufficiently close to the main patient data (e.g. personal 

identification number, address), call-handlers often missed the information. The barriers voiced by the 

call-handlers were, among others, that the callers’ DOW could not be trusted, that the call-handlers 

intuitively recognized the callers’ DOW and that the provision of DOW was too big a responsibility to 

place on the caller. Moreover, many of the interviewed call-handlers believed that their intuition was as 

good as the scale to determine caller’s DOW, and therefore they did not consider DOW a useful 

parameter (table 3).  

 

Discussion 

Summary 

The aim of our study was to determine the effect of the call-handlers’ awareness of the caller’s DOW on 

the telephone triage response. We intended to introduce a situational cue that could aid decision-making 

in telephone triage. We achieved a 100% follow-up on triage response but did not find a difference in 

outcome of triage, i.e. more referrals to face-to-face consultations at the emergency department.  

 

Strengths and limitations 

The strength of the study is the design with random allocation of the intervention and complete follow-

up. Another advantage is the setup of the data collection with minimal effort from the intervention 

group and minimal recall bias. However, a structural problem meant that DOW was not displayed on the 

call-handlers’ central screens beneath the essential information of name, address and personal 

identification number, which has probably reduced awareness of the DOW for the call-handlers. This 

problem has most likely biased the results in direction of no effect. Moreover, only 33% of the actual 

callers participated in the study which could result in selection bias. This might imply that the study 

population cannot be generalized to the entire OOH patient population, because we might find more 

face-to-face responses within the non-respondent group. However, when we compared all callers with 

the study population no differences on key characteristics were detected.  

Comparison with existing literature 
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The process evaluation showed that the awareness and especially the use of DOW was limited, thus the 

intervention was weak. Although the staff was well informed of the study taking place, they did not pay 

attention to the displayed DOW. This could be ascribed to the placement of DOW on the computer 

screens and the low likelihood of getting a caller from the intervention group (callers’ participation rate 

33% and 1:1 allocation). Moreover, call-handlers expressed barriers towards incorporating DOW in the 

clinical decision-making process. The results might therefore be suffering from a type III error of an 

intervention not adequately implemented (27). The barriers voiced by the call-handlers were, among 

others, that the callers’ DOW could not be trusted, that the call-handlers intuitively recognized the 

callers’ DOW and that it was too big a responsibility to place on the caller. These barriers towards 

patient participation are well known in health care (3,28–30). Moreover, the intervention was in the 

setting of telephone triage where the triage decision has not traditionally been open to discussion. Even 

though the process evaluation points in the direction of a weak implementation, the findings might 

indicate that the awareness of DOW does not have an impact on triage decision-making. Generally, a 

certain degree of over-triage is golden standard in acute and emergency telephone triage. However, as 

stated in the background section, a large proportion of those seen in face-to-face consultation are not 

considered medically relevant, and the provision of DOW might be useful in increasing precision in 

triage. A repeated RCT with a stronger intervention strategy is needed to elucidate the effect of DOW 

on triage response, also the association between DOW and acute health care utilization will have to be 

investigated (31). 

Conclusion 

In this study, the awareness of callers’ DOW did not influence the calls-handlers’ triage response in a 

medical helpline. This finding might reflect a poor effect or a weak implementation strategy resulting in 

insufficient use of the information provided by DOW. A repeated RCT with an improved design is 

needed to determine the effect of DOW on triage response. The literature supports a patient centred 

approach and the appliance of decision-tools in triage, and the use of DOW might help facilitate this.

 

The study was funded by: The Danish foundation TrygFonden, Danish Nurses Association, The Laerdal 

Foundation, The Capital Region of Denmark, Copenhagen. 

Authors contributions: all authors contributed to designing the study, HGJ wrote the initial manuscript, 
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Figure 1. Flowchart of participants 

 

 
triage response “other” e.g. other guidance, answer on blood test, case summary after home visit  
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Table 1, baseline demographic data for participating calls and call-handlers 

 

 

  

Intervention 
group 

Control group 

Callers, n  
Female, n (%) 

5705 
3,077 (53.9%) 

5708 
3,101 (54.3%) 

Age in years, median 
Age in years, n (%)  
0-5 
6-18  
19-65 
66+ 

30.5  
1,326 (23.2%) 

964(16.9%) 
2,677 (46.9%) 

738 (12.9%) 

30.5  
1,292 (22.7%) 

992 (17.4%) 
2,688 (47.1%) 

732 (12.8%) 

DOW, n (%) 
1, minimally worried 
2, a little worried 
3, somewhat worried   
4, very worried 
5, extremely worried 

 
521 (9.1%) 

1,210 (21.2%) 
2,092 (36.7%) 
1,118 (19.6%) 

764 (13.4%) 

 
559 (9.8%) 

1,207 (21.1%) 
2,016 (35.3%) 
1,177 (20.6%) 

749 (13.1%) 

Triage response, n (%) 
Face-to-face consultation  
Telephone consultation 
Other1 

Missing 

                  5,705 (100%) 
2,850 (50.0%) 
2,463 (43.2%) 

392 (6.9%)  
0 

5,708 (100%) 
2,799 (49.0%) 

2,530 (44.32%) 
379 (6.6%) 

0 

Reason for calling 
Somatic illness 
Somatic injury 
Psychiatric illness 
Other2 

Missing  

1,368 (76.0%) 
3,046 (53.4%) 
1,044 (18.3%) 

24 (0.4%) 
223 (3.9%) 

1,368 (24.0%) 

1,323 (77.0%) 
3,112 (54.5%) 
1,021 (17.9%) 

28 (0.5%) 
224 (3.9%) 

1,323 (23.2%) 

Day 
Weekday 
Weekend 

 
3,463 (60.7%) 
2,242 (39.3%) 

 
3,468 (60.8%) 
2,240 (39.2%) 

Time of the day 
Day (8-16) 
Evening (16-24) 
Night (00-8) 

