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3. Summary  

The referral of patients from primary to secondary care is a critical point in the chain of care. The 

referral letter constitutes a key document in which the referring physician can inform the hospital 

specialist of all relevant information regarding a referred patient. 

When information is lost in the transfer between health care levels and institutions, e.g. due to 

poor quality of the referral letter, it challenges patient safety. Patients with serious disease may 

not be perceived as such by the consultant due to a lack of clinical details in the letter. Conversely, 

patients with trivial disease may be scheduled for inappropriate and potentially harmful invasive 

procedures. Additionally, the specialists are faced with the challenge of prioritizing low- quality 

referrals, which is frustrating, can lead to less confident decisions and more time spent on the 

task. 

In paper I of this thesis we show that 7.1% of patients referred and accepted for colonoscopies 

have inappropriate indications for performing the procedure, with an almost non-existent 

diagnostic yield. This puts a great burden on the health care system both in terms of patient 

safety, capacity issues and cost.  

When aiming to evaluate and improve the quality of referral letters, it is imperative to measure 

the effect of the interventions. We therefore developed and validated a thirty point score (TPS) to 

improve the assessment of the quality of referral letters in gastroenterology (paper II). The 

validation study was conducted at referral centres for gastroenterology services. It showed that 

the average quality of the referral letters was 13.2 (95% CI 12.8-13.8) measured by the TPS, and 

4.7 (95% CI 4.5-5.0) measured by a 10 cm visual analogue scale (VAS). Both means are below 50% 

of the maximum score, which indicates a need to improve the quality of the referral letters.  

In order to improve the quality issues demonstrated in paper II and to facilitate the transfer of 

information from the GP to the specialist, we developed an electronic checklists- tool to aid the GP 

in creating high quality referral letters (paper III). In a randomized vignette cross-over trial, we 

demonstrated that this tool produced a significant increase in the TPS of the referral letters (mean 

Δ=6.8, 95%CI 5.1 to 8.5, p<0.001), with more information items recorded in each referral letter. In 

paper IV we evaluated whether this increased referral quality also affected the 

gastroenterologists’ opinions of the referral quality and the scheduling of the patients. The 

checklist-referrals were considered to be of slightly higher quality than the non-checklist referrals, 

but no effect on the clinical management of the patients was seen.  
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In conclusion, ensuring appropriate use of the health care services is imperative. Currently, both 

appropriateness and quality of referral letters are suboptimal. Electronic dynamic checklists seem 

to improve the quality of referral letters both according to a quality score and according to the 

specialists. The effect on the prioritization of the patients seems to be limited. 

The studies in this thesis were conducted in a setting of referrals to gastroenterology services. 

However, the general principles and ideas are applicable to other specialties, and the findings are 

most likely transferable to other countries with similar referral systems.  
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4. Introduction 

The transfer of care between health care providers is a critical point where information may get 

lost and patient safety may be at risk. Poor communication may lead to disruptions in the 

continuity of care, delayed diagnoses, unnecessary testing, and iatrogenic complications  (1-3) as 

well as increased cost for the health care system (4). The referral letter is a key document when 

patients are transferred from primary care to secondary care, or between secondary care 

institutions. It is used to convey the information needed for the consultant specialist to make a 

correct assessment of the patients’ need for secondary care treatment or work-up, and to 

schedule the correct examinations/procedures with the right urgency and correct maximal waiting 

time. 

 A lack of detailed information regarding the patient’s symptoms and findings makes the task of 

prioritizing the patients for the outpatient clinics particularly difficult, as the seriousness of the 

disease may be unclear to the specialist (5, 6). This may be frustrating, and can make the referral 

assessment more challenging (5). It may involve making decisions with reduced confidence, and 

also often involves extra time spent on the assessment process, including phone calls/letters to 

referring Primary Care Providers (PCPs) to get more information about the patient in question. 

Whether it can also lead to incorrect decisions with consequences for the patients’ outcome has 

to a lesser extent been demonstrated (7, 8). However, there is some evidence indicating that 

referral letters that include diagnostic clues of colorectal cancer reduce the risk of delayed 

diagnosis (9, 10), and that inadequate diagnostic tests increase the delay (11). Only few studies 

report satisfactory referral quality (12), but it is unknown whether this may be due to publication 

bias.    

The total health care expenditure has risen in Norway the last 15 years, comprising 7.7% of the 

Gross Domestic Product (GDP) in 2000 and 9.7% in 2015 (13). Within the field of gastroenterology, 

there has been an increase from  approximately 31000 colonoscopies/year in 2004 to 

approximately 80 000 in 2015 (figure 1) (14).   
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Figure 1: Number of colonoscopies performed in Norway 1999-2015 (14).  

 

 

 

 

 

 

 

 

 

 

In this setting of increased demands for treatments, examinations and consultations , identifying 

solutions that can help increase the appropriate use of the health care system is imperative.  It is 

important for maintaining a sustainable health care system, but much more importantly it is 

crucial to ensure the safety of the patients, and to ultimately reduce both the burden of disease, 

as well as the overuse of costly examinations with potential complications (15, 16).  

Quality in healthcare is a subjective feature that is not easily defined (17). It is often described by 

using quality indicators (18, 19) or criteria like outcome (20), but these measurements are tools to 

support quality improvement, not necessarily direct measures of quality (21). In a systematic 

review of performance measures in the referral process, Guevara et al identified factors 

associated with quality of the referral, including appropriateness, effectiveness, efficiency, equity, 

patient-centeredness, referral satisfaction, safety and timeliness of the referral (22). They do not, 

however, define criteria for the quality of the referral letter.  
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4.1 The referral 

4.1.1 The referral process   

In most countries, the health care system is divided in primary- , secondary (specialist) - and 

tertiary (regional/national specialist services) - health care services. In Norway, as in many other 

European countries, access to secondary/tertiary health care is controlled by general practitioners 

(GPs) in a gatekeeper system (23, 24). When the need for treatment in the specialist health care 

services arises within a gatekeeper system, the GP can initiate the transfer of care by referring the 

patient. The referral can thus be defined as a formal request that another health care authority 

(e.g. specialist, outpatient clinic or hospital) fully or partly take over the responsibility for a patient 

(25, 26), either to provide specialized examinations or treatments, give advice on diagnosis or 

management, to request admission, or to obtain a second opinion. Referring a patient for non-

emergent causes is usually done by sending a referral letter to the appropriate health care 

authority.  

The referral letter serves several important purposes; 1) Signal the need for transfer of care from 

one level/institution to another, either for admission or outpatient services, 2) transfer 

information about- or trigger the patients’ legal rights in terms of priority and acceptable waiting 

time, 3) transfer medical information about the patient to other health care providers , 4) form the 

basis for the specialist’s assessment of the patients need for health care, and consequently also 

the scheduling of appropriate examinations, prioritization on the waiting lists and deciding the 

level of care (26-28). If the referral letter does not contain all necessary information to prioritize 

the patient it cannot be rejected or returned, and the specialist is responsible for collecting the 

missing information in order to make a correct referral-assessment (27).  

GP referral rates are increasing both nationally (29) and internationally (30-32), and challenges the 

capacity of outpatient clinics. In Norway, the total number of referrals is estimated to be around 

1.9 million each year, and each year Norwegian doctors spend 150 man-years on administrative 

work related to referrals (26, 33, 34). The referral is usually sent from the GP to a central referral 

reception (most common organization in the Norwegian health care system), and is distributed to 

the correct specialist-groups internally by hospital auxiliary staff. At this point, the specialists are 

presented with the referral letter and assess the need for health care, set the maximum waiting 

time and schedule the outpatient/inpatient visit and decide the work-up/procedures to be 

performed. When the patient no longer has a need for specialized health care, he/she is 
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transferred back to the care of the GP through a discharge letter informing the GP of the 

examinations/treatments received and the expected follow-up by the GP or the secondary health 

care system.  

Figure 2: The referral and discharge system in Norway. 

 

 

Both medical and non-medical reasons may be involved when a GP refers a patient (35-37). These 

include 1) establishing a diagnosis/providing treatment, 2) receiving advice and 3) reassuring the 

patient (36). The decision to refer may consist of several and complex considerations, such as 

expected medical benefit, costs and patient preferences  (38, 39). All these aspects should be kept 

in mind when studying referral quality and appropriateness .   

Several studies have documented differences in referral rates between GPs (29, 37, 40, 41), and 

some have associated this aspect with the frequency of inappropriate/unnecessary referral (42). 

Other studies do not find this association (43). While some patients are inappropriately referred, 

there may be other patients who are not referred who may have benefited from specialty care 
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(44). Ensuring a rational use of the referral system and the consumption of secondary health care 

services is an important task of the GP in the gatekeeper system. Thus, to develop and deliver 

tools to improve their ability to perform this task satisfactory should be a priority.  

4.1.2 Electronic referrals 

The implementation of electronic referrals in Norway was initiated in 1996 when the first standard 

for electronic referrals was developed, and national projects like the ELectronic INformation 

exchange (ELIN)-project further developed these first initiatives (45). However, only 8200 referrals 

were sent electronically in September 2007. The same year, 125 000 electronic discharge 

summaries were generated (33). Now this scenario has largely changed, and in 2015 more than 

1.5 million (79%) referrals from primary to secondary care were sent electronically (46), an 

increase of 52% from the year before. The implementation of inter-hospital referrals has been a 

slower process, but in 2016 a solution for electronic transfer of referrals between hospitals in the 

South Eastern Norway Health Region (HSØ) was piloted and will be further developed with the aim 

of implementation in the whole Norwegian health care system (47). The electronic referrals are 

transferred via the Norwegian Health-Net (NHN) for electronic messaging with an ebXML 

framework (48). Automatic application receipts are sent for all messages , which makes the 

transfer of the referral letters safe and reliable compared with paper based transfer (33).  

Internationally, e-Referrals are also implemented to an increasing extent, but few projects  have 

published evaluations of their systems. Examples of local or national e-Referral systems are found 

in Finland (49, 50), Denmark (Medcom) (51), UK (Choose and book) (52), Scotland (SCI gateway) 

(53) and Netherland (Zorg Domain) (52), Australia and New Zealand (Hutt Valley). The approaches 

vary from country to country (52, 54).  Recommendations for the design, development, 

implementation, improvement and monitoring of electronic outpatient referral communication 

were presented by Esquivel et al in 2012, defining 10 important features to consider (55). These 

include that 1) standardized electronic referral templates should include both structured and free-

text fields, and 2) the systems should use automation to pre-populate electronic referral requests 

with patient-specific data (55). 

Several studies show a beneficial effect of electronic referrals on referral quality (49, 56-58), as 

well as the safety and speed of the transfer of the referral letter (59-61). eReferrals has the 

potential of improving the cost-benefit of the health care system according to a Danish report 

(62). The electronic population of the referral letter with information from the Electronic Health 
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Record (EHR) system is a feature appreciated by GPs due to more efficient work processes (53).  

This feature is also implemented in Norwegian primary care EHR systems, where headings from 

the Norwegian Guideline for Referrals and previously stored patient- information like previous 

medical history, medications etc. are automatically added from the EHR. 

The electronic format holds great potential for innovative solutions.  However, the 

implementation of electronic tools are costly and very resource demanding. The processes from 

decision making through development to implementation are slow. Since implementation of 

Information and Communication Technology (ICT) systems in Norwegian healthcare is publically 

funded, decision makers have a special obligation to base such implementation on a solid evidence 

base, funded on research. Testing the effect of such interventions in a limited and less resource 

demanding environment is thus important. Parallels can be drawn to the early phases in drug 

development trials. Bypassing these phases in drug development would be considered highly 

unethical, and maybe ICT in healthcare have something to learn from clinical research. 

4.1.3 Referral letter templates  

In Norway, a template for the content and structure of electronic referrals  was created by the 

Competence Centre for Information Technology in Healthcare (KITH) in 2003 (26), and in 2015 it 

was further modified and developed to a national guideline for referrals to the specialist health 

care services (28).  

This national guideline provides an overall structure 

for the referral letter (table 1), and indicates sub-

categories of information required in the referral 

letter, such as alcohol/tobacco consumption under 

personal information and information about 

allergies and contagious diseases under critical 

information. The guideline also opens for diagnose-

/specialty- specific recommendations, but by 2017 

only a few guidelines for more specific content of 

referrals have been developed, namely for referrals 

to mental health care, to specialist in kidney 

diseases, and for referrals within the standard 

pathways for cancer.  

Table 1: Information required in the 

referral according to the Norwegian 

national referral guidelines 

Recipient of referral 
Referring physician 
Copy recipients 
Patient information 

Type of referral/expected action 
Urgency of referral 

Referral diagnosis  
Critical information 

History of the current disease  
Previous relevant medical history 

Findings and results from examinations 
Personal information 

Medicines  
Patient informed of referral 
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Other international templates for the requirements for the information in the referral letter have 

been difficult to identify, possibly due to lack of available publications of national official 

documents. However, many publications reporting on referral quality describe general features 

similar to the Norwegian template (63-71).  

Some studies have suggested guidelines for the specific content of referral letters within different 

medical specialties (72-75) and some have shown a beneficial effect of referral templates/form 

letters on the quality of referral letters (76-80). Structured templates have also been effective for 

improving documentation in other medical records, particularly in reports from 

examinations/procedures (81-84). Thus, the evidence indicates that some degree of 

structure/form is warranted when the objective is to improve documentation quality.     

4.1.4 Checklists  

A checklist is a type of informational job aid used to reduce failure by compensating for the 

potential limitations of human memory or attention. They have been implemented in different 

areas of medicine to improve the quality and safety of the healthcare (85). The main driver for this 

trend has been in the surgical area, where checklists have been implemented in the operating 

theatre, and have dramatically improved patient safety (86).   

