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Abstract

Background
In recent years, many countries including Luxembourg have faced the challenge of 
high use of Emergency Departments (EDs). High ED use can create inefficiencies 
in service delivery and result in poor patient outcomes. In order to address the 
problem of high demand for ED care, it is necessary to identify the characteris-
tics of patients who use EDs. The aim of this study is to explore the relationship 
between patient characteristics and ED use in Luxembourg.

Methods
We used data for Luxembourg collected as part of a European study on the Quality 
and Costs of Primary Care (QUALICOPC) between October 2011 and December 
2013. Survey data was collected from 713 adult patients, aged 18 years and over 
who attended 80 primary care practices. The dependent variable was a binary 
variable on ED use equal to one if a patient visited an ED at least once during the 
previous 12 months. Multilevel logistic regression analysis was used to identify 
patient characteristics associated with ED attendance.

Results
Overall, 34% of participants attended the ED at least once during the previous 12 
months. Patients aged 50-65 years (OR 0.38, 95% CI 0.22 – 0.67) or 65 years and 
over (OR 0.27, 95% CI 0.12 – 0.64) were less likely to attend the ED. Patients 
with poor self-reported general health were more likely to visit the ED compared 
to patients who reported very good health (OR 3.48, 95% CI 1.52 – 7.99). 

Conclusions
Since the survey was undertaken, the government has introduced several policies 
to address the high use of EDs. Future research could collect new data in order to 
assess these policies and also investigate supply-side factors.

Introduction
Emergency departments (EDs) play an important role in the health system by 
providing rapid access to care for urgent medical needs (1, 2). From a patient's 
perspective, the choice to seek care in an ED depends on both individual charac-
teristics and contextual factors including deprivation, access to primary care and 
continuity of care (1, 3, 4).
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In recent years, the use of EDs has increased in many countries (5). Increased pressure 
on EDs can affect the provision of high quality care and result in overcrowding, treat-
ment delays, reduced patient satisfaction and clinical outcomes and inefficient services 
(1, 4, 6). In order to address the issue of high ED use, policymakers often focus on 
three groups: 1) inappropriate users, 2) older people, in particular those aged 85 years 
and over and 3) frequent users (4). Inappropriate use of EDs is typically defined in 
relation to low urgency, self-referred patients who do not require admission and who 
could be better managed by other services (1). Inappropriate visits to EDs are estimated 
to vary between 20% and 40% depending on the country and the definition used to 
define appropriateness (1, 6, 7). Potential factors associated with the inappropriate use 
of EDs include not having a regular primary care provider and problems accessing 
primary care (8-10). High ED use by older people is primarily driven by higher need 
arising from multimorbidity and frailty, which can be exacerbated by a lack of mate-
rial or social support (4). Frequent ED users are often frequent users of other health 
and social care services and require coordinated and continuing care to meet their 
complex needs, which cannot be adequately addressed by ED services alone (2, 4).

In Luxembourg, emergency services are provided by each of the four general hos-
pitals. Out-of-hours care primary care is provided by three medical on-call centres 
(maisons médicales de garde) located in the centre, north and south of the country 
(11). The maisons médicales de garde were created in 2008 but for several years 
following their creation, many patients did not know how to access these services 
and there was poor coordination between the maisons médicales de garde and EDs. 
Therefore, the maisons médicales de garde were viewed as unsuccessful in diverting 
care from EDs (12, 13). In 2017, the Ministries of Health and Social Security pub-
lished a study investigating the functioning of emergency services in Luxembourg 
(14). This brought attention to several issues including high demand for emergency 
services leading to waiting times for patients. Moreover, a notable percentage (18.5%) 
of the activity of emergency services related to visits for low-severity issues (15).

This paper investigates patient characteristics associated with the use of EDs in 
Luxembourg. The results can help to identify solutions to address high use of EDs 
in Luxembourg.  

