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A Nursing Minimum DatasetA Nursing Minimum DatasetA Nursing Minimum Dataset A Nursing Minimum Dataset 

"A minimum set of items of information with uniform "A minimum set of items of information with uniform 
definitions and categories, concerning the specific definitions and categories, concerning the specific 
dimension of professional nursing, which meets the dimension of professional nursing, which meets the p g,p g,
essential needs of multiple data users in the health essential needs of multiple data users in the health 
care system (Werley et al., 1986)"care system (Werley et al., 1986)"

–– uniform definitions and categoriesuniform definitions and categories
–– minimalminimal
–– Multiple data users (nurses, medical doctors, administrators, Multiple data users (nurses, medical doctors, administrators, p ( , , ,p ( , , ,

policy makers, ...)policy makers, ...)
Datasets in the world: Australia, Belgium, Finland, Ireland, Datasets in the world: Australia, Belgium, Finland, Ireland, 
Portugal, Switzerland, USA ….Portugal, Switzerland, USA ….g , ,g , ,



BeBe--Nursing Minimum Data Set Nursing Minimum Data Set --I I gg
(1988(1988--2007)2007)

Compulsory from 1988Compulsory from 1988
All Belgian acute HospitalsAll Belgian acute Hospitals
Content:Content:Content:Content:
–– Patient demographicsPatient demographics
–– 23 nursing interventions23 nursing interventions

Nurse staffing data (FTE nurses / qualification level)Nurse staffing data (FTE nurses / qualification level)–– Nurse staffing data (FTE nurses / qualification level)Nurse staffing data (FTE nurses / qualification level)
Sample: 5 out of 15 days / 3 monthsSample: 5 out of 15 days / 3 months
19 million nursing records since 198819 million nursing records since 1988gg
One of the largest nursing datasets in the worldOne of the largest nursing datasets in the world
Need for revisionNeed for revision



BeBe--Nursing Minimum Data Set Nursing Minimum Data Set --II II gg
(2008 (2008 -- ))

Compulsory for all Belgian acute hospitalsCompulsory for all Belgian acute hospitals
–– BeBe--NMDSNMDS--II:II:
–– Integrated and linked with hospital discharge datasetIntegrated and linked with hospital discharge datasetg p gg p g
–– 78 nursing interventions 78 nursing interventions –– based on Nursing Intervention based on Nursing Intervention 

Classification (NIC)Classification (NIC)
–– Specific sets: medicalSpecific sets: medical--surgical, day care, paediatric, geriatric, surgical, day care, paediatric, geriatric, 

intensive care, maternity care, neonatal care, chronic careintensive care, maternity care, neonatal care, chronic care
Nurse staffing data Nurse staffing data 
–– Number / FTE nurses Number / FTE nurses //
–– Qualification levelQualification level
–– Organisation (centralised , decentralised)Organisation (centralised , decentralised)

Sample: 15 days / 3 monthsSample: 15 days / 3 monthsSample: 15 days / 3 monthsSample: 15 days / 3 months
Based on strong empirical evidence (2002Based on strong empirical evidence (2002--2006)2006)



ClinicalClinical validation of Bevalidation of Be--
NMDS IINMDS II

International Nursing International Nursing LanguageLanguage
–– BasedBased on Nursing Intervention Classification (NIC) on Nursing Intervention Classification (NIC) 
–– Expert Panels (N=89)Expert Panels (N=89)pe t a e s ( 89)pe t a e s ( 89)

SelectionsSelections van relevant interventions for van relevant interventions for BelgiumBelgium (286)(286)
SelectionsSelections of relevant classes (23)of relevant classes (23)
TranslationTranslation intointo BB--NMDSNMDS--II alpha (79 + 6 items)II alpha (79 + 6 items)Translation Translation intointo BB NMDSNMDS II alpha (79 + 6 items)II alpha (79 + 6 items)

6 Domains6 Domains 6 Domains 

23 Classes

6 Domains 

27 Classes

78 NMDS- Interventions 

Scoring options

433 Interventions

Activities

Source: Sermeus et.al., IJMI, 74, 2005, 946-951



SelectionSelection of nursing interventionsof nursing interventions

(Van de Heede et.al., International Journal of Nursing Terminologies and Classification, 20, 2009, 122-131



ExampleExample of NMDSof NMDS itemsitemsExampleExample of NMDSof NMDS--itemsitems

(Van de Heede et.al., International Journal of Nursing Terminologies and Classification, 20, 2009, 122-131



