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i  Executive Summary 

  

 This Master’s Thesis is conducted at MohsA huidcentrum Eindhoven. The incidence 

of skin related problems, and in particular non-melanoma skin cancer, is rising in recent years. 

This means that more and more patients visit dermatology clinics and that the capacity of 

dermatologists to treat these patients may soon reach its limits. This may lead to increasing 

waiting lists and healthcare costs, and decreasing patient health and satisfaction. To tackle this 

problem, MohsA huidcentrum is searching for ways to control the flow of patients.  

General practitioners (GPs) play a major role on the stream of patients that flow into 

secondary care. GPs are generally the first point of contact and they have to make a diagnosis 

based on their consultation with the patient. Furthermore, partly based on the diagnosis they 

have made, they have to distinguish between patients that can be treated in primary care and 

patients that are in need of specialist care. GPs can treat most of the patients with 

dermatological disorders themselves, but in some cases the patient has to be referred to a 

dermatologist because the treatment is too complex or resources are missing. 

Research questions 

The objective of this study is to measure the quality of diagnoses and referrals for 

patients with dermatological disorders and to search for explanatory factors that increase the 

risk of misdiagnoses and wrong referrals. To reach this objective, the following research 

question has been drawn: 

What is the current quality of GPs’ diagnoses and referrals of skin-related problems 

and how can the performance of diagnoses and referrals of GPs be increased? 

To make the project more manageable, the main research question has been divided into three 

research questions: 

RQ1:  What is the current quality of GPs’ diagnosis and referrals of dermatology-related 

disorders? 

RQ2: What are the factors that influence diagnostic performance and referral quality 

concerning skin disorders and how are they related to diagnostic errors? 

RQ3:  Develop a plan for improving GPs’ diagnosis and referral performance. 

Method 

250 different referral letters were retrieved from the electronic patient record at 

MohsA. All referral letters originated from GPs, including referrals of all kind of 

dermatological diseases. A list of 16 different variables were taken from each referral letter, 

namely (1) case number, (2) patient code, (3) patient age and gender, (4) GP name, (5) 

referral letter type, (6) disorder diagnosed by the GP, (7) referral category, (8) patient request, 

(9) biopsy taken, (10) referral letter quality, (11) disorder diagnosed by the dermatologist, 



 
 

(12) disorder diagnosed by the pathologist, (13) diagnosis quality, (14) degree of diagnosis 

correctness, (15) referral quality, and (16) diagnosis strategy. Because most analyses 

concerned categorical variables, chi-square tests were used to test relationships between 

variables. Furthermore, one-way ANOVA and T-tests have been used to find differences 

between continuous variables and categorical variables. Finally, a logistic regression was 

conducted to test whether a regression-based model could be made.  

Sample 

 The referral letters could be divided in three different ‘types’ of referrals: (1) in 153 

cases an actual diagnosis was made, (2) in 27 cases only signs and symptoms were numerated 

and no diagnosis was mentioned, and (3) in 70 cases an official referral letter was made in 

order to comply with Dutch regulations. The latter category does not involve a diagnostic 

process. 

Diagnosis and referral quality 

 Diagnosis quality was measured over cases that involved an actual diagnosis. 106 of 

153 cases were diagnosed correctly, in 29 cases a diagnostic error was made, and in 18 cases 

the diagnosis of the GP matched with the diagnosis of the dermatologist, but the pathologist 

proved it concerned another disease.  

 Referral quality was expressed in terms of necessity, timeliness, and referral letter 

quality. The results showed that the majority of patients were correctly referred. Of all 250 

cases, 199 cases (79.6%) were considered necessary and 51 (20.4%) were considered 

unnecessary. Only 6 patients (2.4%) were referred too late. Foot et al. (2010) identified a list 

of attributes that should be present in referral letters. Seven of these elements were applicable 

to dermatological disorders. Overall, most elements occurred relatively often except for ‘test 

results’ and ‘known allergies’. 

Factors that relate to diagnosis quality 

 Patients that applied a self-labeling strategy in the diagnostic process, i.e. patients who 

name their own disease, were found to be significantly positively related to diagnosis quality. 

The presenting complaint strategy was also significantly related to diagnosis quality.  

 A sensitivity and specificity analysis showed that only 45.8% of patients with AK and 

63.3% of patients with BCC were detected as such. This percentage is rather low compared to 

nurses, indicating that GPs can improve their diagnostic performance concerning these two 

disorders. 

Factors that relate to referral necessity 

 The number of elements in a referral letter was significantly related to referral 

necessity. It turns out that unnecessary referrals have significant lower number of referral 

letter elements than necessary referrals. 



 
 

 Patient age was also significantly related to referral necessity. The mean age of 

unnecessary referrals was 52.18 years, while necessary referrals were 61.21 years on average. 

 The presenting complaint strategy is significantly related to referral necessity. When 

patients present their complaints to the GP, this is associated with a lower number of 

unnecessary referrals than would be expected based on the values found in this study. 

 A Chi-square test showed that there is a relationship between the disorders diagnosed 

by the GP and dermatologist and referral necessity. The following unnecessary referrals have 

been seen per disorder: 13 AK (25.0%), 12 Naevi (32.6%), 8 Eczema (42.1%), and 3 

Seborrhoeic warts (33.3%). Malignant lesions such as BCC, PCC and melanoma are always 

correctly referred. 

 Finally, the results showed that patients who request to be referred are significantly 

often unnecessarily referred. 

Discussion 

 This study examined the quality of diagnoses and referrals of GP referrals based on the 

contents of referral letters and tried to find factors that explained the quality of diagnoses and 

referrals. Below, the research questions that have been given are discussed. 

Diagnosis and referral quality - 69.3% of the cases that involved an actual GP 

diagnosis were correctly diagnosed. This percentage comes close to other studies that 

researched the quality of diagnoses. 79.6% of the total dataset was necessarily 

referred. Overall, GPs perform reasonably when diagnosing patients. 1 out of 5 

patients is misdiagnosed due to diagnostic errors. The actual accuracy of GP diagnoses 

is higher because this study only concerns patients that are referred to secondary care 

and leaves patients that never reach secondary care out of scope. 

Influencing factors – The results indicated that several factors were related to 

diagnosis and referral quality. Self-labeling was associated with a significant higher 

number of correct diagnoses and presenting complaint was associated with a lower 

number of correct diagnoses. Disorders that are easy to diagnose are sooner recognized 

by patients themselves and patients will therefore also mention less complaints. Also, 

the logistic regression has shown that patients of similar age with a medical history 

have a greater probability of being correctly diagnosed than people without medical 

history. Furthermore, there were several variables that were significantly related to 

referral necessity. Patient age had a significant effect on referral necessity. This can be 

explained by the age at which certain disorders occur. The data showed that older 

people have a greater chance of developing malignant lesions than younger ones. The 

nature of the disorder is therefore of great influence on referral necessity. This has 

been shown by BCCs, naevi and eczema, which were significantly related to referral 

necessity. Patients that have BCC are always necessarily referred. Finally, the results 

showed that patients who request to be referred are more likely to be unnecessarily 



 
 

referred than other patients, because they rate the gravity of their disease higher than 

GPs. 

Improvement plan – This study showed that interventions to improve the diagnostic 

accuracy of GPs should be focused on identifying AK and BCC. Furthermore, there is 

much to be gained when GPs are better able to recognize naevi and treat eczema in 

order to reduce the number of unnecessary referrals. Especially when patients ask to 

be referred, the pitfall is to unnecessarily refer the patient. This is especially true for 

younger patients. To improve performance concerning these areas of interest, it is 

suggested that GPs should receive feedback from dermatologists in order to learn from 

mistakes. A result of this feedback could be participating in training programs. 

Furthermore, decision-supper systems aimed at helping GPs with making diagnoses 

can improve the diagnostic accuracy of GPs. An example of such a system is the non-

melanoma skin cancer detection model of Van der Geer et al. (2015). 

Limitations and strengths 

 This study had some limitations. The sample size included only referrals from GPs and 

did not take into account patients that never reached secondary care. As a result, the findings 

on the diagnostic accuracy of GPs present an image that is worse than the real situation.  

 Some of the data collected was subject to uncertainty and subjectivity. The choice 

whether a patient is necessarily referred remains inevitably subjective. Furthermore, one can 

question what strategies were used during the diagnosis process. Some cases lacked 

information and were excluded from the analysis, and some cases might have contained 

incomplete information, meaning that there might be other strategies used.  

Finally, the data were solely collected from MohsA. Since MohsA is a clinic 

specialized in the treatment of skin cancer, the findings may not be generalizable to other 

dermatological clinics.  

The most important strength of this study is that the data represent the real-life quality 

of diagnoses and referrals at MohsA at the moment. The data have not been based on surveys, 

making it a strong basis for where to focus improvements. Furthermore, the data on the 

correctness of diagnoses were measurable instead of being subjective. 

Further research 

 A similar study could be conducted at general practices in order to yield results that 

say more about the actual performance of GPs. Attending real-life consultations gives the 

opportunity to get more information about decisions made in the diagnosis process and to 

yield more reliable data on diagnosis strategies. Furthermore, the non-melanoma skin cancer 

detection model could be applied to GPs, because this study showed that GPs can improve 

their diagnostic accuracy concerning AK and BCC. A final suggestion for further research is 

to conduct an additional study with other regular dermatology clinics in order to check 

whether the results of this study can be applied to other dermatology clinics as well. 
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1  Introduction 

  

This chapter is about the introduction of the research problem. The contextual 

background of the problem is described, a description is given about the organization at which 

this study is conducted, and an outline is given about the report. 

 

1.1 Problem background 

Healthcare institutions experience an increase in the number of patients with skin 

related problems. Dermatology clinics see more and more patients that are in need for 

dermatological care. In the Netherlands the number of patients who are diagnosed with skin 

cancer increases 5% to 9% per year, depending on the type of skin cancer. This means that the 

number of patients that are for the first time diagnosed with skin cancer has increased from 

21.500 patients in 2000, to 35.000 patients in 2010 (Nijsten, 2012). This increase of patients is 

mainly caused by demographics, such as an aging population (Farage et al., 2008), and by 

behavior, such as excessive sun exposure which is the main cause of skin cancer (van der 

Geer et al., 2013). Also other diseases such as eczema are more prevalent (Rustemeyer, 2013).  

The large inflow of patients may overload dermatologists’ capacity and have dire 

consequences for healthcare costs and service quality: Waiting lists will get longer, disorders 

may worsen, and costs will increase due to longer and more intensive treatments. Therefore, it 

is important that the inflow of patients with dermatological disorders is improved. That is, the 

number of patients that don’t have to be treated by a dermatologist must be decreased, and 

patients with serious disorders such as skin cancer must be treated as soon as possible. 

General practitioners (GPs) play a major role on the stream of patients that flow into 

secondary care. The General Practice is the first point of contact when people have some kind 

of dermatological disorder. In the Netherlands, it is even mandatory to get a referral letter or 

else the treatment is not reimbursed by the health insurance. The role of the GP is to limit the 

number of patients that flow into the more expensive secondary care (Knottnerus, 1991; 

Bowling & Redfern, 2000). They have to distinguish between patients that can be treated in 

primary care and patients that are in need of specialist care. GPs can treat most of the patients 

with dermatological disorders themselves, but in some cases the patient has to be referred to a 

dermatologist because the treatment is too complex or resources are missing. 

However, not every GP performs equally well in terms of the quality of diagnoses and 

referrals. Large variation in referral rates has been found between GPs (Cummins, 1981; 

Wilkins, 1987). On the one hand, patients are referred that could have been managed in 

primary care, and on the other hand, patients that should have been referred are not referred or 

are referred too late. This is because doctors have different referral thresholds which probably 

originate from different training, experience, and personal attributes, such as different 

interests and tolerance of uncertainty (Cummins, 1981). In addition, patient pressure is an 
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important factor of whether someone is referred or not (Little et al., 2004). When patients 

insist on visiting a specialist, it will become hard for GPs to ignore this request, and the 

patient is often referred even though the doctor believes it is not necessary. Goedhart et al. 

(2009) studied the prevalence and incidence of actinic keratosis (AK), which is a preliminary 

stage of skin cancer, at the dermatology department of the Catharina Hospital Eindhoven. 

They found that GPs particularly do not notice AK when patients are referred for other 

disorders when they suffer from AK as well. 

The current study has been carried out with MohsA huidcentrum. The dermatologists 

at MohsA claim that a lot of patients are misdiagnosed by GPs and that the referral quality can 

and should be improved. This study aims at measuring the diagnosis and referral quality of 

GPs concerning skin disorders. Furthermore, there is a search for explanatory factors that 

increase the risk of misdiagnoses and wrong referrals. 

 

1.2 MohsA 

This Master Thesis project was conducted in collaboration with MohsA Huidcentrum. 

MohsA Huidcentrum is a high-quality dermatology care clinic with locations in Eindhoven 

and Venray in the Netherlands. Dermatologists at MohsA treat all types of skin diseases. 

However, MohsA is specialized in the treatment of skin cancer and in Mohs surgery, which is 

a microscopically controlled surgery to remove skin cancer as precise as possible. In addition, 

the clinic is continuously focused on the development of new techniques to diagnose and treat 

skin diseases.  

MohsA was founded in 2012. Nowadays, the organization is headed by two 

dermatologists, Dr. Krekels and Dr. van der Geer, who both show great interest in scientific 

research, education and improving healthcare. The dermatologists at MohsA work together 

with a team of skin therapists and nurses, who support and provide additional care. In 

previous years, multiple studies have been conducted in collaboration with Eindhoven 

University of Technology. The most recent study was about training physician support 

personnel in diagnosing skin cancer so that they will be able to take over tasks from 

dermatologists and GPs (Mangnus, 2014). 

The dermatologists at MohsA provide arguments that the quality of GPs’ diagnoses 

and referrals concerning skin disorders should be improved. However, no hard evidence has 

been given that shows that this is indeed the case. Therefore, another important aspect of this 

study is to validate the problem. 

 

1.3 Outline report 

In the next chapter, the research problem is discussed. Chapter 3 covers the literature 

review. In chapter 4 the method is discussed. In chapter 5 and 6 information about the sample 

and quality of diagnoses and referrals are presented. Chapter 7 and 8 discusses factors that 

relate to diagnosis and referral quality. Finally, the research questions are answered. 
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  2  Research Problem 

  

Considering the problem described in the introduction, this chapter discusses the 

research objectives, research questions, and the way the study is conducted.  

 

2.1 Research objectives 

The aim of this study is to examine the quality of GPs’ diagnosis of various skin 

disorders and referrals to MohsA huidcentrum. According to MohsA, GPs’ diagnoses and 

referral quality of skin disorders is below average. GPs misdiagnose dermatological disorders, 

treat disorders in the wrong manner, refer patients that could have been managed in primary 

care, and sometimes refer patients too late. In this study, this assertion is going to be 

quantified by measuring the actual quality of GPs’ diagnoses and referrals. Furthermore, this 

study aims to gain insight into the causes of GPs’ poor diagnoses of dermatological disorders 

and incorrect referrals to dermatology clinics so that advice can be given to improve GP’s 

diagnostic skills and decrease the number of bad referrals. Improving the diagnosis and 

referral performance of GPs will directly improve healthcare quality and reduce healthcare 

costs.  

To achieve these overarching goals, several research objectives have been stated. The 

first objective is to measure the diagnosis and referral quality of GPs with patients with skin 

disorders. The setup of this objective is twofold: (1) to measure to what extent correct, 

incorrect and no diagnoses are made by GPs, and (2) to measure to what extent referral 

aspects such as necessity, timeliness and referral letter characteristics meet the conditions 

described in literature. 

The second objective is to obtain more detailed information about the characteristics 

of referrals. We are especially interested in the frequency of various skin disorders seen by 

GPs, the age and gender of patients, and the age, gender and experience of GPs themselves.  

The third objective is to describe what diagnostic strategies are used by GPs to 

diagnose dermatological disorders and how these strategies are linked to diagnostic 

performance and referral quality. Research on strategies used in primary care suggests that 

there are multiple strategies that GPs use to examine patients. Our aim is to find out what 

diagnostic strategies are used with dermatological disorders. Furthermore, the relation 

between diagnostic strategy and diagnosis and referral quality is investigated. It is quite 

possible that one strategy is doing better than another. 