Methodology
We used data from the Quality and Costs of Primary Care (QUALICOPC) project, 
an international study in 34 countries coordinated by NIVEL (the Netherlands In-
stitute for Health Services Research) and co-funded by the European Commission. 
The main objective of this study was to evaluate primary health care in terms of 
quality, equity, and cost. Full details of the QUALICOPC study methodology is 
available as a published article (16).
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Data collection
Data collection took place between October 2011 and December 2013. A nationally 
representative sample of GPs and patients completed validated questionnaires. The 
study included GPs as the main primary care providers with one GP per practice 
eligible for participation in order to avoid having multiple GPs from the same 
practice who were not independent. GPs who were retired, no longer practicing, 
or practicing in another country were excluded from the study (16). Participation 
was voluntary and in Luxembourg, almost all GPs (120) were invited via telephone 
to participate in the study, of which 78 agreed (response rate of 65%). The reasons 
for GP non-participation were not recorded. The participating GPs filled in a ques-
tionnaire which consisted of questions on the context of the practice, the human 
resources and equipment, the employment status of the physician and the structure 
of the practice, the usual care processes, and the physician activity profiles (16).

The study adopted a convenience sampling approach for patients. Trained field-
workers recruited ten patients who had just consulted each participating GP in 
the practice waiting room. Participation was voluntary with patients invited to 
complete a questionnaire. In each practice, nine patients completed a question-
naire about their experiences of the consultation they just completed, while one 
patient completed a questionnaire about what they valued and rated most important 
about the completed consultation (16). These proportions of patients were based 
on the findings of previous studies of large variation in patient experiences and 
smaller variation in patient values within a country (16). The patient experience 
questionnaire contained questions on the use of EDs. 792 patients aged 18 years 
and over participated in the study with a participation rate of 72%. Of these, 713 
patients completed the patient experience questionnaire and 79 patients completed 
the patient values questionnaire. Reasons for non-participation were not recorded. 
Patients who visited the GP only for administrative tasks (for example to collect a 
medical certificate) or who were too unwell to answer the questions were excluded.

GPs and patients in the study provided informed consent to participate. The study 
was conducted following the guidelines of the National Committee of Research 
Ethics (CNER).

Outcome variable 
The outcome variable was self-reported use of EDs in the previous 12 months in 
response to the question: “in the last 12 months, how often did you visit a hospital 
emergency department for yourself?”. Answers included: “never, one time, two 
or three times, four or more times”. We created a binary variable equalling zero if 
patients never visited an ED in the previous 12 months and equalling one if patients 
made at least one visit to an ED in the previous 12 months.
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Independent explanatory variables 
Independent variables were socio-demographic and health characteristics of pa-
tients including age, gender, education, employment, ethnicity and health status. 
Age was categorized into four groups: 18–33 years, 34-49 years, 50–65 years, 
and over 65 years. We included patients’ socio-economic status using variables 
on education and employment. Education was evaluated using three categories: 
1) educated up to lower secondary level, 2) upper secondary education only, and 
3) post-secondary education. Employment was evaluated using four categories: 1) 
employed (including self-employed), 2) unemployed, 3) retired and 4) unavailable 
for work (including students, homemakers and those unable to work due to illness 
or disability). Two variables captured immigration status “mother birthplace” and 
“patient birthplace”. When both the mother and patient were born in the country 
of residence or when only the mother was born in the country of residence, we 
considered the patient a non-immigrant. When both patient and mother were born 
outside the country of residence, we considered the patient as a “first generation 
migrant”.  When the patient was born in the country of residence and the mother 
was born in a foreign country, we considered the patient a “second generation 
migrant” (17). Self-reported health status was evaluated using two variables: 1) 
the presence of a longstanding illness or condition (no or yes) and 2) self-assessed 
general health status divided into four categories (very good, good, fair and poor).

Data Analysis
We used multilevel logistic regression to analyse patient characteristics associated 
with ED use. The use of a multilevel model allowed us to model the cluster struc-
ture of our data (patients nested in GP practices) and to consider the heterogeneity 
between practices (18, 19). First, we estimated a null (or empty) model, which 
included the dependent variable (ED visit in previous 12 months) and a random 
effect at the practice level and did not include any independent explanatory varia-
bles. The aim of this first step was to estimate intergroup heterogeneity using the 
intraclass correlation coefficient (ICC), which quantifies the amount of variation 
in the outcome variable explained by the practice level. Second, we estimated a 
multilevel multivariate logistic regression model, adjusted for patient characteristics. 
We report results as adjusted Odd Ratios. All statistical analyses were conducted 
using Stata version 15 (20).