Research in the field of referral quality has also gradually been directed towards the use of 

checklists. Initially, research focused mainly on structured referral letters, e.g. form letters / 

templates (76). At the start of the millennium referral letters were mainly paper based. Therefore, 

interventions to improve referrals were mainly also paper-based. The evidence regarding the 

effect of paper-based referral guidelines or templates indicated a beneficial effect on referral 

quality, but checklists were not frequently used (79, 87, 88). The interest in electronic checklists 

has increased the recent years following implementation of EHR.  EHR providers for primary care 

have signalled ambitions to implement checklists in existing systems, but in Norway only few local 

projects have implemented electronic checklists in clinical practice (72, 89). Internationally, the 

evidence is also limited, but indicates that structured referral sheets could improve the quality of 

referral letters (88).  

Many of the same quality issues seen in referral letters are also seen in other EHR documents  (90). 

In discharge summaries the use of standardized formats to highlight the most important 

information has been shown to improve the perceived quality of this document (90). Endoscopy 

reports is another example showing a beneficial effect of a structured electronic format (81).  
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The similarities between a checklist and a clinical decision support system (CDSS) are many. They 

can both provide on-site reminders of requirements for specific clinical situations, they aim to 

improve clinical practice and patient outcome and they can be paper- or computer- based. There 

are numerous studies investigating the effect of CDSS, and a review from as early as 2005 stated 

that the key features associated with a beneficial effect of a CDSS were: 1) automatic provision of 

decision support as part of clinician workflow, 2) provision of recommendations rather than just 

assessments, 3) provision of decision support at the time and location of decision making, and 4) 

that the support is computer based (91). These requirements may also be valid for electronic 

checklists. 

4.1.5 Quality of referrals 

The quality of a referral can be understood as the quality of the indication/timing of the referral, 

e.g. the appropriateness of the referral, but can also be understood as the quality of the written 

referral letter. These aspects are closely related, but also have some major differences. A patient 

can be referred for an appropriate indication  through a referral letter of poor quality, or for an 

inappropriate indication through a referral letter containing all necessary information to make a 

good assessment of the need for health care.  Consequently, the appropriateness of the referral 

and the quality of the referral letter cannot be treated as the same entity.  

The quality of the referral has also been related to the referral rate (8, 88, 92-94),but most studies 

find that there are no associations between the referral rate and the quality or appropriateness of 

the referral (36, 43, 95). To judge the referral quality on the basis of referral rates is thus a very 

simplified way of looking at referral quality, and should not be used (95). 

Several studies have aimed to assess the quality of referrals from primary to secondary care, but 

the studies have been performed with a variable methodologies and qualities.  They do, however, 

largely paint the same picture: both nationally (5, 63, 65, 96-98) and internationally (66-71, 74, 99-

110) studies show unsatisfactory quality of referrals and referral letters. Information may be 

missing, both on a general level, e.g. information about current medications (63, 65, 69, 98, 109, 

110), social history (67), and description of the current disease (63, 65, 74, 96, 103, 109), but also 

on a more detailed and disease specific level, e.g. information regarding the presence of dysphagia 

or hematemesis in dyspepsia referrals (74) or sensory symptoms in referrals to a spinal unit (96). 

Additionally, inappropriate pre-referral work-up and examinations have been reported (63, 67, 69, 

70, 77, 93, 111).    
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Other referral-quality issues are excessive and unstructured referral information resulting in 

essential information getting lost in the “noise” from unnecessary text. Addressing this issue is 

outside the scope of this thesis, but is nonetheless an important factor to consider when looking at 

interventions to improve the quality of the written referrals.  

I thus infer that a high quality referral consists of two main aspects: 1) An appropriate indication 

and timing of the referral and 2) a high quality referral letter.  A high quality referral letter 

implicates a well- structured, concise communication of the patient’s need for health care, 

including all necessary content items that are relevant for the assessing the condition and 

scheduling treatment in the secondary or tertiary heath care services.   

4.1.6 Measuring referral quality 

Many previous studies have documented referral quality, with different approaches ranging from 

the use of VAS (65), Likert scales (112), other scales (113), information item counts (57, 63, 66, 67, 

96, 100, 101, 103, 105, 106, 109, 114-116), and more or less complex scores (64, 71, 75, 76, 102, 

117-119). However, the lack of objective, validated tools was evident. Consequently, assessing the 

effect of interventions to improve referral quality, as well as comparing different studies and 

approaches, was challenging due to the lack of comparable endpoints. An objective, reliable and 

validated score would be a useful tool in this setting.  

As far as we were able to discover, no score to assess referral quality in gastroenterology existed. 

Only one study stood out as a plausible alternative. Jiwa et al (75) aimed at creating a score to 

evaluate the quality of referrals to colorectal surgeons. However the main focus of this score was 

on the presence of alarm symptoms for colorectal cancer in the referral letters. In order to 

evaluate referral letters regardless of the reason for referral, there was a need for a score that also 

included items for assessing the presence of non-neoplastic diseases and upper GI/liver-related 

symptoms.  

4.2 Appropriateness 

Appropriateness of health care is important when working within any medical specialty. A 

procedure is deemed appropriate when the expected benefits of the procedure outweigh the 

theoretical risk or inconvenience by an acceptable margin of safety (120, 121). The 

appropriateness is determined by the combination of the indication and the timing, e.g. of a 

procedure or a referral. The most acknowledged method to define appropriate care is the RAND-
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University of California at Los Angeles (UCLA) Delphi panel method (122-124). This method 

consists of developing multiple separate indications or case scenarios for a given procedure, 

reflecting any combination of scenarios that can affect the benefit and risk associated with the 

procedure. Following this, a multidisciplinary panel of experts rate the scenarios on a nine-point 

appropriateness scale, and re-rate them after panel discussions about areas of disagreement 

(122). Based on these ratings, the different clinical scenarios are judged appropriate, uncertain or 

inappropriate.  

4.2.1 Appropriateness of colonoscopy   

Studies have shown that a high percentage of 

referrals for gastrointestinal endoscopies are 

inappropriate (120, 125-134), meaning that the 

endoscopy should not be performed. Nonetheless, 

numerous inappropriate procedures are carried out 

every year. Tools to aid the clinician in prioritizing 

patients referred to gastroenterology services exist 

(27, 135), but they are less specific regarding which 

groups of patients may not benefit from 

undergoing colonoscopy.   

Both the American Society of Gastroenterology 

(ASGE) (136) and the European Panel on the 

Appropriateness of Gastrointestinal Endoscopy 

(EPAGE) (121) have developed guidelines to determine the appropriateness of gastrointestinal 

endoscopy. 

The first EPAGE guidelines were developed in 1999 by a panel of international experts within 

family medicine, gastrointestinal surgery and gastrointestinal medicine in 1999, using the UCLA-

RAND appropriateness method (137, 138). Indications for colonoscopy were rated on a scale from 

1 to 9, where 7-9 were defined as appropriate indications, 4-6 were defined as uncertain and 1-3 

were defined as inappropriate indications.  

In 2009, the guidelines were further refined based on a comprehensive literature review and the 

RAND-UCLA method, and presented as the current EPAGE II guidelines (121, 139-143). This new 

version aims to assess the appropriateness of colonoscopy for 11 main indications (table 2) and 

Table 2: Main indications for colonoscopy 

according to the EPAGE II guidelines. 

1. Iron deficiency anaemia 
2. Hematochezia 
3. Discomfort or pain in the lower abdomen 

persisting >=3 months 

4. Uncomplicated chronic diarrhoea 

5. Assessment of ulcerative colitis (UC) 
6. Assessment of Crohns disease 

7. Colorectal cancer (CRC) screening 
8. CRC screening in patients with 

inflammatory bowel disease (IBD) 

9. Surveillance colonoscopy after polypectomy 
10. Surveillance colonoscopy after CRC 

resection  

11. Miscellaneous 
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309 clinical scenarios.  

The guidelines are available as a collection of articles presenting the rationale and conclusions for 

the different indications, as well as in a web-based and dynamic interface (144) where they are 

easily accessible for both referring physicians and for physicians prioritizing referrals for 

gastrointestinal endoscopies.  

The EPAGE II guidelines have been evaluated in three Spanish studies for assessing 

appropriateness of colonoscopy (125, 128, 131), and have showed an improved sensitivity for 

correctly classifying significant lesions, at the expense of reduced specificity.    

4.3 Vignette studies 

A clinical vignette is a brief case history of a fictional patient based on a realistic clinical situation 

and is typically accompanied by one or more questions or tasks that explore what a physician 

would do if presented with the actual patient (145). They can be short and static or sequential, 

providing increasing amounts of information (145). Vignette studies are not to be used for testing 

the knowledge of individual physicians, but rather to assess clinical every-day practice for groups 

of physicians. Open-ended answers in the physicians’ own words are preferred over closed, 

multiple choice replies, because closed-ended questions can lead to an over-estimation of the 

physicians’ performance (145, 146). Clinical vignettes have been used to study quality of clinical 

care, documentation quality and to assess variations in clinical practice in several studies (146-

149). 

Assessing clinical practice and quality of care is complicated, and is not easily measured in clinical 

studies due to variation in patient case mix and from variations in the physicians’ time, stress level 

and other factors that can make results difficult to interpret.  The gold standard for studying 

quality and variation of physician practice is the use of standardized patients (150-153).  A 

standardized patient is an actor who presents unannounced at the clinician’s office and act as a 

patient with a strictly controlled pre-defined behaviour and answers to anamnestic questions 

(154). However, obtaining properly trained standardized patients has been described as 

expensive, intrusive and potentially unethical unless informed consent from participating 

physicians can be obtained (145). Vignette studies have been validated against standardized 

patients and medical record extraction as an appropriate way of studying quality and variation of 

physician practice (145, 148, 153), and have been used in various studies (146, 147, 149, 155-161). 

There are a few important prerequisites for designing a successful vignette study. Veloski et al  
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(145) name 3 important factors: 1) unambiguous instructions (information that the aim is to study 

clinical practice, rather that knowledge and skills), 2) realistic clinical situations and 3) a distinctive 

strategy for data analysis that involves adjustment for correlated data (160). Failing to adjust for 

correlated data can lead to underestimation of the SD and consequently increase the risk of type 2 

error.  

Vignette studies offer the possibility of evaluating the effect of interventions on physicians’ 

practice at a relatively low cost compared to implementation in clinical practice. Changes in 

existing ICT systems are particularly costly. A first step in validating the impact of new ICT solutions 

should therefore include non-clinical evaluations.  
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5. Aims of the Thesis 

The overall aim of the thesis was to use the referral letter to assess some steps of the referral 

process from primary to secondary care, with focus on the referral appropriateness and the 

quality of the referral letter. We wanted to find ways to improve these aspects of the referral, and 

increase the ability of the hospital consultants to select appropriate examinations for the right 

patients. To achieve this, we wanted to explore electronic, dynamic checklists as a tool to increase 

the amount of important information that is  conveyed in the referral letter and whether such 

checklists would facilitate the task of assessing the referral letter for the hospital consultant.  

Specific research objectives for each paper were:  

Paper I: To use referral letters to assess the proportion of appropriate indications in patients 

accepted for colonoscopy according to the EPAGE and the EPAGE II guidelines in a Scandinavian 

setting, and whether appropriate indications resulted in higher diagnostic yield.   

Paper II: To develop and validate an objective, relevant and reliable score for evaluation of the 

quality of referral letters. We also wanted to assess the current quality of referral letters to 

gastroenterologists in Norway.  

Paper III: To develop interactive, electronic, dynamic, diagnose-specific checklists to help GPs 

improve the quality of referral letters in gastroenterology and to assess the acceptability of this 

tool for the GP.  

Paper IV: To assess whether referral letters generated with the support of checklists were 

considered to be of higher quality by the gastroenterologists, and whether they could result in a 

better agreement in the referral assessment of similar patient 
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6. Material and Methods 

6.1 Design and study populations  

In this thesis, the study designs and populations used in the four papers differ, and were chosen 

based on what was considered the appropriate design to explore the different facets of referral 

letter appropriateness, quality and improvements in a gastroenterology-setting. While paper I 

explored appropriateness and paper II explored quality of clinical referrals, paper III and IV 

explored an intervention aiming to improve these aspects of the referrals in a standardized setting 

using vignettes. An overview of the material and the results from the four papers together can be 

found in table 6 (page 37).  

In paper I we assessed the appropriateness of referrals (n=301) for patients (57.1 % females, mean 

age 59 years) accepted for colonoscopy at a primary gastroenterology centre during 2004. The 

referral letters had been consecutively collected during a cross-sectional quality assurance study, 

and the findings during the colonoscopy were recorded by the gastroenterologist after the 

examination. The referrals in this study were mainly paper-based.  

In Paper II we developed a Thirty Point Score (TPS) to assess quality of referral letters in 

gastroenterology, and validated it in a clinical setting. The study consisted of two parts. The first 

part was completed in 2014, and included 25 gastroenterologists (28 % females, mean age 49 

years). They completed a web-based survey where they selected the variables to be included in 

the TPS. The participants were recruited through personal contact or professional networks. In the 

second part, completed in 2015, a cross-sectional validation study was conducted at seven primary 

referral centres for colonoscopy. Referral letters (n=327) for patients (62.4 % females, mean age 

57 years) within nine different indications (dyspepsia, dysphagia, longstanding abdominal pain, 

change of bowel habit, diarrhoea, constipation, gastrointestinal bleeding, weight loss and 

jaundice/elevated liver enzymes) for referral to gastroenterology services were collected.  The 

referrals in this study were mainly electronic, but there were also some paper-based referrals 

included.  