The fourth objective is to identify other predictors of diagnosis quality. This means 

that (1) it was tested if the quality of the referral letter is linked to diagnosis quality, (2) if 

some typical disorders are more likely to result in incorrect diagnoses than others, and (3) if 

the age of patients is related to diagnosis and referral quality.  
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It is likely that the results of this study can also be applied to other dermatology clinics 

and other branches of medicine. This means that the advice that is given to improve GP’s 

diagnostic and referral performance may be of use to GPs in general. Also, this study will add 

on other research that discusses the quality of referrals relating to dermatology. It is the first, 

to my knowledge, that addresses the quality of referral letters from GPs to dermatology 

clinics. 

 

2.2 Research questions 

To achieve the objectives described in the previous section, several research questions 

have been formulated and need to be answered. The main research question of this research 

project is: 

What is the current quality of GPs’ diagnoses and referrals of skin-related problems 

and how can the performance of diagnoses and referrals of GPs be increased? 

To make the project more manageable, the main research question has been divided 

into three research questions. The first research question is only about the quality of GPs’ 

diagnoses and referrals relating to skin disorders. The diagnosis and referral quality should be 

measured to test whether the proposition of the dermatologists at MohsA, who claim that the 

diagnosis and referral quality of GPs is below average, is true. Therefore, the following 

research question has been formulated.  

RQ1:  What is the current quality of GPs’ diagnosis and referrals of dermatology-related 

disorders? 

The first research question will be answered by evaluating the information contained 

in referral letters based on the quality aspects which have been mentioned in the literature 

review (Dizy, 2015). By answering the following sub-questions we can draw a conclusion 

about the overall quality of diagnoses and referrals. 

1.1 What percentage of diagnoses is correct, incorrect and no diagnosis given? 

1.2 What percentage of referrals is considered necessary and on time? 

1.3 What information about referrals is contained in referral letters concerning 

dermatological disorders? 

After the overall quality of diagnoses and referrals was known, the aim was to search 

for factors that are likely to increase the probability of incorrect diagnoses and bad referrals. 

For example, some disorders are hard to recognize and will give rise to more diagnostic errors 

than others. Naevi, skin cancer and warts resemble each other a lot. Therefore, it was expected 

that some disorders give rise to more misdiagnoses than others. Furthermore, the age and 

experience of GPs may also influence the likelihood that a disorder is correctly diagnosed. 

Thus, the second research question is about finding factors that underlie misdiagnoses and 

incorrect referrals. 



5 
 

RQ2: What are the factors that influence diagnostic performance and referral quality 

concerning skin disorders and how are they related to diagnostic errors? 

To answer this research question, several sub-questions have been formulated. The 

following three questions are about the characteristics of a referral. 

2.1 What disorders are typically referred by GPs? And what is the frequency of these 

referrals? 

2.2 What is the age and gender of patients? 

2.3 How many referrals are made per GP? 

In addition it is said that GPs use different diagnostic strategies to diagnose a patient. 

The fourth sub-question is about what these strategies are and how they are used in case of 

patients that are referred to dermatology clinics.  

2.4 What are the diagnostic strategies used by GPs for diagnosing skin disorders?  

Furthermore, for each of the factors described above a relation with diagnosis and 

referral quality is established.  

2.5 What relationships exist between the following factors; (1) referral letter quality, (2) 

patient characteristics, (3) GP characteristics, and (4) diagnostic strategies used, and 

the quality of diagnoses and referrals? 

 The final research question is about how to improve GP’s performance in diagnosing 

and referring patients with skin disorders. A solution is designed that addresses the identified 

problem and improves the diagnosis and referral performance of GPs concerning skin 

disorders. This solution should focus on giving training on how to improve diagnostic skills 

and expressing rules on how to improve referral quality. 

RQ3: Develop a plan for improving GPs’ diagnosis and referral performance. 
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3  Literature Review 

 

This chapter provides a comprehensive overview of the literature that was studied 

regarding the background and cognitive processes underlying diagnoses, diagnosis strategies, 

referral quality and how these relate to dermatology (Dizy, 2015). 

 

3.1 Painting the picture; How are patients referred? 

General Practitioners (GPs) are, for the majority of patients in the Netherlands, the 

main access point to healthcare. The normal course of action is that you first visit the general 

practice when you feel that you suffer from some kind of disorder. Because GPs are the first 

point of contact, they deal with judgment and decision making under great uncertain 

conditions. After all, most patients only experience symptoms from which GP have to draw 

conclusions. 

One of the primary functions of the GP is to control the rate at which patients progress 

to secondary care. GPs have to differentiate between patients who are in need of specialized 

care, i.e. secondary care, and those who can be treated in primary care (Knottnerus, 1991). 

Before any patient is treated or referred to a specialist, the GP should diagnose and identify 

the disorder.  

Making a correct diagnosis is one of the most vital parts in a consultation. Drawing 

wrong conclusions may result in wrong treatments and may worsen the disease and increase 

treatment costs and time. However, GPs see patients with a high variety of problems. The 

problem space is large and the problems are often at an early, less-developed stage, causing 

diagnosis to be more difficult (Knottnerus, 1991). So, figuring out what the patient is 

suffering from is quite a task and not always clear. For example, redness of the skin is a 

common symptom of many dermatological disorders, and therefore may not tell much about 

the actual disorder. It therefore often occurs that the GP has to make several differential 

diagnoses. For example, redness of the skin may trigger, in combination with other symptoms 

such as a pigmented lesion, the diagnosis of multiple similar disorders such as a naevus and 

different types of carcinoma. This indicates that the process of making a diagnosis and the 

decision to refer is very complex. The next sections elaborate on the diagnosis and referral 

process.  

 

3.2 Diagnostic reasoning by General Practitioners 

In this section a summary is given of the psychology underlying diagnostic reasoning 

in order to better understand what the diagnostic process entails. The process of making a 

diagnosis is a cognitive process. This process is basically described by two paradigms that can 

be placed at both ends of the cognitive continuum theory, i.e. intuition which is fast and 
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unconscious, and analysis which is slower and more deliberate (Stolper et al., 2010). In 

addition, pattern recognition has been identified as a concept that might underlie the 

diagnostic reasoning. The concepts are further explained below.  

3.2.1 Intuition 

 A term that is very common in diagnostic reasoning is ‘intuition’. Intuition refers to 

rapid, unconscious, uncontrolled processing, and it is the opposite of analysis, which refers to 

slow, conscious and controlled processing (Stolper et al., 2010). Intuition is so fast that one 

does not know where the thought or action comes from, and therefore it is really difficult to 

identify and measure. Intuition plays an important role in diagnostic reasoning because it 

helps GPs to quickly make sense of different cases. Intuitive reasoning can for example help 

to quickly process large volumes of data (Rajcomar, 2011). Quickly knowing what is going 

on can be very useful in clinical situations. 

3.2.2 Hypothetico-deductive model 

 Analytic reasoning makes explicit use of clinical features to reach a diagnosis 

(Kulatunga et al., 2001). Analytical reasoning has been characterized by several models, but 

the most commonly used approach of analytic reasoning is the hypothetico-deductive method, 

in which hypotheses are generated and tested (Rajcomar, 2011). This method involves the 

sequential collection of data, hypothesis generation, hypothesis testing and evaluation 

(Hardin, 2003). In more general terms, physicians perceive a variety of cues from the patient, 

such as patient’s responses and medical history, after which they develop one or more 

hypotheses (Rajcomar, 2011). Observational studies found that physicians develop one or 

more hypotheses from the first moment of seeing a patient (Elstein et al., 1978). The 

hypotheses guide the physician in collecting further information to rule in or rule out certain 

disorders. Further information is collected via for example patient interviews and phsyical 

examination. The collection of additional data can trigger additional hypotheses. At some 

point, the consultation ends and one or more hypotheses remain. Based on these hypotheses, a 

subsequent course of action is chosen. 

 The process of forming hypotheses is the same for expert and novice GPs. Both novice 

and experienced GPs form a set of hypotheses early in the diagnostic process in order to guide 

them with further data collection. However, experienced GPs can form hypotheses rapidly 

and the quality of their hypotheses is higher compared to novice GPs (Elstein et al., 1978). In 

addition, literature shows that the degree to which a diagnosis is successful largely depends on 

the knowledge base of the GP. Experienced GPs have the ability to automatically retrieve the 

correct hypotheses with only little information, signs and symptoms (Elstein et al., 1978). 

 However, it is likely that experienced GPs only use the hypotheticodeductive model of 

reasoning with difficult cases. In all the other cases, i.e. cases where signs and symptoms 

clearly indicate a certain disorder, diagnostic reasoning boils down to direct automatic 

retrieval and pattern recognition (Elstein & Schwarz, 2002).  
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3.2.3 Pattern recognition 

 An additional concept that is involved in diagnostic reasoning is similarity-based 

processing, in which one makes use of past exemplars to reach a diagnosis (Kulatunga et al., 

2001). Similarity-based processing is also often called pattern recognition. Pattern recognition 

makes use of similar characteristics between previously encountered cases and the case that is 

currently examined (Kulatunga et al., 2001). For example, if a GP has seen a lot of patients 

with actinic keratosis, he might immediately recognize whether a new patient with similar 

complaints is also suffering from actinic keratosis. 

 When pattern recognition should be placed on the cognitive continuum theory, it 

should be situated somewhere in between both intuition and analysis. Klein (2008) stated that 

the retrieval and matching of previously encountered exemplars to the current case involves 

intuitive reasoning, while simulating the situation, i.e. imagining how these examplars play 

out in the current situation, involves conscious analytical reasoning.  

 

3.3 Intuitive reasoning or analytic reasoning? 

 In the previous section we read about intuition and analysis as two ends of cognitive 

continuum theory. It is suggested that a lot of thinking is situated in between these two 

paradigms, and that the appropriate cognitive thought depends on the specific task 

characteristics (Stolper et al., 2010). The majority of writings suggest that analytic reasoning 

leads to more reliable and accurate results than intuitive reasoning (Rajcomar, 2011). This is 

because choices are made more deliberately and are therefore less prone to cognitive errors. 

However, in psychology, intuitive reasoning is recognized as a helpful mechanism that 

provides satisfactory solutions to problems that arise because of human’s limitations to 

process information, also called bounded rationality (Norman, 2009). Norman and Eva (2010) 

explain that analytical reasoning results in poorer performance because analytical reasoning 

places a heavy burden on the human mind, which has its limitations in the amount and speed 

of data processing.  

It is thus believed that the one cannot do without the other. Both intuitive and 

analytical reasoning are critical and interwoven (Norman, 2009). When it comes to clinical 

expertise, clinicians develop a base of experience and knowledge which increasingly employs 

intuitive reasoning to make an accurate diagnosis, but they also develop a sense of awareness 

when analytical reasoning is necessary (Rajcomar, 2011).  
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3.4  Diagnosis strategies 

GPs employ a limited number of strategies to arrive at a diagnosis when using 

hypothetico-deductive reasoning (Heneghan et al., 2009). Strategies in forming hypotheses 

can be split into three stages, namely (1) the ‘initiation of the diagnosis’ stage, (2) 

‘refinement’ stage, and (3) the ‘defining the final diagnosis’ stage. These strategies have been 

illustrated in Figure 1. In each stage, more than one element may be considered. For instance, 

spot diagnosis and pattern recognition may be used simultaneously. Furthermore, a high level 

of certainty in the initiation of the diagnosis phase may directly lead to a final diagnosis, for 

example in case of diagnosing simple acne.  

 

 
 

Initiation of the 

diagnosis 
 

 Refinement  
Defining the final 

diagnosis 

• Spot diagnosis 

• Self labeling 

• Presenting complaint 

• Pattern recognition trigger 

 • Restricted rule-outs 

• Stepwise refinement 

• Probabilistic reasoning 

• Pattern recognition fit 

• Clinical prediction rule 
 

 • Known diagnosis 

• Further tests ordered 

• Test of treatment 

• Test of time 

• No label applied 

 

Figure 1: Stages and strategies in arriving at a diagnosis (Heneghan et al., 2009) 

 The initiation of the diagnosis is concerned with the initial presentation of the 

problem. A distinction is made between four strategies. Spot diagnosis is about 

instantaneously recognizing a specific non-verbal symptom, which may trigger the initial 

diagnosis. Self-labeling occurs when patients tell the doctor what they perceive to be the 

diagnoses. When patients present their complaint, they discuss the symptoms of the problem 

to the doctor. Pattern recognition occurs when the history of a patient triggers an initial 

hypothesis (Heneghan et al., 2009).  

 In the refinement stage competing possible disorders are ruled in or ruled out. The first 

strategy in this stage is that doctors rule-out serious disorders they think the patient is not 

suffering from. Stepwise refinement is based on the step by step anatomical search for the 

location of the problem or the underlying pathological process. Probabilistic reasoning 

involves the use of the diagnostic value of specific symptoms, signs, or tests to rule in or rule 

out a certain diagnosis. When GPs compare signs and symptoms to previous patterns or cases, 

they recognize a disease when the actual pattern fits. According to the literature, this 

refinement strategy is most often used by GPs (Heneghan et al., 2009). When GPs employ the 

clinical prediction rule, they use rules established by other doctors and research to make 

predictions about the probability of a certain disorder.  

In the final diagnosis stage the consultation is finished and a judgment is made. At the 

end of a consultation GPs can do tests, treatments or employ a wait-and-see strategy to see 

what happens with the patient. However, all consultations basically end with a known or 

unknown diagnosis. 
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3.5 Referral quality 

The quality of a referral is assessed using four attributes: (1) referral necessity, (2) 

destination, (3) referral letter quality (Blundell et al., 2010) and (4) timeliness (Foot et al. 

2010). Referral necessity refers to whether a patient was suitable for referral to secondary 

care. Referral destination is concerned with the correct level of the medical system to which a 

patient is referred. Timeliness means whether the referral was on time. 

3.5.1 Necessity 

Necessity is considered the most important attribute of referrals (Blundell et al., 2010). 

On the one hand, healthcare institutions find it important to limit the number of patients 

referred to secondary care who could have been managed in primary care, and on the other 

hand, limit the number of non-referred patients that should have been treated in secondary, 

specialist care. 

Research on referrals to a dermatology outpatient department of a British teaching 

hospital showed that 26% of 490 patients were referred unnecessarily (Sladden & Brown, 

1989). Another study found that 35% of referrals were theoretically unnecessary if adequate 

resources were available (Elwyn & Stott, 1994). This evidence suggests that there is much to 

be gained when referring patients. However, one should notice that the decision to refer does 

not only depend on the diagnosis made by the GP. It also depends on the resources available 

to GPs, such as access to cryosurgery, and on the influence of patients themselves. Patients 

can explicitly request the GP to provide a referral to secondary care. Bowling and Redfern 

(2000) found that 95% of patients believe that their referral was necessary. This emphasizes 

the power that patients have over their own referral. 

3.5.2  Destination of referrals 

 Patients should be referred to appropriate destinations. The question of ‘where to refer 

to’ becomes more challenging under uncertain conditions, i.e. in case of difficult diagnoses en 

requests for advice and reassurance (Jenkins, 1993). Salisbury et al. (2005) found that 49% of 

patients referred to specialist secondary care could have been managed by a GP with a special 

interest in dermatology. 

3.5.3  Referral letter quality 

Referral letters are the main communication channel between GPs and specialists in 

secondary care. Therefore, the content of referral letters is important for quality (Foot et al., 

2010). However, referral letters do not often contain all required information. A study by 

Bowling & Redfern (2000) showed that 38% of 34 specialists reported that GPs’ referral 

letters often contain inadequate information. Recommended referral letter features are listed 

in Figure 2. 
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 1.  Reason and expectations for referral 

 2.  Diagnosis  

 3.  Clinical signs and symptoms 

 4.  Examination of test results  

 5.  Medical history including important co-morbidities  

 6.  Current and past medication  

 7.  Relevant psychological details  

 8.  GP’s assessment of urgency 

 9.  Known allergies  

 10.  Information that has already been communicated with patient 

 

Figure 2: Referral letter characteristics 

3.5.4 Timeliness of referrals 

 Patients should be referred on time. Referring patients on time is important for patient 

satisfaction and healthcare quality and costs. Patients who receive timely treatment are more 

likely to have their disorder sooner under control (Karen et al., 2007). For example, patients 

who are diagnosed with basal cell carcinoma are preferably referred as soon as possible 

because treatment of early-stage lesions is easier than lesions in a more developed stage (Hill 

et al., 2000). When the disorder is easier to treat, the patient will need fewer consultations 

with the dermatologist.  

