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ABSTRACT
Background: National hip fracture registries have 

been established in several countries and recent publica-
tions show that the care process has been audited inspec-
ting the representativeness according to quality standards. 
The aim of this study was to analyse if the Spanish National 
Hip Fracture Registry (RNFC) represents the Spanish po-
pulation aged 75 and older admitted for hip fractures, and to 
compare its results regarding the care process with the na-
tional average, according to the National Inpatient register 
(Minimum Basic Dataset, CMBD).  

Methods: The 2017-2018 National Minimum Basic 
Dataset (Conjunto Mínimo Básico de Datos, CMBD) was 
used as reference. For analysis, we included 83,110 cases 
from the CMBD and 21,130 from the RNFC. Eight common 
variables of both registries were selected for comparison.  

Results:  No significant differences were observed 
in the patient-related common variables (age, sex, type of 
fracture and fracture side), but statistically significant di-
fferences were found in the variables describing the care 
process (proportion of patients operated, deceased, surgical 
procedures and postoperative length of stay).  

Conclusions: The RNFC, designed as a convenien-
ce sample, is also representative of the population of pa-
tients aged 75 and older treated for hip fractures in Spain. 
However, there is a participation bias related to the profes-
sionals and the hospitals interested in voluntarily partici-
pating in a quality improvement program, which would 
explain the better results observed in the care process, com-
pared to the national average as collected by the CMBD. 

Key words: Hip fractures, Aging, Clinical audit, 
Mortality, Process assessment, Health care, Database, 
Medical record linkage, Quality of health care. 

ABSTRACT
 El Registro Nacional de Fracturas de Cadera 

(RNFC) y el Conjunto Mínimo Básico de Datos 
son útiles para investigar sobre fracturas de 

cadera: comparación de ambos registros.
Fundamentos: Los registros nacionales de fracturas 

de cadera se han establecido en varios países y publicacio-
nes recientes muestran que el proceso de atención ha sido 
auditado para explorar su representatividad de acuerdo a 
estándares de calidad. El objetivo de este trabajo fue anali-
zar si el Registro Nacional de Fracturas de Cadera (RNFC) 
es representativo de la población española de 75 o más años 
de edad ingresada por fractura de cadera, y comparar los re-
sultados acerca del proceso asistencial con la media nacio-
nal según el Conjunto Mínimo Básico de Datos (CMBD).  

Métodos: Se empleó el CMBD de los años 2017-2018 
como referencia. Para el análisis se incluyeron 83.110 ca-
sos del CMBD y 21.130 del RNFC. Se seleccionaron ocho 
variables comunes a ambos registros para ser comparadas.  

Resultados: No se observaron diferencias significati-
vas en las variables comunes paciente-dependientes (edad, 
sexo, tipo y lado de fractura), pero se hallaron diferencias 
significativas en las variables que describían el proceso asis-
tencial (proporción de pacientes intervenidos, fallecidos, ti-
pos de procedimiento quirúrgico y estancia postoperatoria).  

Conclusiones: El RNFC, diseñado como muestra de 
conveniencia, es también representativa de la población de 
pacientes de 75 y más años, atendida por fractura de cadera 
en España. Sin embargo, existe un sesgo de participación re-
lacionado con los profesionales y los hospitales interesados 
en participar voluntariamente en un programa voluntario de 
mejora de calidad que podría explicar los mejores resultados 
observados en el proceso asistencial, comparado con la me-
dia nacional según se recoge por el CMBD.

Palabras clave: Fracturas de cadera, Envejecimiento, 
Auditoría clínica, Mortalidad, Evaluación de procesos, 
Atención de salud, Base de datos, Registro médico coordi-
nado, Calidad asistencial. 
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INTRODUCTION

Hip fractures are one of the major health pro-
blems associated with ageing and frailty. They 
have serious repercussions regarding morbi-
dity and mortality, and a considerable number 
of patients become functionally dependent and 
institutionalised due to the fracture. Even if the 
overall trend of age-adjusted incidence of hip 
fracture is decreasing in Spain, the inciden-
ce is expected to continue to grow in the near 
future, especially among those aged 80 years 
and older(1-5). In Europe, hip fractures account 
for more years of life lost than most cancers(6). 
Furthermore, hip fractures do not only have re-
percussions on the patient, but also on family 
and caregivers(7). 