Results 

Descriptive statistics
In our estimation sample, the prevalence of ED attendance in the previous 12 
months was 34%. Table 1 displays the characteristics of patients who did and did 
not attend an ED in the previous 12 months. A higher percentage of patients who 
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were aged 18-33 years reported an ED visit in the previous 12 months. A higher 
percentage of second-generation immigrants reported an ED visit. An ED visit 
was more common among patients educated up to lower secondary level. An ED 
visit was also more prevalent among unemployed patients. A higher percentage 
of patients with poor health or a long-standing illness or condition also reported 
an ED visit in the previous 12 months.

Table 1. Patient characteristics by ED visit, n=615
 

ED visit
 No Yes
Patient characteristics N % N %
Sex     
Male (reference) 179 66 93 34
Female 227 66 116 34
Age     
18-33 (reference) 76 57 57 43
34-49 127 62 79 38
50-65 125 72 49 28
65 and over 78 76 24 24
Immigration status     
Non-immigrant 192 71 80 29
First generation immigrant 171 65 94 35
Second generation immigrant 43 55 35 45
Education     
Up to l 83 62 50 38
Upper secondary only 192 66 101 34
Post-secondary 131 6 58 31
Employment
Employed 230 65 126 35
Unemployed 8 50 8 50
Retired 113 74 40 26
Unavailable for work 55 61 35 39
Self-assessed general health     
Very good (reference) 81 77 24 23
Good 195 68 93 32
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Fair 107 60 71 40
Poor 23 52 21 48
Long-standing illness or condition     
No (reference) 274 68 128 32
Yes 132 62 81 38

Multilevel logistic regression models results
The intraclass correlation coefficient (ICC) from the null model (with no patient 
characteristics included) was 0.01, which indicated that only 1% of the total variance 
of ED use was explained by the practice level. Therefore, most of the variation in 
patients’ ED use was at the patient level and can therefore be assigned to patient 
characteristics. 

Table 2 displays the results of the multilevel logistic regression. Compared to 
patients aged 18-33 years, patients aged 50-65 (OR 0.38, 95% CI 0.22 – 0.67) and 
patients aged 65 years and over (OR 0.27, 95% CI 0.12 – 0.64) were less likely 
to use the ED in the previous 12 months. Compared to patients who reported very 
good general health, patients who reported good (OR 1.86, 95% CI 1.08 – 3.19), 
fair (OR 2.41, 95% CI 1.32 – 4.38) or poor (OR 3.48, 95% CI 1.52 – 7.99) health 
were more likely to report an ED attendance in the previous 12 months. 

Table 2. Results of multilevel logistic regression, n=615

Variable Odds Ratio 95% confidence
interval p-value

Sex    
Male    
Female 0.89 0.62 – 1.28 0.530
Age    
18-33    
34-49 0.78 0.49 – 1.25 0.308
50-65 0.38 0.22 – 0.67 0.001
65 and over 0.27 0.12 – 0.64 0.003
Immigration status    
Non-immigrant    
First generation immigrant 1.08 0.73 – 1.59 0.689
Second generation immigrant 1.54 0.89 – 2.68 0.125
Education    
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Up to lower secondary level    
Upper secondary only 0.78 0.49 – 1.23 0.284
Post-secondary 0.62 0.37 – 1.05 0.073
Employment
Unemployed 1.84 0.65 – 5.26 0.253
Retired 1.07 0.55 – 2.06 0.845
Unavailable for work 1.05 0.62 – 1.75 0.866
Self-assessed general health    
Very good    
Good 1.86 1.08 – 3.19 0.024
Fair 2.41 1.32 – 4.38 0.004
Poor 3.48 1.52 – 7.99 0.003
Long-standing illness or 
condition    

No    
Yes 1.37 0.92 – 2.05 0.121
Constant  0.50  0.24 – 1.06 0.072

Discussion

Overview of study findings and comparison with previous literature
ED overcrowding is a long-standing international concern and places a burden on 
health systems (21). This cross-sectional study provides an overview of primary care 
characteristics associated with ED attendance in Luxembourg. We found that patients 
attending EDs were significantly more likely to have poor or very poor self-reported 
health. Older patients were significantly less likely to attend the ED compared to 
younger patients. These findings reflect those of a study that examined use of EDs 
using data for all countries that participated in the QUALICOPC project (6). 