 Empirical results of timeliness of general healthcare or dermatology referrals are 

lacking, but there is some evidence on timely referrals of renal disease. Roderick et al. (2000) 

found that 35% of patients with renal disease are referred too late and that 36% of late 

referrals are referred by the general practice.  

 

3.6  Implications for dermatology 

Dermatological problems are common in general practice and make up a high 

proportion of GPs workload (Steele, 1984; Julian, 1999). A recent study in the Netherlands 

indicated that 12.4% of all diseases seen by GPs were related to dermatology (Verhoeven et 

al., 2008). Because this is a rather large proportion, it is important that patients with skin 

disorders are correctly diagnosed and referred. Otherwise wrong and late referrals will have 

negative consequences for patient satisfaction, patient health and health care costs.  

3.6.1 Diagnosis and referral quality of skin disorders 

According to the literature, some skin diseases occur more frequently than others. A 

study conducted by Sladden and Brown (1989) shows that only seven disorders account for 

69% of patient referrals to dermatology, and six disorders represent 75% of unnecessary 

referrals. Those diseases which occur most frequently are listed in Table 1. Furthermore, 
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Table 1 indicates the number of referrals that have been unnecessarily referred to secondary 

care (Sladden & Brown, 1989). 

Table 1: List of skin disorders (Sladden & Brown, 1989) 

Disorder 
Number of 

cases (n=490) 

Percentage of 

total 

Unnecessary 

number 
% 

Warts 91 18.6 20 22.0 

Eczema 90 18.4 35 39.9 

Melanocytic naevi 37 7.6 16 43.4 

Basal cell carcinoma 36 7.4 0 0.0 

Acne vulgaris 31 6.3 12 38.7 

Psoriasis 27 5.5 5 18.5 

Seborrhoeic warts 27 5.5 9 33.3 

 

Other research measured the number of incorrect referrals related to dermatology in 

terms of comparing the diagnosis of the GP with the diagnosis of the dermatologist (Basarab 

et al., 1996). The overall diagnostic accuracy was 47%, with GPs making incorrect diagnoses 

in 32% of all cases and offering no diagnoses in 21% of all cases. In Table 2 the specific data 

are summarized. 

Table 2: List of correct diagnosis made by GPs (Basarab et al., 1996) 

Diagnosis Total number 
Correct diagnosis made by GP 

Number % 

Eczema 125 68 54 

Melanocytic naevi 57 35 61 

Viral wart 44 36 82 

Seborrhoeic warts 40 9 22 

Basal cell carcinoma 38 20 53 

Psoriasis 37 29 78 

Acne 28 20 71 

Dermatofibroma  16 3 19 

Solar keratosis 14 5 36 

Squamous cell carcinoma 4 0 0 

Malignant melanoma 2 0 0 

 

3.7 Literature summary 

 The literature shows that the reasoning processes underlying diagnoses are very 

complex. GPs rely on cognitive processes that range from intuition to analysis. Intuition is a 

fast and unconscious mode of thinking while analysis is much slower and more deliberate. 

Furthermore, pattern recognition has been mentioned as a concept that is used very much 
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when making diagnoses. Pattern recognition makes use of past exemplars to reach a diagnosis 

(Kulatunga et al., 2001). 

 When forming hypotheses, GPs rely on several strategies. Strategies in forming 

hypotheses can be split into three stages, namely (1) the ‘initiation of the diagnosis’ stage, (2) 

‘refinement’ stage, and (3) the ‘defining the final diagnosis’ stage (Heneghan et al., 2009). 

 GP performance is measured in terms of diagnosis and referral quality. Referral 

quality is assessed using four attributes: (1) referral necessity, (2) destination, (3) referral 

letter quality (Blundell et al., 2010) and (4) timeliness (Foot et al. 2010). Necessity is 

considered the most important attribute, because this is related to important task of managing 

the flow of patients that visit secondary care. 

 Measures on the quality of referrals and diagnoses relating to dermatology are scarce. 

This study builds on the literature described in this chapter. The next chapter covers the 

method of conducting the study. 
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4  Method 

  

4.1 Data collection 

Before conducting the actual study, interviews were held with the dermatologists at 

MohsA to define the problem and gather information about the way things were arranged and 

how referrals were received. These interviews gave enough information to conduct a literature 

review and start the research. To answer the actual research questions, data were collected 

from referral letters sent by GPs to MohsA huidcentrum. At first, an attempt was made to also 

retrieve data from referral letters sent by GPs to a particular hospital in the Netherlands, but 

requirements with respect to the privacy of patients and confidentiality of patient data at this 

hospital ensured that these letters could not be used.  

The data were thus solely collected from the electronic patient record (EPD) at MohsA 

huidcentrum. This means that the data only give information about referrals to MohsA, a 

clinic specialized in the treatment of skin cancer, and might therefore be less applicable to 

other ‘general’ dermatology clinics. MohsA works with a webbased EPD called Medicore. 

Medicore contains an agenda and appointments from which individual patient treatment 

information can be retrieved. Each patient record eligible for health insurance should contain 

a referral letter. However, not each referral letter could be used for this study as the referral 

letters had to satisfy the condition that the letter must come from GPs. Referrals sent by 

hospitals and other dermatologists have therefore been omitted from this study.  

Furthermore, the staff at MohsA keeps a journal about the patient’s consultations, 

treatments, and other relevant information. This information has also been retrieved from 

Medicore and linked to the corresponding referral letters. 

 

4.2 Research variables 

An initial round of data collection resulted in a pilot of 150 cases. Later on, this pilot 

was extended with another 100 cases, resulting in a total dataset of 250 unique cases. For each 

case the following data have been retrieved: 

[1] Case number – Case number is a number that enables for quick reference to the dataset. 

The first case was given number 1, the second number 2, and so on. 

[2] Patient code – The patient code is a unique code which differentiates patients from each 

other. This code is automatically created in Medicore and consists of the patient’s birth date 

and the first two letters of the patient’s family name.  

[3] Patient age and gender – The age of the patient could be determined with the patient 

code. Patient gender was also mentioned in Medicore and could be literally copied.  
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[4] GP name – Almost all referral letters were signed by the GP him- or herself. The name of 

the GP could thus be copied from the referral letter. 

[5] Referral letter type – Each referral letter is written in some kind of format. Basically, 

there were two types of formats: (1) referral letters from Zorgdomein, and (2) other referral 

letters. Zorgdomein referral letters all had the same structure and were rather complete when 

filled in. The other referral letters had no similar structure. 

[6] Disorder diagnosed by the GP – GPs can mention the disorder they had diagnosed in the 

referral letter. In certain cases, the GP had not made a diagnosis or did not mention any 

diagnosis. In such cases, the data field was left empty. In cases where the GP did mention a 

diagnosis, this was copied from the referral letter. In a few rare cases the dermatologist aided 

in determining the GP diagnosis due to obscurities with the medical language used or unusual 

diseases.  

[7] Referral category – The referral category is a classification whether a diagnosis has been 

made, whether only symptoms are mentioned, or if the patient is only in need for an official 

referral letter and no real diagnosis is made. The referral category says something about the 

nature of the referral and can be retrieved by interpreting the referral letter. The variable can 

take values 1 = ‘Diagnosis given’, 2 = ‘No diagnosis given’, or 3 = ‘Official referral letter’. 

[8] Patient request – This variable indicates whether the patient has been referred on request 

of the patient himself or not. This means that from the referral letter text could be deduced 

whether the patient insisted on being referred. Patient request is a binary variable and can take 

values 0 = ‘No patient request’ or 1 = ‘Patient request’. 

[9] Biopsy taken – The Biopsy taken variable is a binary variable and represents whether a 

biopsy has been taken by the GP himself and has been sent for further examination by the 

pathologist. When a biopsy specimen has been taken by the GP, there is a special attachment 

in the referral letter with the results from the pathologist. The variable can take on values 0 = 

‘No biopsy taken’ or 1 = ‘Biopsy taken’. 

[10] Referral letter quality - Each letter is scored whether it contains relevant information 

prescribed by literature: (1) the reason for referral, (2) a diagnosis, (3) critical signs, (4) test 

results, (5) medical history of the patient, (6) current medication of the patient, and (7) patient 

allergies. This category has seven different binary variables and can take values 0 = ‘Not 

present’ and 1 = ‘Present’. 

[11] Disorder diagnosed by the dermatologist – The treating dermatologist is required to 

keep a record of each consultation with the patient. These records are kept in Medicore. When 

the patient indeed had some kind of disorder, this was diagnosed and written down by the 

dermatologist. However, sometimes the dermatologist wrote down multiple disorders, some 

of which were not mentioned by the GP. For instance, the GP mentioned a lesion on the head, 

while the dermatologist also mentioned a spot on the back, in addition to the lesion on the 

head. In such cases, only the diagnosis which belongs to the location mentioned by the GP 

was recorded. The dermatologist diagnosis could thus be easily retrieved from Medicore. 
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Sometimes the dermatologist had to verify what the specialist diagnosis was because of 

obscurities. 

[12] Disorder diagnosed by the pathologist – When a piece of skin has been removed, this 

is always sent for pathology. In such cases, the treating dermatologists or nurses write down 

the pathologist’s conclusion in the patient file. The diagnosis of the pathologist was always 

clear and could be retrieved from Medicore. 

[13] Diagnosis quality – The diagnosis quality variable displays whether or not the diagnosis 

of the GP was correct. The diagnosis of the GP is compared to the diagnosis of the 

dermatologist or, when pathology has given a result, compared to the diagnosis of the 

pathologist. Diagnosis quality is a categorical variable which can take on values 0 = 

‘Incorrect’, 1 = ‘Correct’, or 2 = ‘Not applicable’. The latter value occurs when the GP 

diagnosis cannot be compared because no diagnosis was given. When it was not clear whether 

the GP and the final diagnosis matched, feedback was obtained from the dermatologist.  

[14] Degree of diagnosis correctness – Some incorrect diagnoses are more correct than 

others, i.e. sometimes the GP is not really to blame for misdiagnoses. This variable shows for 

each case to what extent the diagnosis of the GP, dermatologist, and pathologist matched. 

Table 3: Correctness of GP diagnoses 

No. GP Specialist Final Category Correctness GP diagnosis  

1 A A A A-A-A Correct  

2 A B A A-B-A Correct  

3 A A dd B A A-AB-A Correct  

4 A dd B A A AB-A-A Correct  

5 A A B A-A-B Incorrect, not to blame  

6 A A dd B B A-AB-B Incorrect, not to blame  

7 A B B A-B-B Incorrect, GP error  

8 A B C A-B-C Incorrect, not to blame  

9 NA A A/B NA No diagnosis provided  

 

Table 3 shows different kinds of situations. Situations 1, 2, 3 and 4 represent cases 

where the GP diagnosis matched with the final diagnosis. In such cases, the diagnosis is 

correct. Situations 5, 6, 7 and 8 represent situations where the diagnosis of the GP is wrong. 

Situation 5 and 6 represent cases where the GP and dermatologist agree upon a certain 

disorder, however biopsy showed it concerned another disease. Situation 7 is an example 

where the GP is totally wrong. The diagnosis does not match with the diagnosis of the 

dermatologist and the final outcome. Situation 8 represents a case where the GP and 

dermatologist do not agree upon a certain disease, however biopsy showed it concerned a 

completely different disease. Situation 9 represents a separate situation where the GP did not 

make a diagnosis. Either the GP did not know what the disorder was, or he did not conduct an 

actual diagnosis, for example in case of an official referral letter. In conclusion, especially 
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situation 7 is where the performance of GPs should be improved. Furthermore, one can argue 

that not giving a diagnosis is also incorrect.  

[15] Referral quality – Referral quality is measured in terms of whether the referral was 

necessary, whether the patient had been sent to the correct destination, and whether the 

referral was on time. Thus, this category consists of three different binary variables, 

representing whether a case was necessary, sent to the correct destination, and on time. Each 

variable was classified 0 = ‘Absent’ or 1 = ‘Present’. The data were found by interpreting the 

text and information in each referral letter. The dermatologist assisted with determining the 

necessity aspect, because this was often unclear.  

[16] Diagnosis strategy – The diagnosis strategy category consists of 15 different variables 

which represent what diagnosis strategies have been used by GPs to diagnose a patient. What 

each strategy entails is further discussed in the literature review (Dizy, 2015), which has been 

summarized in chapter 3. Whether a strategy has been used is indicated with 0 = ‘Not used’ or 

1 = ‘Used’. Determining what strategies were used involved a considerable deal of 

uncertainty, because for each case the consultation has been reconstructed in mind, using the 

information contained in referral letters. For example, when the GP wrote down several 

patient complaints, it was deduced that this GP had used the ‘presenting complaint’ strategy. 

The strategies are thus not written in black and white. When it was not possible to determine a 

diagnosis strategy, because the referral letter did not contain enough information, the fields 

were left empty. 

 

4.3 Data analysis 

 The research questions that have been described in chapter 2 have been answered 

using descriptive and inferential statistics. Research question 1 and 2.1 to 2.4, which were 

about the contents and the quality of referrals and diagnoses, have been answered using 

frequency tables in Excel and SPSS. Research question 2.5, which was about the relationship 

between referral letter quality, patient and GP characteristics, diagnostic strategies and referral 

and diagnosis quality, has been answered with Chi-square tests, one-way ANOVA and t-tests. 

Furthermore, a backward logistic regression has been conducted to find additional variables 

that explain diagnosis quality.  

When the analysis is aimed at the relationship between two categorical variables, the 

data could be appropriately analyzed using crosstabs and Chi-square tests. The Chi-square test 

assumes that each cell contained at least five expected observations. When a cell contained 

too few observations (<5), the data have been recoded so that the accuracy of the test is 

guaranteed. This is done with replacing diagnosis correctness, which has three groups, by 

diagnosis quality, which has two groups. If this yielded no improvement, the test result was 

unreliable.  

Some analyses determined the effect of a continuous variable on a categorical variable. 

When the analysis concerned referral correctness, which has three groups (correct, incorrect, 



18 
 

incorrect NTB), a one-way ANOVA was used to determine whether the groups differ 

significantly on the continuous variable. When the analysis concerned referral necessity, 

which has two groups (unnecessary, necessary), an independent T-test has been conducted. 

The analyses have not all been conducted over the same set of data. This is because the 

types of referral letters play a major role in the validity of the test. There are three types of 

referral letters which will be further discussed in the next chapter: (1) cases where the GP 

performs an actual diagnosis, (2) cases where no diagnosis is given but only signs or 

symptoms are mentioned because the GP does not know what the disorder is, and (3) official 

referral letters, which are often made for administration purposes, where the GP does not 

perform an actual diagnosis. 

In the next chapter the sample is discussed. Therefore, the results in chapter 5 are 

about all 250 cases. In chapter 6 the quality of diagnoses and referrals is given per type of 

referral letter. Chapter 7 and 8 are about factors that relate to diagnosis and referral quality. 

Analyses that concern the quality of diagnoses are only based upon cases where the GP 

performed an actual diagnosis. Analyses that concern the quality of referrals are based upon 

both cases where a diagnosis and no diagnosis is made, but leaves official referral letters out 

of scope.  
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5  Sample characteristics 

 

In this chapter, all relevant information about the dataset is given. The aim is to 

describe all different variables in some detail, so that it is made clear how the sample is 

structured.  

 

5.1 Referral types 

The dataset consists of three different ‘types’ of referrals. The first type is where the 

GP made a diagnosis based on the signs and symptoms that were observed during 

consultations. The second type of referral consists of cases where the GP only numerates 

signs and symptoms and does not dare to make a diagnosis or does not know what the 

disorder is. The third type of referral includes cases where only an official referral letter has 

been made in order to comply with Dutch regulations. 

 

Figure 3: Referral letter types 

Referral letters of the types ‘No diagnosis’ and ‘Official referral’ should be separated 

from the type ‘Diagnosis’ because the rationale behind these letters are different. In particular 

cases where an official referral letter has been made should be treated with caution. This is 

because the GP does not put any effort in making a diagnosis, nor does he examine the patient 

in great detail. Official referral letters can be misleading because the GP mentions a diagnosis, 

for example, “the patient is referred for a regular check regarding her psoriasis”, but does not 

do the diagnosis himself. This means that, in such cases, a diagnosis or disorder can be 

appointed, but the diagnosis has not been made by the GP. Official referral letters are made 

after the patient has already visited the dermatologist or when the patient contacts the general 

practice saying they are in need of a referral letter. 

