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1. INTRODUCTION 

 

The Appropriate Care Unit was established within the Research-Development-Quality Directorate of the 

NIHDI’s Healthcare Service as a result of the NIHDI’s 2016-2018 Administration Contract1. In Article 35, 

this Contract refers to ‘the setting up of an Appropriate Care Unit targeting, more specifically, an 

integrated approach to the rational use of resources’. The Appropriate Care Unit was set up in the 

second quarter of 2017. 

The operational details for the Unit were set out formally in the ‘2016-2017 Healthcare Monitoring 

Action Plan’, published by the NIHDI on 18 July 20162.  This plan lists around thirty measures to make 

healthcare more efficient, encouraging suitable practices and aiming to prevent unnecessary or 

inappropriate care. 

The plan states that the tasks of the Appropriate Care Unit include analysing the ‘relevance of care’, with 

a view to identifying unexplained variations in consumption emerging after standardisation. These 

variations can potentially point to non-optimal use of resources. 

The ‘variations in medical practice’ reports contain the analyses carried out in this context. Each report 

focuses on a particular topic. The purpose of this document is to set out the overall joint methodology 

followed in all these analyses.  

                                                           
1 (National Institute for Health and Disability Insurance, 2016) 
2 (National Institute for Health and Disability Insurance, 2016) 
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2. CHOICE OF TOPICS 

Each ‘variations in medical practice’ report focuses on one practice. This practice generally covers 

several nomenclature codes, chosen due to their direct link with the practice, in terms of volume or 

expenditure. 

The practices selected for analysis are chosen according to a number of criteria. These criteria are (in no 

particular order): availability of data, coverage of specialities, existence of supplementary material, 

topical relevance, potential savings, existence of a professional network and obsolete practices. 

1. Availability of data 

Our Cell can only carry out analyses when the necessary databases are available. Initially, we use the 

NIHDI’s N Documents database. Use of this database restricts us to a certain choice of topics. These data 

do not allow us for example to assess unnecessary repetition of a healthcare practice or the 

combination of activities on a particular patient. 

2. Coverage of specialities 

The topics chosen for analysis cover the various fields of medicine. Our aim is to analyse practices from a 

maximum of field, in order to provide a broad overview, and also to avoid stigmatising one particular 

field as opposed to another. 

3. Existence of supplementary material 

Our analyses are supported by extra analytical documentation on particular practices. This 

documentation may be internal (e.g. a report from the MEID3), national (e.g. reports from insurance 

funds or the KCE4), or international (similar analyses carried out in other countries). This supplementary 

material backs up our analysis by providing different approaches to the same subject and by enabling 

comparability of data. 

4. Topical relevance 

We may prioritise certain topics on the basis of current concerns or specific requests from authorities, as 

long as the data are available. 

5. Potential savings 

We identified the codes most often prescribed by each medical field during the past year. Based on 

these codes, we identified a number of practices common within these fields. As these practices occur 

frequently, there is considerable potential for making savings if unexplained variations are indeed found. 

                                                           
3 NIHDI’s Medical Evaluation and Inspection Department  
4 Belgian Healthcare Knowledge Centre 
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6. Existence of a professional network 

The potential impact of these analyses, in terms of improved practice, is considerably greater where 

there is contact with scientific experts in the practice being analysed. They are then able to provide an 

expert opinion and to pass on information to the service providers. 

7. Obsolete practices 

Analyses of obsolete or questionable practices are particularly necessary, to identify where these are 

still in use or causing difficulties. Such practices are identified, inter alia, by referring to international 

recommendations, such as those issued by NICE5 or Choosing wisely6. 

  

                                                           
5 National Institute for Health and Care Excellence (https://www.nice.org.uk) 
6 http://www.choosingwisely.org 

https://www.nice.org.uk/
http://www.choosingwisely.org/
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3. ANALYSIS METHODOLOGY 

A. Sources of data 

1. N Documents 

Initially, we are basing ourselves solely on the NIHDI’s N Documents. 

The N Documents are sets of data sent out every month, three months after the relevant events, by the 

NIHDI insurance bodies7. These data show the number of services provided, dates and fees. Every six 

months the data are compiled by the insurance funds, which also add data on the patients: age, gender, 

social category and arrondissement of residence. 