National hip fracture registries have been 
established in several countries; among the 
most relevant would be the United Kingdom’s 
National Hip Fracture Database (NHFD), the 
largest one worldwide, but also the Australian 
and New Zealand Hip Fracture Registry 
(ANZHFR), or the Swedish National Hip 
Fracture Registry (Rikshöft)(8-10). The experien-
ces of these registries have been summarised in 
recent publications that show that the care pro-
cess has been audited in the countries in which 
registries have been established, inspecting 
whether the care provided adheres or deviates 
from established quality standards, and intro-
ducing corrective measures to improve the care 
process and overall efficiency(9,11).

The Fragility Fracture Network (FFN) is an 
international organisation with the mission of 
promoting optimal multidisciplinary care of pa-
tients with fragility fractures worldwide, inclu-
ding secondary prevention; in 2013, it propo-
sed a concise minimum common dataset (the 
FFN Minimum Common Dataset-FFN-MCD) 
that would cover the key elements of case-mix, 
care process and outcomes(12). In 2018, the FFN 

launched a global call for action to improve the 
care of people with fragility fractures(13).

A large group of Spanish healthcare profes-
sionals directly involved in hip fracture patient 
care launched the Spanish National Hip Fracture 
Registry (RNFC, Spanish acronym for Registro 
Nacional de Fracturas de Cadera) in 2016, fo-
llowing the example of the FFN-MCD. The 
RNFC is a voluntary database, and not a proba-
bilistic sample, involving approximately 25% of 
total Spanish hospitals treating hip fracture pa-
tients, heterogeneously distributed throughout 
the different regions of Spain. Its main objective 
is the continuous improvement of the quality of 
care of these patients based on early detection 
of deficits, the proposal of quality indicators and 
standards, and their periodic assessment(14-16). 

Spain, as other countries, has a mandatory 
national hospital patient discharge registry, the 
Specialized Care Register - National Minimum 
Basic Dataset (RAE-CMBD, Spanish acron-
ym for Registro de Actividad de Atención 
Especializada-Conjunto Minimo Básico de 
Datos, usually identified as CMBD), which is 
collected in hospitals and curated and publis-
hed annually by the Ministry of Health and 
Consumer Affairs(17,18). 

Both registries, the RNFC (voluntary) and 
CMBD (mandatory) have different characteris-
tics and variables, although they share socio-
demographic and some clinical variables that 
allow comparison. These variables are descri-
bed in the “variables” section.

In this context, the aim of this study is to 
analyse whether the RNFC is representative of 
the entire population of patients aged 75 years 
and older admitted to Spanish hospitals for hip 
fractures, and to compare the results regarding 
the care process observed in the RNFC with the 
national averages provided by the CMBD. 
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MATERIAL AND METHODS

In order to assess the representativeness of 
the RNFC, we used the CMDB database from 
the years 2017 and 2018 as reference(18). 

Primary data sources: Table 1 describes and 
compares the different variables in both re-
gistries, CMBD and RNFC. The CMBD is 
part of the Health Information System. It is a 
mandatory and anonymized record of all dis-
charges occurring in all hospitals, both public 
and private, during one year(17,18). The registry 
is carried out retrospectively, after issuing the 
discharge medical report, with each hospital’s 
technical and administrative personnel starting 
the coding and transcription process to fill out 
the different items of the CMBD registry. Each 
new episode of discharge from hospital of the 
same patient implies a different record. 

It includes, among others variables, dates 
of admission, surgery and discharge, primary 
and secondary diagnostics, surgical procedu-
res, prefracture place of residence, cause of 
discharge and destination at discharge desti-
nation. There are two variables for admission 
date: time of initial contact and time of ad-
mission to the hospitalisation ward (in most 
cases both coincide, leading to confusion in 
the analysis of the length of stay in 2017 and 
2018). Diagnoses and procedures are coded, 
from 2016 onward, according to the Spanish 
International Classification of Disease System, 
tenth revision (ICD-10-ES)(19,20). The CMBD 
database is accessible for research purposes  
through a specific application form(21).

The RNFC is a voluntary registry that collects 
data of patients aged 75 and older admitted for 
hip fracture in participating hospitals (dates of ad-
mission, surgery  and discharge, prefracture pla-
ce of residence and mobility, cause of discharge  
and destination at discharge, among others  

variables), as well as on the care offered and 30-
day follow-up (mobility, place of residence and 
vital status). It is a prospective registry filled in 
directly using a data collection template by the 
health personnel caring for the patient during 
hospitalization, choosing the correct category 
from those available for each item. If the patient 
is re-admitted in 30 days due to a process related 
to her first admission, the information is collec-
ted in the same initial template. The admission 
date is ever the time of arrival at the hospital’s 
Emergency Department(14).  