While the referral letters collected in paper I consisted of referrals for colonoscopy only, the 

referrals in paper II represented a wider range of indications, including upper gastrointestinal 

symptoms, weight loss and liver diseases. However, the lower-abdominal indications in paper II 

were largely colonoscopy referrals, and the study indications were therefore to some extent 
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comparable.  

To investigate whether the quality of the letters in paper I and paper II were also in agreement , 

we made a random sampling of 1/3 of the referrals letters from paper I, 115 referral letters in 

total. After excluding referral letters regarding follow up of findings on other procedures, 

polyp/CRC controls and screening, we were left with 80 referral letters that could be assessed by 

using the TPS. We chose to eliminate referral letters not sent from primary care, and thus ended 

with 69 referral letters from GPs that we assessed by using the TPS. The results of this assessment 

can be found in table 6.   

In paper III, completed in 2014/2015, we included 45 GPs (51% females, mean age 51 years) 

through already established mandatory educational groups for GPs in Norway, as well as through 

personal contacts. A flowchart can be seen in the appendix of the paper. The GPs participated in a 

randomized crossover trial where they created referral letters for 8 patient cases  (vignettes) 

representing different clinical scenarios (table 3). The GPs were randomized to create the referrals 

with or without the support of electronic dynamic checklists, and after minimum 3 months they 

repeated the referrals with the opposite method. All GPs were contacted by email after three 

months for participation in the second period. The participants who did not respond to the first 

email invitation received repeated invitations and phone calls to encourage participation. They 

were invited to participate together at the hospital computer-room, or at home at their own 

convenience. Both options were considered feasible as they had learned to use the IDRI web page 

previously in the first period of the trial. Twenty five GPs completed the trial. This resulted in a 

total of 360 referrals (180 pairs).  

In paper IV, completed in 2015/2016, 32 gastroenterologists (9.4 % females, mean age 50 years) 

participated in a web-based vignette study, to explore how the use of checklists affect the 

subjective quality assessment and the prioritization of the referrals. The participants were 

recruited through an email invitation to members of the Norwegian Association of 

Gastroenterology (NGF). The 16 vignettes (referral letters) used in the survey were randomly 

sampled from the referral letters generated in the first period of paper III to include one free text 

referral and one checklist referral from each of the same indications as used in paper III. They 

were transcribed to blind the observers for the presence of checklist-items and were presented in 

two rounds separated by a minimum of 3 months. Each round contained one randomly selected 

referral from each indication.  

Both papers III and IV focus on evaluating the effect of an intervention (checklists) on the quality 
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of referrals, and the referral letters generated by the GPs in paper III were used in the vignette 

survey in paper IV. Thus, paper III and paper IV may be seen as a continuum, exploring the effect 

of the intervention from several angles.  

6.2 Measurement of main outcomes  

Objective measurements  

European Panel on the Appropriateness of Gastrointestinal Endoscopy(EPAGE) guidelines:  

We used the information presented in the referral letters to select the relevant EPAGE II-indication 

and supplementary information regarding the patient’s history and symptoms on the EPAGE II 

web page (144). When there was more than one relevant alternative indication for the referral 

letter, the indication resulting in the highest appropriateness-rating was selected.  

The same procedure was followed for the first EPAGE guideline (162).  

Thirty point score (TPS) 

In paper II we developed a score for assessing quality of referral letters in gastroenterology, the 

Thirty Point Score (TPS). The methods used to develop the score can be summarized in 3 main 

steps: 

 Content validity (The ability of a core to measure all facets of a given construct): defining 
the score items. 

o Defining potential items for the score through available literature (27, 163, 164) and 
expert opinion- 2 gastroenterologists, one PhD student.  

o Selection of the 15 most important score items in a web-survey- 25 
gastroenterologists. 

o Repetition of survey to test for reliability of the selection of information items - 16 
gastroenterologists.  

 Construct validity (The test’s ability to measure what it claims to be measuring (165)): 
Comparison with other measure of referral quality. 

o Referral letters for gastroenterology were collected in a multi-centre study.  

o  We used a VAS for assessing referral quality as a comparator for the score- 
gastroenterologists assessed the VAS, the PhD student calculated the TPS.  

 Reliability (the test’s ability to show the same result in repeated measurements and with 
different raters (166)): 25% of referral letters from step 2 reassessed blinded.  

o  Intra- rater reliability- PhD student 6 months after the initial assessment. 

o Inter- rater reliability- Experienced gastroenterology fellow. 
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The TPS- items are presented in the appendix of paper II. An example (from the indication 

dyspepsia) of the Case Report form (CRF) used to register the VAS and the TPS- items from each 

referral letter is presented in the appendix of the thesis.  

Subjective measurements  

To assess gastroenterologists' subjective opinions regarding the quality of referral letters, we used 

two different scales, the visual analogue scale (VAS) (paper II) and a numeric rating scale (NRS) 

(paper IV).  

Visual analogue scale (VAS)  

A Visual Analogue Scale is a psychometric response scale where subjective characteristics or 

attitudes that are not easily assessed objectively are measured on a continuum ranging between 

two end-points, usually ranging from 0mm to 100mm. In paper II we used a VAS as shown in figure 

3. The VAS was used as the comparator for referral quality in the validation trial in paper II, and 

the VAS for each referral letter was determined by the gastroenterologist who collected and 

assessed the referral letters at each centre.  

Figure 3: The VAS scale used in paper II. 

 

 

 

Numeric rating scale(NRS) 

The primary end-point in paper IV was an 11-point NRS. This scale was constructed to be as similar 

to a VAS as possible with no numbers visible on the scale. The gastroenterologists rated the quality 

of referral letters by checking the appropriate button on the scale (figure 4).  

Figure 4: The NRS used in paper IV. 

OVERALL ASSESSMENT OF REFERRAL QUALITY 

 Indicate on the line at the right level 

Maximally bad Maximally good 
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6.3 Other outcomes and assessments 

Diagnostic yield (DY): Assessed as the proportion of colonoscopies where a significant endoscopic 

diagnosis was detected. Significant diagnoses were defined as: CRC, adenomatous polyp, IBD, 

microscopic colitis, angiectasia and non-malignant stricture.  

GP opinion of checklist: GP satisfaction, opinion regarding the user-friendliness of the checklist 

and willingness to implement such checklists were  assessed through a web-based questionnaire 

after completing both periods of the vignette trial. The questionnaire was designed as a multiple 

choice form and consisted of a combination of Likert scales and other dichotomous and 

polytomuos (ordinal and nominal) alternatives for the responses. 

Referral assessment: The gastroenterologists assessed the referrals in paper IV according to the 

following variables: prioritization (maximum acceptable number of weeks before 

consultation/procedure), schedule appropriate consultation/procedure 

(colonoscopy/gastroscopy/radiology/consultation), preliminary diagnosis (free text), whether 

additional information regarding the patient would be warranted (yes/no/ideally, but is usually 

not done). 

6.4 Vignettes and IDRI web-page 

Vignette development 

In paper III and IV, vignette studies were used. In paper III, the vignettes were dynamic and 

sequential simulated patient cases, while in paper IV the vignettes were static, written referral 

letters from the same patient cases as in paper III.   

The vignettes were designed based on a potential underlying diagnose, and given symptoms 

matching the diagnose and different clinical scenarios from the Norwegian National Prioritization 

Guideline for gastroenterology (NPGg) (27) (table 3). The vignettes presented with different 

degrees of seriousness of the symptoms and findings.  
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Table 3: Patient cases with presenting symptom and underlying diagnose in paper III and IV.  

 Symptom Diagnose 

Vignette 1 Upper abdominal pain/reflux Ulcus 

Vignette 2 Change of bowel habit Diverticulosis/irritable bowel syndrome 

(IBS) 

Vignette 3 Diarrhoea IBD 

Vignette 4 Rectal bleeding  Adenomatous polyp 

Vignette 5 Long- standing abdominal pain IBS /constipation/no findings 

Vignette 6 Constipation/family history CRC No finding, side effect of medicines 
Vignette 7 Dysphagia Oesophageal cancer 

Vignette 8 Fatigue, jaundice, elevated liver enzymes Autoimmune hepatitis 

 

The IDRI user interface 

The development of the IDRI web page was done in cooperation between the study team and 

Microsoft AS. It was developed on a SharePoint platform, and was designed to resemble the 

interfaces of common EHR for general practice as a virtual EHR simulator (figure 5). The GP could 

communicate with the patient case and complete a physical examination through chatting with it, 

and could also order laboratory tests and radiology before referring the patient. 

Figure 5: Interface of IDRI web page with the different sections highlighted in colour.  

Explanation:  purple: chat-area, red: referral support, dark blue: background information, yellow: free-text 

referral, light blue: section for radiology and lab. 
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6.5 Intervention 

The intervention explored in the thesis was dynamic, diagnose specific checklists as a method to 

improve the quality of referral letters. The checklists were developed by the study team after 

review of different sources of information regarding important information in referrals  (27, 163, 

164).  

We integrated the referral support in the SharePoint platform by using an access database 

through a remote desktop. The referral support was designed as a checklist-like drop-down sheet 

where diagnose specific anamnestic questions could be answered by ticking the appropriate 

answers in checkboxes or answering specific questions in small free-text fields. The lists were 

different depending of the indication/referral diagnosis and were triggered by adding the referral 

diagnosis in the IDRI interface. They were optional to use and dynamic, adjusting to the replies 

from the GPs, e.g. the alternatives changed somewhat depending on the clicks the GPs did in the 

list. As an example, if the GP clicked the box indicating that the patient had lost weight, he was 

presented with alternatives to specify the size and duration of the weight loss.  

The lists had 3 different formats: 1) checkboxes for multiple answers, 2) checkboxes with one 

answer, 3) small free-text fields. Every referral could have a maximum of 3 referral diagnoses, and 

thus potentially trigger 3 checklists.  The lists were combined with a free text referral sheet as 

recommended in the literature (55).  
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6.6 Statistical methods and power analyses 

Statistical analyses 

Statistical analyses were performed using the Statistical Package for Social Services (SPSS) version 

23.0 (SPSS Inc. Chicago IL) and STATA version 14 (StataCorp LP). In all papers, the significance level 

was set at 0.05. Continuous variables are presented as mean (95%CI) or mean (range). Categorical 

variables are described as numbers and percentages.  

ICC values were interpreted as: >0.75=excellent, 0.40–0.75=fair to good and <0.40=poor(167). The 

κ values were interpreted as: >0.80=very good, 0.61–0.80=good, 0.41–0.60=moderate, 0.21–

0.40=fair and <0.21=poor (168). The correlation coefficient was interpreted as 0.70-1.00 = high, 

0.50-0.70=moderate, 0.30-0.50= low and 0.0-0.30= negligible (169).  

In analyses involving multiple ratings by the same rater (paper III and IV), multilevel regression 

analyses were used for the overall analyses to avoid underestimation of the standard deviation 

(SD) resulting in type 2 error.  

 

Table 4: Statistical methods and study designs used in the papers: 

Paper Design Statistical method/measurements 

Paper I Cross-sectional study Chi-square test 

Logistic regression analysis (univariate and multivariate) 

Paper II Cross-sectional study Intraclass correlation coefficient (ICC) 

Weighted κ 

Linear regression analysis(univariate and multivariate) 

Pearson correlation 

Analysis of Variance (ANOVA) 

Paper III Randomized crossover 

vignette trial 

Multilevel linear regression  

Paired t-test 

Linear regression analysis(multivariate and multilevel)  

Variance and Coefficient of Variance (CV) 

Logistic regression analysis(multivariate and multilevel)  

Paper IV Randomized vignette 

study  

Linear regression analysis (univariate and multilevel)  

Paired t-test 

Chi-square test 

Unweighted Fleiss’ κ 
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Power analyses 

Paper I: The power estimation was done posteriorly, to ensure that the study was powered to 

answer the research question. It was based on the 323 collected referral letters and the diagnostic 

yield was defined as the primary endpoint. Power estimations related to individual groups of 

findings, e.g. detection of CRC was not performed. 

Paper II:  Sample size estimation was performed to investigate the association between VAS and 

the TPS, estimating a correlation coefficient of 0.6. Based on this, a minimum of 21 referral letters 

were collected for each indication. As some indications were more common than others, the 

number of referral letters per indication was in some cases higher than the minimum required. 

Paper III: The power estimation in paper III was based on the detected mean TPS and SD in clinical, 

non-checklist referrals collected in paper II, and we considered a 30% change in the TPS clinically 

relevant.  

Paper IV: Power estimation was based on detecting a 30% change in the NRS of the referral 

letters, and the VAS detected in paper II was used as reference to estimate the expected value for 

the non-checklist referral letters.  

 6.7 Ethical considerations 

The work on this thesis has not implicated major ethical considerations. The completion of the 

IDRI trial is of potential value to ensure a more rational and ethical use of resources for 

implementation of ICT solutions, as it provides low-cost evidence in a setting where patients are 

not affected by potential system- shortcomings.  

This thesis has mainly been completed as observational- or non-clinical studies. Throughout the 

work on the different studies, recommendations have been obtained from the local Data 

Protection Official for research, to ensure appropriate management of personal information, both 

for the participating physicians and for the patients who were referred during the project.   

The Regional Ethics Committee (REK) considered the studies outside its mandate and permissions 

were not mandated. 
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7. Summary of the results     

Paper I 

European panel on the appropriateness of gastrointestinal endoscopy II guidelines help in 

selecting and prioritizing patients referred to colonoscopy – a quality control study 

In this paper, we assessed the appropriateness of referrals to colonoscopy and assessed how the 

appropriateness related to the diagnostic yield (DY) of the examination.  

 

The main findings in this paper were: 

 301 referrals were assessed by the EPAGE and EPAGE II criteria.  

