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Abstract 

Background: Research to date has mainly focused on burn injuries treated in secondary 

care. This study aims to provide knowledge on the epidemiology of burn injuries in 

primary care, to give directions for burn prevention.  

Methods: Data were derived from routine electronic health records of general practices 

and their out-of-hours service organisations in the Netherlands that participated in the 

Nivel Primary Care Database 20102015. We studied risk factors and trends. 

Results: The average burn injury prevalence rate was 4.40 (95% CI 4.274.53) per 1000 

personyears in daytime general practice care and 1.47 (95% CI 1.461.49) per 1000 

inhabitants in outof-hours care. Children of 04 years old, especially boys, and young 

adult women had a higher risk. Burn injury risk was higher during the summer months 

and around New Year’s Eve. Living in low socioeconomic and strongly urbanised 

neighbourhoods was associated with a higher risk of burn injury than living in other 

neighbourhoods. 

Abbreviations: GP, general practitioner; OOH, out-of-hours; ED, emergency department; SES, socioeconomic status; ICPC-1, International 
Classification of Primary Care - version 1; CBS, Statistics Netherlands; SCP, The Netherlands Institute for Social Research; OR, odds ratio. 
* Corresponding author at: Dutch Burns Foundation, 29 Zeestraat, PO Box 1015, 1940 EA Beverwijk, The Netherlands.
E-mail address: evanzoonen@burns.nl (E.E. van Zoonen).
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Conclusion: Dutch general practitioners have a large share in burn care and therefore 

can play a significant role in burn prevention. Prevention may be most effective in the 

summer and around New Year’s Eve, and specific attention seems to be warranted for 

low socioeconomic groups and strongly urbanised neighbourhoods. 

1. Introduction 
Burns are very painful and can cause lifelong scarring. Since the great majority of burn injuries are 

accidental and most are preventable [1], primary prevention is an important instrument to limit the 

number of burn injuries in the population. In order to develop effective prevention campaigns, 

identification of target groups and target periods in a year is important. 

Like in some other western countries, the general practitioner (GP) in the Netherlands serves as a 

gatekeeper for hospital and specialised burn care and is usually the first professional to be consulted 

for health problems that do not require immediate attention. In order to provide accessible care 

during both day and night, general practitioners are organised in cooperatives for out-of-hours 

(OOH) primary care services. In the out-of-hours period patients can apply for treatment both at the 

OOH primary care services or at the emergency department (ED). Both services are located next to 

each other in hospitals, and share a triage system. Based on the triage, patients are treated at the 

OOH primary care services or at the ED. Care for minor burns in the Netherlands is provided by 

general practitioners. Patients in need of specialized care are referred to specialised burn centres, 

according to the Emergency Management of the Severe Burns (EMSB) criteria for referral (see 

appendix) [2]. EDs in hospitals (including those with a burn centre) take care of patients in need of 

immediate medical care. 

Until now, research has mainly focused on epidemiology for burns treated in hospitals or 

specialised burn centres. A recent estimate of the number of severe burns in the Netherlands 

undergoing hospital admission is 1000 patients each year, 750 of which are admitted to a specialised 

burn centre [3,4]. A young age (<5 years), being male, having an immigrant status, low income, low 

level of education and poor living conditions are frequently described risk factors for burn injuries 

that receive hospital care or care in a specialised burn centre [5-8]. Little is known about the risk 

factors and the number of less severe burn injuries treated in primary care. Existing knowledge on 

the epidemiology for burn injuries in general practice is based on a few paediatric studies from the 

UK [9,10] and a small outdated Dutch cohort study from 1991 [11]. Other publications on burns in 

primary care describe the diagnosis and treatment of minor burns in high income countries [12-16]. 

With the GP as first professional to be consulted for health problems and gatekeeper for hospital- 

and specialised care, more up-to-date research into burns treated in primary care can shed light on 

the role of general practice in burn care. This study aims to provide this knowledge on the 

epidemiology of burn injuries in primary care in the Netherlands by studying (1) the prevalence rates 

of burn injuries and trends over the years, (2) the demographic profile of patients who contact their 

GP for burns, (3) annual patterns and (4) risk factors for burn injury that receive treatment by the GP. 