 
1,889 (33.1%) 
3,076 (53.9%) 

740 (13.0%) 

 
1,920 (33.6%) 
3,063 (53.7%) 

725 (12.7%) 

Call-handler 
Nurse 
Physician 
Other (locum physician) 

 
4,444 (77.9%) 
1,244 (21.8%) 

17 (0.3%) 

 
4,467 (78.3%) 
1,222 (21.4%) 

19 (0%.3) 
1 triage response “other” e.g. other guidance, answer on blood test, case summary after home visit  
2 reason for calling “other” e.g. unintentional calls, calls from other regions, calls regarding transportation 

 

 

 

 

 

  



 

9 

 

 

 

Table 3, the thematic content of the process evaluation 

Condensed meaning Sub-themes Theme 

I did not pay attention to the displayed 

DOW 

Structural problem in intervention  

 

Intervention not received Another system was launched at the 

same time 

It’s a forest of information on the 

screens 

Information over load 

I feel that I might annoy the caller 

asking about their degree-of-worry 

 

 

 

 

 

Barriers towards DOW 

 

 

 

 

 

Intervention not delivered 

I think we place too much 

responsibility on the caller with the 

degree-of-worry scale 

By addressing something (DOW) we 

might leave out other questions 

By using the DOW we omit our 

professional approach 

 

We already do this with our intuition 

 

 

 

 

DOW is intuitively recognized 
We feel with our ears already 

I feel the worry in the intonation, 

speed of communication and choice of 

words 

I’m pretty new in the game and it 

helps me make the clinical decision 

DOW is useful in clinical decision-

making 

 

 

 

 

 

 

 

 

The usefulness of the scale 

The DOW makes an off set for the 

pedagogic part of the triage process 

It can support my telephone 

consultation but just that 

DOW is useful 

It can be used as a safety net and can 

be used for obtaining more 

information 

 

 

 

 

 

 

 

 

 



 

10 

 

References 

1.  Rothwell E, Ellington L, Planalp S, Crouch B. Exploring Challenges to Telehealth Communication by 
Specialists in Poison Information. Qual Health Res [Internet]. 2012.22(1):67–75.  

2.  Lindström V, Heikkilä K, Bohm K, Castrèn M, Falk A-C. Barriers and opportunities in assessing calls to 
emergency medical communication centre - a qualitative study. Scand J Trauma Resusc Emerg Med 
[Internet]. 2014.22:1–9.  

3.  Gamst-Jensen H, Lippert F, Egerod I. Under-triage in telephone consultation is related to non-
normative symptom description and interpersonal communication: a mixed methods study. Scand J 
Trauma Resusc Emerg Med [Internet]. 2017.25(1):52.  

4.  Croskerry P, Singhal G, Mamede S. Cognitive debiasing 2: Impediments to and strategies for change. 
BMJ Qual Saf [Internet]. 2013.22(SUPPL.2):1–8.  

5.  Kahneman D, Klein G. Conditions for intuitive expertise: A failure to disagree. Am Psychol [Internet]. 
2009.64(6):515–26.  

6.  van Ierland Y, van Veen M, Huibers L, Giesen P, Moll HA. Validity of telephone and physical triage in 
emergency care: The Netherlands Triage System. Fam Pract [Internet]. 2011.28(3):334–41.  

7.  Steiner D, Renetseder F, Kutz A, Haubitz S, Faessler L, Anderson JB, et al. Performance of the 
Manchester Triage System in Adult Medical Emergency Patients: A Prospective Cohort Study. J 
Emerg Med [Internet]. 2015.50(4):678–89.  

8.  Purc-Stephenson RJ, Thrasher C. Nurses’ experiences with telephone triage and advice: A meta-
ethnography. J Adv Nurs [Internet]. 2010.66:482–94.  

9.  Kraaijvanger N, Rijpsma D, van Leeuwen H, Edwards M. Self-referrals in the emergency department: 
reasons why patients attend the emergency department without consulting a general practitioner 
first—a questionnaire study. Int J Emerg Med [Internet]. 2015.8(1):1–6.  

10.  Hugenholtz M, Bröer C, van Daalen R. Apprehensive parents: A qualitive study of parents seeking 
immediate primary care for their children. Br J Gen Pract [Internet]. 2009.59(560):173–9.  

11.  Keizer E, Smits M, Peters Y, Huibers L, Giesen P, Wensing M. Contacts with out-of-hours primary 
care for nonurgent problems: patients’ beliefs or deficiencies in healthcare? BMC Fam Pract 
[Internet]. 2015.16(1):157.  

12.  Derkx H, Rethans J, Muijtjens A, Maiburg B, Winkens R, Rooij H Van. ‘ Quod scripsi , scripsi .’ The 
quality of the report of telephone consultations at Dutch out-of-hours centres. Qual Saf Heal Care 
[Internet]. 2010.(6):2008–11.  

13.  Ernesäter A, Engström M, Winblad U, Holmström IK. A comparison of calls subjected to a 
malpractice claim versus “normal calls” within the Swedish Healthcare Direct: A case-control study. 
BMJ Open [Internet]. 2014.4(10).  

14.  Derkx HP, Rethans J-JE, Muijtjens AM, Maiburg BH, Winkens R, van Rooij HG, et al. Quality of clinical 
aspects of call handling at Dutch out of hours centres: cross sectional national study. BMJ [Internet]. 
2008.337:a1264.  

15.  Gamst-Jensen H, Huibers L, Pedersen K, Christensen EFEF, Ersbøll AK, Lippert FKFK, et al. Self-rated 
worry in acute care telephone triage: a mixed-methods study. Br J Gen Pract [Internet]. 
2018.68(668):bjgp18X695021.  



 

11 

 

16.  Ek B, Svedlund M. Registered nurses’ experiences of their decision-making at an Emergency Medical 
Dispatch Centre. J Clin Nurs [Internet]. 2015.24(7–8):1122–31.  