 The EPAGE II criteria were applicable in 98% (295/301) of the cases vs. 95.3% (287/301) for 

EPAGE. 

 81.4% (240/301) of referrals were considered appropriate by the EPAGE II criteria vs. 57.8% 

(166/301) for EPAGE. 

 For EPAGE II, the DY was 31.3% (75/240) for appropriate referrals versus 10.9% (6/55) for 

uncertain/inappropriate referrals (OR = 3.5, 95% CI: 1.4-8.9, p = 0.007).  

 For EPAGE, the DY was 34.9% (58/166) for appropriate referrals versus 17.4% (21/121) for 

uncertain/inappropriate referrals (odds ratio [OR] = 2.5, 95% CI: 1.8-4.4, p = 0.003). 

 The EPAGE II criteria were more sensitive for detecting significant endoscopic lesions than 

the EPAGE criteria (92.6% vs.73.4%).  
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Paper II  

First quality score for referral letters in gastroenterology- a validation study. 

In this paper we developed a score to assess the quality of referral letters, and used it to assess 

the quality of referral letters to Norwegian primary gastroenterology services.   

The main findings in this paper were:  

 The development of a novel, symptom specific 15 items score, the TPS, for nine important 

indications for referral to gastroenterology services , namely dyspepsia, dysphagia, chronic 

abdominal pain, change of bowel habit, diarrhoea, constipation, gastrointestinal bleeding, 

weight loss and jaundice/elevated liver enzymes. The maximum score-value is 30, 

indicating a high-quality referral letter. The score is presented in the appendix of the thesis. 

o  Inter-rater reliability: ICC = 0.91 (95% CI 0.86-0.94) 

o Intra-rater reliability: ICC = 0.87 (95% CI 0.81-0.92) 

o Correlation between the TPS and VAS score for quality of the referral letters was 

r=0.42(figure 6).   

 Average VAS for quality of the referral letters was 4.7 (95% CI 4.5-5.0, range 0.2-9.5). 

 Average TPS for quality of the referral letter was 13.2 (95% CI 12.8-13.8, range 1-25). 

Figure 6: Scatterplot, correlation between TPS and VAS.   
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Paper III   

An Interactive Dynamic Referral Interface (IDRI) Improves quality of referral letters- a 

randomized cross-over vignette trial.  

In this paper we developed symptom- specific checklists for referrals in gastroenterology, and 

evaluated the effect of these checklists on the quality of the referral according to the TPS.  

 

The main findings in this paper were:  

 The mean TPS was higher in referral letters with checklist than without checklist (Figure 7). 

Overall Δ=6.8 (95% CI 5.1-8.5, p<0.001).   

 The difference between the checklist- and the non-checklist referrals was also considerable 

when comparing single information items. 

 The variance in the checklist-referral letters was lower in the checklist referrals (26.5) 

compared with the non-checklist referrals (36.2). The coefficient of variance (CV) was 

23.3% for the checklist group and 39.6% for the non-checklist group.  

 The GPs were generally positive to the check lists/referral support, but some 33% 

considered the checklists to be too extensive.   

 

Figure 7: TPS with and without checklist for each patient case 



36 

 

Paper IV  

Electronic checklists improve referral letters in gastroenterology- a randomized vignette survey.  

In this paper we assess the gastroenterologist-assessed quality of referral letters created with-and 

without using electronic referral support/checklists. We also explored whether the referral 

support would lead to increased agreement in the assessment of referrals for similar cases. 

The main findings in this paper were:  

 The gastroenterologists considered the referral letters created with the checklist-support 

to be of a higher quality than then referral letters created without this support. The mean 

quality of the referral letters on the NRS was 7.0 (95% CI 6.8-7.2) for all letters combined, 

6.5 (95% CI 6.2-6.8) for the free text referral letters (n=256), and 7.5 (95% CI 7.3- 7.7) for 

the checklist referrals (n=255) ( p<0.001) (table 5). 

 More gastroenterologists would have required additional information regarding the patient 

to make a proper referral assessment for the referral letters created without the checklists, 

compared with the checklist- referrals.  

 There was no difference in the clinical scheduling of the patients, but s ome more patients 

were correctly diagnosed in the checklist-group.  

Table 5: Comparison of the rating of the two groups of referrals, and the TPS of the referrals.  

Clinical case 

N 

vignettes/ 

referrals 

N  

assessment 

pairs 

TPS 

 for the 

case 

Mean rating  

with checklist  

(95% CI) 

TPS 

 for the 

case 

Mean rating 

without checklist  

(95% CI) 

P-

value* 

Dyspepsia  2 32 27 8.5 (8.1-8.9) 12 7.8 (7.1-8.4) 0.026 

Change of bowel 

habit  

2 32 28 7.9 (7.3-8.5) 16 6.1 (5.4-6.8) <0.001 

Diarrhoea  2 32 28 8.3 (7.9-8.8) 11 5.9 (5.1-6.6) <0.001 

Recta l bleeding  2 32 28 7.4 (6.9-7.9) 22 7.8 (7.1-8.4) 0.216 

Abdominal pain  2 32 20 5.7 (5.0-6.5) 23 7.1 (6.6-7.1) <0.001 

Constipation  2 32 20 7.5 (6.9-8.1) 13 5.6 (5.0-6.3) <0.001 

Dysphagia  2 32 21 7.0 (6.3-7.6) 2 4.6 (3.7-5.5) <0.001 

Jaundice/elevate

d l iver enzymes  

2 31 24 7.4 (6.9-8.0) 24 7.3 (6.6-7.9) 0.724 

Total  16 255  7.5 (7.3-7.7)  6.5 (6.2-6.8) <0.001 

*Paired sample t-test for NRS scores 
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Overall comparison of the results from the 4 papers  

 

Table 6: Comparison of the populations and results in the 4 papers. 

 Paper I Paper II Paper III Paper IV 

Population Referral letters to 
gastroenterology 
services in Asker and 
Bærum County. 

Referral letters to 
gastroenterology 
services in the South 
Eastern Norway Health 
Region 

Patient cases 
(vignettes) in a vi rtual 
setting 

Referral letters 
randomly selected 
from paper II 
presented in a web-
based survey as 

vignettes 

Number of referrals 301 327 360 16 

Time of study Jan-Oct 2004 May-Sept 2014 Fi rs t period 
completion:  
Apr-Dec 2014 

Second period 
completion:  
Dec 2014-Jul  2015 

Fi rs t round completion:        
Jun 2015- Jan 2016 

 
Second round 
completion:  
Sept 2015- May 2016 

Study design Cross -sectional study  Cross -sectional study  Randomized cross over 

vignette trial 

Randomized vignette 

s tudy 

Physician age, 
years(range) 

NA 47 (26-72) 51 (21-72) 50 (33-75) 

Physician gender, n 
female (%) 

NA 122 (37.3) 2 (8.0) 3 (9.4) 

Patient age, 
years(range) 

59 (19-90) 57 (6-94) NA NA 

Patient gender, n 
female (%) 

172 (57.1) 204 (62.4) NA NA 

TPS, mean(95% CI) 8.4 (7.3-9.6)* 13.2 (12.8-13.8) Checkl ist:  
22.0 (20.6-23.4)  

Non-checklist:   
15.2 (13.2-17.2) 

Checkl ist: 24.5** 

Non- checklist: 15.4** 

VAS/NRS, mean 
(95%CI) 

NA 4.7 (4.5-5.0) NA Checkl ist:  
7.5 (7.3-7.7) 

Non-checklist: 

6.6 (6.2-6.8) 

EPAGE II 
appropriateness 

Appropriate: 81.4% 
Uncerta in: 11.5% 
Inappropriate: 7.1% 

Appropriate:  
Uncerta in:  
Inappropriate:  

NA NA 

*random selection of 1/3 of referral letter from paper I. ** means ca lculated from the 8 TPS- va lues of the vignettes(table 5). 
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8. Discussion    

The results of this thesis show that referrals to colonoscopy are generally appropriate, and that 

inappropriate colonoscopies have a lower diagnostic yield than appropriate colonoscopies. A 

variable and low quality of referral letters to gastroenterologists has also been demonstrated. We 

have developed a score to assess referral quality in gastroenterology and used it to evaluate the 

effect of implementing dynamic, diagnose specific referral letters on the quality of referral letters. 

While we observed increased quality of the letters, we did not observe any impact on the 

prioritization of the referral letters. Below, some considerations related to the study design and 

methods will be discussed, before a general discussion of the main results.  

8.1 Methodological considerations 

There are some inherent strengths and limitations associated with different trial designs. Internal 

validity is the degree in which a study is appropriately designed to draw correct conclusions, e.g. 

between an exposure and an effect (170). The internal validity of a study is determined by the 

extent to which the study has succeeded in eliminating systematic (bias) and random error. 

Observational studies are particularly prone to systematic error, in particular selection bias, 

information bias and confounding (170). Cross-over studies are particularly susceptible to carry-

over effects and drop-outs after the first period, and require that the studied material/condition is 

stable over time and does not require long-term follow-up.  

Below I will discuss strengths and weaknesses of the study designs, study recruitment process and 

measurement tools with focus on potential sources of classical bias and other factors that may 

have affected the outcomes of the studies. 

8.1.1 Design and study populations  

Study designs 

In paper I and II observational, cross-sectional studies were used to obtain data from clinical 

practice. Paper I presents a quality assurance study (171).  

Both studies are subject to bias, in particular observer bias, as the assessors were not blinded from 

the outcome variables. In paper I, knowledge of the colonoscopy findings potentially influenced 

the researcher’s classification of the appropriateness level and consequently could have led to an 

overestimation of the association between the appropriateness-level and the diagnostic yield. In 
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paper II the VAS set by the gastroenterologists was known to the TPS-assessor due to using the 

same form for this task. Consequently, some score items may have been classified to better match 

the VAS-value.  

Even though we believe this did not occur, we cannot exclude these potential biases. In hindsight 

this risk of bias could have been avoided by using separate sheets to record the outcome 

variables.  

In paper III we chose a randomized crossover design with a minimum of three months wash out 

between periods. This design is particularly useful in a setting where the variable measured at 

baseline is highly individual, because study subjects act as their own controls in paired statistical 

analysis. It also requires fewer study subjects to reach statistical significance. We expected that 

there would be significant inter-individual differences in the quality of the referral letters at 

baseline, and that any improvement caused by the checklist would be relative to this value. 

The three months wash out was chosen based on clinical judgement as we were not able to 

identify any literature defining memory-washout time. A carry-over effect could minimize the 

measured effect of the intervention by increasing the score in non-checklist referrals from the 

second period (172). Most participating GPs completed the second period even later, and the 

median number of months between the periods was six. To account for any recollection of the 

checklist items, we adjusted statistically for the time of receiving the checklist intervention (before 

or after crossover) and found no significant impact on the TPS. The effect of recollection therefore 

seems to be limited.  

Studying the clinical management of the referral (e.g. prioritization) and patient outcomes of a 

checklist-intervention is ideally done in a clinical setting and requires implementation of checklists 

in clinical practice. However, the trial in paper III gave us the opportunity to explore the effects of 

the checklists in a standardized setting as a pilot preceding implementation. Paper IV was 

therefore designed as a randomized vignette study with referral letters presented to the 

participants in two rounds, allowing for paired statistical analysis also in this study. Since outcomes 

could not be evaluated in this setting, we used surrogate end-points related to the prioritization of 

the referral, which was done by the gastroenterologist based on the information in the letter. 

Alternative approaches to the vignette trial in paper III were considered. Both paper sheets/static 

interfaces presenting the patient case without an accompanying dialogue (similar to paper IV) or 

standardized patients (described in section 4.4) were possible alternative solutions. The advantage 

of using a static design in paper III would have been to avoid challenges associated with the 
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communication with the vignettes. However, this could to a greater extent have influenced the 

GPs in the same direction regarding the content of referral letters, and a “copy-paste” approach 

with more uniform referral letters of high quality could have been the result.  Standardized 

patients would have been an easier approach for the GPs, but would have been more expensive, 

and required implementation in existing clinical EHR systems to create a realistic setting, and was 

discarded as method due to these issues. However, an approach using standardized patients may 

have increased the quality of the trial and improved the validity of the findings in an 

implementation-setting.  

Finally, another possible alternative was to implement the checklists in existing EHR systems for 

general practice and complete the trial as a clinical cluster-randomized trial. This approach was 

considered during the planning of the trial, and the study team had some initial meetings with EHR 

providers to discuss the feasibility of this approach. However, it was deemed too costly and not 

feasible at that stage of development. Thus, a vignette- based approach was finally chosen.    

 

Collection of referral letters and recruitment of participants  

Referral letters, paper I and II  

In paper I, the referral letters were collected continuously, including all patients accepted for 

colonoscopy during the inclusion time. The assessment according to the EPAGE- guidelines was 

done years later. This delay was unfortunate, and the question regarding the referral letters’ 

current relevance may be questioned. Referral letters for patients who were not accepted for 

colonoscopy were not collected, and the likelihood of finding higher proportions of inappropriate 

referrals in the referrals rejected for colonoscopic examination is high. Thus, the referral letters in 

this study may not be fully representative of the appropriateness of the total volume of referrals 

for colonoscopy that are sent from primary care. In this population we would expect to observe a 

slightly lower appropriateness, depending on the rate of rejected referrals. We were unable to 

identify studies assessing appropriateness in rejected referrals, or that quantify the proportion of 

rejected referrals.   