The N Documents, however, do not make it possible to group together the services provided to an 

individual insured person. As mentioned above, this limitation does affect the way we initially select the 

topics for analysis. The N Documents do not enable us to carry out a proper analysis of services which a 

patient may receive several times within the same year, or bilateral treatment which is potentially listed 

twice. 

2. Combined data 

Analysis of combined data will, at a later stage, allow us to overcome the restrictions of the N 

Documents to properly analyse the unnecessary performance of identical or similar treatments on the 

same patient. 

3. Data per group of service providers 

We are planning, moreover, to complete our analysis by grouping together the data on practice units. 

This will enable us to document a more individual experience. 

 

  

                                                           
7 By the Healthcare Service’s Actuarial and Budget Directorate. 
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B. Selecting analyses and gathering raw data 

Selection for analysis deals with selection of codes and type of insured population to which thoses codes 

are dedicated: 

Codes selection : The nomenclature codes are grouped per analysis. The nomenclature codes used for 

the number of healthcare services and the expenditure are not necessary the same. The list indicates by 

each nomenclature code whether it should be included in the number of healthcare services and/or the 

expenditure. 

Population filter for insured persons concerned by the analysis  : Specific filters are also applied in order 

to filter the insured persons concerned by the codes. Those filter can be on gender, ageclass or specific 

medical conditions, for example, C-section are reported to child delivery, hysterectomy to women, 

prostectomy to men, …. 

To complete the analysis request, it must also be specified whether the data can be regarded as 

binomial, i.e. that a (nearly) maximum of 1 healthcare service per insured person per year can be 

included in the analysis. 

Period of analysis is usually 10 years (last decade). 

For each nomenclature code, the (Belgian) arrondissement, the sex, the age and the preferential 

reimbursement scheme of the patient, the following data is gathered: 

- the number of insured persons for whom the arrondissement of the insured person, the sex, the 

age and the preferential reimbursement scheme are known and who are compliant 

- the number of healthcare services of patients for which the arrondissement of the patient, the 

sex, the age and the preferential reimbursement scheme are known 

 if the nomenclature code does not need to be included in the number of healthcare services, 

the value is set at 0 

- the expenditure of patients for which the arrondissement of the insured person , the sex, the age 

and the preferential reimbursement scheme are known 

 if the nomenclature code does not need to be included in the expenditure, the  value is set at 0 

C. Standardising data 

In the standardised analysis documents, data is shown that originates from 5 different standardisations.  

These standardisations of the number of healthcare services and the expenditure are performed on the 

basis of: 

i. the age, the sex and the preferential reimbursement scheme of the patient in order to obtain data 

per location (of insured person) (arrondissement or province or region) 

ii. the age and the sex of the patient in order to obtain data per location (of insured person) 

(arrondissement or province or region) and preferential reimbursement scheme 
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iii. the age and the preferential reimbursement scheme of the patient in order to obtain data per 

location (of insured person) (arrondissement or province or region) and sex 

iv. the age within the age group (per 5 years) and the preferential reimbursement scheme of the patient 

in order to obtain data per location (of insured person) (arrondissement or province or region), age 

group and sex 

v. the age within the age group (per 5 years) and the preferential reimbursement scheme of the patient 

in order to obtain data per age group and sex 

The standardisation consists of 3 steps, which are described in the paragraphs below: 

1. Calculation of the non-standardised annual rate of use 

2. Calculation of the distribution in the total population  

3. Calculation of the standardised annual rate of use 

1. Calculation of the non-standardised annual rate of use 

The ‘number of healthcare services per 100,000 insured persons’ annual rate of use and the 

‘expenditure per insured person’ rate are calculated per location (of insured person) (arrondissement or 

province or region), sex, age and preferential reimbursement scheme for the standardisation where the 

data needs to be obtained per location (of insured person) (standardisations i, ii, iii and iv) or by sex, age 

and preferential reimbursement scheme for the standardisation where the data does not need to be 

obtained per location (of insured person) (standardisation v). 