17.  Wammes JJG, Jeurissen PPT, Verhoef LM, Assendelft WJJ, Westert GP, Faber MJ. Is the role as 
gatekeeper still feasible? A survey among Dutch general practitioners. Fam Pract [Internet]. 
2014.31(5):538–44.  

18.  Huibers L, Giesen P, Smits M, Mokkink H, Grol R, Wensing M. Nurse telephone triage in Dutch out-
of-hours primary care: the relation between history taking and urgency estimation. Eur J Emerg Med 
[Internet]. 2012.19(5):309–15.  

19.  Smits M, Huibers L, Kerssemeijer B, de Feijter E, Wensing M, Giesen P. Patient safety in out-of-hours 
primary care: a review of patient records. BMC Health Serv Res [Internet]. 2010.10(1):335.  

20.  Huibers L, Moth G, Carlsen AH, Christensen MB, Vedsted P. Telephone triage by GPs in out-of-hours 
primary care in Denmark: a prospective observational study of efficiency and relevance. Br J Gen 
Pract [Internet]. 2016.66(650):e667–73.  

21.  Moth G, Flarup L, Christensen MB, Olesen F, Vedsted P. Kontakt- og sygdomsmønsteret i lægevagten 
LV-KOS 2011. 2011.  

22.  Thilsted SL, Egerod I, Lippert FK. Relation between illness representation and self-reported degree-
of-worry in patients calling out-of-hours services: a mixed-methods study in Copenhagen, Denmark. 
BMJ Open [Internet]. 2018.:1–7.  

23.  Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: Updated guidelines for reporting 
parallel group randomised trials. Int J Surg [Internet]. 2010.115(5):1063–70.  

24.  Vinge S, Rasmussen R. Regionale lægevagter og Akuttelefonen 1813 - en kortlægning med fokus på 
organisering, aktivitet og økonomi. København; 2018.  

25.  Linnan L, Steckler A. Process Evaluation for Public Health Interventions and Research - An Overview. 
In: Steckler A, Linnan L, editors. Process Evaluation for Public Health Interventions and Research 
[Internet]. first. San Francisco: John Wiley & Sons Inc; 2002. p. 1–23.  

26.  Braun V, Clarke V. Succesful Qualitative research - a practical guide for beginners. 1st ed. London: 
Sage Publications; 2013.  

27.  Steckler AB, Linnan L. An Overview. In: Llinnan L, Steckler A, editors. Process evaluation for public 
health interventions and research [Internet]. San Francisco: John Wiley & Sons Inc; 2002. p. 1–23.  

28.  Pettinari CJ, Jessopp L. “Your ears become your eyes”: Managing the absence of visibility in NHS 
direct. J Adv Nurs [Internet]. 2001.36(5):668–75.  

29.  Wahlberg AC, Cedersund E, Wredling R. Telephone nurses ’ experience of problems with telephone 
advice in Sweden. J Clin Nurs [Internet]. 2003.:37–45.  

30.  Holm-Petersen C.; Navne L. Hvad er ledelse af brugerinddragelse? En gennemgang af mål og tre 
individuelle brugerinddragelsesmodeller. Tidsskr Forsk i Sygd og Samf [Internet]. 2015.(nr. 22):s. 
103-133.  

31.  Moll HA. Challenges in the validation of triage systems at emergency departments. J Clin Epidemiol 
[Internet]. 2010.63(4):384–8.  

 



 

12 

 

Appendix 1  

Call-handlers working station and screens 

  

The call-handlers work-place consists of a table with a computer and four screens. The typical set-up of 

the screens from left to right is: 1) the desktop applications and telephone information on calls in queue, 

waiting time, and staff at work, access to websites on pharmacology treatment guidelines etc. 2-3) Two 

central screens, one  displaying the patients’ basic information (e.g. address, personal identification 

number and dates of previous contacts to the medical helpline) and one having a template for current 

complaints and medical history. 4) the call-handler status (ready, working, recess) and the call-handler’s 

average talk-time and number of calls handled.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Screen 1  Screen 2  Screen 3  Screen 4 
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Appendix 2 
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Appendix 3, interview guide 

• Do you always pay attention to the DOW when you take a call? 

• What did you think/do when you saw that a caller had a DOW of 4-5? 

• If you think back at a caller with a high DOW (4-5), can you then give me an example of this 
conversation and what you did? 

• Did the DOW change your conversation with the caller? Explain. 

• Has DOW changed your triage response to the individual caller? Explain. 

• Does DOW mean anything to your work here? Why, why not? 

• Is the usage of DOW something you have discussed with your colleges? 

• Could you imagine yourself asking callers about their DOW?  

• Do you think there would be any barriers about asking callers about their DOW? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

15 

 

Appendix 4, the composite and detailed outcome measure of telephone consultation and face-to-face 

consultation 

 Triage response Intervention 

group 

N=5,313 

Control 

group 

N=5,329 

OR (95% CI) 

T
el

ep
h

o
n

e 

co
n

su
lt

a
ti

o
n

 

 

Self- care 

General Practitioner 

Consultant  

Psychiatric telephone consultation 

Total  

 

                       

1,139 

1,315 

9 

0 

2,463 

 

1,163 

1,357 

9 

1                      

                  

2,530 

 

 

 

 

             

 

 

 

OR 1.05 (0.97-1.13) 
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Emergency ambulance  

Admission  

Assessment/treatment – illness 

Assessment – injury 

Treatment – injury 

Municipal assignment 

Home visit 

Psychiatric acute care facility 

Total 

                    162 

345 

1,102  

298 

879 

32 

21  

11 

2,850 

                      

162 

393 

1,062 

292 

814 

36 

28 

12 

2,799  

The category of “other” is not included in the analysis (392 vs. 379). No difference in triage outcome between groups, p=0.25 

 

1 Logistic regression and Chi2-test on the outcomes of telephone consultation and face-to-face consultation. The outcome 

“other”, n=405 in total is not included in the numbers and analysis. No difference in triage outcome between intervention-

and control group. 
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Appendix 5, descriptive of the full population with a valid personal identification number in the data collection period compared 
to the population. 