In paper II we aimed for continuous collection of referral letters until we reached the targeted 

inclusion, but in some centres continuous collection was not achieved. This introduces the risk of 

selection bias, which could result in a non-representative sample. The generalizability of the 

results to the general population is therefore questionable. However, this bias would not influence 

the correlation between the VAS and the TPS.  
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Gastroenterologists, paper II and IV 

We invited gastroenterologists through open invitations, with no upper limit for the number of 

participants. This introduced a potential selection bias  if participants had different opinions of the 

content or quality of referral letters than non-participants. This may be a strength of the study, 

since gastroenterologists with an interest in the topic may also have a better understanding of 

what should be considered important clinical information in referral letters.  

 

General practitioners, paper III 

We recruited GPs  from established educational groups and through personal relations. Some of 

the participants were therefore enrolled in the study by their group- leader and were variably 

motivated for participation. The major challenge we consequently encountered with the cross 

over design was the drop-out between the first and second period of the trial despite repeated 

attempts to make contact with the participants. The drop-out  was higher in the intervention 

group, and even though the estimate of the effect of the intervention may be unaffected by this 

due to the cross-over design, there may be issues with the user-friendliness of the checklists that 

has influenced the study compliance. We did not administer the post-trial questionnaire to the 

GPs who dropped out due to their lack of a basis for comparison, but a follow-up questionnaire to 

assess the reason for the non-compliance could have been a feasible solution to account for the 

drop-outs in the trial.  

Design of questionnaires 

In the four papers in this thesis we used questionnaires/CRFs that were developed by the study 

team due to the lack of validated questionnaires fitting the study objectives. The questionnaires  

were unvalidated and some flaws in the designs were discovered during the data collection. 

In the CRF used for the referral assessment in paper II, we asked whether the referral letters 

contained too much or too little information, and whether they were unstructured or illegible. This 

was done to gain additional insight into other factors influencing the VAS. However, we failed to 

inquire about the appropriateness of the referral or to give the option of providing with a negative 

answer to the questions, e.g. “none of the above”. This made us unable to adjust for 

appropriateness as a confounder for the quality of the referral letter assessed by the VAS, and is a 

major limitation in the study design. Additionally, we could not quantify missing data for this 

question, as CRFs with intentional and unintentional omission of ticked boxes could not be 
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distinguished. It is unknown whether the missing cases have led to bias due to differential 

omission.      

 

8.1.2 Measurement of main outcomes 

The subjective nature of quality (17) is reflected by the different methods used to define quality in 

this thesis, and also motivated the development of the TPS early in the work with this thesis.  

Below, I will discuss the different choices of methods used to describe the endpoints in this thesis. 

EPAGE guidelines 

The EPAGE II guidelines were chosen in favour of the ASGE- guidelines due to the European setting 

of the study. After revision in the Scandinavian Journal of Gastroenterology, the EPAGE guidelines 

were also added for comparison of the two guidelines. 

However, appropriateness criteria, like the EPAGE guidelines, have been criticized for being 

subjective and unreliable. Indeed, studies have shown variable agreement between panels 

assessing the same procedures (173), largely reflecting areas where evidence from randomized 

controlled trials is scarce (174). Expert opinion may also differ from the opinions of other groups 

like GPs (175), and patient opinions are generally not considered in a RAND-UCLA process (122). 

Therefore, appropriateness criteria should be used with care.  

Thirty point score (TPS)  

The TPS was designed to provide an objective measurement of the quality of referral letters. This 

required score-items looking beyond the mere structural, general information items (medications, 

previous medical history etc.) and include specific symptom- related items mentioned in the 

referral letters.   

We chose to focus explicitly on information quality (e.g. presence of clinical variables/information 

items) when developing the score, and not on structure or appropriateness of the referral or 

patient administrative information that is automatically added to the electronic referrals  (80). 

Additionally, we chose to focus on items describing the patient’s underlying disease and need for 

health care, rather than on each information item’s capacity to discriminate between patients 

with high- or low-risk of serious underlying disease. Thus the score is useful for the majority of 

referral letters in gastroenterology, regardless of the seriousness of the condition or the location 

of the disease.   
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Both the targeted number of items and the grading of the points assigned were strategies chosen 

by the study team based on qualified opinions. A score proposed by Jiwa et al contained 15 items 

(75), Wåhlberg et al used  10-17 items (80), while a score proposed by Hartveit et al contained 19 

items (176). Thus, the number of items chosen for the TPS is comparable with similar scores. It is 

possible that a less comprehensive score may be more reliable and easier to use due to time 

consumption and the presence of fewer interpretative items (177). Scoring instruments with many 

interpretive questions could lead to a lower reliability, due to variations in the way different 

doctors understand the criteria, or how they interpret the findings according to the criteria  (177). 

Therefore the assessment of the reliability of the score was an important part of the validation 

study.  

There may be a need for modification of some of the score items to make the score more 

comprehensible and intuitive. Finding the balance between items that are sufficiently specific, but 

also easy to use and generally applicable has been a challenge and may be a focus in further 

development of the score.  

One major challenge when developing a score to assess the quality of referral letters was that 

there is no recognized “gold standard” to use in the validation process. In other settings, e.g. 

validation of a tool for prediction of colorectal cancer, the gold standard could be the result of a 

colonoscopy, and the presence or absence of CRC would be verifiable with a small margin of error. 

However, this requires availability of objective methods to quantify quality, which was not 

available for referral letters. Hartveit et al validated a score for evaluating quality of referrals to 

mental health care by using the subjective opinion of specialists as reference (176).  

Visual analogue scale (VAS) 

We chose VAS as a comparator for the TPS, based on the assumption that quality of referral letters 

rated high on the VAS was satisfactory in terms of providing relevant clinical information. VAS is a 

recognized tool for assessing pain (178, 179) and soft data in clinical trials (180). It has e.g. been 

used in a validation study for a score to assess satisfaction with an EHR system in psychiatry (181), 

to document construct validity in the development of an IBD disease activity score (182), to 

evaluate IBD disease activity (183), for assessing mucosal injury after NSAID-use (184), to assess 

patient satisfaction (185) as well as to evaluate the quality of referral letters  (65). We did, however 

encounter some challenges with this approach. One is  that VAS is an individual and subjective 

scoring method with a variable inter-rater reliability (184, 186). This may have influenced the 
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comparison between the TPS and the VAS if the individual gastroenterologists used the VAS 

differently when scoring the referral letters. Indeed, the Analysis of Variance (ANOVA) showed 

differences in VAS between the centres that were not explained by the objective TPS.   

It is also possible that the VAS also reflected other, global features related to the referral quality 

like appropriateness and structure in addition to measuring the quality of the information in the 

letter. This may have affected the correlation between the two measurements. 

Another challenge with the VAS is that no cut-off values defining high- or low quality referrals 

exist. It is therefore a matter of interpretation whether or not a VAS of e.g. 4.7 indicates a low- or 

a medium quality referral.  

In spite of shortcomings of the VAS there were few good alternatives to the use of such subjective 

scales.  

Numeric rating scale (NRS) 

In paper IV the VAS was replaced by a NRS ranging from 0 to 10 due to limitations of the web 

interface used for quality assessment of the referral letters . NRS have been shown to compare 

well with VAS, and an 11-point scale has been considered the most appropriate version of the NRS 

for pain assessments and comparisons of the two scales (187). A similar numeric scale was also 

used to describe referral quality by Wåhlberg et al in a recent study (188).To increase the 

comparability of the two measurements, we removed the numbers below the individual points on 

the NRS and left only an explanatory text in each end of the scale.  

8.1.3. Other outcomes and assessments 

Diagnostic yield 

The definition of significant lesions was determined by using the same criteria as other studies to 

allow for comparison of the results. This definition is most likely a simplification, in particular for 

adenomatous polyps, which were all considered significant. Diminutive polyps (≤5mm) have very 

limited malignancy potential and nearly never progress to CRC (189, 190). Additionally, the slow 

growth of colorectal polyp implicate that the age of the patient should be considered when 

determining the significance of a finding during colonoscopy (191, 192).  

Another factor worth considering is that significant lesions were counted regardless of their 

relation to the patient’s presenting symptom. This implies that when a patient was referred due to 
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constipation and a 2mm adenomatous polyp was detected, the finding was considered significant 

even if it was unrelated to the patient’s symptoms. 

8.1.4 Vignettes and IDRI web-page  

Vignette development 

A vignette study was considered relevant for studying the checklist-intervention, since 

implementation in clinical practice was not considered feasible. Additionally, the possibility of 

eliminating external confounding factors, like physician time constraints and patient case mix was 

considered an important feature (145). 

We chose to use two different types of vignettes in this thesis because these types of vignettes 

represented the most realistic simulations of the situation under investigation, namely referral 

generation and referral assessment.  

For generating referrals we chose a sequential chat functionality in an EHR simulator to mimic a 

real consultation and to make the anamnestic work as realistic as possible. The response of the GP 

was open-ended, e.g. the GPs could chose the content and design of the referral letter and used 

their own words to describe the patients and their actions as recommended in the literature (145, 

146).   

For assessing referrals we chose static vignettes, and presented the full referral letter in a web-

interface. The transcription of the referral letters may have prevented detection of large 

differences between the letters as they may have appeared very similar at the first glimpse. The 

answers of the gastroenterologists were to a larger extent closed- ended with pre-defined 

alternatives for most of the answers.  Clinical referral-assessment through the hospital EHR system 

also has a limited number of options, and thus the setting resembled clinical practice.   

We chose a relatively low number of vignettes to compensate for the workload ass ociated with 

the anamnestic work with each case without compromising the generalizability of the results.  

One review paper has previously reported a median number of vignettes in studies of medical 

choice and judgement of 25 (160). Other non-medical investigators suggest a maximum of 20 

vignettes (193). However, the evidence regarding the optimal number of vignettes and attributes 

per vignette is scarce for medical research, and should be decided based on the total workload to 

avoid loss of attention associated with a high number of vignettes (160). Another non-medical 

paper claims that more attributes, more choice options and more vignettes decrease the response 
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reliability, but do no not bias mean responses (194). However, in these papers, vignette numbers 

around 16-20 are discussed, and this is far beyond the eight we used in the IDRI-trial.  

Vignette studies have some weaknesses that may have influenced the results. These include the 

possibility that the performance of the GPs in a vignette trial does not reflect clinical practice  

(195), or that participants in the trial perform better due to the knowledge of being tested or due 

to the lack of time pressure and distractions (196).  As an example, it may be easier to write down 

the required examinations than to actually perform them in clinical practice, and physicians may 

therefore perform better in a vignette trial with no “temporal cost” of performing the required 

tasks(153). In the IDRI trial, this effect of this standardized setting seems to be limited, based on 

the overlapping confidence intervals when comparing with the mean TPS in paper II.  

The IDRI user interface 

Other researchers have used patient simulators (197-201) and have found it a useful tool for i.e. 

medical education and to assess physicians’ clinical practice and communication. In spite of efforts 

to optimize the functionality and interface of the simulator, the IDRI web page demonstrated 

some important flaws during the trial that may have influenced the results of the study. In the first 

group of GPs participating in the IDRI trial, we experienced an unfortunate system failure that led 

to the referrals of two GPs not being recorded. This resulted in exclusion of the referrals, and we 

do not know whether this may have influenced the results of the trial. Some of the vignettes failed 

to understand the questions asked by the GPs, which may also have affected the GPs’ 

performance, mainly through exhaustion.   

Additionally, some GPs may have rushed through the trial and done a poor job referring the 

vignettes. This is a plausible effect of a very time consuming trial, and may have been avoided by 

using fewer or simpler vignettes (160).  

To assess whether the vignette design may have influenced the performance of the referring 

physician compared with a clinical setting, we can look at the TPS detected in real life referral 

letters paper II of 13.7 (95% CI 12.8-13.8). The TPS recorded from the vignette- non-checklist 

referrals was 15.2 (95%CI 13.2-17.2). It seems like the vignette setting was comparable with a 

clinical setting in terms of referral quality, with possibly a small increased performance of the GPs 

in the IDRI trial.  
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8.1.5 Intervention  

In this work, we chose to explore the combination of a free text field (as in a standard referral 

letter) with optional structured data fields. This approach has been documented in previous 

studies (55, 81, 202), and provides flexibility for the physician, combined with firm requirements in 

terms of checklist items prompting a more structured approach to describing the presence or 

absence of symptoms and findings. The dynamic design, with adaptation of the checklist-items to 

the answers of the GP, was chosen to explore the flexibility of electronic tools in contrast to the 

more static design of a paper-based solution.  

The checklists in paper III were created mainly to demonstrate whether such checklists increased 

the presence of important information items. They were not subject to rigorous peer review or 

validation before they were used in the IDRI trial, but underwent several rounds of assessment of 

the contents by the study team before concluding with a final version for use. Consequently, 

individual checklist items are not to be considered as a final, implementable version. Modifying 

the contents of the checklists according to different clinical needs and local adaptations, as 

recommended in the literature for both endoscopic reporting (203) and implementation of 

referral guidelines (88), was considered to be feasible at a later stage.  

The checklists in the IDRI- trial may have been too extensive. Some GPs reported this when 

completing the post-trial questionnaire. It is important to find a balance between obtaining 

enough information of value through the checklist, and creating a checklist that is so extensive 

that the GP fail to use it or experience an unacceptable increase in workload. In future 

implementation of dynamic diagnose specific checklists, this aspect should be carefully 

considered. Additionally, checklists should be optional and should be combined with a free-text 

option. 

8.2 Discussion of the main results 

8.2.1 Appropriateness 

The high degree of appropriateness of colonoscopy detected in this thesis is supported by both 

previous (125, 128, 131) and recent studies (126, 204).  This largely reflects the EPAGE II 

guidelines’ lowered threshold for classifying colonoscopies as appropriate. The previous version of 

the guideline had been criticized for insufficient sensitivity, resulting in classifying colonoscopies 

with significant findings as inappropriate (205). The current EPAGE II guidelines demonstrated a 
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high sensitivity for endoscopic findings in accordance with other studies  (131), indicating that they 

are relatively safe to use to select patients for colonoscopy.   