 

Diagnosis 

No diagnosis, only symptoms 

Official referral, check 153, 61.2% 

70, 28% 

27, 10.8% 
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5.2 Referral letters 

5.2.1 Letter format 

 Each referral letter is written in a certain format. Within the total dataset, one specific 

format called Zorgdomein could be clearly distinguished from all the others. Zorgdomein is a 

service to connect healthcare providers with each other. GPs who are affiliated with 

Zorgdomein send letters with a standard format, which contains fields that cover all relevant 

referral letter elements, except for ‘Test results’ and ‘Allergies’. 134 letters (53.6%) were 

made with the Zorgdomein format. The other 116 referral letters (46.4%) had different kinds 

of layouts, ranging from hand-written letters to free-format typed letters. 

5.2.2 Number of elements 

 It has been shown that referral letters relating to dermatology ideally contain seven 

different elements. In the referral letters that have been studied in this research, some 

elements occur more often than others. Below, in Table 4, the frequencies of the different 

elements are shown per referral type. All referral letters of the category diagnosis given 

contain the ‘diagnosis given’ element, and letters where no diagnosis is given lack this 

element. More information about the referral letter elements is given in chapters 7 and 8. 

Table 4: Number of elements 

Element 
Diagnosis given 

(N=153) 

No diagnosis 

(N=27) 

Official letter 

(N=70) 

Total: 

(N=250) 

Reason for referral 151 27 68 246 (98.4%) 

Diagnosis given 153 0 51 204 (81.6%) 

Critical signs 118 24 8 150 (60.0%) 

Test results 22 6 5 33 (13.2%) 

Medical history 110 14 46 170 (68.0%) 

Medication 111 17 34 162 (64.8%) 

Allergies 23 1 5 29 (11.6%) 

 

Table 5: The frequencies of the number of elements per referral type 

# of elements Diagnosis given No diagnosis given Official letter Total 

1 1 2 9 12 

2 8 6 14 28 

3 24 4 17 46 

4 33 11 22 65 

5 59 4 7 70 

6 24 0 1 25 

7 4 0 0 4 

Total 153 27 70 250 

M / SD 4.50 (1.20) 3.33 (1.21) 3.10 (1.25) 3.98 
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Table 5 illustrates the different frequencies, means and standard deviations of the 

number of elements in each referral letter. The mean number of elements is 3.98 with a 

standard deviation of 1.38. 

 

5.3 Patients 

A total of 250 patients referred to MohsA huidcentrum have been included in the 

analyses. All patients originate from the general practice. These are all unique cases, meaning 

that no patient appears more than once in the dataset. 147 patients (58.8%) were female and 

103 patients (41.2%) were male. Figure 4 shows a histogram of the patients’ age. The graph 

shows that the majority of patients are rather old. The mean age of the patients is 59 years. 

114 patients (45.6%) were older than 65 years. This was also expected, because most skin 

disorders, and in particular disorders related to skin cancer, manifest itself at a later age. 

 

5.4 GPs 

The 250 patients in this dataset have been referred by 153 different GPs. The five GPs 

that refer most patients to MohsA are responsible for referring 20.0% of the total number of 

patients. There is a large number of GPs with only one (N=115) or two (N=24) referrals. 

Figure 5 illustrates how many GPs have referred one, two or more patients. It can be seen that 

only 14 GPs have referred 3 or more patients. This is because only a relative small number of 

general practices, which are located near to MohsA in Eindhoven and Venray, are regular 

‘suppliers’ of MohsA. Other GPs likely also refer patients to other dermatology clinics, and 

only refer patients to MohsA that request specialized care, or when the patient wants to be 

treated at MohsA. 

Figure 4: Patient age histogram 
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Figure 5: The number GPs plotted against the number of referrals 

 

5.5 Referrals 

5.5.1 Patient requests 

It is not uncommon that patients are referred at the request of the patient himself. Even 

though the GP may believe that referring a patient is not necessary, patients may still be 

referred because people insist on it. In total, 68 of 250 referrals (27.2%) are on patient request. 

5.5.2 Pathology 

 Pathology can help to determine a certain disease. Both GPs and dermatologists send 

biopsy specimen to pathologists. In 8 out of 250 cases (3.2%) the GP took a biopsy and send 

it for further investigation. Dermatologists involved the pathologist in 111 cases (44.4%). This 

means that no pathology was involved in 139 cases (56.6%). The main reason why 

dermatologists take biopsies is out of precaution, for example to rule out that a certain lesion 

is malignant. Furthermore, every piece of skin that is removed from the body should officially 

be checked by the pathologist. So, even though the dermatologist does not suspect any 

malignancy, a skin biopsy is still sent for inspection. 

 

5.6 Skin disorders 

 The literature review contained a list of skin diseases taken from a study by Sladden 

and Brown (1989). The list showed that only seven skin disorders account for 69% of patient 

referrals related to dermatology (Table 1). With the data that were gathered in this study, a 
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similar analysis is conducted. The results in Table 6 concern final diagnoses and show for 

each condition how often it occurs. 

Table 6: List of skin disorders at MohsA 

Disorder 
Number of cases 

(N=250) 
Percentage of total  

Cumulative 

percentage 

Actinic Keratosis 52 20.8 20.8 

Basal cell carcinoma 47 18.8 39.6 

Naevus 38 15.2 54.8 

Eczema 20 8.0 62.8 

PCC 10 4.0 66.8 

Seborrhoeic warts 9 3.6 70.4 

Melanoma 7 2.8 73.2 

Other disorders 67 26.8 100.0 

 

The data showed that seven disorders account for 73.2% of the total number of 

referrals. The disorder that is most frequently seen by GPs at MohsA is Actinic Keratosis 

(AK), which apparently has not been mentioned by Sladden and Brown (1989). The results in 

this study differ from the results of Sladden and Brown (1989) in terms of found disorders and 

related frequencies. One possible explanation for this difference is that MohsA clinic is 

specialized in the treatment of skin cancer. Therefore, MohsA clinic will receive more 

patients with (pre)malignant lesions, such as AK, BCCs, PCCs and atypical naevi, than other 

regular dermatology clinics. The distribution of patients with other common skin disorders 

such as acne, eczema and warts may thus be different for general clinics compared to a 

specialized clinic such as MohsA.  

Another possible explanation is the year that the study was conducted. Nowadays, skin 

disorders related to skin cancer are more common than a few decades ago. Literature shows 

that skin cancer is becoming more and more common (van der Geer et al., 2013). Therefore, it 

is obvious that AK, BCCs and naevi occur more often in this study. 

 

5.7 Diagnosis strategies 

 According to Heneghan et al. (2009) GPs employ a limited number of strategies in 

forming hypotheses when diagnosing patients. In this study, each case has been examined 

whether one or more diagnosis strategies were present. In total, 83 cases (33.2%) did not 

contain enough information to say something, with sufficient certainty, about what diagnosis 

strategies were used.  The other 167 cases made clear that the most often used strategies were 

the ‘presenting complaint’ strategy and the ‘pattern recognition’ strategy. Below, in Table 7, 

the different strategies with relating frequencies are shown. Furthermore, the data showed that 

in 45 cases (26.9%) no refinement strategy was used. 
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 A side note should be made when interpreting these results. The analysis has been 

carried out by a single researcher and is not validated by a second researcher, and it is 

questionable whether the results are reliable because not all GPs will write down everything 

that happens in the entire consultation. This limitation is further discussed in section 9.2.  

Table 7: Diagnosis strategies frequencies 

Initiation of the diagnosis Refinement Final diagnosis 

Spot diagnosis 13 Restricted rule-outs 0 Known diagnosis 137 

Self-labeling 63 Stepwise refinement 11 Further tests ordered 6 

Presenting complaint 114 Probabilistic 

reasoning 

0 Test of treatment 9 

Pattern recognition 

trigger 

27 Pattern recognition fit 114 Test of time 7 

  Clinical prediction 

rule 

0 No label applied 30 

 

The diagnosis strategies were identified by the researcher by interpreting the 

information contained in referral letters. The dermatologists were not consulted when 

determining diagnosis strategies, because it was assumed that the dermatologists could not 

better define the diagnosis strategies than the researcher, because they lacked information 

about the different strategies.  

The strategies in the final diagnosis stage could be determined with great certainty 

because the end of the diagnosis process is always described. Determining the strategies in the 

initiation of the diagnosis and refinement stage, on the other hand, was rather difficult. 

Determining strategies in these stages was subject to some uncertainty because the strategies 

had to be found by interpreting the information contained in the referral letters. Deducing 

possible strategies from the text written by GPs went hand in hand with some uncertainty. 

Table 9 illustrates several examples of quotes from the referral letters of how the data were 

collected and classified. 

It has already been discussed that GPs can employ multiple strategies during a single 

diagnosis process. Therefore, it is interesting to know how many cases involve more than one 

strategy per category. Below, in Table 8, the number of strategies used per case has been 

given for each diagnosis phase. 

Table 8: The number of strategies used per diagnosis phase 

# of strategies 

used 

Diagnosis phase 

Initiation Refinement Final definition 

0 0 50 0 

1 123 109 149 

2 38 8 14 

3 6 0 4 
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Table 9: Examples of classifications of diagnosis strategies 

Initiation of the diagnosis  

  

Spot diagnosis 

 

‘Severe acne on the face.’ 

‘Basalioma under the right eye.’  

‘Completely covered with naevi.’ 

 Self-labeling ‘Patient is familiar with a malignant melanoma.’ 

‘A befriended doctor said it concerned a malignant skin 

lesion.’ 

 Presenting complaint ‘Patient experiences symptoms and complaints over a 

certain amount of time.’ 

 Pattern recognition trigger ‘Patient wants to be treated again for her psoriasis.’ 

 

Refinement 

 

  

Stepwise refinement 

 

‘Patient has an ulcus cruris.’ The GP first inspected the 

whole leg and then progressed to the wound. 

 Pattern recognition fit ‘Itching spot on the nose that sometimes opens and bleeds.’ 

‘Itchy rash on arms and legs, signs of scratching, and 

erythematous skin.’ 

 

Final diagnosis 

 

  

Known diagnosis 

 

‘Naevus with malignant characteristics’ 

 Further tests ordered ‘Skin biopsy sent for pathology’ 

 Test of treatment ‘Rash that is treated with menthol gel to test for eczema.’  

‘Spot on the skin that is treated with antifungal medicine to 

test for mycosis.’  

 Test of time ‘Check in two weeks.’ 

 No label applied ‘Evaluation: No conclusion.’ 

‘Skin rash eci (i.e. unknown origin).’ 

 

 

5.8 Conclusion 

 In this chapter all relevant characteristics of the referral letter have been discussed. 

The most important thing is that only 153 of the 250 cases involved an actual diagnosis. 27 

cases have been identified as cases where the GP did not make any statements about a 

potential diagnoses for reasons unknown to us. The remaining 70 cases involved official 

referrals. The latter two types of referrals cannot be used for the diagnosis quality analysis. 

Chapter 6 focuses among other things on the quality of diagnoses and in chapter 7 factors that 

relate to the quality of diagnoses are identified. In these chapters the statements are thus 

restricted to the 153 cases where an actual diagnosis has been made. 
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6  Diagnosis and Referral Quality 

 

This chapter is about the quality of diagnoses and referrals. Measuring the diagnosis 

and referral quality provides a lot of relevant information about the current performance of 

GPs. This chapter will first discuss diagnosis quality and conclude with measuring the 

different aspects of referral quality. 

 

6.1 Diagnosis quality 

6.1.1 Cases that involved diagnosis 

Diagnosis quality is measured in terms of whether the diagnosis of the GP corresponds 

to the diagnosis made by the dermatologist and to the diagnosis made by the pathologist. In 

the initial part of this analysis, the focus is on cases where the GP has made an actual 

diagnosis. This means that referral letters of the types ‘No diagnosis’ and ‘Official referral 

letter’ are excluded. The results show that 106 of 153 cases (69.3%) were diagnosed correctly, 

and that 47 cases (30.7%) were given the wrong diagnosis. Table 10 further elaborates on the 

quality of diagnoses. Diagnosis quality is divided in diagnosis categories (see section 4.2), 

and per diagnosis category the frequency and correctness percentages have been shown.  

Table 10: Correctness per category for cases that involved diagnosis 

Category (n=75) (GPs, 

dermatologists, pathologists) 

Category (n=78) 

(GPs, dermatologists) 
Freq. % Correctness 

A-A-A (n=35) A-A (n=56) 91 59.5%  

A-B-A (n=2) - - 2 1.3%  

A-AB-A (n=5) A-AB (n=0) 5 3.3%  

AB-A-A (n=3) AB-A (n=5) 8 5.2%  

A-A-B (n=7) - - 7 4.6%  

A-AB-B (n=8) - - 8 5.2%  

A-B-B (n=12) A-B (n=17) 29 18.9%  

A-B-C (n=3) - - 3 2.0%  

 

Cases where the dermatologist did not involve the pathologist are also included in this 

table and have been shown in the second column. It can be seen that the majority of cases is 

correctly diagnosed. In 91 out of 153 cases (59.5%) the GP, dermatologist, and the pathologist 

agreed upon a certain diagnosis without stating a differential diagnosis. A total of 47 cases 

have been incorrectly diagnosed. However, it can be seen that, of these 47 incorrect cases, 29 

cases were completely misdiagnosed (category A-B-B and A-B).  
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6.1.2 Cases where only symptoms are given 

 Referral letters of the second type, where the GP applied no label to the examined 

disorder and only mentions signs and symptoms, are all categorized as ‘Not Applicable’. This 

means that no judgment is given about the quality of these cases. The diagnosis of the GP 

cannot be compared to any other diagnosis because the GP diagnosis is missing. One can 

argue that these cases are incorrect anyhow, because the GP either did not know what the 

disorder was or he was too uncertain to state any diagnosis. In total, 27 out of 250 cases 

(10.8%) contained no diagnosis while a diagnosis could have been made. 

6.1.3 Official referral letters 

 70 of 250 cases (28.0%) were official referral letters. In general, these include cases 

where patients ask the GP to write a referral letter because this is required for health 

insurance. In such cases, the GP mostly does not examine the patient. Disorders are 

mentioned in the referral letter, but, in contrast to ‘Diagnosis’ and ‘No diagnosis’, the 

diagnosis process has not been really carried out by the GP.  

 

6.2 Referral quality 

Referral quality is measured in terms of necessity, destination and timeliness (Blundell 

et al., 2010, Foot et al., 2010). Necessity is about whether it was necessary to refer the patient 

to secondary care. In order to keep healthcare costs under control, GPs should only refer 

patients who require specialized care. Furthermore, patients should be referred to the 

appropriate specialty. Timeliness is about whether the patient was referred on time. When 

GPs refer a patient too late, the disease can worsen. In this section, the results concerning 

necessity and timeliness are discussed. 

 

6.2.1 Necessity of referrals 

Necessity is considered the most important attribute of referrals (Blundell et al., 2010). 

On the one hand, healthcare institutions find it important to limit the number of patients 

referred to secondary care who could have been managed in primary care, and on the other 

hand, limit the number of non-referred patients that should have been treated in secondary, 

specialist care. In this study, only the patients that are referred to secondary care can be 

researched. Data about patients that are not referred are not available, because these patients 

never reach the dermatology clinic and are therefore obviously not mentioned in the EPD.  

All cases in the dataset were judged whether the patient had been necessarily referred 

or whether the patient could have been managed in the general practice. This judgment has 

been based on the opinion of the researcher and the dermatologist, and represents whether a 

GP with basic training should have been able to treat the patient himself. The first 100 cases 

have been discussed with the researcher and the dermatologist. From the remaining cases only 
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the unclear ones have been discussed with the dermatologist. All cases were thus categorized 

as ‘necessary’ or ‘unnecessary’. Table 11 shows some examples of necessary and unnecessary 

referrals. 

Table 11: Examples of unnecessary and necessary referrals 

 ‘Unnecessary’  

  Benign lesions such as naevi and verruca that show no sign of malignancy.   

  Actinic Keratosis in areas on the body that are easy to treat.   