This knowledge will provide directions to prevention policy and campaigns. 

2. Methods 

2.1. Design and setting 
In this cohort study, data on patients that contacted their general practitioner for burn injuries in the 

Netherlands were studied. Data were derived from health records of general practices in the 

Netherlands that participated in Nivel Primary Care Database [17]. Nivel Primary Care Database 

collects data that is routinely recorded in the health care provider’s electronic health record system. 

This includes data on health problems and treatment. Patients in Nivel Primary Care Database are de-

identified as described by Kuchinke et al.[18]. Health records of participating general practices for 
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daytime GP care in 2010-2015 and GP cooperatives for OOH GP care in 2013-2015 (registration onset 

from 2013) were used in this study. The included general practitioner population reflected a 

representative sample of the general Dutch population [17]. For the purpose of this study, only 

coded information from health records was used, no free text. 

For 2015, 320 of the 366 participating general practices for daytime GP care met the quality and 

completeness criteria as described by van der Bij et al. [19] for inclusion in this study. They have a 

registered population of 1.2 million Dutch citizens, nearly 7.5% of the Dutch population. The 29 

included GP cooperatives in 2015 were spread across the Netherlands and covered a population of 

11.7 million people, about 70% of the Dutch population. Since registration in general practice is 

required for all Dutch citizens, the included general practitioner population reflected a 

representative sample of the Dutch population. 

Under Dutch law, informed consent or approval by a medical ethics committee for this study was 

not required. In line with Dutch law, participating general practitioners are obliged to inform patients 

about the use of data for research purposes in general and to offer the possibility to opt-out. This 

study is approved according to the governance rules of Nivel Primary Care Database under number 

NZR-00315.056 [17]. 

2.2. Outcome measures 
In line with national general practice guidelines, the International Classification of Primary Care - 

version 1 (ICPC-1) was used for recording symptoms and diagnoses [20]. ICPC-1 code S14 (burn 

injury) indicates patients with burn injuries (1st, 2nd, 3rd and 4th degree burns). 

As patients can consult their GP more than once for the same burn injury, disease episodes were 

constructed as clustered contacts for the same health problem. Episodes of burns were constructed 

on the basis of consultation data, via the algorithm described by Nielen et al. [21]. The diagnosis burn 

injury was categorised as an acute symptom/disease and episodes were created based on a contact-

free interval of four weeks, meaning that if a patient did not consult his/her GP again for this burn 

injury within four weeks of the last consult, the burn injury was considered to be cured and the 

disease episode was closed. Patients may thus have multiple burn episodes during a year. 

The number of ‘person-years’, based on the number of quarters of the year that patients were 

registered in a general practice, was used as the denominator in calculating the prevalence rates 

[22]. The numerator for prevalence rates was defined as the number of patients with an ongoing or 

new episode of burns during the specific year. The denominator for daytime care was defined as the 

number of person-years of the patients listed in daytime care. The denominator for OOH care was 

defined as the number of persons in the population of the OOH care service catchment region. 

Data from general practices as well as GP cooperatives were pseudonomised by the same 

algorithm described by Kuchinke et al. [18] what enabled data linkage at patient level in order to 

identify patients who contacted both daytime and OOH care for the same burn. 

2.3. Demographic and socioeconomic factors 
Differences in demographic and socioeconomic factors were studied by comparing patients that 

contacted their GP for burns to a general population without burn injury. The general population for 

daytime GP care was defined as all patients, without burn injury, listed in the participating general 

practices. For OOH GP care, the general population was defined as the population in the catchment 

area. All health records included data on gender and age, and the daytime GP records, in addition, 

included the patients’ four-digit postal code. This postal code was used to derive estimates of 

demographic and socioeconomic characteristics by linkage with national census data from Statistics 

Netherlands [2326] and The Netherlands Institute for Social Research [27]. In these national census 

data, all neighbourhoods in the Netherlands are allocated to percentile groups of low-income (yearly 

household purchasing power of less than € 9250; seven categories, from low prevalence to high 
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prevalence), urbanisation (five categories, from rural: fewer than 500 addresses/km2, to strongly 

urbanised: 2500 or more addresses/km2), non-western immigrants (seven categories, from low 

percentage to high percentage) and social economic status (ten categories, from low to high SES 

(income, education and employment)). Defining a general population for four-digit postal codes 

analyses in OOH GP care was not possible, since four-digit postal codes were present in the database 

for patients in need of GP care only. Four-digit postal codes were not available for the complete 

catchment area population. 