 All calls, n=38,787 

(100%) 

Study population, n=11,413 
(29.4%) 

Callers, n 
Female, n (%) 
Male 

 
21,248 (54.8%) 

17,538 (45.22%) 

 
6,178 (54.1%) 
5,235 (45.9%) 

Age 
0-5 years, n 
6-18 years, n 
19-65 years, n 
66+ years, n 

 
8,994 (23.2%) 
6236 (16.7%) 

19,270 (49.7%) 
4287 (11.1%) 

 
2,622 (23.0%) 
1,956 (17.1%) 
5,365 (47.0%) 
1,470 (12.9%) 

DOW, n (%) 
1, minimally worried 
2, a little worried 
3, somewhat worried 
4, very worried 
5, extremely worried 

N/A 
 

 
1,080 (9.5%) 

2,417 (21.2%) 
4,108 (36.0%) 
2,295 (20.1%) 
1,513 (13.3%) 

Self-rated health 
1, very good 
2, good 
3, fair 
4, bad 
5, very bad 
Missing 

 
 
 

N/A 

 
2132 (18.9%) 
2766 (24.5%) 
2479 (21.9%) 
2230 (19.7%) 
1698 (15.0%) 

108 

Reason for calling, n (%) 
Somatic illness 
Somatic injury 
Psychiatric illness 
Other 
Not registered 

 
20,726 (53.4%) 

6554 (16.9%) 
217 (0.6%) 

2017 (5.2%) 
9273 (23.9%) 

 
6,158 (54.0%) 
2,065 (18.1%) 

52 (0.5 %) 
447 (3.9%) 

                                                2,691 (23.6%) 

Triage response, n (%) 
Telephone consultation  
Face-to-face consultation 

Other1 

Missing 

 
16,980 (43.8%) 
18,781 (48.4%) 

3,026 (7.8%) 
0 

 
4993 (43.8%) 
5649 (49.5%) 

771 (6.8%) 
0 

1 triage response “other” e.g. other guidance, answer on blood test, case summary after home visit, request for prescription  
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Abstract 

Objective 

Telephone triage is widely used in acute-and emergency medicine to manage patient flow. The lack of visual cues, 

vague symptom description, and interpretation of symptoms poses a challenge in estimating urgency and determining 

the best response in telephone triage. The aim of this study was to enrich the telephone triage process with a measure of 

the callers’ subjective feeling of illness severity measured as “degree-of worry” (DOW). We tested the hypothesis that 

high DOW was associated with hospital admission within 48 hours compared to low DOW. 

 

Design and setting 

A prospective cohort study was performed January 24th to February 9th, 2017 at the Medical Helpline 1813 in 

Copenhagen, Denmark. The MH1813 is an integrated part of the Emergency Medical Services and has incorporated the 

out-of-hours services.  

 

Participants 

During the study period 38,787 called the out-of-hours helpline. Callers were eligible for the study if they were the 

patients in question or a close friend/relative. A total of 25,885 callers declined to participate, 1,562 calls were not 

eligible, leaving 11,340 callers for inclusion. Participants rated their DOW on a 5-point scale (1=minimum worry, 

5=maximum worry) electronically before being transferred to a health professional call handler.  

 

Main outcome measure 

The main outcome measure was hospitalisation within 48 hours after the call. This information was obtained from the 

Danish National Patient Register. The association between DOW and hospital admission was assessed using logistic 

regression, adjusting for age, gender and co-morbidity.  

 

Results 

A total of 581 participants (5.1%) were admitted to hospital.  Most of the admitted individuals (n=374, 64%) presented 

with maximum DOW. Maximum DOW (=5) had a crude odds ratio (OR) for being hospitalised of 6.1 (95% confidence 

interval (CI) 3.9 to 9.6) compared to those with minimum DOW (=1). Callers with DOW=4 had an OR of 4.7 (95%CI 

3.0 to 7.3), DOW=3 an OR of 1.8 (95%CI 1.1 to 2.8), and DOW=2 an OR of 0.8 (95%CI 0.4 to 1.3) compared to 

patients with DOW=1. Adjusting for age and gender decreased the estimates for DOW=5 to OR 3.6 (95%CI 2.3 to 5.8) 

and for DOW=4 to 3.6 (95%CI 2.3 to 5.6), while for DOW=3 and 2 the estimates remained nearly unchanged.  

 

Conclusion 

A high DOW increased the odds for hospital admission by six-fold in crude analysis and by nearly four-fold in the 

partly adjusted analysis. Patients’ self-assessment of illness is significantly associated the subsequent hospital admission 

and could be beneficial in supporting the clinical decision-making in telephone triage. 
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Introduction

Telephone triage is widely used in emergency medicine and encompass both emergency calls and non-life 

threatening acute situations like out-of-hours care (OOH). Telephone triage is used to determine urgency and 

type of health care needed and to manage patient flow, but is difficult, due to the lack of visual cues and the 

innate gate-keeping role of the service (1–3). Most calls to an out-of-hours setting are for non-life-

threatening conditions, often presented with an array of symptoms that might not fit textbook descriptions 

(4,5). Nevertheless, conditions with a potential severe outcome are also part of the incoming calls and it is 

crucial to identify these calls. Triage tools are recommended to aid health care professionals’ decision-

making (6), but these only perform moderately in emergency care(6,7). 

 

Consequently, the decision-making processes in telephone triage should not solely rely on triage tools and 

the individual call-handlers’ interpretation of the spoken word. Research has shown that the cognitive 

decision-making process is prone to integrating preconceptions, attention bias and anchoring, especially in 

environments with low predictability, a broad spectrum of symptoms and where severe illness is rare (8–10).  