The inverse relationship between ED visits and age has also been identified else-
where (7, 22). This may indicate lack of understanding regarding the appropriate 
use of ED services or knowledge of alternative community services among younger 
people who may have less contact with the health system. Moreover, it is important 
to distinguish between appropriate and inappropriate visits. Younger people may 
be more likely to have inappropriate visits while visits by older people may be 
more likely to be appropriate as they have a higher prevalence of chronic condi-
tions and may receive complementary tests and medication and a large proportion 
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of older people require hospital care upon presentation at the ED (4, 7). In our 
study the inverse relation between ED and age was significant after adjustment for 
the presence of a chronic illness or condition. Our findings suggest that targeted 
education to young adults about ED use may help to address ED overcrowding. 

Study limitations and future research
This study has several limitations. First, there are limitations inherent to survey 
and secondary data, including missing data or selection bias (for example, if pa-
tients were excluded because they did not speak the same language as the inter-
viewers). Due to the large amount of missing values, we were unable to analyse 
the reasons for choosing the ED as the point of care, which would have allowed 
us to obtain some insight into patients’ perspectives for seeking care in the ED 
versus in out-of-hours primary care. Second, our survey data does not enable us 
to distinguish between appropriate and inappropriate users of EDs. In addressing 
ED overcrowding, ideally we would like to focus on inappropriate users and fu-
ture research could attempt to identify inappropriate users, for example patients 
who were not admitted to hospital following the ED visit. Third, due to the small 
sample size, we did not investigate the association between patient characteristics 
and ED use for frequent ED users. Fourth, our study is restricted to patients who 
visited a general practice and may not be representative of the general population. 
Furthermore, our sample does not include paediatric patients, who have been shown 
in the literature to be high users of ED services (1, 23). Despite these limitations, 
which could potentially be overcome in future data collection and research, this 
study presents a first attempt to understand the characteristics of individuals in 
contact with primary care who used EDs in Luxembourg.

Since the QUALICOPC study was undertaken, the government has introduced 
several measures to reduce demand for EDs including a financial incentive to sup-
port the development of primary care group practices offering extended opening 
hours (24), a public information campaign on care options for different severities 
of conditions (14) and a free mobile app allowing users to find medical practices 
in their locality (including outside of usual opening hours) (25). The government 
also provided funding to recruit extra staff for EDs and to undertake renovations 
to improve patient flow and prioritization (14). Future research could update this 
analysis and assess the effect of these policies.  As we have focused on the de-
mand for EDs, future research could also investigate supply-side factors including 
availability of services and staff. Emergency care plays an important role in the 
health system and it is essential that efficient and high-quality care is delivered to 
ensure patients’ outcomes are maximised.
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Abstract
BACKGROUND
For the past 30 years, the team of the aerobiological station at the Centre Hospitalier 
de Luxembourg (CHL) has been monitoring atmospheric pollen concentrations, to 
provide timely information to allergic patients about the presence of allergenic pol-
len in the air. An impressive amount of pollen data has accumulated, covering daily 
measurements for 30 seasons of 33 plant species.

OBJECTIVE
To characterise the data of 6 major allergenic pollen types and identify long-term 
trends in pollen concentrations and the timing of pollen seasons.

METHODS
pollen concentrations, peak days, season start, end and duration of the yearly pollen 
seasons were analyzed for Corylus, Alnus, Betula, Quercus, Poaceae and Artemisia. 
Long Term trends were tested for significance and clinical implications.

RESULTS
For the early flowering trees, Corylus and Alnus which pollinate in winter, there is a 