2.4. Statistical analyses 
The prevalence rates for burns treated in daytime and OOH care was calculated as well as the 

prevalence rates for males and females and for age groups applicable in burns prevention (0-4, 5-14, 

15-29, 30-59, 60-89, ≥90 years of age). Analyses simultaneously pertaining to GP daytime care as well 

as OOH care, were limited to the patient populations listed in general practices located in areas that 

were part of a catchment area of an OOH service participating in Nivel Primary Care Database, thus 

allowing us to make the distinction between patients who contacted their GP for burns only during 

daytime, only in OOH care and both during daytime and in OOH care. The distribution over time of 

burn episodes was calculated per month and days of the year, and expressed as percentage of the 

total number of burn episodes. To prevent outliers, 6-years averages for daytime care (2020-2015) 

and 3-years averages for OOH care (2013-2015) were used. Odds ratio’s (OR) and 95 percent 

confidence intervals (95% CI) were calculated to assess the associations of age, gender and 

neighbourhood characteristics (income, urbanisation, non-western immigration status and SES) with 

GP contact for burn injury in 2015. Data were analysed using Stata [28]. 

3. Results 
3.1. Prevalence of burns and trends over years Table 1 shows the prevalence rates of burns in Dutch 

general practice. The average annual prevalence of burns in daytime GP care was 4.40 (95% CI 4.27-

4.53) per 1000 person-years over the years 2010-2015 and 1.47 (95% CI 1.45-1.49) per 1000 

population in OOH care over the years 2013-2015. The prevalence rates of burns in daytime GP care 

increased with 14.5% from 4.07 per 1000 person-years in 2010 to 4.66 per 1000 person-years in 

2015, and in OOH care with 10.7% from 1.40 per 1000 population in 2013 to 1.55 per 1000 

population in 2015. 

In 2015, the majority (85%) of the patients contacted their GP for burns in daytime, and 29% 

contacted OOH GP care for burns. Fourteen percent of the patients contacted both daytime and OOH 

care for the same burns. Over the years 2013-2015, the proportion of patients that contacted both 

daytime and OOH care for the same burns, increased with 3% (Fig. 1). Extrapolation of prevalence 

rates to the Dutch population results in an estimated number of 92,000 patients who contacted their 

GP for burn injury in the Netherlands, in 2015. 

3.2. Demographic profile 
Table 2 shows that in 2015, 59.8% (daytime care) and 58.0% (OOH care) of all burn episodes occurred 

in females. The average annual prevalence rate of burns in daytime GP care was 5.12 (95% CI 4.93-

5.32) per 1000 female person-years over the years 2010-2015 and 1.70 (95% CI 1.67-1.74) per 1000 

females in OOH care over the years 2013-2015. In males, the average annual prevalence of burns in 

daytime GP care was 3.66 (95% CI 3.49-3.83) per 1000 person-years over the years 2010-2015 and 

1.24 (95% CI 1.22-1.27) per 1000 males in OOH care over the years 2013-2015. The prevalence rate 

of burns in females in daytime care increased from 4.59 to 5.51 per 1000 females between 2010 to 

2015, while the prevalence rates for males stayed approximately the same. In OOH GP care, the 

prevalence of burns in both males and females increased slightly over the years 2013-2015. 
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[Table 1] [Figure 1] 
 

As shown in Table 3, infants and toddlers are substantially more prone to burn injury treated in 

general practice than other age groups. This is true both for boys and girls, though young boys more 

frequently contacted their GP for burns than young girls. After the age of four, the prevalence of 

burn injury was significantly lower, and children aged 514 years were rarely seen in general practice 

with burns. Around 15-20 years of age, a second peak in the prevalence of burns was seen, 

particularly in female patients. In addition, Table 3 shows that the 2010-2015 increase observed in 

the prevalence of burns during daytime was most remarkable in the 0-4-year-olds, and in those aged 

90 and older, prevalence rates increased with 3.71 and 3.20 per 1000, respectively. 