 

People tend to form their own perception of the situation in case of In illness or injury (11). This is 

exemplified by the Common Sense Model showing five cognitive dimensions of illness representation: 

identity – the label the person assigns the symptoms; consequences –the expected outcome of the symptoms; 

cause – idea of what caused the illness; timeline – expected duration of the illness, and perceived cure or 

control over the disease (12).  Moreover, three emotional representations (fear, anger and distress) 

incorporate the negative reactions to illness (11,13). Emotional representations (e.g. concern) have been 

found to predict worse outcome in illness (14). Worry or concern is the most frequent motivator for seeking 

help out-of-hours, and studies of malpractice claims in telephone triage shows that a failure to listen to the 

patient and the use of closed questions compromised patient safety (15–17). 

 

Therefore, we developed a degree-of-worry scale (DOW) (18). The scale provides the call handler with the 

callers’ perception of illness severity measured as DOW. We used hospital admission within 48 hours 

following a call to a medical helpline as a proxy of illness severity (6). We tested the hypothesis that high 

DOW was associated with hospital admission within 48 hours.  

 

Methods

Study design 

Prospective cohort study that incorporates the callers’ perspective (DOW) linked with data from the Danish 

registers (19). 

 

Setting 

The Capital Region of Denmark covers an area of 2,568 square kilometres with a population of 1.8 million 

(20). The acute care system within the Capital Region of Denmark, in Copenhagen, offers two different 

access points (telephone numbers) to the Emergency Medical Service: 1-1-2 for the presumed life-

threatening injuries and illnesses and the medical helpline 1813(MH1813) for acute non-life threatening 

acute illness or injury. The MH1813 handles approximately 1 million calls per year, it is an integrated part of 

the Emergency Medical Services and has incorporated the out-of-hours services. All acute non-life-

threatening contacts to the health care system within the region are pre-assessed by a registered nurse or 

physician, who triage the caller to either advice and self-care, own general practitioner (GP), clinic 

consultation at an emergency department, home visit, hospital admission, or dispatch of an ambulance. 

Approximately 40% are triaged to either self-care or the own GP. Triage is guided by a criterion-based 

electronic triage tool, that is a detailed instruction based on symptoms and symptom intensity guiding the 
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call-handler in questions and responses. The triage tool used at the medical helpline is developed locally 

without validation.  

 

Participants 

The data collection was conducted electronically from January 24th to February 9th, 2017 and linked to the 

patient’s personal identification number. We included all patients calling during the data collection period, 

using only their first call. Exclusion criteria were: refusal to participate; call by bystander (not relative or 

close friend); missing information on DOW; calls from persons not living in Denmark since they cannot be 

followed in the national registers.  

 

Data sources and variables 

Data were derived from four different sources.  

Registration at the medical helpline: The internal data-registration has an incorporated triage tool where 

contact related variables are registered. We collected information on the following variables: personal 

identification number, reason for calling and triage response (see below).  

The Danish Civil Registration System includes all permanent residents in Denmark who are provided with a 

unique personal identification number (21). Information on date of birth, gender and survival was obtained 

from the register.  

Danish National Patient Register is a nationwide register that holds information on all in-hospital contacts 

including diagnoses and procedures since 1977 and emergency room and out-patient contacts since 1995. 

Information on date and time for hospital admission and primary action diagnosis were collected (22).  

Survey data: Data was collected electronically with a message on the telephone while callers were waiting in 

line. Callers who agreed to participate were asked to state if they were the patient themselves or a 

relative/friend. Hereafter callers were asked to rate their DOW by answering the question: “How worried 

would you say you are about the situation you’re calling in about on a scale from 1 to 5, where 1 is minimal 

worried and 5 is maximum worry?”. 

Covariates 

Triage response was grouped by hand (HGJ) into three categories: Telephone consultation (advice of self-

care, referral to own GP), face-to-face consultation (primary care health professional, consultation at 

emergency department, direct hospital admission, and ambulance dispatch), and other (e.g. prescription of 

medicine). Age was divided into four groups (0-5, 6-18, 19-65, 66+ years). Co-morbidity was estimated by 

the Charlson comorbidity index (23,24) including diagnoses for all hospital contacts up to 10 years before 

the call and grouped into no co-morbidity (score 0), low co-morbidity (score 1) and moderate and high co-

morbidity (score 2+). Reason for calling was categorised as somatic illness, somatic injury, psychiatric 

illness and other by hand (HGJ). Caller status was divided into the patient themselves or relative/friend.  

 

Outcome measures 

The outcome measure was hospital admission defined as hospital stay ≥24 hours starting within 48 hours 

after the first call to the medical helpline.  Arrival date and time is registered for all contacts; however, this is 

often not uniformly accurate registered. Therefore, we decided that a hospital admission was a hospital stay 

≥24 hours.  
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Statistical methods 

The association between the five-point DOW and hospital admission was investigated with a logistic 

regression model. A crude model and an age-gender adjusted model were estimated. Finally, a fully adjusted 

model was assessed (age, gender, co-morbidity, reason for calling and caller-status).   

 

The initial (telephone) triage should be according to the individual patient presentation without considering 

other characteristics of the person, however, since age, gender and co-morbidity are known to influence 

triage outcome, we included these variables in a model (2,25). 

DOW was measured on a five-point scale, but the joint effect analysis was carried out on a three-point scale. 

A joint effect analysis is a logistic regression with two exposures for the outcome (hospital admission) that 

combines the effect of two variables (e.g. DOW and co-morbidity) (26).The rationale for making the data 

collection on a five-point scale but conducting analysis on a three-point scale in the joint effect analysis was 

that we needed more power in each stratum and therefore, DOW 1 and DOW 2 were combined into low 

(DOW 1 and 2), medium (DOW 3), and high (DOW 4 and 5). 