StatisticalStatistical ValidationValidationStatisticalStatistical ValidationValidation
ConstructConstruct validityvalidity::ConstructConstruct validityvalidity::
–– Validated in 66 hospitals (N=117.395)Validated in 66 hospitals (N=117.395)
–– FrequencyFrequency > 1%> 1%
–– Dimensions of nursing care:Dimensions of nursing care:gg

Nursing Nursing intensityintensity, Care / cure, Patient , Care / cure, Patient educationeducation / support, / support, ComfortComfort
managementmanagement

–– MethodsMethods: Principal components for qualitative data: Principal components for qualitative data
ContentContent validityvalidity::Content Content validityvalidity::
–– Relationship to Relationship to qualityquality of care of care –– expert panelsexpert panels
–– Content Content ValidityValidity Index (CVI) > 90%Index (CVI) > 90%

InterraterInterrater reliabilityreliability::
(( )) bb f f hf f h–– (9 cases, 66 (9 cases, 66 ratersraters): ): AboveAbove 70% for 80% of the interventions70% for 80% of the interventions

FeasibilityFeasibility::
–– NumberNumber of interventions/pat/of interventions/pat/dayday: Med=14 (1: Med=14 (1-- 43)43)
–– TimeTime--effort (N= 3504: 42effort (N= 3504: 42 hospitalshospitals 8181 wardswards): Med= 4’): Med= 4’TimeTime effort (N= 3504: 42 effort (N= 3504: 42 hospitalshospitals, 81 , 81 wardswards): Med= 4  ): Med= 4  

(IQR=3’(IQR=3’-- 7’ )7’ )



ContentContentContentContent

BelgianBelgian nursing minimum datanursing minimum data
Use of the BeUse of the Be--NMDS inNMDS in BelgianBelgianUse of the BeUse of the Be NMDS in NMDS in BelgianBelgian
hospitalhospital financingfinancing



Literature review of internationalLiterature review of international
acute hospital financing systemsacute hospital financing systems adjustingadjusting forforacute hospital financing systemsacute hospital financing systems adjustingadjusting for for 

nursing carenursing care

DRG system Mixed system No DRG

C l l ti  f t i htC l l ti  f t i ht DRG = volumeCalculation of cost weights
Nursing adjusted

Calculation of cost weights
Nursing = room & board

DRG  volume
Calculation of cost weights

Nursing adjusted

• Belgium• The Netherlands, UK, 
Italy  Portugal Between WithinItaly, Portugal

• Denmark, USA

• France, Germany
• Australia, 
New Zealand 

Calculation of 
cost weights

Nursing adjusted

Between
DRG

Within
DRG

Canada
•Switzerland

• Luxemburg

(Laport et.al., 2008)



Use of BeUse of Be NMDS INMDS IUse of BeUse of Be--NMDS INMDS I

FinancingFinancing hospitalshospitals
FixedFixed –– variablevariable
–– FixedFixed:: basedbased on minimum nurseon minimum nurse--patients ratiospatients ratios appliedapplied toto–– FixedFixed: : basedbased on minimum nurseon minimum nurse--patients ratios patients ratios appliedapplied to to 

numbernumber of of inpatientinpatient daysdays (DRG(DRG--adjustedadjusted))
–– Variable: Variable: partlypartly basedbased on Beon Be--NMDS (80%)NMDS (80%)

Li it d i tLi it d i t 6 5% f b d t6 5% f b d tLimited impact Limited impact –– averageaverage 6,5% of budget6,5% of budget
For For threethree types of nursing types of nursing wardswards
–– MedicalMedical--surgicalsurgical wardwardssMedicalMedical surgicalsurgical wardwardss
–– PaediatricsPaediatrics wardswards
–– ICU ICU wardswards



FixedFixed and variable nurse and variable nurse staffingstaffinggg
((med.surgmed.surg. . UnitsUnits))

V i bl

Fi d

Variable

Fixed



ShareShare of variable nurse of variable nurse financingfinancinggg
per per hospitalhospital



EffectEffectEffectEffect

LittleLittle variabilityvariability on on 
nurse nurse staffingstaffing
((adjustedadjusted for nursingfor nursing((adjustedadjusted for nursing for nursing 
intensityintensity) ) amongamong
hospitalshospitals (4%)(4%)
Hi hHi h i biliti bilit ithiithiHigh High variabilityvariability withinwithin
hospitalshospitals (96%)(96%)
NoNo differencedifference ininNo No differencedifference in in 
qualityquality of care of care 
(sensitive to nurse (sensitive to nurse 
staffingstaffing)) betweenbetweenstaffingstaffing) ) betweenbetween
hospitalshospitals