3.3. Annual patterns 
Episodes of burn injury presented in Dutch general practice are not evenly distributed over the year.  

Fig. 2 shows that most burn episodes occurred during the summer months. There is a clear peak 

in July, during which more than 10% of all annual burn episodes occur (vs. an expected 8.3% if 

distributed over the months equally). Burns are more likely to occur in December and January as 

well. This seasonal distribution of burn episodes was the same over the years 2010-2015 and present 

in both daytime and OOH care data. 

[Table 2], [Table 3], [Figure 2] 
 

With regard to specific days, most of the burn episodes started during the days around New 

Year’s Eve. The peak in burn episodes in daytime care is seen on December 31st and the 2nd of 

January, the days around the public holiday on January 1st. More than 6 times as many burn 

episodes started on January 2nd compared to an average day. A peak in the number of burn episodes 

in OOH care was seen on December 31st and the 1st of January. More than 3 times as many burn 

episodes started on January the 1st compared to an average day. There was also a peak in OOH care 

during Christmas. Compared to an average day, almost 2.5 times as many patients with a new 

episode of burns were seen. 

3.4. Associations with demographic and socioeconomic factors 
Table 4 shows that females and children of 0-4 years of age have higher odds for burn injury treated 

in daytime care and in OOH care compared to males and other age groups. The odds of burn injury 

presented to the GP in OOH care were smallest in patients aged 60 years and older. 

Patients living in neighbourhoods with relatively many low income households’ were 1.21 times 

more likely to contact their GP for burn injury than patients living in neighbourhoods with higher 

incomes. Likewise, patients living in neighbourhoods with the lowest SES had a 1.26 times higher 

odds for burn injury than patients living in neighbourhoods with the highest SES. Level of 

urbanisation is also associated with the risk of burn injury. Patients living in strongly urbanised 

neighbourhoods had a 1.28 times higher odds for burn injury than patients living in non-urban 

neighbourhoods. Finally, patients living in a neighbourhood with the highest percentage of non-

western immigrants were 1.47 times more likely to contact their GP for burn injury compared to 

patients living in neighbourhoods with the lowest percentage of non-western immigrants. 

4. Discussion 
This paper presents the prevalence and risk factors for burn injuries in Dutch general practice care. 

Comparison with international primary care morbidity data is hampered by the limited availability 

of comparable data. Most studies focus on morbidity data of severe burn injury. And most studies 

report on incidence rather than prevalence rates. On average, however, burn injury is not a 
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frequently recurring injury and 12 month prevalence and 12 month incidence rates are probably not 

very different. Estimates of morbidity rates for burn injury vary largely, related to health care setting 

and study period. Peck [29] described an incidence rate of non-fatal burn injury in the US of 13.60 

per 1000 population in 2008. The annual incidence of severe burn injury was reported in 22 

European countries and lies between 2 and 29 per 1000 inhabitants [1]. Burn injury related hospital 

admission rates in Western Australia reported by Duke [30] were 0.36 per 1000 person-years in 

2008. In the Netherlands, an incidence rate of 0.05 per 1000 for burn centre admissions was 

observed in 2011 [31]. In a more recent review of Smolle et al. [32], several studies on incidence 

trends are included, but no incidence rates were reported.  

The average prevalence rate in daytime GP care reported in our study, is much higher compared 

to secondary care data, but also in comparison with incidence rates in primary care, reported in a 

Dutch study 30 years ago [11], with incidences of 1.85 per 1000 compared to a prevalence of 4.48 

per 1000 in our study. The incidences by Van Rijn et al. [11] were based on weekly case report forms 

filled out by general practices, what may have been subject to under-reporting. Prevalence rates in 

our study, on the other hand, were based on routine electronic health records of general practices. 