  Normal eczema that can be treated with crèmes and ointments.  

  Venous insufficiency that can be treated with bandages or compression stockings.  

  Hair loss due to the aging process.  

 ‘Necessary’  

  All malignant lesions such as BCCs, PCCs, and melanomas.   

  
Lesions such as naevi and seborrheic keratosis where malignancy was suspected (the 

lesions have been removed and/or send for pathology). 

 

  Actinic Keratosis in areas that are difficult to treat, such as lesions close to the eyes.  

  Severe eczema that must be treated with pills.  

 

The results show that the majority of patients were correctly referred. Of all 250 cases, 

199 cases (79.6%) were considered necessary and 51 (20.4%) were considered unnecessary. 

In the following table, the unnecessary and necessary referrals are compared to the 

different referral types, i.e. cases where a diagnosis is made, no diagnosis is made, and official 

referral letters. A Chi-square analysis showed that there is no relation between any of the 

categories (                           ). The column percentages show that 

the ratio of ‘No diagnosis given’ is a little different from the others. However, a Chi-square 

test showed that there is no evidence for a significant difference between ‘Diagnosis given’ 

and ‘No diagnosis given’ and referral necessity (                           ). 

Table 12: Referral necessity per referral type 

 Diagnosis given No diagnosis given Official letter Total 

Unnecessary 30 (19.6%) 9 (33.3%) 12 (17.1%) 51 

Necessary 123 (80.4%) 18 (66.7%) 58 (82.9%) 199 

Total 153 27 70 250 

 

 Table 13 shows the number of (un)necessary referrals for both incorrect and correct 

diagnoses. The results of a Chi-square test show that there is no relationship between referral 

necessity and diagnosis quality for cases that involved an actual diagnosis (            

               ). Whether or not a referral is necessary has thus nothing to do with 

whether or not the diagnosis is correct. This was also expected, because patients who are 
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correctly diagnosed with AK, eczema or naevi, can still be unnecessarily referred to the 

dermatologist.  

Table 13: Referral necessity per referral type 

 Incorrect diagnosis Correct diagnosis Total 

Unnecessary 8 22 30 

Necessary 39 84 123 

Total 47 106 153 

 

6.2.2 Destination of referrals 

 The data that were studied in this study did not contain any referrals to an incorrect 

destination. All 250 cases (100%) had a dermatology related background. This implies that it 

is easy to determine whether a disorder concerns a disorder for dermatology. The results show 

that referral destination is not a meaningful measure of referral quality for skin disorders. 

6.2.3 Timeliness of referrals 

 All cases have been reviewed on the timeliness aspect and have been scored ‘on time’ 

or ‘too late’. This assessment has been done by the researcher and the dermatologist. Patients 

were categorized ‘on time’ when the patient had been immediately referred after the first 

consultation or after the GP had done a correct treatment but still had to refer the patient. 

Patients were categorized ‘too late’ when the GP waited too long without treatment, or when 

too much time went by with an incorrect treatment. Table 6 shows some examples of timely 

and late referrals. 

Table 14: Examples of late and timely referrals 

 ‘Late’  

  A patient diagnosed with a BCC who is not immediately referred but instead is given a 

test of treatment to rule out eczema. 

 

  Malignant lesion which has been present for multiple years. The GP did not refer the 

patient because of undefined reasons. 

 

  A malignant lesion that is mistaken for mycosis is incorrectly treated over a year.  

 ‘On time’  

  Patients that have been referred immediately after the first consultation.  

  Patient who has been correctly treated for eczema for a couple of weeks, after which 

the patient had to be referred nonetheless due to lack of progress or doubts about the 

GP’s own diagnosis. 

 

  Skin rash where the GP applied a ‘wait and see’ strategy to make a better diagnosis.  

  Naevi where a ‘wait and see’ strategy is applied to make a better judgment whether it 

concerned a malignant lesion or not. 
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The results show that the vast majority of patients have been referred on time. Only 6 patients 

(2.4%) were referred too late, meaning that 97.6% of all patients were on time.  

The timeliness analysis has been solely based on the information contained in referral 

letters. Since the referral letter content is determined by the GP, it might be that information 

about prior consultations was not included into the current referral letter. Thus, whether the 

patient has visited the GP before the actual consultation, which is key in determining the 

timeliness of the referral, remains uncertain. As a result, the number of late referrals might be 

higher than estimated in this study.  

6.2.4 Referral letter quality 

According to Foot et al. (2010), referral letters should contain the following 

information: (1) reason and expectations for referral, (2) diagnosis, (3) clinical signs and 

symptoms, (4) test results, (5) medical history, (6) current and past medication, (7) relevant 

psychological details, (8) GP’s assessment of urgency, (9) allergies, and (10) information that 

has already been communicated with patient. The assessment of the first 150 referral letters 

showed that the psychological details, the urgency, and the communicated information aspect 

were not applicable to patients with skin disorders, and therefore these aspects have been 

omitted from this study.   

 All referral letters have been assessed on the relevant referral letter attributes (Foot et 

al., 2010). The list of attributes has been shown in the literature review, Figure 3. The results 

of the referral letter analysis are shown below in Table 15. 

Table 15: Referral letter characteristics frequency 

Referral letter element 
Diagnosis No diagnosis Official letter Total 

Freq % Freq % Freq % Freq % 

Reason for referral 151 98.7 27 100.0 68 97.1 246 98.4 

Diagnosis 153 100 0 0.0 51 72.9 204 81.6 

Clinical signs and symptoms 118 77.1 24 88.9 8 11.4 150 60.0 

Examination of test results  22 14.4 6 22.2 5 7.1 33 13.2 

Medical history 110 71.9 14 51.9 46 65.7 170 68.0 

Current and past medication 111 72.5 17 63.0 34 48.6 162 64.8 

Known allergies  23 15.0 1 3.7 5 7.1 29 11.6 

  

As can be seen in the table, almost all referral letters contain a reason for referral. 

Examples of expressions in referral letters from which this is found are ‘I request you to take 

over the treatment’ or ‘Please give your advice and refer back’. The Diagnosis element is 

recognized when a certain disorder is mentioned. This can either be the outcome of the 

diagnostic process carried out by the GP, or a disorder that was already known to the GP or 

the patient. Thus, whether or not this element is present is unrelated to whether the GP has 

made the diagnosis. Obviously, all letters from the type ‘Diagnosis given’ contain a diagnosis 

and all letters from the type ‘No diagnosis given’ lack this element. Clinical signs are 
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identified as a description of what the GP has observed, for example ‘red rough spots’ or ‘rash 

on the arms’. The results show that official letters contain very few cases where signs or 

symptoms are mentioned compared to the other two types of letters. The other characteristics, 

i.e. test results, medical history, mediation and allergies, are simply listed in the referral letter 

and can be quickly identified. Examination of test results is often shown in form of an 

appendix with real results from the pathologist, otherwise it is mentioned in the referral letter 

text.  

The table shows that the elements test results (33 counts) and allergies (29 counts) are 

less common than the other elements. This can be explained by the fact that when these things 

are not carried out or are not present, there is also no need for mentioning them in the referral 

letter. One could write down that no test results are available or that a patient has no allergies, 

but most of the GPs will find this irrelevant. When referral letters do mention that a patient 

has no allergies, the allergies element is regarded as present.  

 

6.3 Conclusion 

 In this chapter both diagnosis quality and referral quality have been discussed. Based 

on the results found in this study, we are 95% confident that the mean percentage of correct 

diagnoses of referrals to MohsA lies between 62% and 77%. This range of percentages is true 

for MohsA and will also be applicable to other dermatology clinics specialized in the 

treatment of skin cancer, assuming that these clinics see the same variety of patients as 

MohsA does. The results will not be applicable to other regular dermatology clinics, because 

the proportion of patients with disorder related to skin cancer will probably be lower for these 

clinics. The incorrect diagnoses are not entirely attributable to GPs’ failure. Sometimes the 

GP and dermatologist agree upon a certain disorder, but the diagnosis still does not match 

with the pathologist. In 29 (18.9%) of all cases the GP went completely wrong. Compared to 

literature (Basarab et al., 1996), the number of incorrect diagnoses has remained constant.  

 Concerning referral quality, one can see that the destination and timeliness aspect are 

poor measures of referral quality. Patients with skin diseases are always referred to the correct 

practitioner. Furthermore, only a few patients were referred too late. In general, most skin 

disorders are not as life threatening as other diseases such as other types of cancer and heart 

diseases. Therefore, GPs can easier employ ‘wait and see’ strategies, ‘test of treatment’ 

strategies, and so on. This explains the low number of late referrals. However, 51 cases 

(20.4%) were considered unnecessary. This percentage comes close to the results found by 

Sladden and Brown (1989). A rather large amount of patients is thus unnecessarily referred. 

 In the next two chapters is discussed whether there are factors that relate to diagnosis 

quality and referral necessity. 
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7  Factors related to diagnosis quality 

 

Each referral letter has given information about several variables, some of which have 

been discussed before. In this chapter is searched for possible relationships between these 

variables and diagnosis quality. The next chapter discussed the relationships with referral 

necessity. 

 

7.1 Referral letter 

7.1.1 Referral letter format 

 We saw before that referral letters can be written in a certain format. The Zorgdomein 

format provides the GP with a standard set of elements that only have to be filled in. 

However, even though a referral letter of Zorgdomein already shows what fields should be 

filled in, this does not mean that all fields are actually completed. 53.6% of all referral letters 

were made with the Zorgdomein format.  

 The aim is to find out whether letters of the format Zorgdomein are doing better than 

other referral letters in terms of the number of correct and incorrect diagnoses. A Chi-square 

test bas been carried out to evaluate the relationship between letter format (0=Others, 

1=Zorgdomein) on the one hand, and diagnosis correctness (1=Correct, 2=Incorrect, 

3=Incorrect not to blame) on the other hand. With a significance level of 0.05, it was 

calculated using G Power (Faul & Erdfelder, 1992) that the power will be 1 to detect a large 

effect, will be 0.92 to detect a medium effect, and will be 0.18 to detect a small effect. 

The Chi-square test shows that letters of the format Zorgdomein are not related to diagnosis 

correctness (                           ). This means that there is no 

significant difference between letters of Zorgdomein versus other types of referral letters and 

the correctness of the diagnosis. 

7.1.2 Referral letter elements 

As discussed before, ideally, a referral letter consists of seven relevant elements. These 

elements ensure that specialists quickly understand what GPs have already done so that 

further treatments can be better planned and executed. Some elements are more likely to occur 

than others. For example, GPs will more likely give the reason why a patient is referred than 

including test results. When no test is conducted, there is also no reason mentioning results. 

For each element it was tested separately whether the element is related to diagnosis 

quality. A Chi-square test evaluates the relationship between each referral letter element 

(0=Absent, 1=Present) and diagnosis correctness (1=Correct, 2=Incorrect, 3=Incorrect not to 

blame). Below, for each element the relationship with diagnosis correctness is discussed.  
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Reason for referral - The results show that almost all referral letters, 246 out of 250 

letters (98.4%), contain a ‘reason for referral’. Because of this, the ‘reason for referral’ 

element cannot be analyzed for a relationship with diagnosis quality using a crosstab. Hence, 

the number of letters that lack a reason for referral is too low and no reliable test can be 

carried out. 

Diagnosis given - Either the GP has only mentioned signs and symptoms or he did not 

perform any diagnosis because the disorder was already known, for example in case of 

patients who are in need for a regular check. Since letters that do not contain a GP diagnosis 

are thus automatically classified as ‘Not Applicable’, this means that a crosstab analysis 

cannot be conducted. 

Signs - Mentioning signs and symptoms does not have a significant relation with 

diagnosis quality (                           ). 69.5% of the letters that 

contained signs are correctly diagnosed, 18.6% are incorrectly diagnosed, and 11.9% are 

incorrectly diagnosed not to blame. 

Test results - Whether or not test results are mentioned in the referral letter has no 

significant influence on diagnosis quality (                           ). One 

would expect that once somebody has done a test, the outcome will be known and the 

diagnosis will be correct. However, 4 out of 22 cases (18.2%) where test results were 

mentioned were incorrectly diagnosed. Mainly, it involved cases where anti eczema crème did 

not work. Another case showed that cryosurgery of AK did not eliminate the disease, because 

the lesion under suspicion was a BCC. Test results that involved pathology ensured that the 

diagnosis was correct. 

Mentioning test results might be the next step for GPs who applied a ‘Test of 

treatment’ strategy and did not find what they were looking for. When the results of a 

treatment do not confirm or resolve a disorder, it is likely that another disorder is involved, 

and that the initial identified disorder is therefore wrongly treated. This might explain why 

there is no relation found between the ‘test result’ element and diagnosis quality. 

Medical history - The ‘Medical history’ element is not significantly related to 

diagnosis quality (                           ). The crosstabs in Table 16 

shows the different counts of the ‘Medical history’ element and the correctness of the 

diagnosis. The results show that when nothing is mentioned about the medical history of a 

patient, that the number of correct diagnoses is a bit lower and that the number of incorrect 

diagnoses is slightly higher than one would expect based on the data in this study. One can 

observe that the cases concerning an incorrect diagnosis not to blame do not deviate much 

from the expected value. When the medical history is present, 73.6% is correctly diagnosed, 

14.5% is incorrectly diagnosed, and 11.8% is incorrectly diagnosed not to blame. 
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Table 16:Cross table of the medical history element and diagnosis correctness 

 Diagnosis Quality 

Correct Incorrect Incorrect NTB 
Total 

Count E Count E Count E 

Medical history 

Not present 25 29.8 13 8.2 5 5.1 43 

Present 81 76.2 16 20.8 13 12.9 110 

Total: 106 29 18 153 

 

Medication - Mentioning what medication the patient currently takes does not have a 

relation with diagnosis quality (                            .  

Allergies - Mentioning allergies does not have a significant relation with diagnosis 

quality (                            . When allergies are present, 78.3% is 

correctly diagnosed, 13% is incorrect, and 8.7% is incorrectly diagnosed not to blame. 

7.1.3 Number of elements in the referral letter 

 The number of elements in a referral letter might be different for different levels of 

diagnosis quality. A one-way ANOVA was conducted to compare the number of elements in 

the referral letter for correct, incorrect, and incorrect not to blame diagnoses. The results show 

that there is no significant effect of the different diagnosis correctness categories on the 

number of elements (                      ). A post-hoc power analysis revealed that 

the power is 1 to detect a large effect, 0.79 to detect a medium effect, and 0.18 to detect a 

small effect with a significance level of 0.05 and a sample size of 153. 

Table 17: Descriptive statistics of the correctness of diagnoses and the number of elements in a referral letter 

 N Mean Std. Deviation 

Correct 106 4.62 1.16 

Incorrect 29 4.14 1.41 

Incorrect NTB 18 4.33 0.97 

Total 153 4.50 1.20 
 

 

 7.2 Patients 

 GPs see a lot of people with different characteristics. Different patient characteristics 

might be a factor that influences diagnosis quality. This section addresses the relationship 

between patient characteristics such as age and gender and diagnosis quality. 

7.2.1 Patient age 

 The graph of the patients’ age has been shown in section 5.3. It is observed that 

dermatology clinics serve more old people than young ones. The mean age of patients at 

MohsA is almost 60 years. 
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 A one-way ANOVA showed that there was no significant difference between correct 

diagnoses, incorrect diagnoses and not to blame incorrect diagnoses, regarding the age of 

patients (                      ). The means and standard deviations of this test are 

presented in Table 18. The power of this test is the same as for the number of elements in the 

referral letter, which has been discussed earlier: 1 to detect a large effect, 0.79 to detect a 

medium effect, and 0.18 to detect a small effect. 

Table 18: Descriptive statistics of the correctness of diagnoses and age of patients 

 N Mean Std. Deviation 

Correct 106 57.6 21.5 

Incorrect 29 61.3 19.7 

Incorrect NTB 18 67.4 14.6 

Total 153 59.5 20.6 

 

7.2.2 Patient gender 

 A Chi-square test has been conducted to test whether the gender of patients 

(0=Female, 1=Male) is related to diagnosis correctness (1=Correct, 2=Incorrect, 3=Incorrect 

not to blame). The results show that patient gender does not have a significant relation with 

the correctness of diagnoses (                           ).  