2. Calculation of the distribution in the total population 

Different distributions are used for the different standardisations and these are calculated on the basis 

of the total Belgian population, i.e. all insured persons in Belgium for whom the arrondissement, the sex, 

the age and the preferential reimbursement scheme are known and who are compliant.  The calculated 

distributions are: 

i. the age-sex-preferential reimbursement scheme-distribution in order to standardise the data 

on the basis of the age, the sex, and the preferential reimbursement scheme of the patient 

 The age-sex-preferential reimbursement scheme-distribution is calculated as the number of 

insured persons by age, sex and preferential reimbursement scheme relative to the total 

number of insured persons in the Belgian population. 

ii. the age-sex-distribution in order to standardise the data on the basis of the age and the sex  of 

the patient 

 The age-sex-distribution is calculated as the number of insured persons by age and sex 

relative to the total number of insured persons in the Belgian population. 

iii. the age-preferential reimbursement scheme-distribution in order to standardise the data on 

the basis of the age and the preferential reimbursement scheme of the patient 
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 The age-preferential reimbursement scheme-distribution is calculated as the number of 

insured persons by age and preferential reimbursement scheme relative to the total number of 

insured persons in the Belgian population. 

iv. & v. the age within age group-preferential reimbursement scheme-distribution in order to 

standardise the data on the basis of the age within the age group (per 5 years) and the 

preferential reimbursement scheme of the patient 

 The age within age group-preferential reimbursement scheme-distribution is calculated as 

the number of insured persons per age relative to the number of insured persons in the age 

group to which the age belongs, multiplied by the total number of insured persons in the 

Belgian population relative to the number of insured persons per preferential reimbursement 

scheme. 

3. Calculation of the standardised annual rate of use 

The standardised rate of use are calculated by multiplying the non-standardised rate of use by the 

desired distribution and by totalling per location (of insured person) (standardisation i), per location (of 

insured person) and preferential reimbursement scheme (standardisation ii), per location (of insured 

person) and sex (standardisation iii), per location (of insured person), age group and sex (standardisation 

iv) and per age group and sex (standardisation v). 

D. Elaboration of indicators: graphs & tables 

1. Table:  Nomenclature codes in the analysis 

The Nomenclature codes in the analysis table contains the nomenclature codes that are included in the 

analysis together with the specification as to whether the nomenclature codes are included in the 

number of healthcare services and the expenditure, the description, the date of creation and, where 

applicable, date of deletion of the nomenclature code. The nomenclature codes are divided into 

outpatient –upper half of the table– and inpatient – lower half of the table – codes. 

2. Table:  History of nomenclature codes 

The History of nomenclature codes table contains the past descriptions, N-groups and values of the 

various nomenclature codes. 

3. Table:  Key figures 

The Key figures table contains the following data for the Belgian population, for the last year as well as 

the average of the last 3 years: 

 Percentage of healthcare services per specialty (only if more than 2%) 

 General data 

o Annual number of healthcare services 
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o Standardised number of healthcare services per 100,000 insured persons 

o Median age of patient per healthcare service 

o Ratio of max/min median age of patient per healthcare service (based on  

arrondissement) 

o Percentage of healthcare services for women 

o Percentage of outpatient healthcare services 

o Ratio of standardised number of healthcare services for patients with preferential 

reimbursement scheme relative to standardised number of healthcare services for 

patients without preferential reimbursement scheme 

 General trend (the same value for both periods) 

o Average annual growth percentage for the total analysis period 

o Average annual growth percentage for the last 3 years 

o Indication of significance of break in trends between the two periods 

 Geographic variation and evolution of coefficient of variation 

o Coefficient of variation (of the standardised number of healthcare services per 100,000 

insured persons per arrondissement) in first 3 years 

o Coefficient of variation (of the standardised number of healthcare services per 100,000 

insured persons per arrondissement) in last 3 years 

o Indication of significance of difference in coefficients of variation between the two 

periods 

o Ratio of max/min standardised number of healthcare services per 100,000 insured 

persons (on the basis of region) 

o Ratio of max/min standardised number of healthcare services per 100,000 insured 

persons (on the basis of arrondissement) 

 Expenditure 

o Annual expenditure (NIHDI) 

o Standardised (NIHDI) expenditure per insured person 

o Ratio of max/min expenditure per insured person (based on region) 

o Ratio of max/min expenditure per insured person (based on arrondissement) 

o Cost average (NIHDI) per patient 

 Percentage of healthcare services per specialty of the (main) provider 

 Percentage of healthcare services per specialty of the (main) prescriber 

If the ‘max/min ratio’ cannot be calculated because the minimum is 0, NA (not available) is shown in the 

table. When the base year (= first full year in requested period in which the nomenclature codes are 

used) is greater than or equal to 2 years before the last year, NA (not available) is shown for the general 

trend. 