Use of BeUse of Be NMDS IINMDS IIUse of BeUse of Be--NMDS IINMDS II

Under Under developmentdevelopment
DevelopmentDevelopment of nursing of nursing costcost--weightsweights for NMDSfor NMDS
DevelopmentDevelopment of Nursing of Nursing RelatedRelated Groups (NRG) out Groups (NRG) out 
of Beof Be--NMDS (2010NMDS (2010--2011)2011)
LinkingLinking withwith DRGsDRGsLinkingLinking withwith DRGsDRGs
–– ComplementaryComplementary
–– Evidence Evidence thatthat nursing care / nursing nursing care / nursing costscosts cannotcannot bebe

di t ddi t d ff DRGDRG (b t(b t d ld l l il i 2020 25% f25% fpredictedpredicted fromfrom DRGsDRGs (best (best modelsmodels explainexplain 2020--25% of 25% of 
variabilityvariability))

–– It It isis the the combinationcombination of of DRGsDRGs + + NRGsNRGs thatthat explainexplain costscosts
( j( j ii ii l tl t W ltW lt && H llH ll(major (major increaseincrease in in explanatoryexplanatory power power –– WeltonWelton & & HalloranHalloran, , 
JONA, 2005)JONA, 2005)



ExamplesExamples of nursing of nursing costcost--pp gg
weightsweights



LinkingLinking DRGDRG NRGNRGLinkingLinking DRG DRG -- NRGNRG
ICD-9-CM

MDC

M di l S i lMedical Surgical

DRG DRG DRG DRG DRG

SOI ROM NRG

NRG 1NRG-1

NRG-2

NRG-3

NRG-4

NRG-…



Predicted Response Category
apr_d

rg
P/
M LABEL 1 2 3 4 5 6 Total

001 P LIVER TRANSPLANT                                                   100,0 14

002 P HEART &/OR LUNG TRANSPLANT 33 3 33 3 33 3 3002 P HEART &/OR LUNG TRANSPLANT 33,3 33,3 33,3 3

003 P BONE MARROW TRANSPLANT 44,8 51,7 3,4 29

004 P
TRACHEOSTOMY EXCEPT FOR FACE,MOUTH & NECK 
DIAGNOSES 6,3 5,4 88,3 111

005 P
TRACHEOSTOMY FOR FACE,MOUTH & NECK 
DIAGNOSES 16,7 33,3 50,0 18005 P DIAGNOSES 6, 33,3 50,0 8

020 P CRANIOTOMY FOR TRAUMA 5,9 11,8 5,9 76,5 17

021 P CRANIOTOMY EXCEPT FOR TRAUMA 2,0 20,4 8,2 69,4 49

022 P VENTRICULAR SHUNT PROCEDURES 45,5 54,5 11

023 P SPINAL PROCEDURES 33,3 66,7 60 3 S OC U S , ,

024 P EXTRACRANIAL VASCULAR PROCEDURES 65,1 2,3 4,7 27,9 43

025 P
NERVOUS SYSTEM PROC FOR PERIPHERAL NERVE 
DISORDERS 50,0 50,0 4

026 P
NERVOUS SYST PROC FOR CRANIAL NERV & OTH NERV 
SYS DISORD 45,5 36,4 18,2 11

040 M SPINAL DISORDERS & INJURIES 50,0 50,0 2

041 M NERVOUS SYSTEM NEOPLASMS 1,8 27,3 58,2 7,3 5,5 55

042 M DEGENERATIVE NERVOUS SYSTEM DISORDERS 15,3 70,4 14,3 98

043 M MULTIPLE SCLEROSIS & CEREBELLAR ATAXIA 37,5 37,5 25,0 8

044 M INTRACRANIAL HEMORRHAGE 7,4 48,1 14,8 29,6 27

045 M CVA W INFARCT 1,2 12,8 51,2 26,7 8,1 86

046 M
NONSPECIFIC CVA & PRECEREBRAL OCCLUSION W/O 
INFARCT 35,4 47,9 10,4 6,3 48

047 M TRANSIENT ISCHEMIA 2 4 26 2 61 9 7 1 2 4 42

1919

047 M TRANSIENT ISCHEMIA 2,4 26,2 61,9 7,1 2,4 42

048 M CRANIAL & PERIPHERAL NERVE DISORDERS 8,7 26,1 47,8 8,7 8,7 23

049 M
BACTERIAL & TUBERCULOUS INFECTIONS OF NERVOUS 
SYSTEM 36,4 63,6 11

050 M
NON-BACTERIAL INFECTIONS OF NERVOUS SYSTEM 
EXC VIRAL MENINGITIS 25,0 25,0 50,0 4
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