None of the studies mentioned below assess appropriateness of rejected referrals, or indicate 

whether or not any referrals are rejected in their hospitals. 

Argüello et al found an appropriateness of 70% according to EPAGE II in their material  (125). This 

population consisted of patients referred to a university hospital by non-GP specialists. 

Surveillance of neoplastic lesions was frequently considered inappropriate, most likely due to 

inappropriate surveillance intervals, and polyps were frequently detected in these colonoscopies. 

Most likely these polyps would have also been detected at appropriate surveillance intervals  (125, 

189, 190). Abdominal pain was also a frequent reason for inappropriate colonoscopies. In similar 

populations consisting of approximately 25% GP referrals, Gimeno Garcia et al found an 

appropriateness of 80% (131), while Carrion et al found an appropriateness of 70% (128). They 

observed high degree of inappropriateness associated with too short surveillance and screening 

intervals. In a more recent study by Marzo-Castillejo et al, an appropriateness of 73% was 

reported in a population where over 50% of the patients were referred from primary care 

physicians. This study did not include patients from the CRC screening program.  

It appears from these studies that the most important factor influencing the appropriateness of 

referral letters is the adherence to guidelines for correct surveillance intervals  for neoplastic 

lesions and IBD. Additionally, screening colonoscopies should be performed within screening 

programs defining correct age and intervals for screening. In Norway, such a screening prog ram is 

currently being piloted (206). For symptomatic patients, abdominal pain/lower abdominal 

symptoms are among the most frequent causes of inappropriate referrals (125, 131), in line with 

our findings.  

Studies using the ASGE guidelines have similar results with regards to the proportion of 

appropriate colonoscopies. Mangualde et al detected a 82.6% appropriateness in their material 

(207) and Suriani found 77% (208). They also report a high frequency of polyp controls and 

screening, similar to the EPAGE II studies. The colonoscopies most frequently classified as 

inappropriate in the material of Mangualde et al were abdominal pain and chronic constipation 

(207), while Suriani et al also found a high inappropriateness for polyp surveillance and screening 

(208). The EPAGE guidelines consider abdominal pain an appropriate indication in some situations, 

in spite of a low diagnostic yield. The ASGE guidelines have, in contrary to EPAGE, deemed this 

indication as generally not indicated (136).  
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The proportion of inappropriate colonoscopies was relatively low in our cohort (7%). With more 

than 80000 colonoscopies yearly in Norway (14), this amounts to 6500 potentially unnecessary 

procedures, and a potential cost-reduction of approximately 22.3 million Norwegian kroner 

(cost/diagnostic colonoscopy of NOK 3427 (209)) if these procedures could be avoided. This is a 

conservative estimation, as it is not unlikely that the proportion of inappropriate colonoscopies 

has increased the last decade in line with the increased use of colonoscopies (14). The reason for 

the increase is currently undocumented in Norway.  

The overall diagnostic yield in the present study is also in agreement with similar previous studies, 

ranging between 25-41% (125, 128, 131). A more recent publication show a much higher 

diagnostic yield (51%) (204). However, in that study diverticular disease was included as a 

significant finding. Diverticular disease is a frequent finding in patients after the age of 50 years 

(210) and in paper I we consider this a normal finding. The diagnostic yield was found to be higher 

in appropriate referrals compared with inappropriate referral in several studies (125, 128, 131, 

204), and advanced neoplastic lesions are rarely found in colonoscopies classified as inappropriate 

(125, 128, 131, 204).  

The clinical effect of implementing guidelines to better select patients for secondary care is 

unclear. It is possible that appropriateness- guidelines can be a useful tool for the 

gastroenterologists working with referral assessments, mainly by ensuring that the right patients 

are selected for the procedure, and to avoid scheduling inappropriate surveillance intervals (211). 

It would benefit both the patients and the health care system if it increases the proportion of 

appropriate procedures. Grassini et al showed that the use of appropriateness guidelines in 

general practice led to increased referral appropriateness, increased the cost-effectiveness of the 

healthcare system, and reduced  the waiting lists for colonoscopy by 15% (212). Appropriate 

referrals and the use of referral guidelines have also shown some evidence of a potential to 

decrease diagnostic delay for CRC (213, 214). However, the evidence for the effect of referral 

guideline is conflicting (87, 215, 216). It is likely that guideline-implementation in general practice 

require a high degree of collaboration between physicians in primary and secondary care to 

ensure common understanding and motivation for the intervention (88). Kim-Hwang et al 

detected increased referral quality and appropriateness after implementation of eReferral in their 

hospital (56). The increased appropriateness was most likely related to the interactive 

communication that was possible through the eReferral system (56), strengthening the impression 

that support for GPs in the referral process may be of value to increase appropriateness of 
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referrals.    

Only paper based referral letters were collected in 2004 and may not be representative of the 

current situation regarding structure, quality and appropriateness  (49, 56-58). In Norway, referrals 

are currently transferred electronically  and to a large extent written according to national 

standards (26, 28) as demonstrated in paper II. When we reassessed a random sample of the 

referral letters collected in 2004, we found a TPS of  8.4 (95% CI 7.3-9.6). This was significantly 

lower than observed in 2014, where the average TPS was 13.7 (95% CI 12.8-13.8) and this 

strengthens the impression that these referral letters are not directly comparable.  

8.2.2 Referral quality 

In paper II we observed a variable referral quality, with means below 50% of the maximum score 

values for both  the TPS and to the VAS. Unsatisfactory quality of the referral letters has been a 

frequent finding in the literature, although the reporting methods and the studied specialties are 

fairly heterogeneous (5, 6, 63, 65-71, 74, 96-110).  Missing information have been reported in 

between 37% (63) and 98% (96) of referrals, and the most frequently missing information is 

reported in pre-referral work-up/examinations (63, 67, 69, 70), medications (63, 65, 69, 98, 109, 

110) and details regarding the current disease (63, 65, 74, 96, 103, 109). Most studies report 

missing information in this general way, not elaborating on diagnose- specific clinical information 

items that are under-reported, even if such details may be of importance for the prioritization of 

the patients. 

Some studies that have reported the clinical information in referral letters in more details are 

worth mentioning. Jiwa et al found a mean reporting of only 6/18 possible upper gastrointestinal 

symptoms and signs, largely matching the findings in the TPS categories dyspepsia and dysphagia 

(74), while Gulati et al found a mean of 6/12 required information items present in referrals to a 

spinal unit (96). In studies of glaucoma referral letters, a lack of clinical details have been reported 

(100, 102), and Cheng et al suggest referral templates to easier include these vital details in the 

referrals (100). DeAngelis et al observed a lack of clinical details in referrals to an Oral and 

Maxillofacial unit, ranging from 7% to 67% missing data for the different information items  (101). 

In a study of rheumatology referral letters, involvement of small joints was mentioned in 14 %, 

and morning stiffness was mentioned in only 1% (103). In referral letters to an obesity unit, 

information regarding the presence of metabolic syndrome was missing in 92-97 %, while 

information of the patient’s waist circumference was included in only 1% of referrals  (109).  
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8.2.3 The TPS 

The importance of developing objective, reliable and valid tools for assessing quality of referral 

letters cannot be overemphasized, as it forms the basis for evaluating interventions aiming to 

improve referral quality and indirectly also patient safety and quality of care. Subjective quality 

assessments carry a higher risk of bias and are likely to have a lower inter-assessor reliability, 

preventing comparison of results both within a trial, and with other trials.  

A score presented by Jiwa et al included items designed to identify patients with colorectal cancer, 

and was validated against this endpoint. It also comprised 15 items, with a complex score value 

assigned to each item. Ten of the items from this score are represented in the TPS. This score is 

interesting, but has limited value in a gastroenterology setting to evaluate referral letters for a 

wide range of indications (75). Another score/variable count for upper gastrointestinal referral 

letters presented by Jiwa et al, largely reflect the same items as in the upper-gastrointestinal 

categories of the TPS (13/18 items overlapping).  

More recently, a score to assess the quality of referral letters in psychiatry has been suggested by 

Hartveit et al (176), and exhibits many of the same features and development steps that were 

applied when developing the TPS in paper II. Selection of score items was done by literature 

reviews and group interviews with specialists in mental care and GPs, using a RAND- based 

approach. Convergent validity was assessed by comparing the score value with the subjective 

assessments of specialists on the topic. Reliability was assessed by re-scoring the referral letters.  

Wåhlberg et al suggested a symptom specific score for evaluating referral letters in 

gastroenterology, lung diseases and cardiology, which was based on the presence of items from a 

referral checklist (80). This score is not validated, but several of the items in the gastroenterology- 

scores are also items in the TPS. For referrals with suspicion of CRC 9/10 items are present in the 

lower-abdominal categories of the TPS, and for dyspepsia referrals 11/16 items are represented in 

the TPS for dyspepsia referrals.  

McGoldrick et al presented a symptom-specific score for head injury referrals, consisting of 15 

items for history and examination and eight items for management of the patient (117).  

Some scores mainly focus on the presence of general items like previous medical history and 

medications, which does not provide sufficient information to evaluate the presence of specific 

symptoms and findings (64). Several scores have included appropriateness in the score-items (71, 

105), and the lack of this is possibly a limitation of the TPS.  
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These works are important contributions to the effort of developing standardized tools for 

evaluating referral quality, and hopefully more will follow.  

8.2.4 Interactive, dynamic checklists and referral quality  

The results of the randomized cross over trial revealed a significant effect of the intervention, both 

on the referral quality measured by the TPS, and on the reporting of individual clinical information 

items. Others have also studied the effect of interventions aimed at improving referral quality.  

A Cochrane Database review of interventions to improve the quality of referral letters concluded 

that referral guidelines were more likely to be effective if structured referral  sheets were used 

(88). However, the included studies focused mainly on appropriateness (8, 77, 93) or referral rates 

(92-94), not on the quality of the information conveyed in the referral letter.  

Some of the included studies did observe an increased reporting of pre-referral work-up (77, 93), 

and Emslie et al detected increased appropriateness of referrals for glue ear when a risk factor 

checklist and a training video was disseminated in general practice (94). Only a few of the included 

studies actually used structured referral sheets in the intervention (8, 77, 92-94). Additionally, 

none of the studies included electronic referrals or electronic structured referral sheets or 

checklists.  

Of other relevant studies, Shaffie et al observed increased referral information after a referral pro-

forma for referrals to the oral and maxillofacial department was implemented (78). Rokstad et al 

implemented electronic checklists for referrals in pulmonary diseases in existing EHR systems for 

primary care (72). They found that this electronic optional guideline tool for referrals resulted in 

higher quality of referral letters and 34% less time spent by the specialist on evaluating each 

referral letter. Heimly et al completed a s imilar project in Akershus University Hospital in Norway 

(89, 217). They showed that the GPs were satisfied with the intervention, but no increas e in 

referral quality was seen. Studies evaluating the effect of checklists on other medical documents 

have also shown do improve the documentation quality, e.g. for radiology reports  (83, 84) and for 

reports from endoscopic procedures (81). 

We were not able to demonstrate any impact on the management of the patients due to the 

checklist intervention. Indeed, the topic of patient outcomes associated with the quality of the 

referral letter has only to a limited extent been studied (7). 

Jiwa et al showed that an electronic referral guideline improved referral content, but did not 

change the outcome for the patient (218). Another vignette study from the same author showed a 
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correlation between the content of the referral letters and the confidence of the physician in the 

assessment and prioritizing of the patient to specialist health care services  (219), but this was not 

confirmed in a later randomized controlled trial (119). Wåhlberg et al recently showed that paper-

based checklists for dyspepsia, suspected colorectal cancer, chronic obstructive lung disease, and 

chest pain did not influence the prioritization or quality of care for the patients (188) in spite of an 

18% increase in referral quality (80). A cluster randomized trial of a checklist intervention for 

urology referrals by Thomas et al pointed in the direction of shorter waiting  times and improved 

cost-effectiveness when referral guidelines were implemented (8). One observational study by Tay 

et al showed that insufficient referral information may cause longer waiting times to see a 

specialist, as well as delayed diagnosis (220), while another observational study by Sales et al 

failed to show any correlation between quality of the referral letter and guideline compliance 

(221).  Some evidence suggests that failure to examine or investigate may lead to doctor’s delay in 

the diagnosis of CRC (222). If checklists prompt the GPs to increase the pre-referral workup and 

examinations (77, 93) and not only increased reporting of these items in the referral letter, this 

may have an impact on patient outcome, but this is undocumented by clinical trials.  

Thus, current evidence is conflicting and of variable quality, but indicates that the effect of 

referral- checklists and increased referral quality has a limited effect on patient outcomes.  

The studies in paper III and IV were conducted in a setting of gastrointestinal patient cases, but it 

is likely that under the condition of availability of appropriate diagnose specific checklists, the 

results are transferable to other medical specialties.  
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9. Conclusions 

 The updated EPAGE II guidelines can probably be a useful tool for both the referring 

physician and the consultant gastroenterologist when deciding whether or not a patient 

will benefit from a colonoscopy. The guideline’s ability to reduce the number of patients is 

limited, but it seems to be safer than with the previous version of the guideline. EPAGE II 

can possibly help reduce the significant burden of unnecessary examinations to the 

patients while also reducing the cost to the public health care system.  

 The Thirty Point Score is a reliable score that provides a more objective assessment of the 

quality of referral letters in gastroenterology, and it shows a variable agreement with the 

subjective VAS. The score may be of particular importance when evaluating the effect of 

interventions to improve referral-quality. The method used in the development of the 

score can serve as a model for other medical specialties. However, the score may require 

some additional modifications before more widespread use.  