The coefficient of variation is a relative measure of dispersion: the dispersion is measured relative to the 

average and is calculated as the standard deviation divided by the average. The coefficients of variation 



Variations in Practice - Methodology 
 

 

11 

of the first and the last 3 analysis years are compared with each other with an X² test for an asymptotic 

distribution (Feltz & Miller test, 1996; An asymptotic test for the equality of coefficients of variation 

from k populations). The difference between the coefficients of variation is considered to be significant 

if the p-value is smaller than 0.05. 

4. Table:  Specialisation of the provider 

The Specialisation of the provider table contains the following non-standardised data per specialisation: 

 the number of providers for all N-group to which the analysis belongs 

 the number of providers of the nomenclature codes in the analysis 

 the percentage of the number of providers of the nomenclature codes in the analysis relative to 

the number of providers of all N-group to which the analysis belongs 

 the median number of healthcare services per provider of the nomenclature codes in the 

analysis 

 the number of healthcare services 

 the healthcare services as a percentage: the number of healthcare services of the specialisation 

relative to the total number of healthcare services 

 the expenditure 

 the expenditure as a percentage: expenditure on the specialisation relative to total expenditure 

If a selection is made by age and/or sex, the average of the last 3 years is the average as from 2015 if the 

last 3 years also include years before 2015. 

5. Table:  Specialisation of the prescriber 

The Specialisation of the prescriber table contains the following non-standardised data per 

specialisation: 

 the number of prescribers of all N-group to which the analysis belongs 

 the number of prescribers of the nomenclature codes in the analysis 

 the percentage of the number of prescribers of the nomenclature codes in the analysis relative 

to the number of prescribers of the N-group to which the analysis belongs 

 the median number of healthcare services per prescriber of the nomenclature codes in the 

analysis 

 the number of healthcare services 

 the healthcare services as a percentage: the number of healthcare services of the specialisation 

relative to the total number of healthcare services 

 the expenditure 

 the expenditure as a percentage: expenditure on the specialisation relative to total expenditure 
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If a selection is made by age and/or sex, the average of the last 3 years is the average as from 2015 if the 

last 3 years also include years before 2015. If there was no prescriber for the healthcare service, the 

table indicates “Unknown”. 

 

6. Table:  Comparison of trends 

Linear regressions were used to test whether the evolution/trend of the data in the last three years of 

the analysis period differs from the evolution/trend of the data in the total analysis period per province 

and region. Linear regression is used to determine the regression line that best describes the linear 

relation between the year and the standardised rate of use (the standardised number of healthcare 

services per 100,000 insured persons or the standardised expenditure per insured person). The graph 

below (see Figure 1) shows such a best-fitting regression line for a fictitious example. A regression line is 

best-fitting when the sum of the squares of the vertical distance from the points to the regression line is 

as small as possible. 

 

Figure 1 : Regression line to illustrate a trend in the annual rates of intervention (fictitious example) 

The regression coefficient is the slope of the regression line and corresponds to the amount by which 

the standardised rate increases or decreases per year.  The annual growth percentage is calculated using 

the following formula: 

𝐴𝑛𝑛𝑢𝑎𝑙 𝑔𝑟𝑜𝑤𝑡ℎ 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 = (
𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑠𝑒𝑑 𝑟𝑎𝑡𝑖𝑜𝑙𝑎𝑠𝑡 𝑦𝑒𝑎𝑟

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑠𝑒𝑑 𝑟𝑎𝑡𝑖𝑜𝑓𝑖𝑟𝑠𝑡 𝑦𝑒𝑎𝑟
)

1
𝑙𝑎𝑠𝑡 𝑦𝑒𝑎𝑟−𝑓𝑖𝑟𝑠𝑡 𝑦𝑒𝑎𝑟

− 1 

The first year is the first full year in the observed period in which the nomenclature codes were used. If 

there are no healthcare services in at least one of the last three years of the analysis period, the 

regression analysis is not carried out because there is too much uncertainty in the analysis. 

The regression coefficients of the analyses based on the entire period of analysis, and the analyses 

based on the last three years of the analysis period, can be compared with a t-test that takes into 

account the standard error of each regression coefficient and the number of years used in the 
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regression. The usual 0.05 was chosen as the value for significance of the p-value that the t-test 

produces. The graphs below (see Figure 2) are examples of provinces where the regression coefficients 

differ from each other significantly (L) and not significantly (R). 