 

7.3 General Practitioners 

 Some GPs refer more patients than others in the current sample. In this study, 153 

different GPs have referred a total of 250 patients to MohsA. Most of these GPs have referred 

only once (46.0%). A Chi-square analysis has been conducted to investigate whether a 

relationship exists between the number of referrals per GP and the correctness of diagnoses. 

The analysis has again been restricted to cases where the GP made the actual diagnosis. First, 

a Chi-Square test has been conducted on the relationship between a single referral and 

multiple referrals (1=one referral, 2=more than one referral), and diagnosis correctness 

(0=Correct, 1=Incorrect, 2=Incorrect NTB). The test shows that there is no significant 

relationship (                           ). Second, a Chi-square test has been 

conducted to test the relationship between one or two referrals and more than 2 referrals on 

the one hand (1=one or two referrals, 2=more than 2 referrals), and referral correctness on the 

other hand. Again, the results show there is no significant relationship (            

               ). Therefore, it is concluded that the number of referrals is not related 

to diagnosis correctness. 
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7.4 Diagnosis strategies 

7.4.1 Strategy used 

 Different diagnosis strategies have been extensively discussed in the literature review 

and section 5.7. Some strategies are used more often than others. A Chi-square test has been 

carried out to search for possible relationships between diagnosis strategy on the one hand 

(0=not present, 1=present) and correctness of the diagnosis (1=Correct, 2=Incorrect, 

3=Incorrect not to blame) on the other hand. The power of these tests for large, medium and 

small effects is 1, 0.89, and 0.17 respectively. Below, the results for each strategy are 

discussed. 

Spot diagnosis – Only ten GPs have used spot diagnosis as an initial diagnosis 

strategy when they had to make a diagnosis. Because of this low number of occurrences, 2 

cells (33.3%) have an expected count of less than 5. This means that no reliable test can be 

carried out. Of these ten cases where the GP used spot diagnosis, 9 (90%) were diagnosed 

correctly and 1 (10%) was diagnosed incorrectly not to blame. 

Self-labeling – Self-labeling is significantly related to diagnosis correctness (   

                        ). In Table 19 the crosstabs are shown. The results show 

that, when self-labeling is applied, the number of correct diagnoses is greater and the number 

of incorrect diagnoses is lower than one would expect based on the data in this study. 46 cases 

(83.6%) were correctly diagnosed, 5 (9.1%) were incorrectly diagnosed, and 4 cases (7.3%) 

were incorrectly diagnosed not to blame. 

Table 19: Cross table of the self-labeling strategy and correctness of diagnoses 

 Diagnosis correctness 

Correct Incorrect Incorrect NTB 
Total 

Count E Count E Count E 

Self-labeling 

Not present 51 58.9 22 16.4 12 9.7 85 

Present 46 38.1 5 10.6 4 6.3 55 

Total: 97 27 16 140 

 

Presenting complaint – The presenting complaint strategy is significantly related to 

diagnosis correctness (                           ). The results in Table 20 

show that when patients present their complaints to the GP, the number of correct diagnoses is 

lower and the number of incorrect diagnoses is higher than one would expect based upon the 

data used in this study.  
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Table 20: Cross table of the presenting complaint strategy and correctness of diagnoses 

 Diagnosis correctness 

Correct Incorrect Incorrect NTB 
Total 

Count E Count E Count E 

Presenting 

complaint 

Not present 41 33.3 5 9.3 2 5.5 48 

Present 56 63.7 22 17.7 14 10.5 92 

Total: 97 27 16 140 

 

Pattern recognition trigger – 25 GPs have used the pattern recognition trigger when 

they had to make a diagnosis. 2 cells (33.3%) have expected count less than 5. Therefore, no 

reliable test could be carried out. The results show that 17 cases (68%) were diagnosed 

correctly, 6 (24%) were incorrectly diagnosed, and 2 cases (8%) were incorrectly diagnosed 

but were not to blame. 

Stepwise refinement - 2 cells (33.3%) have expected count less than 5. There is no 

way to merge cells so no reliable test can be conducted. Of the 8 GPs who used the stepwise 

refinement strategy, 6 disorders (75%) were correctly diagnosed, 1 (12.5%) was incorrectly 

diagnosed, and 1 disorder (12.5%) was incorrectly diagnosed not to blame. 

Pattern recognition fit - The ‘pattern recognition fit’ strategy is not significantly 

related to diagnosis correctness (                           ). 65 cases (66.3%) 

were correctly diagnosed, 20 cases (20.4%) were incorrectly diagnosed, and 13 (13.3%) cases 

were incorrectly diagnosed not to blame. The ‘pattern recognition fit’ strategy is also not 

related to diagnosis quality, i.e. whether or not the diagnosis is correct (            

               ).  

No refinement strategy – Presence or absence of a refinement strategy is not 

significantly related to diagnoses correctness (                           ). 

Defining the final diagnosis – All crosstabs where final diagnosis strategies are 

compared to diagnosis correctness have too many cells that contain an expected count of less 

than 5. The total number of occurrences for further tests ordered, test of treatment or test of 

time, is 6, 9 and 7 respectively. Therefore, no reliable test can be carried out to say something 

about the significance of the relationship. There can be mentioned that ordering further tests, 

in this case sending a skin lesion for pathology, ensures that the diagnosis of the GP is always 

correct.   

7.4.2 Number of strategies used 

 Using multiple diagnosis strategies might enhance the correctness of diagnoses. First, 

a Chi-square test has been conducted to investigate the relationship between the number of 

strategies used in the initial diagnosis phase (1=One strategy, 2=Multiple strategies) and the 

correctness of diagnoses (1=Correct, 2=Incorrect, 3=Incorrect not to blame), but the results 

are not significant (                           ). Second, there were only 8 

cases that involved more than one refinement strategies. Therefore, no reliable Chi-square test 
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could be conducted on this variable. Finally, the relationship between the number of strategies 

used in the final definition phase (1=One strategy, 2=Multiple strategies) and the correctness 

of diagnoses has been tested. However, the Chi-square test result was again not significant 

(                           ) and 2 cells (33.3%) had an expected count of less 

than 5. It is therefore concluded that the number of strategies is not related to diagnosis 

quality. 

 

7.5 Disorder types 

 Different types of disorders might be more prone to misdiagnoses than others. In this 

section is searched for relationships between different disorder types and diagnosis quality. 

7.5.1 Disorders diagnosed by the GP 

 In an ideal situation, GPs identify a particular disorder and write down what the 

patient is suffering from in each referral letter. However, in section 5.1 we saw that not all 

referral letters contain a GP diagnosis. The disorders that were most often diagnosed by GPs 

were BCCs (50), Naevi (37), AK (31) and eczema (15).  

 For each of the most frequently mentioned disorders is determined whether or not the 

disorder is related to diagnosis quality. A Chi-square test was used to test the relationship 

between disorder type (1=AK, 2=BCC, 3=Naevus, 4=Eczema) and diagnosis quality 

(0=Incorrect, 1=Correct). Because the number of observations per disorder was limited, we 

only tested for AK, BCC, naevi and eczema. The other disorders are left out of scope because 

no reliable judgments can be made due to too few counts. For the same reason, incorrect 

diagnoses have not been separated in ‘incorrect diagnoses’ and ‘incorrect diagnoses not to 

blame’.  Furthermore, we restricted the analysis to cases where an actual diagnosis has been 

made by the GP, because this best represents diagnosis quality. The power of this chi-square 

test for large, medium and small effects is 1, 0.89 and 0.17 respectively. 

 The results show that there is no significant relationship between the different 

disorders and diagnosis quality (                           ). The different 

counts and expected counts have been shown in Table 21. 

Table 21: Cross table of disorders diagnosed by GP and diagnosis quality 

 Diagnosis quality 

Correct Incorrect 
Total 

Count E % Count E % 

AK 19 18.9 76.0 6 6.1 24.0 25 

BCC 30 32.4 69.8 13 10.6 30.2 43 

Naevus 24 23.4 77.4 7 7.6 22.6 31 

Eczema 13 11.3 86.7 2 3.7 13.3 15 

Total: 86 28 114 
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7.5.2 Final diagnosed disorders  

A final diagnosis is given by the dermatologist or pathologist. A Chi-square test 

evaluates the relationship between different disorder types (1=AK, 2=BCC, 3=Naevus, 

4=Eczema) and diagnosis quality (0=Incorrect, 1=Correct). We only tested for cases where an 

actual diagnosis has been made. Furthermore, we restricted the analysis to AK, BCC, Naevi 

and Eczema, because of the low incidence of the other diseases. A post-hoc analysis showed 

that the statistical power of this test was 1 to detect a large effect size, 0.80 to detect a medium 

effect size, and 0.13 to detect a small effect size. 

There is no significant relationship between the final disorders and diagnosis quality 

(                           ). The different counts are shown in Table 22.  

Table 22: Cross table of final disorders and diagnosis quality 

 Diagnosis quality 

Correct Incorrect 
Total 

Count E % Count E % 

AK 21 24.5 67.7 10 6.5 32.3 31 

BCC 32 31.7 80.0 8 8.3 20.0 40 

Naevus 29 25.3 90.6 3 6.7 9.4 32 

Eczema 13 13.5 76.5 4 3.5 23.5 17 

Total: 95 25 120 

  

Below, in Table 23, 24, 25 and 26, the GP diagnoses have been compared to the final 

diagnoses made by the dermatologist or pathologist for AK, BCC, naevi and eczema. The 

tables show for each disorder the number of true and false positives, and the number of true 

and false negatives. For example, concerning AK, the true positives are cases where the GP 

correctly identified AK. False positives are cases where the GP incorrectly identified AK. 

True negatives are cases where the GP correctly diagnosed that a patient did not have AK. 

False negatives are cases where the GP incorrectly identified that a patient did not have AK, 

i.e. the GP did not identify AK while the patient did have AK.   

Table 23: GP diagnosis of AK versus the final diagnosis 

 
GP diagnosis 

Total 
AK present AK not present 

Final 

diagnosis 

AK present 11 13 24 

AK not present 6 123 129 

Total 17 136 153 
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Table 24: GP diagnosis of BCC versus the final diagnosis 

 
GP diagnosis 

Total 
BCC present BCC not present 

Final 

diagnosis 

BCC present 19 11 30 

BCC not present 13 110 123 

Total 32 121 153 
 

Table 25: GP diagnosis of naevi versus the final diagnosis 

 
GP diagnosis 

Total 
Naevus present Naevus not present 

Final 

diagnosis 

Naevus present 19 6 25 

Naevus not present 5 123 128 

Total 24 129 153 

 

Table 26: GP diagnosis of eczema versus the final diagnosis 

 
GP diagnosis 

Total 
Eczema present Eczema not present 

Final 

diagnosis 

Eczema present 13 2 15 

Eczema not present 2 136 138 

Total 15 138 153 

 

 Below, in Table 27, the sensitivity and specificity have been given for each disorder. 

Sensitivity is the ability of a measure to correctly identify a certain disorder, i.e. the 

proportion of patients that are correctly diagnosed with a certain disorder. The specificity of a 

measure is the ability to correctly exclude a certain disorder, i.e. the proportion of patients that 

are correctly diagnosed as not having a certain condition.  

Table 27: Sensitivity and specificity for the diagnosis of each disorder 

 Sensitivity Specificity 

Disorder 

AK 

BCC 

Naevus 

Eczema 

45.8 % 95.3 % 

63.3 % 89.4 % 

76.0 % 96.1 % 

86.7 % 98.6 % 

 

 The sensitivity score of AK is rather low compared to the other disorders. Only 45.8% 

of patients diagnosed with AK are detected as such, meaning that 54.2% of patients with AK 

go undetected. The sensitivity and specificity scores for eczema show that eczema can be very 

well distinguished from other disorders. 86.7% of patients with eczema are correctly 

diagnosed and only 1.4% of patients are incorrectly diagnosed with another disease while the 

disease actually concerned eczema. 
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A similar study conducted by van der Geer et al. (2015) found that the sensitivity of 

nurses’ prediction of AK and BCC was 86.2% and 79.4% respectively. The specificity was 

89.2% for AK and 93.3% for BCC. When the results found in this study are compared to the 

results found by van der Geer et al. (2015), it is suggested that nurses are better able to 

identify AK and BCC compared to GPs. However, a remark should be made that the GPs in 

this study dealt with a great number of diseases, while the nurses in this study knew that the 

skin lesions were suspicious for (pre)malignancies.  

Van der Geer et al. (2015) also screened the patient records with AK to identify the 

diagnoses made by GPs. They found that GPs correctly diagnosed AK in 16 out of 109 cases 

which is equal to a sensitivity of 14.7%. This is substantially lower than the sensitivity score 

of AK observed in this study.  

 

7.6 Patient request 

 Sometimes patients request to be referred to secondary care. It has been tested whether 

cases where the patient asked to be referred are related to the quality of diagnoses. A Chi-

square test was conducted to test the relation between ‘Patient request’ (0=Absent, 1=Present) 

and ‘Diagnosis correctness’ (1=Correct, 2=Incorrect, 3=Incorrect not to blame). 

The test results show that ‘Patient request’ is not related to ‘Diagnosis correctness’ 

(                           ). 

 

7.7 Biopt 

When a biopt is taken by the GP, this means that the diagnosis will be correct. A 

reliable test to determine a relationship with diagnosis quality cannot be conducted, because 

the sample contains too few cases where a biopt was taken. Below, the cross table of both 

variables has been shown. 

Table 28: Diagnosis quality of cases that involved pathology 

 Diagnosis quality 

Correct Incorrect 
Total 

Count E Count E 

No biopt taken 98 100.5 47 44.5 145 

Biopt taken 8 5.5 0 2.5 8 

Total: 47 106 153 

 

The results of the analyses that were done on the relationship between the several 

factors and diagnosis quality are further discussed in the discussion. In the next chapter, more 

analyses have been carried out to test whether there are factors that relate to referral necessity. 
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7.8 Prediction model 

The analyses above show that almost all bivariate tests are not significant. In this 

section is searched for additional significant predictors using a regression model. A binary 

logistic regression analysis was conducted to predict the quality of diagnoses (0=Incorrect, 

1=Correct) using referral letter type, referral letter elements, patient gender, patient age, 

patient request, and referral necessity as predictors.  

The only two variables that approach statistical significance are patient age (  

               ) and whether a medical history is present (              ). The 

below graph illustrates these effects: younger patients with a medical history have a 

probability of about 0.87 of a correct diagnosis. This decreases to about 0.61 for older patients 

with a medical history. Younger patients without a medical history have a probability of a 

correct diagnosis of about 0.76. This decreases to about 0.43 for older patients without a 

medical history. 

 

 

Figure 6:Predictive margins plot of patient age for patients with and without medical history 

 

 

 

 

 

 

 



43 
 

8  Factors related to referral necessity 

 

 When a correct diagnosis has been made does not automatically imply that the patient 

has been necessarily referred. Even though disorders are correctly diagnosed, GPs can still 

make errors by referring patients to secondary care whilst they should be treated in primary 

care. The aim is to treat as much patients as possible in general practices and related primary 

care clinics, and reduce the number of patients that are unnecessarily referred to secondary 

care. This chapter discusses the relationships between the factors that have been obtained 

from the referral letters and referral necessity.  

8.1 Referral letter 

 Referral letters might play a role in determining the necessity of a referral. In this 

section several referral letter aspects are researched for a relation with referral necessity. 

Cases where patients request an official referral letter are individually analyzed, because the 

GP has little to no influence on the referral rate for these types of cases. 

8.1.1 Referral letter format 

 A Chi-square test bas been carried out to evaluate the relationship between letter 

format (0=Others, 1=Zorgdomein) on the one hand, and referral necessity (0=Unnecessary, 

1=Necessary) on the other hand. The test shows that letter format is unrelated to referral 

necessity (                           ). The power of this test with a 

significance level of 0.05 is 1 to find a large or medium effect, and 0.35 to find a small effect. 

8.1.2 Referral letter elements 

 It has been discussed multiple times in this study that a referral letter preferably 

contains seven different relevant elements. Below, for each element is discussed whether or 

not the element is related to referral necessity. A Chi-square test evaluates the relationship 

between each referral letter element (0=Absent, 1=Present) and referral necessity 

(0=Unnecessary, 1=Necessary). The test was not conducted for the ‘reason for referral’ 

element for the same reason as with analyzing for diagnosis correctness. The power of these 

tests is 1 to find a large effect, 0.98 to find a medium effect, and 0.27 to find a small effect. 