The type of fracture is classified directly as: 
intracapsular, pertrochanteric or subtrochan-
teric. Surgical procedure is selected among 
four categories: non-operative, internal fixa-
tion, hemiarthroplasty or total hip arthroplas-
ty. There are others variables as health sta-
tus measured through the American Society 
of Anesthesiologists (ASA) Physical Status 
Classification System, walking ability and cog-
nitive function trough Pfeiffer test(14).

Variables selected for comparison: Given the 
RNFC’s peculiarities, we selected from the 
CMBD database the records of patients aged 75 
and older that had as main diagnosis: Femoral 
head  and neck fractures (code S72.0***) per-
trochanteric fractures (S72.1***), and subtro-
chanteric  fractures (S72.2***).

Hip fractures due to motor vehicle accidents 
were excluded, and records of patients readmit-
ted in the first 30 days (identified according to 
an anonymised code) were merged with the ini-
tial admission record, given the low likelihood 
of suffering a new hip fracture in this period. 
Records corresponding to patients transferred 
to another hospital within 48 hours to continue 
treatment were also merged, using the date of 
admission from the first hospital and of dischar-
ge from the second. The number of CMBD re-
cords fulfilling these criteria was 87,432. 
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Table 1
Characteristics of the National Minimum Basic Dataset (Conjunto Mínimo Básico de Datos, 
CMBD) and the Spanish National Hip Fracture Registry (Registro Nacional de Fracturas  

de Cadera, RNFC). Similarities and differences (Years 2017 and 2018).

Variables CMBD RNFC

CONTEXT AND 
OBJECTIVE

The Registry of Specialized Health Care 
Activity, based on the Minimum Basic Dataset 
(Registro de Actividad Atención Sanitaria 
Especializada, basado en el Conjunto 
Mínimo Básico de Datos, RAE-CMBD), is 
part of the Health Information System of the 
National Health System. It is a mandatory 
record of all discharges occurring in all 
Spanish hospitals, both public and private. 
Its purpose is to guarantee the availability of 
information regarding specialized health care 
activity (information on the process during 
hospitalisation)(15,16).

Voluntary registry promoted by professionals 
directly involved in the care of patients with 
hip fracture with the format of an audit and the 
objective of improving quality of care. 29% 
of Spanish hospitals participate, distributed 
heterogeneously by the different Autonomous 
Communities. The RNFC is a non-probabilistic 
convenience sample that collects data of patients 
aged 75 and older admitted for hip fracture in 
participating hospitals, as well as on the care 
offered and 30-day follow-up (mobility, place of 
residence and vital status)(12).

COMPLETION

The registry is carried out retrospectively, 
after issuing the discharge medical report, with 
each hospital’s technical and administrative 
personnel starting the coding and transcription 
process to fill out the different items of the 
CMBD registry. Each new episode of discharge 
from hospital of the same patient implies a 
different record.

It is a prospective registry filled in directly 
using a data collection template by the 
health personnel caring for the patient during 
hospitalization, choosing the correct category 
from those available for each item. If the patient 
is re-admitted in 30 days due to a process 
related to her first admission, the information is 
collected in the same initial template.

DATE/TIME  
OF INITIATION  
OF A RECORD  

There are two time variables: Date and time  
of initial contact and date and time of 
admission to the hospitalisation ward  
(in most cases both coincide, leading to 
confusion in the analysis of the length of stay).

Date and time of arrival at the hospital’s 
Emergency Department (moment from which 
the length of stay is calculated). 

COMPARABILITY  
OF VARIABLES.  
Differences in the 

definition and coding  
of both registries. 