Our results show a trend towards increasing prevalence rates over the study period, both in 

daytime care and in OOH care. At the same time, a reverse trend in prevalence of burn injury 

treatment was seen in the Dutch emergency department registration [4]. An increase in the health 

insurance deductible over the years 2010-2015 [33], resulting in higher patients costs for hospital 

care, may have caused a shift from the treatment of burn injury in emergency departments to 

general practice and OOH service. The increases in patients that contacted their GP for burn injury 

during daytime and in OOH care are in line with the growing use of OOH services in the Netherlands 

in recent years [34,35].  

Woman accounted for 59% of all burn episodes in general practice, contrary to earlier findings in 

secondary care, where men were found to be overrepresented [3,4,36]. This suggests that burn 

injuries in men are more serious than burn injuries in women. This is supported by Dutch hospital 

data that show that males are more often treated for flame burns and females for contact burns and 

scalds [4]. Flame burns have been associated with more-extended deeper burns and a higher 

mortality [1].  

[Table 4] 
 

As in other settings, children of 0-4 years old have a higher risk of burn injury compared to other 

age groups [11,29,31,32,36-38]. Our study thus confirms that young children are a high-risk group. 

Overrepresentation of boys in this young age group is also in line with previous findings in hospital 

care and specialized burn care in developed countries [4,32,37-39]. Our finding that women in the 

age of 15-25 years are overrepresented at the GP for burn injury was unexpected. It is, however, 

confirmed by a recent Spanish study [40] on injuries in primary care. Zoni et al. [40] observed that 

burns in women and children occurred mainly in the kitchen and that the age of 15 coincides with 

the onset of housework. It is known that the age of 15-25 years coincides in the Netherlands with the 

age of leaving the parental home [41]. Inexperience in cooking is a possible explanation for the 

higher burns prevalence among young woman in our study. But cannot be confirmed due to the lack 

of aetiology data. 

The 2010-2015 increase observed in the prevalence of burn injury was most remarkable in the 0-

4-year-olds, and in individuals aged 90 and older. Increasingly stringent government policies in the 

Netherlands regarding access to residential care for the elderly may have played a role here [42]. The 

reason why prevalence rates have increased in 0-4-year-olds is unclear. 

Relatively many patients contacted their GP with burn injuries in summer months and around 

New Year’s Eve in the Netherlands. The peak in the number of burn episodes around New Year’s Eve, 
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presumably due to fireworks, is even more remarkable in general practice compared to hospital or 

specialized burn care [3,4]. This finding suggests that burn injury caused by fireworks has a greater 

share in the total health care consumption for burns in general practice than in hospitals or 

specialized burn care in the Netherlands. 

Our results show that individuals living in the Netherlands in a low-income neighbourhood with a 

low socioeconomic status (SES), living in an urban neighbourhood and living in neighbourhoods with 

a high percentage of non-western immigrants were found to have a higher risk of burn injury than 

individuals living in other neighbourhoods. This is in line with other studies in hospital or specialized 

burn care [5-8]. Socioeconomic risk factors are generally highly correlated and can therefore not be 

considered to be individual causal components [8]. Overall, income, urbanity and migration 

background are all related to SES [6,23-26]. Low SES is known to be associated to health 

disadvantages [35,43]. Phelan et al. [44] suggest that the association between low SES and health 

disadvantages could be explained by limited access to resources that can be used to avoid risks or to 

minimize the consequences of disease once it occurs. More specific for burn injury, Othman and 

Kendrick [45] stated that the association of childhood burns with a poor living standard could be 

explained by limited resources to provide a safer physical environment for young children, more risky 

cultural practices or differential safety awareness. 

4.1. Strengths and limitations 
A major strength of this study is that it was based on the large population sample of 1.2 million 

individuals listed as patients in general practices and 11.7 million people in the catchment area of the 

OOH services in the Netherlands. An important limitation in this study is that findings may be specific 

for the Netherlands and that data may not be generalizable to countries with other types of health 

care systems. We identified several factors that were associated with the risk of burn injury. 