Diagnosis given – There is no significant relationship between whether a diagnosis is 

given and referral necessity (                           ). Because all cases 

where a diagnosis has been given contain the element ‘Diagnosis given’, and all cases where 

only signs and symptoms are mentioned lack the element ‘Diagnosis given, the outcome of 

this test can also be interpreted as that there is no relationship between the two referral types 

and referral necessity. 

Signs - Mentioning signs and symptoms does not have a significant relation with 

referral necessity (                           ). 
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Test results - There is no relation between whether or not test results are mentioned in 

the referral letter and referral necessity (                           ). 

Medical history – The medical history element is not related to referral necessity 

(                           ).  

Medication – Whether or not information is given about one’s medication is not 

related to referral necessity (                           ). 

Allergies - There is no relation between whether or not allergies are mentioned in the 

referral letter and referral necessity (                           ). 

Because of the low number of counts for official referral letters, most of the Chi-

square analyses for the relationship between letter elements and referral necessity were 

unreliable. Only the analysis between ‘Medication’ and referral necessity could be conducted, 

but there was no significant relationship (                          ). 

8.1.3 Number of elements in the referral letter 

 An independent samples T-test was conducted to compare the relation between the 

necessity of the referral (0=Unnecessary, 1=Necessary) and the number of elements in the 

referral letter. The power of this test is 1 for a large effect size, 0.87 for a medium effect size, 

and 0.29 for a small effect size. This relation was significant (                     ), 

indicating that there is a significant difference between unnecessary and necessary referrals in 

the number of elements in a referral letter. Table 29 shows the descriptive statistics of the 

analysis. 

Table 29: Descriptive statistics of T-test, referral necessity → # elements 

 N Mean Std. Deviation 

Unnecessary 39 3.95 1.234 

Necessary 141 4.42 1.266 

Total 180 4.32 1.271 

 

8.2 Patients 

 Some patients might be sooner referred than others. Therefore, in this section the 

relationship between patient age, patient gender and referral necessity is investigated. 

8.2.1 Patient age 

  An independent samples T-test shows there is a significant difference between 

unnecessary and necessary referrals and the age of patients (                     ). 

The power of this test is 1 for a large effect size, 0.87 for a medium effect size, and 0.29 for a 

small effect size. The mean age of unnecessary referrals is 52.18 years old, while the mean 

age of necessary referrals is 61.21 years old. The results are shown in Table 30. 
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Table 30: Descriptive statistics of T-test, referral necessity → patient age 

 N Mean Std. Deviation 

Unnecessary 39 52.179 20.834 

Necessary 141 61.213 19.641 

Total 180 59.256 20.194 

 

8.2.2 Patient gender 

 A Chi-square test has been conducted to test whether the gender of patients 

(0=Female, 1=Male) is related to referral necessity (0=Unnecessary, 1=Necessary). The 

power of this test with a significance level of 0.05 is 1 to detect a large effect (     ), 0.98 

to detect a medium effect (     ), and 0.27 to detect a small effect (     ). The results 

show that no significant difference can be found between the two sexes (            

               ). 

 

8.3 General Practitioners 

 A Chi-square analysis has been conducted to investigate whether a relationship exists 

between the number of referrals per GP and referral necessity. First, a Chi-Square test has 

been conducted on the relationship between a single referral and multiple referrals (1=one 

referral, 2=more than one referral), and referral necessity (0=Unnecessary, 1=Necessary). 

There is no significant relationship found (                           ). A Chi-

square test on the relationship between one or two referrals and more than 2 referrals (1=one 

or two referrals, 2=more than 2 referrals), and referral necessity does yield a significant result 

(                           ). Table 31 shows the different counts. It can be 

seen that GPs who refer more than two referrals, i.e. GPs who are regular customers of 

MohsA, refer less unnecessary referrals than the expected value compared to GPs who have 

only referred once or twice.  

Table 31: Cross table of the number of referrals per GP and referral necessity 

 Referral necessity 

Unnecessary Necessary 
Total 

Count E Count E 

Number of 

referrals per GP 

One or two referrals 29 23.4 79 84.6 108 

More than two referrals 10 15.6 62 56.4 72 

Total 39 141 180 

 

 

 



46 
 

8.4 Diagnosis strategies 

8.4.1 Strategy used 

 Multiple Chi-square tests have been carried out to test the relationship between 

different diagnosis strategies (0=not present, 1=present) and referral necessity 

(0=Unnecessary, 1=Necessary). With a total sample size of 148 and a significance level of 

0.05, the power of these analyses is 1 to detect a large effect (     ), 0.95 to detect a 

medium effect (     ), and 0.23 to detect a small effect (     ).  Below, the results for 

each strategy are discussed. ‘Stepwise refinement’ and the final diagnosis strategies are not 

researched because these strategies contain too few counts. 

Spot diagnosis – Spot diagnosis is not related to referral necessity (            

               ). 38.5% of referrals where spot diagnosis was applied were 

unnecessarily referred. 

Self-labeling – The ‘Self-labeling’ strategy is not related to referral necessity (   

                        ). 41.2% of patients who used self-labeling were 

unnecessarily referred. 

Presenting complaint – Whether or not patients present their complaints to the GP is 

significantly related to referral necessity (                           ). Table 

31 shows the different counts and expected number of necessary and unnecessary referrals. 

The table shows that when patients present their complaints to the GP, this is associated with 

a lower number of unnecessary referrals than the expected value. When nothing is mentioned 

about the complaint, the number of unnecessary referrals is higher than the expected value. 

Table 31: Cross table of the presenting complaint strategy and referral necessity 

 Referral necessity 

Unnecessary Necessary 
Total 

Count E % Count E % 

Presenting 

complaint 

Not present 14 8.5 37.8 23 28.5 62.2 37 

Present 20 25.5 18.0 91 85.5 82.0 111 

Total: 34 114 148 

 

Pattern recognition trigger – The ‘Pattern recognition trigger’ strategy is not 

significantly related to referral necessity (                           ). 23.5% 

of the referrals with the pattern recognition trigger were unnecessarily referred. 

Pattern recognition fit – The ‘Pattern recognition fit’ strategy is not related to referral 

necessity (                           ). 21.4% of the patients where the pattern 

recognition fit strategy was applied were unnecessarily referred. 
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No refinement strategy – Whether or not some kind of refinement strategy is used 

does not have a significant relationship with referral necessity (                

           ). 

8.4.2 Number of strategies used 

 A Chi-square test was conducted to test the relationship between the number of 

strategies used (1=one strategy, 2=Multiple strategies) in the initiation of the referral stage 

and referral necessity. The results are not significant (                        

   ). 21.9% of the cases with one strategy were unnecessarily referred and 25.6% of the 

cases with multiple initiation strategies were unnecessarily referred. The refinement stage 

consist of almost only one strategy per time, and therefore no reliable test can be conducted. 

The relationship between the number of strategies used in the final definition stage and 

referral necessity is also not significant (                           ), plus one 

cell (25%) has an expected count of less than 5. 24.6% of single-strategy cases and 11.1% of 

the cases with multiple final diagnosis strategies were unnecessarily referred. Therefore, it is 

concluded that the number of strategies a GP uses does not influence referral necessity.  

8.5 Disorder types 

 This section discusses whether different disorders diagnosed by the GP are related to 

referral necessity. Some disorders are always necessarily referred. For example skin cancers 

such as BCCs, PCCs and melanoma must always be treated by a dermatologist because of 

their complex and dangerous nature. However, GPs can still make diagnostic errors and 

regard harmless disorders for malignant lesions. In such cases, misdiagnosis of malignant 

lesions can still result in unnecessary referrals. Therefore, the focus is on the diagnosis of the 

GP and not on the final diagnosis. Other disorders such as eczema, AK and some types of 

naevi can often be treated by GPs themselves.  

 A Chi-square test determined whether there is a possible relationship between 

disorders diagnosed by the GP (1=AK, 2=BCC, 3=Naevus, 4=Eczema) and the necessity of 

referrals (0=Unnecessary, 1=Necessary). We only tested for AK, BCC, Naevi and Eczema, 

because these diseases occur most frequently. The investigation of other disorders will yield 

unreliable results because there are too few counts. With a total sample size of 88 and a 

significance level of 0.05, the power of this analysis is 0.99 to detect a large effect (     ), 

0.65 to detect a medium effect (     ), and 0.11 to detect a small effect (     ).   

The results show that there is a significant relationship between the different disorders 

and referral necessity (                          ). The different counts, 

expected counts and percentages have been shown in Table 32.  
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Table 32: Cross table of disorders diagnosed by GP and referral necessity 

 Referral necessity 

Unnecessary Necessary 
Total 

Count E % Count E % 

AK 2 3.9 11.8 15 13.1 88.2 17 

BCC 3 7.3 9.4 29 24.7 90.6 32 

Naevus 9 5.5 37.5 15 18.5 62.5 24 

Eczema 6 3.4 40.0 9 11.6 60.0 15 

Total: 20 68 88 

 

 Patients with naevi and eczema are more often unnecessarily referred than patients 

with AK and BCC. The reason why naevi are relatively often unnecessarily referred is that the 

GP has difficulties in assessing the malignancy of the lesion, or that the patient urged on being 

referred while no malignancy was expected. Eczema can often be treated by the GP himself, 

but a lot of patients still visit secondary care because of too little progress or insufficient 

treatments.  

 Below, in Table 33, the frequency for the necessity of final diagnosed disorders is 

given. A Chi-square test shows that a significant relationship exists between disorders types 

and referral necessity (                            ). In this table BCCs have 

no unnecessary referrals, because, as discussed before, patients with BCC must always be 

treated by the dermatologist. 

 

Table 33: Cross table of final diagnosed disorders and referral necessity 

 Referral necessity 

Unnecessary Necessary 
Total 

Count E % Count E % 

AK 10 7.5 31.2 22 24.5 68.8 32 

BCC 0 8 0.0 34 26 100.0 34 

Naevus 9 6.3 33.3 18 20.7 66.7 27 

Eczema 7 4.2 38.9 11 13.8 61.1 18 

Total: 26 85 111 

 

When the occurrence of unnecessary referrals with AK is compared between the GP 

diagnosis and final diagnosis, one can see that the percentage of unnecessary referrals is much 

higher for final diagnoses. The dataset shows that much of the unnecessary referrals regarding 

AK are due to misdiagnoses. For example, a patient diagnosed with BCC, but the 

dermatologist determined it concerned AK, after which a simple cryotherapy treatment 

remedied the disease. Thus, AK as a final diagnosis can often be treated by the GP himself, 

but when GPs diagnose AK themselves, they are very well able to assess whether the patient 

needs the dermatologist’ attention. 
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8.6 Patient request 

 The ‘Patient request’ variable is highly significantly related to referral necessity 

(                           ). A Chi-square test shows that patients who 

request to be referred are relatively often unnecessarily referred. This is also obvious, because 

in fact it is the patient who makes the referral decision, and not the GP. Patients rate the 

gravity of their disease higher than doctors, and therefore they are often unnecessarily treated 

at secondary care (Bowling and Redfern, 2000). Table 34 shows the results of the analysis. 

Table 34: Cross table of patients that are referred on request of the patient and referral necessity 

 Referral necessity 

Unnecessary Necessary 
Total 

Count E % Count E % 

Patient request 

Not present 23 30.1 16.5 116 108.9 83.5 139 

Present 16 8.9 39.0 25 32.1 61.0 41 

Total: 39 141 180 

 

8.7 Biopt 

 A Chi-square analysis has been conducted to test whether or not a GP has sent a biopt 

to the pathologist is related to referral necessity. The results show that there is no significant 

relationship (                           ). Furthermore, there is one cell (25%) 

with an expected count of less than 5. 
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9  Discussion 

 

9.1 Overview of the results 

 This section addresses the different research questions that have been discussed in 

section 2.2. First, the diagnosis and referral quality is discussed. Second, the factors that relate 

to the quality of diagnoses and referrals are discussed. Finally, recommendations are given 

how to improve the diagnosis and referral performance of GPs. 

9.1.1 Diagnosis and referral quality 

 The first objective of this study was to measure the diagnosis and referral quality of 

referrals. The research question that belonged to this objective was “What is the current 

quality of GPs’ diagnosis and referrals of dermatology-related disorders?”. Below, the 

answer to this question is given. 

 According to the results, 69.3% of all cases (N=153) that involved an actual GP 

diagnosis were correctly diagnosed. This implies that 30.7% of the cases where a diagnosis 

has been made were incorrectly diagnosed. However, only in 18.9% of all cases this is due to 

a GP error. This means that in 29 cases the GP diagnosis did not match with the diagnosis of 

the dermatologist and the pathologist, meaning that the GP is totally wrong. In the remaining 

11.8% it involved an incorrect diagnosis where the GP either agreed with the dermatologist 

but the pathologist proved it concerned another disease, or the dermatologist was also wrong, 

implying that it concerned a very difficult case.  

 Basarab et al. (1996) found in a study where they measured the diagnostic accuracy of 

GPs that in 32% of the referral letters the GP made a diagnostic error and that in 21% of the 

cases no diagnosis was provided. When these numbers are compared to our study, Basarab et 

al. (1996) have measured diagnostic accuracy over cases where a diagnosis has been given 

and cases where no diagnosis has been given. With a total of 180 cases, 26.1% of the referral 

letters were incorrectly diagnosed and in 15% no diagnosis was given. These numbers are a 

little lower than the percentages found by Basarab et al. (1996).  

 The sensitivity of AK (45.8%) found in this study was low compared to the other 

disorders. The sensitivity of BCC was 63.3%. Van der Geer et al. (2015) found that the 

sensitivity of nurses’ diagnoses of AK and BCC were 86.2% and 79.4% respectively. This 

shows that nurses are better able to identify AK and BCC than GPs.  

With regard to the referral quality, only the necessity of referrals and letter quality 

have been extensively investigated. The results showed that all cases scored very well on the 

destination and timeliness aspect; all cases were referred to the correct destination, and only 6 

patients (2.4%) were referred too late. Therefore, the latter two aspects have not been further 

analyzed. 
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  Of the total of 250 cases, 199 cases (79.6%) were considered necessary and 51 

(20.4%) were considered unnecessary. When we look at the necessity per referral type, the 

following percentages were unnecessarily referred: 24.4% of the cases that involved an actual 

diagnosis (N=153), 33.3% of the cases where no diagnosis is given (N=27), and 17.1% of the 

official referral letters (N=70). Referral necessity was not significantly related to referral type.  

 Furthermore, the following unnecessary referrals have been seen per disorder: 13 AK 

(25.0%), 12 Naevi (32.6%), 8 Eczema (42.1%), and 3 Seborrhoeic warts (33.3%). Malignant 

lesions are never unnecessarily referred, because these lesions always have to be treated by 

the dermatologist. Therefore, BCCs, PCCs and melanoma all have no unnecessary referrals. 

When the necessity results are compared to the results by Sladden and Brown (1989), one can 

see that the necessity percentages are approximately the same. A remark should be made that 

GPs partly base their referral decision on their own diagnosis, meaning that, due to incorrect 

diagnoses, patients who were deemed unnecessary can turn necessary and patients who were 

deemed necessary can turn unnecessary. 

 Finally, the results showed that most of the relevant referral letter elements were well 

represented in the referral letters we investigated, except for ‘test results’ and ‘allergies’. 

However, one can argue that these elements are not relevant for patients for which no test has 

been conducted or which do not have any allergies. Letters that lack the element ‘diagnosis 

given’ are classified separately. It is important that GPs do mention a certain diagnosis, even 

though they are not sure to diagnose the correct disorder, otherwise it is extra hard for the 

dermatologist to take into account treatment times and urgency.  

 Overall, it can be concluded that most GPs perform reasonably when diagnosing 

patients. About 1 out of 5 referrals is misdiagnosed due to diagnostic errors made by the GP. 

This number only concerns patients that have been referred to secondary care and leaves 

patients that never reach secondary care out of scope, meaning that the actual diagnostic 

accuracy of GPs is even higher than this study suggests. The number of unnecessary referrals 

is somewhat high for certain disorders. Although the number of incorrect diagnoses and 

referrals is approximately the same for previously conducted studies, there is still room for 

improvement of GPs’ performance.  