To explore the influence of gender, age, co-morbidity, reason for calling, and caller-status on the association 

between DOW and hospital admission, a joint effect analysis of DOW and the following variables was 

conducted: gender, age, co-morbidity, reason for calling (illness or injury only), and caller-status was carried 

out.   

Age was not normally distributed and reported with median and inter quartile range 1-3 (IQR). Results were 

reported as odds ratios (OR) with the corresponding 95% confidence intervals (95%CI). A significance level 

below 0.05 was considered significant.  

Non-response bias analysis 

Non-response bias was assessed with information on gender, age, reason for contact and triage response for 

all calls during the data collection period compared to the study population. This data was collected from 

administrative data (Appendix 1).  

 

Ethics 

All participants gave informed consent. The study was approved by the National Board of Health,  

reference number 3-3013-1416/1/ and the National Data Protection Agency PVH-2015-004, I-Suite number: 

04330. The National Ethics Committee was consulted, and approval was not deemed necessary  

 H-15016323.  

 

Results 

Population 

A total of 38,787 patients made a call to the medical helpline during the data collection period. Of these, 

12,902 (33%) agreed to participate and 699 calls were made by a person not being the patient or a 

relative/friend of the patient, leaving 12,203 (31 %) calls eligible for the study. However, 19 calls were 

excluded due to missing DOW (the phone was answered by a call handler before the questionnaire was 

ended), 73 calls were from e.g. tourists and 771 calls were repeated calls from the same person, where only 

the first call was included. Two calls could not be linked to the National Patient Register. Thus 11,338 calls 

were included in the final analysis (figure 1). 

 

Half of the participants were female (54%) and the median age was 30.5 years (table 1).  A total of 1,073 

(9%) reported minimal worry (DOW=1) and 2,396 (21%) were a little worried (DOW=2), while most of the 

callers were somewhat worried (36%) (DOW=3). A total of 2283 (20%) were very worried (DOW=4) 
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and1,500 (13%) were extremely worried (DOW=5) and.  The National Patient Register contained 

information of co-morbidity on 19% of the patients (n=2,138).  

The main reason for contact was somatic illness/injury (72%), whereas psychiatric illness only contributed 

with less than 1%, 4% were e.g. answers to blood tests, other guidance, or case summary after home visits 

and 24% had a missing reason for calling. A total of 49.2% (n=5575) of the calls ended with an acute care 

contact registered in NPR (hospital face-to-face consultation).  

Hospital admission 

Of 11,340 telephone contacts, 581 (5.2%) persons were admitted to hospital (figure 1) within 48 hours of 

calling. Maximum DOW (DOW=5) had crude odds ratio (OR) for being admitted to hospital of 6.1 (95%CI 

3.9 to 9.6) compared to those with minimum DOW (DOW=1). Callers with DOW=4 had an OR of 4.7 

(95%CI 3.0 to 7.3), DOW=3 an OR of 1.8 (95%CI 1.1 to 2.8), and DOW=2 an OR of 0.8 (95%CI 0.4 to 1.3). 

Adjusting for age, gender callers with a DOW=5 had an OR of 3.7 (95%CI 2.3 to 5.8), DOW=4 had an OR 

2.3 (95%CI 2.3 to 5.7), DOW=3 OR 1.1 (95%CI 1.1 to 2.8), DOW=2 OR 0.8 (95%CI 0.5 to 1.4).  When 

adjusting for age, gender, co-morbidity, reason for contact, and caller status, the estimates were changed 

slightly and showed the almost the same results as the age-and gender adjusted model (table 2).  

Joint effect analysis  

The joint effect analyses showed similar dose-response effect of DOW on hospital admission for both 

genders and when the caller was the patient or a friend/relative. For age, co-morbidity and reason for calling, 

the strength of association of DOW differed between sub-groups (table 4). High age and the presence of co-

morbidity increased the association between DOW and hospital admission. Likewise, calls related to illness 

compared to injury showed a stronger association with hospital admission. 

 

Aggregated data from the data collection period showed no difference between all callers and the study 

population for age, gender and triage response (Appendix 1).   

   

Discussion 

This study tested the hypothesis that callers’ subjective feeling of illness severity measured as “degree-of 

worry” (DOW) was associated with hospital admission within 48 hours after a call to a medical helpline. 

We found a strong dose-response association between callers with higher DOW and hospital admission 

where callers with a maximum DOW had six-fold increased odds of hospital admission compared to those 

with a minimum DOW. Adjusting for age, gender and co-morbidity decreased the ORs of maximum DOW 

to four-fold higher odds of hospital admission for maximum DOW compared to minimum DOW. A similar 

dose-response was seen in a model adjusted for age, gender, co-morbidity, reason for calling and caller-

status. The same dose-response estimates between DOW and hospital admission were observed in the joint 

effect analysis stratified by gender, reason for calling and whether the caller was the patient or a 

friend/relative. For age, co-morbidity and reason for calling, the strength of association of DOW differed 

between sub-groups. 

We put most emphasis on the crude and age-and gender adjusted models because this information  

normally is available in telephone triage. Moreover, it is important to assess the individual symptom 

description and communicated narrative, more than taking other risk factors into account (e.g. co-morbidity). 

However, even when adjusting for variables where acute hospital admission is more frequent (high age and 

co-morbid conditions), we found a dose-response association. These findings were confirmed with a model 

adjusted for age, gender, co-morbidity, reason for calling and caller-status.  
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Strengths and Limitations 

The study benefits from the longitudinal design with complete follow-up in the high quality Danish registers. 