 

 

Figure 2 :  Significant (on the left) and non-significant (on the right) differences between the regression coefficients 
calculated over the whole period and over the last three years (fictitious examples) 

The Comparison of trends table contains the following data per province and region (including the total 

for the Belgian population) – both for the standardised number of healthcare services per 100,000 

insured persons and the standardised expenditure per insured person– from the regression analysis: 

 the standardised rate of use in the last year 

 the average annual growth percentage in the period from the first up to and including the last year 

 the average annual growth percentage in the last 3 years 

 the significance of the p-value of the t-test 

7. Graph:  Funnel plot 

A funnel plot is a scatter plot in which the rate of use (i.e. the standardised number of healthcare 

services per 100,000 insured persons) in a specific area is plotted against the population of that area. If 

the use of healthcare services is binomial (see before), in addition to the points per area, reliability limits 

are also shown on the graph. These reliability limits are the expected variation in the annual rate of use 

if the assumption is made that the only source of variation is stochastic or arbitrary. They have a 

characteristic shape that resembles a funnel: for small populations the expected variation is large and 

for large populations the expected variation is small. 

The graph below (see Figure 3) is an example of a funnel plot that shows the standardised number of 

healthcare services per 100,000 insured persons per Belgian arrondissement. The horizontal line is the 

national rate of use (i.e. the number of healthcare services per 100,000 insured persons in the Belgian 

population). The funnel-shaped lines are the 95% (two standard deviations from the average) and 99.7% 

(three standard deviations from the average) reliability limits on the assumption that the standardised 

rate of use are random samples of a normal distribution for which the average is equal to the national 
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rate of use. Since a statistical variable that is calculated on a small sample has a greater variance than 

the same statistical variable calculated on a large sample, the two funnel-shaped curves for these sets of 

data are wide on the left side and narrow on the right side. 

 

Figure 3 : Funnel-plot graph (fictitious example) 

The standardised number of healthcare services per 100,000 insured persons from the arrondissements 

that lie above the funnel-shaped curves is considered as “above average”. Similarly, the 

arrondissements that lie below the funnel-shaped curves are considered as “below average”. The 

arrondissements lying between the curves are “average”. In these analyses we define the 

arrondissements above the upper 99.7% reliability limit and below the lower 99.7% reliability limit as 

outliers. For these outliers the observed variation is not only stochastic and arbitrary and other causes 

for the variance must therefore be sought. 

If the data is distributed binomially, the reliability limits per arrondissement depend on the national rate 

of use and the population size of the arrondissement. For each of  the 43 Belgian arrondissements the 

95% and 99.7% reliability limits are calculated as follows: 

1. Calculation of standardised rate of use (number of healthcare services per insured person) per 

arrondissement i : 

𝑌𝑖 =
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑒𝑎𝑙𝑡ℎ𝑐𝑎𝑟𝑒 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠𝑖

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑠𝑢𝑟𝑒𝑑 𝑝𝑒𝑟𝑠𝑜𝑛𝑠𝑖
 

2. Calculation of the national rate of use (number of healthcare services per insured person) 

𝜃 =
∑ 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑒𝑎𝑙𝑡ℎ𝑐𝑎𝑟𝑒 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠𝑖

∑ 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑠𝑢𝑟𝑒𝑑 𝑝𝑒𝑟𝑠𝑜𝑛𝑠𝑖
 

3. Calculation of the standard error in arrondissement i on the basis of aggregate data 

𝑆𝐸𝑖 =  √
 𝜃 ∗ (1 − 𝜃)

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑠𝑢𝑟𝑒𝑑 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 𝑖
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4. Determination of the reliability limits per arrondissement i 

𝑙𝑜𝑤𝑒𝑟 95% 𝑟𝑒𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑙𝑖𝑚𝑖𝑡𝑖 = 𝜃 − (1.96 ∗ 𝑆𝐸𝑖) 

𝑢𝑝𝑝𝑒𝑟 95% 𝑟𝑒𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑙𝑖𝑚𝑖𝑡𝑖 = 𝜃 + (1.96 ∗ 𝑆𝐸𝑖) 

𝑙𝑜𝑤𝑒𝑟 99.7% 𝑟𝑒𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑙𝑖𝑚𝑖𝑡𝑖 = 𝜃 − (3 ∗ 𝑆𝐸𝑖) 

𝑢𝑝𝑝𝑒𝑟 99.7% 𝑟𝑒𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑙𝑖𝑚𝑖𝑡𝑖 = 𝜃 + (3 ∗ 𝑆𝐸𝑖) 

If there is a normal distribution of the data, the decision was made to determine the “reliability limits” 

arbitrarily as P10 and P90. These limits are independent of the size of the arrondissement and for this 

reason there are no funnel-shaped lines visible on the graph. The “funnel”-outliers are the 

arrondissements with a rate of use smaller than P10 or greater than P90. 