9.1.2 Characteristics 

 The second objective was to obtain more detailed information about the characteristics 

of the referrals. The second research question was “What are the factors that influence 

diagnostic performance and referral quality concerning skin disorders and how are they 

related to diagnostic errors?” Below, the answer to this research question is discussed. First, 

the factors that relate to diagnosis quality are discussed, and second, the factors that have a 

relationship with referral necessity are discussed.  

 A significant relationship was found between the diagnosis strategies ‘self-labeling’ 

and ‘presenting complaint’, and diagnosis correctness. Apparently, self-labeling is a good 

initiation strategy because it results in a significant higher number of correct diagnoses. 

However, this can also be a result of the nature of the disorder. Probably, disorders that are 
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easy to diagnose are sooner recognized by the patients themselves than disorders that are very 

difficult to differentiate from other diseases. Therefore, this might be an alternative 

explanation why self-labeling is significantly related to the correctness of diagnoses. The 

same goes for the diagnosis strategy ‘presenting complaint’. When no complaints are 

presented to the GP, this is associated with a higher number of correct diagnoses. When the 

disorder is harder to diagnose, the patient will mention more complaints and also the GP will 

write down more signs and symptoms than when he is sure what the disorder is. Both 

explanations suggest that complexity and distinctiveness of the disorder are very important 

factors in diagnostic accuracy. 

 The regression model showed that ‘patient age’ and the referral letter element ‘medical 

history’ approach statistical significance in relation with referral quality. Patients of a similar 

age with a medical history have a higher probability of being correctly diagnosed than 

patients without a medical history. Non-melanoma skin cancer is regarded a chronic disease 

which might recur multiple times (Van der Geer et al., 2010). Therefore, medical history 

might help for making correct diagnoses, e.g. when a patient has already been diagnosed with 

AK it is likely that new disorders might also relate to AK. 

 The first factor that has a relationship with referral necessity is the number of 

elements. Because the mean number of elements (M=3.95) is significantly lower for 

unnecessary referrals than for referrals that are necessary (M=4.42), we can conclude that the 

letters from unnecessary referrals contain on average fewer elements than for letters from 

necessary cases. Since a lot of people are unnecessarily referred due to patient requests, GPs 

might not feel the urge of writing down an extensive report in such cases. In necessary cases, 

which are generally more difficult to treat, GPs might give more relevant information to aid 

the dermatologist.   

 Second, there was researched whether patient age had an effect on referral necessity. It 

turns out that patients of unnecessary referrals are significantly younger (M=52.18) than 

patients from necessary referrals (M=61.21). This can possibly be explained by the age at 

which certain disorders emerge. People who are old have a greater chance of developing 

malignant lesions than patients that are younger. The dataset shows that the mean age of 

people diagnosed with AK, BCC, PCC or melanoma is 68.3 years while the mean age of 

patients diagnosed with eczema or naevi is 43.7 years. Since malignant lesions, except for 

AK, must always be treated by the dermatologist and are therefore never unnecessarily 

referred, this might cause a shift in the mean age of unnecessary and necessary referrals.  

 The number of patients referred per GP was also significantly related to referral 

necessity. A Chi-square test showed that there is a relationship between whether GPs refer 

one or two patients, or more patients, and referral necessity. GPs that refer only once or twice 

are more likely to refer someone unnecessarily than GPs who refer more than two patients. 

There is no evidence that this is related to experience, because no data are available that say 

something about the total number of referrals per GP. Likely, GPs who refer less to MohsA 

refer more patients to other dermatology clinics.  
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 A significant relationship was found between the diagnosis strategy ‘presenting 

complaint’ and referral necessity. Patients who present their complaint to the GP are less 

likely to be unnecessarily referred than patients who do not. At the same time, cases with 

presenting complaint are more often incorrectly diagnosed. Possibly, such cases concerned 

difficult disorders. When patient present complaints because the disorder is hard to diagnose 

and may be difficult to treat, the chance of incorrectly diagnosing a disorder increases and the 

chance of unnecessary referring a patient decreases.  

 There were three different disorders that were significantly related to referral 

necessity: BCCs, naevi and eczema. BCCs are always necessarily referred and this will also 

be the reason why a significant effect was found. BCCs are always treated by the 

dermatologist and GPs will normally not treat this type of disorder. However, naevi and 

eczema can often be adequately treated by the GP himself and are therefore relatively often 

unnecessarily referred. What stands out, is that the mean age of patients with a naevus that are 

unnecessarily referred (M=34.97 years old) is significantly younger than the mean age of 

other unnecessarily referred patients. Possibly, this difference is caused by the fact that 

younger people are better informed about the dangers of (pre)malignant lesions and are 

therefore more eager to get the neavi examined. This explanation is supported by the fact that 

8 of the 12 patients with an unnecessary naevus are referred on request of the patients 

themselves. Public awareness of malignant lesions and the dangers of excessive sun exposure 

has increased patient demand for a specialist opinion (Basarab, 1996). This is less true for 

patients with eczema. The mean age of patients with eczema that are unnecessarily referred is 

44.03 years old. The main problem with eczema is that it often concerns cases where GPs do 

not know how to treat the disorder, for example because they diagnosed a different type of 

disorder or the disorder showed no progress after an incorrect treatment had been given.  

 Finally, the results showed that patients who request to be referred are more likely to 

be unnecessarily referred than other patients. This was also already noticed by discussing the 

naevus condition. This is not an extraordinary result, because patients rate the gravity of their 

disease higher than GPs. In fact, the patient makes the referral decision in such cases. 

9.1.3 Improvement plan 

 The final objective and research question was about developing an improvement plan: 

“Develop a plan for improving GPs’ diagnosis and referral performance”. In this section, 

several recommendations are made on where to focus improvement plans for GPs based on 

the results that are found in this study. Furthermore, we will address the interventions that can 

be best undertaken to improve diagnosis and referral performance. 

 The first interesting finding is that GPs in this study, assuming they can reach the same 

level of diagnostic accuracy as nurses, have a great potential of improving their performance 

for diagnosing AK and BCC. The GPs who have referred patients to MohsA correctly detect 

AK and BCC in 45.8% and 63.3% of all cases, compared to nurses who detect AK and BCC 

in 86.2% and 79.4% of all cases respectively. Nurses are thus better able to identify AK and 

BCC than GPs, leaving a gap that can be improved by appropriate interventions.  



54 
 

 Furthermore, the focus on improvement should lie in GPs recognizing and treating 

naevi and eczema. The results in this study suggest that patients with naevi and eczema are 

often unnecessarily referred. Especially when patients ask to be referred, the pitfall is to 

unnecessarily refer the patient. The results in this study suggest that this is especially true for 

young patients. Younger patients are significantly more unnecessarily referred than older 

patients. In such cases, it would be better to conduct a more thorough investigation, and be 

sure that the patient is correctly referred. Of course, when there is some doubt about one’s 

diagnosis or referral decision, it will be better for the patient to be referred to the 

dermatologist. However, when the GP is certain he can correctly treat the disorder himself or 

when he knows that no treatment is necessary, he should insist that the patient is not referred. 

When GPs are trained in recognizing malignancies and when they are educated how to 

properly treat eczema, the number of unnecessary referrals can be reduced. 

 Considering the areas for improvement which have been discussed above, several 

recommendations are made on how to employ interventions to improve diagnosis and referral 

quality. Interventions that focus on improving diagnostic accuracy can be grouped into two 

categories: improving one’s diagnostic reasoning skills and improving systems that support 

physicians through the diagnostic process (Rajcomar, 2011). 

 GPs can improve their judgment through feedback. When GPs make correct decisions, 

reinforcement occurs. When they make incorrect decisions, feedback decreases the 

probability of making the same error in future situations (Rajcomar, 2011). The GPs in this 

study could be personally addressed by the dermatologists on their past performance. For 

example, GPs who misdiagnose AK on several occasions could be trained on identifying the 

distinctive characteristics of AK. Another example concerned a GP who had sent a biopsy to 

the pathologist, but he did not mention any differential diagnosis. Thus, the pathologist had to 

search in a huge spectrum of possible diseases, costing a lot of time and money before the 

final diagnosis was finally found. To avoid such devious procedures in future cases, the 

dermatologists should warn and educate this GP on how one should properly send something 

to the pathologist. Directly learning from one’s specific mistakes may yield great progress in 

improving healthcare. 

 A result of this feedback could be participation in a training program developed by 

Mangnus (2014). Despite this program needs to be validated in practice, it is a good example 

of how a simple training program, using a lecture, case studies and reference material, can 

contribute to improving diagnostic performance. Additional training is necessary to achieve 

an individual’s maximal potential because practice in daily situations is often inadequate 

(Ericsson, 1993). 

 Decision-support systems can help GPs by suggesting possible diagnoses when the 

characteristics of a disease are known. Such systems should improve the diagnostic accuracy 

of GPs, which has been identified as an area of interest particular for diagnosing AK and 

BCC. Van der Geer et al. (2015) developed a model that detects AK and BCC with just a 

limited number of predictors. This model alone containing nine specific characteristics 

correctly predicts the presence or absence of AK in 83.2% of the cases and of BCC in 91.4% 
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of the cases. The sensitivity was 69.0% and 64.7% for AK and BCC respectively, while the 

GPs in this study correctly detected AK and BCC in 45.8% and 63.3% of all cases. This 

shows that GPs can possibly improve their diagnostic performance concerning these two 

disorders with the non-melanoma skin cancer detection model of Van der Geer et al. (2015).  

Also the referral letters through which GPs and dermatologists communicate could be 

improved. Although no relationship was found between referral letter format and the quality 

of diagnoses, there is some importance in completing a referral letter that contains all 

necessary information. It helps dermatologists and other secondary care agents when the 

information provided by GPs is complete. When for example the diagnosis and signs and 

symptoms are present, they can better plan and execute treatments, resulting in fewer 

consultations and less healthcare costs. Moreover, more referral letter elements are associated 

with a higher number of necessary referrals, so this is an extra reason why it is very important 

to pay special attention to completing a good referral letter. In this study no referral letter 

elements were found that were significantly related to diagnosis quality. However, the 

interviews with the dermatologists pointed out that the diagnosis element should always be 

present, even when the GP is not sure what the disorder is. Furthermore, the medical history 

of a patient should be considered. Introducing a general and universal referral letter format is 

a great step towards improving the quality of the referral letters and helping secondary care 

specialists to work efficiently. 

 When conducting this study there was no access to data that showed which general 

practices had the potential to treat patients with cryotherapy. However, it will be of great 

value to the healthcare system when general practices are being equipped with such material 

in order to reduce the number of patients that are unnecessarily referred. The nurses at MohsA 

indicated that it is very easy to learn how to treat AK with cryotherapy. It is therefore 

recommended that GPs follow training on how to employ cryotherapy, in order to reduce the 

number of patients with AK that flow to secondary care.  

  

9.2 Limitations and strengths 

 This study has some limitations that should be taken into account when interpreting 

the results. First, one should not forget that the sample size that has been studied only 

represents the patients that are referred by GPs. No data have been studied about patients that 

were seen by GPs, but never reached secondary care. The sample size thus does not contain 

information about patients that were sent home after their first consultation or patients that 

were treated by the GP himself. 

 Second, gathering some of the data was subject to some uncertainty and subjectivity. It 

was very difficult to define what an ‘unnecessary referral’ is. The criteria for an unnecessary 

referral will always be subject to disagreement. The choice whether a referral is necessary is 

thus inevitably subjective. However, the necessity classification was carried out by a 

dermatologist with many years of experience. Furthermore, the same criteria were maintained 

as with the study of Sladden and Brown (1989), who also researched the necessity of 
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dermatology related referrals. Therefore, the necessity choice is considered appropriate and 

reliable. 

 Furthermore, determining what strategies were used by GPs during the diagnosis 

process was difficult and subject to uncertainty, because this measure was solely based on the 

information in the referral letters and not all GPs write down an extensive report of their 

consultations. Therefore, some cases lacked information and were not included in analyses 

concerning diagnosis strategies. Also, information about some strategies could not be taken 

from the referral letters, because it made no sense reporting them. This was the case with 

several strategies in the refinement phase: Restricted rule-outs, probabilistic reasoning, and 

clinical prediction rule. In addition, the choice whether a certain strategy is present or not 

should be validated by a second researcher. However, since this study is conducted by a single 

person, this was not the case. Including the opinion of the dermatologist was not an issue, 

because the dermatologist had a limited amount of time available. In addition, the 

dermatologist was not considered a specialist in determining diagnosis strategies because she 

was not familiar with the theory and priority was given to input in the necessity classification. 

Finally, concerning the data collection, one should note that the data have been solely 

taken from MohsA. Since MohsA is a dermatological clinic specialized in skin cancer, the 

results might not be generalizable to other ‘regular’ dermatology clinics. An attempt was 

made to also gather data from another dermatology outpatient department from a Dutch 

hospital, but this failed because of confidentially reasons. 

 Although there were some limitations, this study had several strengths. This study has 

been solely based on real-life data taking from the EPD at MohsA. This means that the data 

that have been shown in the results sections represent the actual quality of diagnoses and 

referrals at MohsA at the moment, and were not based on surveys. This gives the 

dermatologists and decision-makers at MohsA an ideal basis when making decisions on 

improving healthcare. The diagnosis quality could be correctly measured because the 

diagnosis of the GP was compared to the diagnosis of the dermatologist. Therefore, the data 

on the correctness of the diagnosis were measurable instead of being subjective.  

   

9.3 Theoretical implications 

 This study commenced with the idea that the contents of referral letters would be a 

sufficient source of information to determine what happened during the consultation between 

GPs and patients. The referral letters especially gave good insights in the correctness of 

diagnoses, the disorders that were encountered by GPs, and the different elements that were 

present in the referral letter. However, it turned out that the referral letters were not suitable 

for detecting the underlying rationale behind a referral. Therefore, future studies on GPs’ 

motivation to refer a patient should preferably not make use of referral letters, but instead 

make use of observational studies. 

The results found in this study about the quality of diagnoses and referrals are 

consistent with other prior studies (Sladden & Brown, 1989; Basarab et al., 1996). The found 
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quality percentages are approximately the same. However, one should notice that these 

studies have been conducted about twenty years ago. This might indicate that not much has 

improved since then concerning the diagnosis and referral performance of GPs, despite the 

different recommendations that have been given. There has also been a shift in the number 

and distribution of skin disorders compared to the outdated studies. Nowadays, the incidence 

of diseases relating to skin cancers such as AK and BCCs is much higher than before (van der 

Geer, 2013), which has also been demonstrated by this study. 

  

9.4 Further research 

 This study had some limitations which could be resolved by doing additional research. 

This study only considered data from one dermatology clinic. It was mentioned that, because 

of this, there was no view on the number of patients that are actually seen by GPs, making it 

hard to put the diagnosis and referral measures in perspective. Since we are discussing the 

diagnosis and referral performance of GPs, it is better to conduct a similar study on the side of 

the general practice itself. This will yield results that say more about the actual performance 

of GPs.  

Performing a similar study at the general practice also gives the opportunity to retrieve 

data from actual consultations instead of referral letters. Attending real-life consultations will 

yield more reliable data about the diagnosis strategies used by GPs. Furthermore, one could 

increase the reliability of the diagnosis strategies results by having multiple assessors. 

The results suggest that naevi and patients with eczema are often unnecessarily 

referred. Therefore, it would be interesting to not only focus on identifying malignant lesions, 

but also focus on identifying naevi and eczema. It would be interesting to study how many 

unnecessary referrals can be avoided, when for example the right resources such as 

cryotherapy were available to GPs. 

This study proposes that GPs should receive feedback on their performance. A future 

study should be conducted on how such a feedback system should be made. The purpose of 

such a study should not only be to find out how feedback can be transferred from 

dermatologists to GPs, but also to investigate what this feedback does with GPs’ performance. 

The non-melanoma skin cancer detection model that has been discussed earlier is a 

tool to support clinical decision-making. It has shown that nurses are better able to diagnose 

AK and BCC with the help of this model. It would be of great value to also apply this 

detection model to GPs and measure what it does with their diagnostic performance, since this 

study suggests that much can be gained with diagnosing AK and BCC. 

A final suggestion for further research is to conduct an additional study with other 

regular dermatology clinics in order to check whether the results of this study can be applied 

to other dermatology clinics as well. This will provide a more sophisticated view on the 

different disorders referred by GPs and will validate whether the found quality percentages 

are true in general.  
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