 Electronic dynamic checklists have a positive effect on the quality of referral letters in 

gastroenterology. The effect is most likely present also for other medical specialties, and 

the rationale for developing and implementing corresponding checklists has been 

strengthened. GPs are largely positive to the idea of a checklist for referrals.  

 Based on the findings in this thesis we can conclude that the gastroenterologists may 

benefit from the intervention, as it is likely that increased quality of the referral letter 

makes the letter easier to read and less time consuming to assess regardless of the 

outcome for the patient. However, we need clinical trials to assess the impact on the 

healthcare delivered to the patients and the clinical outcome. Current evidence indicates 

that checklists for referrals do not influence patient outcome.  
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10. Future perspectives 

The studies in paper III and IV were done in standardized settings, and implementation in the GPs’ 

EHR-systems and evaluation of the effect in clinical trials should be the next step. A clinical trial 

may also be a more appropriate setting for studying the patient-related effects, e.g. outcomes 

related to improved quality of the referral letter. Such a clinical trial may be used as a pilot for a 

more widespread implementation of checklists as standard clinical tools in the EHR-systems for 

GPs. The intervention could also be combined with appropriateness assessments to evaluate the 

effect of the checklists on the indication of patients referred for colonoscopy.  

The TPS developed in paper II may require further refinement and modifications that may increase 

the score’s ability to discriminate between high- and low quality referral letters. Validation of the 

TPS in new trials is also warranted for more widespread use and a high general validity. The model 

for developing the score may be used in other specialties to evaluate referral letters in other areas 

than gastroenterology. 

The referral letters in paper I were collected more than 10 years ago, and a larger study on new 

referral letters, preferably in a multicentre prospective setting may be warranted to ensure the 

validity of using the EPAGE II guidelines on more recent referrals. We have no data evaluating the 

appropriateness of present colonoscopies in Norway, and in the light of the huge increase in the 

use of this procedure, a new trial should be performed to investigate whether this increase is 

mainly due to appropriate use. This assessment should include referral letters from both patients 

accepted and from those not accepted for colonoscopy, even if the diagnostic yield could not be 

assessed for the rejected referrals. Additionally, a trial of a more systematic dissemination of the 

EPAGE II guidelines in the referring physicians’ clinical practices is warranted to evaluate whether 

it could be helpful to the GPs when selecting patients to refer for colonoscopy.    

The emerging era of automated systems and generation of big data may allow for clinical systems 

with integrated analysis of referral information and generation of decision support to better select 

and prioritize patients for appropriate examinations. 
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List of errata 

 Numbering of figures: Throughout the thesis the figures were wrongly numbered. 
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ABSTRACT
Objective: To create and validate an objective and
reliable score to assess referral quality in
gastroenterology.
Design: An observational multicentre study.
Setting and participants: 25 gastroenterologists
participated in selecting variables for a Thirty Point
Score (TPS) for quality assessment of referrals to
gastroenterology specialist healthcare for 9 common
indications. From May to September 2014, 7 hospitals
from the South-Eastern Norway Regional Health
Authority participated in collecting and scoring 327
referrals to a gastroenterologist.
Main outcome measure: Correlation between the
TPS and a visual analogue scale (VAS) for referral
quality.
Results: The 327 referrals had an average TPS of 13.2
(range 1–25) and an average VAS of 4.7 (range 0.2–
9.5). The reliability of the score was excellent, with an
intra-rater intraclass correlation coefficient (ICC) of
0.87 and inter-rater ICC of 0.91. The overall correlation
between the TPS and the VAS was moderate (r=0.42),
and ranged from fair to substantial for the various
indications. Mean agreement was good (ICC=0.47,
95% CI (0.34 to 0.57)), ranging from poor to good.
Conclusions: The TPS is reliable, objective and
shows good agreement with the subjective VAS. The
score may be a useful tool for assessing referral quality
in gastroenterology, particularly important when
evaluating the effect of interventions to improve referral
quality.

INTRODUCTION
General practitioners (GPs) refer numerous
patients to specialised healthcare services
every year, and the referral rates are increas-
ing worldwide.1 2 A recent study revealed a
referral rate of 13.7% with great variations
between GPs.3 The referral letter is a key
document for the communication between
the GPs and the hospital consultants,4 5 and
its content and quality are essential for the
scheduling and prioritisation of patients.
Incomplete, erroneous or extensive referral
letters may delay the admission of patients to

secondary healthcare services, which may
result in delayed diagnosis and a poorer
prognosis. It is well documented that referral
letters of low quality are prevalent.5–21

In Norway, referral letters are sent at the
GP’s discretion and generated by using free
text in a standard template created by the
Norwegian health authorities22 (table 1).
The template includes the urgency of the
referral, but does not include symptom-
specific or indication-specific criteria. It is
very likely that specific symptoms and clinical
findings are crucial for deciding the urgency
of the referral.23 The GPs optionally add
relevant information about supplementary
workup, like laboratory tests and imaging
results, by copying and pasting these results
to the referral text. Subsequently, the referral
is transferred electronically by a secure
system to the hospital.24 At arrival, a consult-
ant assesses the referral letter and prioritises
the urgency of the referral. If the consultant
considers the referral indication inappropri-
ate, it may be rejected. However, the legisla-
tion prohibits rejection due to poor quality.
The Norwegian Prioritization Guideline

for gastroenterology (NPGg),25 created by an
expert group of gastroenterologists, states
nine main indications for referral to gastro-
enterology services (open access endoscopy
and consultations); dyspepsia, dysphagia,
chronic abdominal pain, change of bowel
habit, diarrhoea, constipation, gastrointes-
tinal bleeding, weight loss and jaundice/ele-
vated liver enzymes. The guidelines aim to

Strengths and limitations of this study

▪ Multicentre design gives better external validity.
▪ Wide variety of gastrointestinal indications

encompassed by score.
▪ Score does not assess appropriateness of the

indication for the referral.
▪ Potential interindividual differences in the use of

the visual analogue scale.
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cover 75–80% of gastroenterology referrals. Bowel
cancer screening and polyp surveillance is not a part of
the indications because this is taken care of either in the
hospital system or by population-based trials for bowel
cancer screening.
Despite the well-documented quality issues, no vali-

dated and objective tool to assess the quality of referral
letters to the specialist healthcare services exists.
An objective, standardised score would probably be

beneficial to ease the assessment of referral quality and
to evaluate interventions intending to improve the
quality of referral letters.
The aim of the study was to develop an objective, rele-

vant and reliable quality score for the evaluation of refer-
ral letters for the most common indications for referral
to gastroenterologists, and to validate the score in a clin-
ical setting.

MATERIALS AND METHODS
Development of the score
We used the nine core indications for referral to gastro-
enterologists specified in the NPGg:25 dyspepsia, dyspha-
gia, chronic abdominal pain, change of bowel habit,
diarrhoea, constipation, gastrointestinal bleeding, weight
loss and jaundice/elevated liver enzymes.
For each of these nine indications, we created a list of

29–36 relevant medical variables based on UpToDate,26

the Norwegian Electronic Medical Handbook for

Doctors (NEL)27 and the NPGg.25 Administrative infor-
mation including sex and date of birth of the patient is
included in referral letters by default, as well as name,
health personnel identification number and address of
the referring physician, and therefore we did not
include this information in the nine lists.
Between November 2013 and March 2014, we invited

39 gastroenterologists within the South-Eastern Norway
Health Region to participate in a web-based study. They
recorded demographic information such as sex, age,
experience and workplace before they started the survey.
For each of the nine indications, we asked the participat-
ing gastroenterologists to select the 15 most important
variables for assessing and prioritising referrals. The
importance of the variables was categorised from three
points (most important) to one point (less important)
with five variables in each category. The remaining vari-
ables were given zero points. We then summarised the
points assigned to the individual variables for each indi-
cation from all the returned questionnaires, and
selected the 15 variables with the highest sum of points
to comprise the final variables in the score. The five
highest rated variables were classified with three points,
the next five with two points and the last five with one
point.
After a period of a minimum 6 weeks, we repeated

this process to check for reliability of the values
assigned. Only the results from the first round were used
in the final score. This resulted in a symptom-specific
Thirty Point Score (TPS).

Validation of the score
Between May and September 2014, seven primary gastro-
enterology referral centres in South-Eastern Norway
Health Region collected 327 referral letters, 21–50 for
each of the nine indications stated in the NPGg.25

Patients were mostly referred for open access endoscopy
as well as consultations.
One or two gastroenterologists in each participating

centre collected and assessed consecutive referrals
within the nine indications. They rated the quality of the
referral letter on a 10 cm visual analogue scale (VAS),
where 0 cm indicated the worst possible quality and
10 cm the best possible quality. We chose VAS as a com-
parator to the TPS to assess the external validity in the
validation process, assuming that referral letters contain-
ing all essential information for assessment and priori-
tisation of the referred patients would also yield a high
VAS.28 The gastroenterologists also recorded whether
the referral letters contained too much or too little
information, and whether they were unstructured or
illegible. Patient age and gender were recorded before
all patient data were removed from the referral letters
and they were handed over to the study team.
Subsequently, one researcher from the study team

assessed all the referral letters according to the TPS.
Both the presence and absence of signs and symptoms
were given equal points, as long as they were reported

Table 1 General requirements for referral letters,

according to the Norwegian national referral guidelines,

including the frequency of reporting in this study

Referral information N (%)

Administrative information (patient, GP,

referral institution)

325 (99.4)

Referral diagnosis 319 (97.6)

Type of referral (examination, workup,

advice)/expected action

313 (95.7)

Urgency of referral 58 (17.7)

Critical information 68 (20.8)

Allergies/infectious disease 66 (20.2)

Other ongoing critical diseases and

treatments

6 (1.8)

Personal information 181 (55.4)

Family history of disease 94 (28.7)

Social history (work, school, family, living) 122 (37.3)

Alcohol and tobacco history 60 (18.3)

Previous medical history 259 (79.2)

History of the current disease 327 (100.0)

Findings 267 (81.7)

Clinical examination 164 (50.2)

Laboratory workup 173 (53.9)

Radiology/other 119 (36.4)

Current medicines 271 (82.9)

Patient informed of referral 0

Total referral letters 327

GP, general practitioner.
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adequately in the referral letter. We also recorded demo-
graphic data about the referring physicians (sex, age,
county, size of patient list, etc) from publicly available
records, and whether the referral letter complied with
the national guidelines for referral letters to the special-
ist healthcare services.22

Information that was not available to the consultant
through the referral letter at the time of assessing the
referral, for example, results from laboratory tests and
radiology that were communicated later in the referral
process, was not included when calculating the TPS.
To check for intra-rater and inter-rater reliability, we

randomly selected 25% of the referral letters from each
indication and reassessed them with the TPS. This was
done after a minimum of 6 months by the same
researcher from the research team and a second inde-
pendent gastroenterologist. These ratings were done
completely blinded from each other and from the
results of the first rating.

Statistics
We present descriptive statistics as means with their 95%
CI or as proportions. We use intraclass correlation coeffi-
cient (ICC) for continuous measures and weighted κ sta-
tistics for categorical measures to describe reliability of
the gastroenterologists’ selection of score variables. ICC
for average measurements was used to calculate
intra-rater and inter-rater reliability of the TPS assess-
ment of referral letters. ICC values were interpreted as:
>0.75=excellent, 0.40–0.75=fair to good and
<0.40=poor.29 The κ values were interpreted as:
>0.80=very good, 0.61–0.80=good, 0.41–0.60=moderate,
0.21–0.40=fair and <0.21=poor.30 Univariable and multi-
variable linear regression analysis was performed to
determine whether patient-related or doctor-related
factors were associated with changes in quality of the
referral letter, using a manual backward elimination pro-
cedure. Any variable with a p<0.25 from the univariable
analysis was considered a candidate for the multivariable
model. We used the Pearson correlation coefficient to
assess the correlation between the VAS and the TPS and
ICC for average measurements to assess agreement
between the two measurements. We assessed any differ-
ences in the VAS/TPS between the different centres by
using one-way analysis of variance (ANOVA). The signifi-
cance level was set at 0.05. All calculations were per-
formed using the IBM SPSS V.21 (IBM SPSS, Chicago,
Illinois, USA).

Power estimation
Sample size estimation was performed to investigate the
association between the VAS and the TPS. The correl-
ation coefficient (r) was anticipated to be 0.60.
Considering a probability of a type I error of 5%, 80%
power and a two-sided test, at least 19 referral letters
were required for each indication. Thus, during the
inclusion time, a minimum of 21 referral letters were
collected for each indication. Since some indications

were more common than others, the number of referral
letters for each indication varies upwards.

RESULTS
Selection of TPS variables
Of the 39 invited gastroenterologists, 32 started to
record their demographic data, and 26 (81.3%) also
moved on to select the variables for the score.
Twenty-five (64.1%) of the 39 gastroenterologists com-
pleted the whole survey and were included in the study.
The excluded gastroenterologist provided answers for
one single indication and then aborted the question-
naire. The reason for the dropouts cannot be deter-
mined due to the study format.
The mean age of the included gastroenterologists was

48.5 years (range 35–69). Mean experience as a licensed
gastroenterologist was 9.6 years (range 1–33). Sixteen
gastroenterologists (64%) repeated the questionnaire
6 weeks later to test for reliability. The characteristics of
these gastroenterologists were not significantly different
from the nine who did not repeat the survey. The ICC
for the reliability of the sum of the scores for the vari-
ables was excellent (0.88 to 0.93) for all the indications.
The κ values for the reliability of final scores showed a
good to very good agreement in all of the indications.
The resulting TPS for all nine indications is presented
in online supplementary appendix 1. It consists of 15
items for each indication. Depending on the value of
the item for the quality of the referral, it is awarded with
1, 2 or 3 points if described adequately in the referral
letter. The maximum score for a referral is 30 points,
indicating a high-quality referral letter.