The arrondissements that are considered to be outliers are indicated in full name. 

8. Graph:  Evolution rate of use over the years 

The graph showing the evolution over the years (see Figure 4) has a coloured line for each location (of 

insured person) (arrondissement or province or region) and a black line for the Belgian population. The 

horizontal axis shows the dates of the first year where there are healthcare services up to and including 

the last year. The vertical axis shows the standardised annual rate of use, i.e. the standardised number 

of healthcare services per 100,000 insured persons or the standardised expenditure per insured person. 

The evolution graph for provinces or regions shows all provinces/regions and the standardised rate of 

use per year. This contrasts with the evolution graph for arrondissements where the moving average of 

the standardised rate of use over a period of 3 years is shown.  For example, for 2008 the average of the 

rate of use in 2006 up to and including 2008 is shown, and for 2009 the average of the rate of use in 

2007 up to and including 2009 is shown. 

The moving average of the rate of use is not shown for all 43 Belgian arrondissements but the 

arrondissements are shown that are considered to be outliers (see paragraph 12) with five highest and 

lowest averages of standardised rate of use in the last 3 years. 
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Figure 4 : Examples of annual evolution graphs, by provinces on the left and by arrondissement on the right 

9. Graph:  Evolution of percentage of outpatient healthcare services 

The graph showing the evolution of the percentage of outpatient healthcare services over the years has 

a coloured line for each location (of insured person) (province or region) and a black line for the Belgian 

population. The horizontal axis shows the dates of the first year where there are healthcare services up 

to and including the last year. The vertical axis shows the percentage of outpatient healthcare services. 

 

Figure 5 : Examples of evolution of percentage of outpatient healthcare services 

10. Graph:  Evolution of percentage of healthcare services per nomenclature code 

The stacked bar chart 100% shows the relative percentages of healthcare services or expenditure per 

nomenclature code over the years. In the graph with numbers, the only nomenclature codes shown are 
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those used to determine the numbers. If more than 15 nomenclature codes (combination of outpatient 

and inpatient codes) are shown in a graph, then for all years the respective graphs show only the 

nomenclature codes that represent more than 5% of the healthcare services or expenditure in at least 

1 year. The nomenclature codes with less than 5% healthcare services or expenditure are grouped under 

“Other”. 

 

Figure 6 : Exemple de graphique Evolution of percentage of healthcare services per nomenclature code 

11. Graph:  Rate of use per age group and sex & coefficient of variation 

The annual rate of use per age group (see Figure 7) is shown in a bar chart for each sex and the 

corresponding coefficient of variation is shown as a red line at the top of the bar chart.  The coefficient 

of variation is a relative measure of dispersion: the dispersion is measured relative to the average  and is 

calculated as the standard deviation divided by the average(of standardised average by 

arrondissement). The left vertical axis of the graph corresponds to the standardised rate of use and the 

right axis corresponds to the coefficient of variation. The horizontal axis shows the division into age 

groups. The horizontal dotted lines show the values for the total rate of use and total coefficient of 

variation (i.e. calculated over all age groups) in blue and red respectively. 

The line of the coefficient of variation is thicker for the age groups for which the standardised rate of use 

make sense. Which is never the case for the age groups 85-89, 90-94 and 95+. In this case the line is 

always thin. 

If a selection is made by sex, then only the graph of the selected sex is shown. If a selection is made by 

age, then the height of the bars will be 0 for groups that contain no selected ages. 
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Figure 7 : Example graph by age groups and by sex with the coefficient of variation 

12. Graph:  Annual rate of use per age group and sex 

In the line graph the rate of use per age group are shown for both sexes. For women a green line is used 

and for men a grey line.  