However, the number of factors that could be included in the analyses was limited, and we were 

unable to assess causality. Behavioural and environmental factors as well may be associated with the 

risk for burn injury. This study was also limited by the fact that aetiological information on burn 

injuries is not recorded as structured data in electronic health records and by the fact that free text 

data could not be used. Furthermore, socioeconomic factors could only be linked to individuals on 

the basis of their four digit postcode. Living in an area with relatively many migrants does not mean 

that an individual is of foreign descent him or herself. Future studies should include more 

information on behavioural factors, aetiology of the burn injuries, and linkage with environmental 

factors at the individual level rather than postcode. 

4.2. Implications for burn prevention policy 
Extrapolation of prevalence rates resulted in an estimated total number of 92,000 patients in the 

Netherlands who contacted their GP for burn injury in 2015. This means that general practitioners in 

the Netherlands treat 92 times as many patients with burn injury as hospitals and specialized burn 

care centres do [3,4]. The Dutch Burns Foundation is the designated authority for developing and 

coordinating burn prevention programs in the Netherlands. Within these programs, professionals 

with a broader expertise than burns (e.g. fire brigade or maternity care), serve as partners to reach 

target groups. Until now, GP’s were hardly involved in the prevention of burn injury. General 

practices should therefore be more involved than currently is the case. They for example can inform 

patients about risks and alert them. When specific risk factors for burns are recognised in 

consultations or during home visits, for example poor living conditions in young parents, general 

practitioners could inform their patient about how to prevent burn injury, or enable preventive 

resources such as referral to an online burn prevention programme. 

Furthermore, prevention campaigns should particularly focus on children of 0-4 years old 

(especially boys), young adult women and people who live in disadvantaged socioeconomic 
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neighbourhoods and larger cities. Important target periods in the Netherlands are the summer 

months and just before New Year’s Eve. 

Finally, the results (and the methods) of this study can be used to evaluate the effects of future 

policy measures. For example the effects of a future ban on domestic fireworks in the Netherlands 

around New Year’s Eve. 

5. Conclusions 
The outcomes of this large electronic health records-based study provide up-to-date knowledge on 

the epidemiology of burn injury in general practice in the Netherlands. It shows that general 

practitioners have a large share in burn care. Dutch GPs treat about 92 times as many patients with 

burn injuries as secondary care does. GPs can therefore play a relevant role in the prevention of burn 

injury. Children of 0-4 years old (especially boys), young adult women and people who live in weak 

socioeconomic neighbourhoods and neighbourhoods with a high level of urbanisation are obvious 

target groups for burn injury prevention. Important target periods in the Netherlands are the 

summer months and New Year’s Eve. The results and methods of this study can be used to assess 

effectiveness of prevention campaigns and other policy measures, such as a (partial) ban on domestic 

fireworks around New Year’s Eve. 
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Tables and figures 
 

Table 1  Prevalence of burns in patients that contacted their GP during daytime and in out-of-hours 
care, by year, with 95% confidence intervals (95% CI). 

 
 

 

Figure 1  Proportion of patients that contacted their GP for burns in daytime care, in out-of-hours 
care and both in daytime and out-of-hours care for the same burns in 2013, 2014 and 2015 

 
 

 

Table 2 Prevalence of burns in patients that contacted their GP during daytime and in out-of-hours 
care, by gender, and year, with 95% confidence intervals (95% CI). 
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Table 3 Prevalence of burns in patients that contacted their GP during daytime and in out-of-hours  
care, by age groups, and year, with 95% confidence intervals (95% CI). 

 
 

 

Figure. 2 Annual distribution of patients that contacted their GP for burns during daytime 
(2010 2015) and in out-of-hours care (2013 2015). 
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Table 4 Associations of demographic and socioeconomic factors with burn injury presented to the GP 
in daytime and in outof-hours care (odds ratios (OR) and 95% confidence intervals (CI)). 

 