Convergent validity of the scale was seen in the dose-response of DOW and association with hospital 

admission (27). A major strength of the study was the electronic set-up where recall bias was bypassed; 

however, there might still be response (e.g. malingering) and construct bias. Malingering could affect the 

results towards a higher DOW but less hospital admission, which would decrease the strength of the 

association. The most important limitation of the present study was that 25,584 (66%) callers refused to 

participate which could potentially introduce selection bias (28). Assessment of selection bias suggests that 

non-respondents were similar to participants regarding age, gender and triage response, however selection 

bias cannot be ruled out. Moreover, potential severe illnesses which were treated or refuted in less than 24 

hours were not included in the endpoint, which might have drawn the results in the direction of a stronger 

association between DOW and hospital admission. Moreover, the patients’ personal traits could affect the 

DOW, yet the telephone consultation should be caller-centred regardless of coping strategy, trait and state of 

mind. Nevertheless, the results should be tested in the context of a randomized controlled trial, where the 

awareness of callers’ DOW acted as intervention. 

 

Comparison with the literature 

The results from this study show that the measure of the subjective feeling of worry in telephone triage gives 

a good indication of hospital admission. It has been discussed whether hospital admission is a good proxy for 

true urgency (29), however, in this case hospital admission is defined as hospital stay ≥ 24 hours, because we 

chose this as a proxy for severity.  In a large register study on the scope of the OOH from Denmark (n=7810 

contacts) the researchers found that 102 (1.3%) were calls regarding chest pain and 29.4% of these were 

admitted directly to hospital (30). These and other potential severe illnesses might have been discharged 

within 24 hours and might therefore not contribute to the outcome measure of hospitalisation ≥24 hours. 

Moreover, conditions might require other treatment than hospital admission, therefore, studies with less strict 

endpoints like e.g. prescriptions, shorter hospital stay, and treatments would have to further validate the 

findings of this study. 

 

Studies regarding the common-sense model and the self-rated health can be used to understand how and why 

self-evaluation of a condition predicts health outcomes. Self-rated health is an independent predictor of 5-

year mortality, people rating their health to be bad compared to good have 1.5 to 3.0 higher odds for 

mortality (31,32). Self-rated health is an inclusive, usually five-point rating, that is thought to provide 

individual but contextual relevant information on bodily conditions, sensations, emotions and feelings 

(33,34). However, whereas self-rated health predicts acute hospital admission due to chronic illness, this 

association has not been found in acute illness/injury (35,36). We suggest that DOW might be associated 

with self-assessed illness severity in the short time span while self-rated health predicts mortality in the 

longer run.  

In a metaanalysis of The Brief Illness Perception Questionnaire, which is a questionnaire based on the 

common sense model, the results indicate that higher concern (emotional response) predicts worse outcome 

in illness (14). In this study, risk of hospital admission is strongly associated with level of DOW. However, 

strong illness identity has been shown to be positively associated with emotional coping strategies (24), and 

one could argue that patients who show their worry are more inclined to receive treatment/hospital 

admission. There is a relation between the conceptual theory laying behind the common-sense model and 

DOW. Secondary analysis of data from a feasibility study on DOW found that the caller with a strong illness 

identity, short illness duration, a clear cause and solution for cure and control were more likely to present a 

low DOW  (37). In the current study we present a strong association between DOW and hospital admission 

and thus established the connection between illness representation, DOW and outcome.  
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Implementation of DOW in telephone triage could benefit both as a tool in clinical decision making but also 

as way of introducing early patient participation in emergency care (38–40). Traditionally emergency 

medicine has been dominated by the acute-care paradigm, where the power asymmetry between provider and 

patient is evident (25,41). There is a general sparsity of studies on patient participation in acute and 

emergency medicine setting (42). The implementation of DOW could initiate patient centeredness and 

patient participation and thereby take a step in the direction of a paradigm shift in acute and emergency care. 

One of the few studies on patient participation in emergency care hypothesized that patients’ autonomy in 

decision-making was inversely associated to higher level of urgency. The prospective study found that 

patients indeed wished to be involved in decision-making regardless of level of acuity (p=0.41) (43). The 

emotional feeling of worry is a catalyst for help-seeking (17,44). In an analysis of malpractice claim cases 

the authors found that a failure to respond to the callers’ concern, closed biomedical questions and less 

information sharing in cases compared to matched controls characterized malpractice claims (15,16,45).  In a 

feasibility study on DOW we found that the question of “how worried are you about the situation, you’re 

calling in about on a scale from 1 to 5” probed more medical information sharing, and could facilitate an 

investigation into the callers’ worry with e.g.: “you say you score four in worry, why is that?” (18).  

Moreover, the implementation of DOW in triage could serve as a tool in the clinical decision-making 

process. It has been shown that the stressful environment of telephone hotlines causes increased conservative 

triage response (46), therefore the integration of DOW in triage might also benefit resource allocation  

Recommendations for future practice 

The findings in this study are most likely not limited to medical helpline telephone consultation but could be 

applied to all health care settings with an acute patient influx that use telephone triage. The impact of 

introducing the DOW in triage should be evaluated by the stake holders (callers and call handlers), and an 

assessment of the effect on patient involvement and patient outcome and safety would be required. Barriers 

for implementing DOW should be explored as well as the effect on triage in settings both with and without 

visual cues and clinical touch.  

 

Conclusion 

Callers’ subjective feeling of illness severity measured as “degree-of worry” (DOW) is strongly 

associated with hospital admission within 48 hours after contacting a medical helpline. A high DOW 

increased the odds for hospital admission by six-fold in crude analysis and by nearly four-fold  the age-

and gender adjusted analysis. DOW could be beneficial in the assessment of the urgency level, thus 

supporting the clinical decision-making in telephone. Integration of the DOW scale in acute health care 

telephone consultations might help the callers to express their feelings and emotions motivating their 

contact to an acute care telephone helpline.  
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Figure 1, flowchart of included calls 
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Figure 1, flowchart of included calls. Triage outcome (consultation vs. face-to-face consultation) is as registered in the 

Danish National Patient Register.  