 

Figure 8 : Example graph representing Annual rate of use per age group and sex 
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13. Graph:  Annual rate of use per location (of insured person) and sex 

The standardised rate of use per location (of insured person) (arrondissement or province or region) and 

sex are shown as a bar chart with overlapping bars (see Figure 9). The wide grey bars are in the 

background and relate to the standardised rate of use of the men. The narrow green bars are in the 

foreground and relate to the standardised rate of use of the women. The dotted lines in grey and green 

are the total annual rate of use (for all locations, i.e. arrondissements or provinces or regions) for men 

and women respectively. If a selection is made by sex, then these graphs, making a distinction by sex, 

are not shown. 

 
Figure 9 : Example graph representing the intervention rates by province and by sex 

14. Graph:  Annual rate of use per location (of insured person) and preferential reimbursement 

scheme  

The standardised annual rate of use per location (of insured person) (arrondissement or province or 

region) and preferential reimbursement scheme are shown as a bar chart with overlapping bars.  The 

wide red bars are in the background and refer to the standardised annual rate of use of the insured 

persons eligible for the preferential reimbursement scheme. The narrow bars grey are in the foreground 

and appertain to the standardised annual rate of use of the insured persons not eligible for the 

preferential reimbursement scheme. The dotted lines in red and grey are the total annual rate of use for 

insured persons with and without the preferential reimbursement scheme respectively. 
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Figure 10 : Example graph representing the intervention rates by region and by reimbursement scheme 

15. Graph:  Dotted boxplot 

A dotted boxplot is a scatter plot in which per observation a point is shown on a categorical scale. These 

simple graphs can be used in order to highlight groups and gaps as well as outliers. Dotted boxplots are 

used here to show the distribution of the standardised rate of use per arrondissement for all patients, 

both women and men.  If a selection is made by sex, only the data for the selected sex is shown. Each 

dot therefore reflects an arrondissement. 

The annual rate of use are rounded to the closest multiple (unit, ten, hundred, …) depending on the size 

of the maximum rate of use.  This is done in order to convert the continuous data into categorical data. 

The graph also shows the boxes with 25th, 50th and 75th percentile of the non-rounded annual rate of use 

for all patients, both women and men. The 25th percentile is the lower line, the 50th percentile is the 

middle line and the 75th percentile is the upper line of the box. 



Variations in Practice - Methodology 
 

 

21 

 
Figure 11 : Example "Dotted boxplot" graph 

16. Graph:  Percentage outpatient healthcare services 

The percentage of outpatient healthcare services i.e. the number of outpatient healthcare services 

relative to the total –outpatient and inpatient– number of healthcare services is shown in a bar chart 

(see Figure 12). In addition to a bar per location (of insured person) (arrondissement or province or 

region) a bar is shown for the Belgian population, also shown as a dotted line. 

 
Figure 12 : Example graph of the percentages of outpatient interventions by arrondissement 
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17. Chart:  Map 

On a map of Belgium (see Figure 13), with the arrondissement boundaries as narrow lines and province 

boundaries as thick lines, the arrondissements are coloured according to  the comparison with the total 

rate of use for all arrondissements. This comparison is expressed as a percentage: for -10-10 % the 

standardised rate of use of the arrondissement is equal to the total rate of use, for 10-30 % the 

standardised rate of use of the arrondissement is 20% higher than the total rate of use and for - 10-30 % 

the standardised rate of use of the arrondissement is 20% lower than the total rate of use… The 

percentages are calculated on the basis of the average standardised annual rate of use of the last three 

years and they are divided into categories of 20%. The following colours are allocated to the categories: 

Colour Category Description 

 less than -50% Rate per arrondissement is minimum 50% lower than total rate 

 between -50% and -30% Rate per arrondissement is minimum 30% and maximum 50% lower than total rate 

 between -30% and -10% Rate per arrondissement is minimum 10% and maximum 30% lower than total rate 

 between -10% and 10% Rate per arrondissement is minimum 10% lower and maximum 10% higher than total rate 

 between 10% and 30% Rate per arrondissement is minimum 10% and maximum 30% higher than total rate 

 between 30% and 50% Rate per arrondissement is minimum 30% and maximum 50% higher than total rate 

 greater than 50% Rate per arrondissement is minimum 50% higher than total rate 

 no healthcare services  Arrondissement had no healthcare services in 3 year period 

 

 

Figure 13 : Example map of Belgium illustrating the geographic variation  of the rates of intervention 
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