Validation of the score
The referring physicians were on average 47.1 years old
(range 26–72), 37.3% were female and 95% were GPs.
The referred patients were 62.4% female, and the
average age was 57.2 years (range 6–94).
Adherence to the Norwegian referral guidelines

varied substantially, as shown in table 1.
In particular, information regarding allergies/critical

information, family history of disease and alcohol/
tobacco consumption was sparse.
The average quality of the referral letters assessed by

VAS was 4.7 (95% CI 4.5 to 5.0, range 0.2–9.5). The
mean TPS for all referral letters was 13.2 (95% CI 12.8
to 13.8, range 1–25). In total, 54.1% of the referral
letters had a VAS below 5 (out of 10) and 59.6% had a
TPS below 15 (out of 30).
Intra-rater and inter-rater reliability of the TPS for

scoring referral letters was excellent (ICC=0.87 (95% CI
0.81 to 0.92) and 0.91 (95% CI 0.86 to 0.94),
respectively).
The average VAS and TPS for the nine indications

are shown in table 2 together with the correlation
between the two scores. The VAS and the TPS showed
a moderate overall correlation (r=0.42; figure 1),
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ranging from fair to substantial (r=0.24 to 0.63) for the
different indications.
A multiple linear regression analysis with a manual

backward elimination procedure showed that age and
gender were the only patient-related or doctor-related
variables associated with TPS (age: βadj=−1.156, 95% CI
−2.24 to (−0.076)), p=0.036; gender: βadj=−0.090 (95%
CI −0.136 to (−0.043), p<0.001), explaining 7% of the
variance of TPS (r2=0.07). Further, gender was identified
as the only variable associated with VAS (βj=−0.513, 95%
CI −0.993 to (−0.033), p=0.036), explaining 1% of the
variance of VAS (r2=0.01).
When the gastroenterologist had recorded that the

referral letter contained too little information (n=167
(51.1%)), the VAS and the TPS were also significantly
lower (mean difference (Δ)=1.7, p<0.001 and Δ=3.4,
p<0.001, respectively). When the gastroenterologists
had recorded that the referral letter was unstructured
(n=60 (18.3%)), the VAS was significantly lower (Δ=1.6,
p<0.001), but the TPS was unaffected (Δ=−0.4, p=0.51).
There were significant differences in the TPS and the

VAS between the centres, and this difference was con-
firmed by the ANOVA analysis for the TPS (p<0.001)
and the VAS (p=0.004). For the TPS, this significant dif-
ference disappeared by removing centre III from the cal-
culations. The difference in the VAS disappeared by
removing centre II (table 3).
Some analyses were made to identify factors that could

increase the correlation between the VAS and the TPS.
Eliminating the one-point items did not improve the
correlation. Neither did adjusting for the number of
three-point items in the referral.

DISCUSSION
Overview and principal findings
This is, to the best of our knowledge, the first study to
develop an objective, reliable and validated score (TPS)

to assess the quality of gastroenterology referral letters,
and it may work as a model for other medical specialties.
The score is useful for the majority of referrals in gastro-
enterology, regardless of the seriousness of the condition
or the location of the disease.
The TPS has demonstrated an excellent intra-rater and

inter-rater reliability as well as a moderate correlation
between the TPS and a subjective VAS score assigned by
gastroenterologists. The quality of the referral letters was
variable, both assessed by the TPS and the VAS.
The correlation and agreement between the TPS and

the VAS was somewhat lower than expected (r=0.42,
ICC=0.47). Factors not captured by the TPS may also
influence the subjective assessment of the quality of
referral letters, such as lack of structure or appropriate-
ness. Such factors may have negatively influenced the
correlation between the two measurements.
Unstructured letters had a lower VAS despite adequate
content according to the TPS.

Table 2 Referral information quality assessed by VAS and TPS, and correlation between them

Indication

N referral

letters (%)

Mean TPS

(95% CI)

Mean VAS

(95% CI)

Correlation

coefficient*

(95% CI)

ICC† average

measures (95% CI)

Abdominal pain 50 (15.3) 12.5 (11.0 to 14.1) 4.5 (3.9 to 5.2) 0.46 0.49 (0.09 to 0.71)

Dyspepsia 47 (14.4) 11.9 (10.6 to 13.1) 4.3 (3.7 to 4.9) 0.25 0.33 (−0.02 to 0.63)

Gastrointestinal

bleeding

34 (10.4) 15.7 (14.1 to 17.3) 5.1 (4.4 to 5.9) 0.46 0.51 (0.03 to 076)

Change of bowel habit 48 (14.7) 14.9 (13.5 to 16.3) 5.1 (4.3 to 5.8) 0.60 0.66 (0.40 to 0.81)

Diarrhoea 38 (11.6) 11.3 (9.9 to 12.7) 4.6 (4.0 to 5.2) 0.37 0.42 (−0.11 to 0.70)

Dysphagia 36 (11.0) 11.9 (10.3 to 13.5) 5.0 (4.3 to 5.8) 0.29 0.37 (−0.24 to 0.68)

Constipation 27 (8.3) 13.5 (12.1 to 14.9) 4.5 (3.8 to 5.1) 0.24 0.30 (−0,55 to 0.68)

Weight loss 21 (6.4) 14.9 (12.5 to 17.2) 4.8 (3.9 to 5.8) 0.63 0.62 (0.06 to 0.85)

Jaundice 26 (8.0) 14.3 (12.4 to 16.2) 4.9 (3.9 to 5.8) 0.24 0.32 (−0.52 to 0.70)

Total 327 13.2 (12.8 to 13.8) 4.7 (4.5 to 5.0) 0.42 0.47 (0.34 to 0.57)

*Pearson correlation coefficient interpretation: 0–0.2=slight, 0.2–0.4=fair, 0.4–0.6=moderate, 0.6–0.80=substantial, 0.8–1.0=almost perfect.
†ICC interpretation: >0.75=excellent, 0.40–0.75=fair to good and <0.40=poor.
ICC, intraclass correlation coefficient; TPS, Thirty Point Score; VAS, visual analogue scale.

Figure 1 Correlation between TPS and VAS
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There were significant differences between the centres
both for the mean TPS and the mean VAS. Differences
in quality of referral letters in different geographical
regions have in other studies been explained by GP
workload, referral culture or capacity in local nursing
and care institutions, and some of these factors may also
be present in this study.23

The only patient-related or physician-related factor
associated with a change in quality of the referral letters
in this study was increasing age and male sex of the
referring physician, both leading to small decreases in
the TPS, but the changes are minor and most likely not
clinically relevant.
The TPS consists of 15 items for each indication. This

number may be too high, as many referral letters may
contain sufficient information with fewer items.31

However, eliminating the one-point items did not
improve the correlation between the VAS and the TPS.
Also, scoring instruments with many interpretive

questions could have a lower reliability.32 Since the
TPS demonstrated excellent intra-rater and inter-rater
reliability, this does not seem to be an issue with the
TPS.
Some score items that may seem of limited relevance

for a given indication (eg, information about Faecal
Occult Blood Test (FOBT) in the dyspepsia indication)
may have been selected by the gastroenterologists due to
the variable’s ability to discriminate between serious and
less serious diseases.
In conclusion, the TPS measures the quality of the

information in the referral letter objectively but is not a
perfect tool for assessment of overall quality of the refer-
ral letter, as this also involves consideration of indication
and structure of the referral.

Comparison with the existing literature
A score to assess referral letters in colorectal surgery has
previously been suggested by Jiwa et al.33 This score was
developed by colorectal surgeons and GPs, and was vali-
dated against the likelihood of detecting colorectal
cancer, not against any ‘gold standard’ for referral letter
quality or on a wider range of gastrointestinal condi-
tions. Consequently, it is not possible to determine

whether high scores actually reflect a high quality of
referral letters. Thus, for assessing referral letters in
general, the TPS is a more useful tool.
VAS is a recognised tool for assessing pain,34 and has

been shown to be well suited for assessing soft data in
clinical trials.35 It has also been used previously in
quality score validation studies.28 We therefore chose
VAS as a method to assess the overall quality of the refer-
ral letters. Others have also used VAS as a tool to assess
quality of referral letters,16 and showed scores similar to
the findings in our study, with values between 1.1 and
6.9 for the various information items. However, VAS is a
subjective measurement, and cannot replace objective
scoring methods for evaluating quality.
Other more general scores for content of referral

letters have also been created,7 20 but have given little
insight into the specific symptom-related items men-
tioned in the referral letters, and cannot be used to
assess the information quality of the referral letter. Also,
referral letters in Norway are mainly generated electron-
ically within the general national referral template,36

and these general scores could consequently indicate a
good referral letter, regardless of the description of the
patient’s symptoms and signs.

Strengths and limitations of the study
An important strength of the present study is the multi-
centre design, giving the results a higher external valid-
ity. This aspect is also maintained by the wide variety of
indications included, covering most of the reasons for
referrals to Norwegian gastroenterology units.
The inclusion of a large number and wide variety of

clinical gastroenterologists in the development of the
TPS also ensures that the score reflects what the specia-
lists actually need to effectively assess the referral letters.
Further, the comparison of the TPS with the gastroenter-
ologists’ subjective assessment of the quality of the refer-
ral letter (VAS) enhances the emphasis on what the
actual assessors value in the referral letters.
Our study has some potential limitations. First, we

have not assessed referral appropriateness and cannot
distinguish appropriateness as a deciding factor for lack
of correlation between the VAS and the TPS. It is

Table 3 Relationship between TPS and VAS by centre

Centre N (%) Mean TPS (95% CI) p Value* Mean VAS (95% CI) p Value*

Centre I 45 14.2 (12.7 to 15.7) 4.5 (4.0 to 5.1)

Centre II 42 10.9 (9.5 to 12.4) 4.7 (4.0 to 5.4)

Centre III 24 12.0 (10.1 to 14.2) 6.3 (5.4 to 7.2)

Centre IV 46 13.0 (11.7 to 14.2) 5.5 (5.2 to 5.9)

Centre V 67 13.9 (12.9 to 15.0) 4.2 (3.8 to 4.6)

Centre VI 50 14.7 (13.2 to 16.3) 4.4 (3.6 to 5.2)

Centre VII 53 13.1 (11.8 to 14.3) 4.6 (4.0 to 5.3)

Total 327 13.3 (12.8 to 13.8) 0.004 4.8 (4.5 to 5.0) <0.001

*ANOVA.
ANOVA, analysis of variance; TPS, Thirty Point Score; VAS, visual analogue scale.
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possible that appropriateness of the referral has influ-
enced the VAS, particularly when referrals with poor
indication have been well written in terms of clinical
information and structure.
We also observed a difference in the VAS between the

centres, and it is possible that systematic differences in
the use of the VAS may have influenced the results of
the study.
In this study, gastroenterologists determined the

optimal content of referral letters for easy assessment
and prioritisation. A score based on risk factors for
gastrointestinal cancer could have been an alternative
approach. However, the aim was to develop a score that
reflects what makes a referral letter easier to assess and
prioritise, not to identify high-risk patients.
Another weakness of the study may be a selection bias

for the gastroenterologists who participated in the score
development. Thirty-nine gastroenterologists were
invited to participate, and the 25 who completed the
study may differ from the 14 who did not. However, will-
ingness to participate probably does not influence the
validity of their opinions regarding the content of refer-
ral letters, and could also be seen as a strength, as an
interest in the topic may indicate a better understanding
of what should be considered important clinical infor-
mation in referral letters.
Some of the items selected for the score may be some-

what too unspecific, or may be considered inappropriate
for the indication by other gastroenterologists. We have,
for example, chosen the unspecific term ‘previous radi-
ology’ in the jaundice/elevated liver enzymes indication,
while ‘previous ultrasound of the liver’ may be a more
appropriate and specific item. We have also chosen the
term ‘current medical treatment’ as we believe this term
accounts for any relevant information regarding the
patient’s medication, including ingestion of anticoagu-
lants or antiplatelet agents.

Implications of the study
We have developed and validated an objective and reli-
able score for assessing the quality of referral letters in
gastroenterology.
The moderate quality of referral letters observed in

this study suggests that a tool to facilitate creation of high-
quality referral letters would be beneficial. Information
technology, like checklists or clinical decision-making
systems, may be a part of the solution.

Unanswered questions/future research
This study is a presentation of the TPS that resulted
from the survey among the 25 consultant gastroenterolo-
gists. However, some refinement of the TPS may be war-
ranted and may increase the ability of the TPS to
discriminate between high-quality and low-quality refer-
ral letters. Validation of the TPS in other healthcare
systems is also necessary to reach a TPS of a high
general validity.

In this study, we found a high prevalence of referral
letters with scores below the middle value of the scales
for both TPS and VAS. Future research should aim to
implement and evaluate interventions to improve quality
of referral letters in a way acceptable to referring GPs
and specialists in the hospitals. A Cochrane review of
interventions to improve referrals identified active
involvement of secondary care specialists, and imple-
mentation of structured referral sheets as the only inter-
ventions with effect on referral quality.37 Electronic
referrals are the norm in Norway, and the implementa-
tion of structured referral sheets/checklists in electronic
referrals may be an interesting intervention to explore.

CONCLUSION
The TPS is reliable, objective and shows good agreement
with the subjective VAS. The score may be a useful tool
for assessing referral quality in gastroenterology, particu-
larly important when evaluating the effect of interven-
tions to improve referral quality. The method used in
the development of the score can serve as a model for
other medical specialties.
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