 

Table 1, Descriptive information of study population (n, %) 
Gender, n 

Female, n (%) 

Male, n (%) 

11,340 

6,137 (54.1%) 

5,203 (45.9%) 

Age, n (%) 

Mean, (SD) 

0-5 years 

6-18 years 

19-65 years 

66+ years 

 

30.5 (25.5)   

2,608 (23.0%) 

1,949 (17.2%) 

5,317 (46.9%) 

1,466 (12.9%) 

DOW, n (%) 

1, minimally worried 

2, a little worried 

3, somewhat worried 

4, very worried 

5, extremely worried 

 

1,073 (9.5%) 

2,396 (21.1%) 

4,088 (36.1%) 

2,283 (20.1%) 

1,500 (13.2%) 

Reason for calling, n (%) 

Somatic illness 

Somatic injury 

Psychiatric illness 

Other 

Not registered 

 

6,119 (54.0%) 

2,048 (18.1%) 

51 (0.5 %) 

444 (3.9%) 

2,678 (23.6%) 

Triage outcome 

Telephone consultation (not seen) 

Face-to-face consultation 

Admitted to hospital 

Missing 

 

5,763 (50.8%) 

5,575 (49.2%) 

581 (5.2%) 

2 

Primary ICD-10 diagnosis in face-to-face consultation, n 

(%)1  

 Injury or external cause of morbidity 

 Unclear symptoms and other factors influencing health status 

 Respiratory 

 Infections 

 Eye and ear 

 Urogenital 

 Digestive 

 Musculoskeletal 

 Skin 

 Circulatory 

 Psychiatric illness 

 Other 

Missing 

5,575 

1,749 (31.4%) 

1,055 (18.9%) 

979 (17.6%) 

460 (8.3%) 

307 (5.5%) 

242 (4.3%) 

205 (3.7%) 

180 (3.2%) 

135 (2.4%) 

122 (2.2%) 

28 (0.5%) 

113 (2.0%) 

2 

Comorbidity score, n (%) 

0 

1 

2+ 

 

9,202(81.2%)  

1,133 (10.0%) 

1,005 (8.9%) 
1Other: nervous system, pregnancy and birth, perinatal illness, malformation and anomalies, neoplasm, blood and 

blood forming organs, endocrine diseases 
2Hospital admission is defined as having occupied a hospital bed ≥24 hours. This variable is calculated by 

subtracting the in-date-and time from out-date-and time.  
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Table 2, odds Ratio for hospital admission (OR, 95%CI, forest plot) 

 
                                   No               Events                 OR (95%CI) 1                                            

 
DOW 5             1,499             170 

 
DOW 4             2,283             204 

 
DOW 3             4,087             148 

 
         DOW 2             2,396             37 

 
DOW 1             1,073              22 

 
4.0 (2.5 to 6.3) 

 
3.7 (2.3 to 5.8) 

 
1.7 (1.1 to 2.8) 

 
0.8 (0.5 to 1.4) 

 
1 (reference)  

 
 

 

1 Adjusted for age and gender. 
* Fully adjusted=adjusted for age, co-morbidity, gender, reason for calling, and caller status. 
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Table 3, Odds ratio for hospital stay ≥ 24 hours by gender, age groups, co-morbidity, reason for calling and caller status on a 

three-point scale 

 DOW 1-2 DOW 3 DOW 4-5 

   No.     Events  OR (95%CI)   No.        Events   OR (95%CI) No.        Events    OR (95%CI) 

Gender  

Male 1,608 29 1 (reference) 1,908 70 2.1 (1.4 to 3.2) 1,686 172 6.2 (4.2 to 9.3) 

Female 1,861 30 0.9 (0.5 to 1.5) 2,101 78 2.0 (1.3 to 3.1) 2,096 202 5.8 (3.9 to 8.6) 

Age          

0-5 886 7 0.6 (0.2 to 1.3) 1,049 20 1.4 (0.8 to 5.6) 673 13 1.4 (0.7 to 2.8) 

6-18 658 6 0.7 (0.3 to 1.6) 

  

778 15 1.4 (0.7 to 2.7) 512 23 3.4 (1.9 to 6.1) 

19-65 1,674 23 1 (reference) 1,833 43 1.7 (1.0 to 2.9) 1,809 126 5.4 (3.4 to 8.4) 

66+ 251 23 7.3 (4.0 to 13.3) 427 70 14.1 (8.7 to 22.9)  788 212 26.7 (17.2 to 

41.4) 

Co-morbidity1          

Charlson score =0 3,019 31 1 (reference) 3,431 79 2.3 (1.5 to 3.5) 2,751 146 5.4 (3.7 to 8.0) 

 Charlson score =1 265 13 5.0 (2.6 to 9.7) 386 27 7.3 (4.3 to 12.4) 482 78 18.8 (12.2 to 

29.0) 

Charlson score =2+ 185 15 8.6 (4.6 to 16.2) 270 42 18.0 (11.1 to 29.1) 549 150 36.6 (24.5 to 

54.6) 

Reason for calling2          

Illness 1,774 35 1 (reference) 2,217 99 2.3 (1.6 to 3.4) 2,127 245 6.5 (4.5 to 9.3) 

Injury 746 3 0.2 (0.1 to 0.7) 776 13 0.9 (0.5 to 1.6) 525 29 2.9 (1.8 to 4.8) 

Caller status          

Patient 1,537 24 1 (reference) 1,600 47 1.9 (1.2 to 3.1) 1,454 121 5.7 (3.7 to 8.9) 

Relative or close friend 1,932 35 1.5 (0.7 to 1.9) 2,487 101 2.7 (1.7 to 4.2) 2,328 253 7.6 (5.0 to 11.6) 

Total 3,469   4,087   3,782   

1Logistic regression for co-morbidity is performed on n=11,339 

2Logistic regression for reason for calling is performed on n=8,223, leaving out “other” (n=444), psychiatric (n=51) and missing 

(n=2,678) reason for callings 
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