1) Common variables: Age, sex, fracture side, non-operative management, post-operative length  
of stay and in-hospital mortality. 
2) Variables coded differently that can easily be recoded or harmonized into one of the two 
classifications used:
     a) Fracture type. In RNFC: intracapsular, pertrochanteric, subtrochanteric. In CMBD: head  

and neck, pertrochanteric and subtrochanteric).
     b) Development of pressure ulcers: In RNFC: dichotomous variable (Yes / No) that appears  

in the RNFC data collection sheet. In CMBD it can be found among sthe econdary diagnoses.
     c) Surgical procedure. In CMBD: ICD-10 classification. In RNFC, four categories:  

non-operative, internal fixation, hemiarthroplasty or total hip arthroplasty.
3) Variables that require the date of admission to be constructed, which is different in both records.
    a) Total hospital stay.
    b) Pre-surgical stay (surgical delay).
4) Similar variables in both registries with information of interest that would require a more 
complex harmonization process due to different definitions, measurement scales or data collection 
methods, which would need new intermediate variables for comparison that can condition the 
assessment and interpretation of results when trying to compare them:
     a) Severity / Severity. In the CMBD: Severity Index: 4 categories for each GDR. In RNFC,  

ASA (American Society of Anaesthesiologists.) categories.
     b) Dementia / Cognitive impairment: In the CMBD it can be found among the secondary 

diagnoses related to Dementia or Cognitive Impairment, in the RNFC: Pfeiffer’s test at 
admission of the patients.

     c) Prefracture place of residence and Destination at discharge: In the RNFC there is the category 
“Nursing care”. In the CMBD this category and other hospital options (i.e. medium- / long-term 
hospitalisation and socio-sanitary care) are not contemplated and are difficult to homogenize 
between both registries.

     d) Re-admission after 30 days. In the CMBD it is a new record and sometimes in a different 
hospital, which needs to be rebuilt from the anonymised patient code. In the RNFC it is 
explicitly included in the dataset as follow-up of the initial hospitalisation. 
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For this comparative study, we chose all re-
cords of patients discharged during the same 
time period (2017 and 2018) included in the 
RNFC (21,686 cases). 

 – Cases excluded due to low quality of collec-
ted data:For this analysis, we excluded the re-
cords of the CMBD and/or RNFC in which age 
and/or sex were not registered, those with the 
fracture type classified as “other” or “no data”, 
those with incongruous data regarding surgery 
and procedure performed (yes/no), and the re-
cords with a surgical date before the date of ini-
tial contact. These amounted to 4.5% of initial 
records (5% of CMBD and 2.6% of RNFC), so 
104,240 cases were finally included (83,110 
from the CMBD and 21,130 from the RNFC). 

 – Variables: The variables included in this stu-
dy can be summarised in two groups:  

i) Variables common to and equal in both 
registries. These are defined and collected 
the same in both registries. They are three 
patient-related variables (age, sex and frac-
ture side), and three process-related varia-
bles (whether the patient underwent surgery 
or not, post-surgical length of stay and if the 
patient died during hospitalization). 

ii) Variables coded slightly different that 
can easily be recoded into one of the two 
classifications used: 

a) Hip fracture type: The RNFC clas-
sification was used. “Femoral head 
and neck fractures” in CMBD (code 
S72.0***) were considered intracapsu-
lar fractures. Because basicervical frac-
tures were included as pertrochantheric 
fractures in RNFC classification (fo-
llowing the FFN-MCD recommenda-
tions(12)) but in  CMBD were included 
within “head and neck fracture” (code 

S72.04**) category,  we transfer the ba-
sicervical fractures to pertochanteric ca-
tegory in CMBD to allow the compari-
son between both registries. 

b) Surgical procedure: the ICD-10 clas-
sification groups from the CMBD were 
recoded into the four categories collec-
ted by the RNFC (non-operative, inter-
nal fixation, hemiarthroplasty or total 
arthroplasty). 

The rest of similar but not identical variables 
in both registries due to different definitions, 
measurement scales or data collection methods, 
were not used.  

Statistical analysis: We merged the two regis-
ters in the same database, considering RNFC 
one independent sample. In order to evaluate 
the representativeness and the process results, 
we compared the frequencies of categorical va-
riables (Chi-squared test and estimation of the 
95% confidence intervals [95% CI] for each 
category), and the mean and their standard de-
viation for age (Student’s t test) and median an 
interquartilic range for post-surgical length of 
stay (Mann-Whitney test). 

Ethical considerations: The Spanish National 
Hip Fracture Registry project was approved 
by the Ethical Review Board of the Hospital 
Universitario La Paz, Madrid (IdiPAZ pro-
ject, number 2,574) and was ratified by the 
review boards of all participating hospitals. 
Participation was authorised by the patient or 
next of kin by means of informed consent befo-
re the data collection. 

RESULTS

The RNFC collected 25.4% of the CMBD 
records of patients aged 75 and above treated 
for hip fractures in Spanish hospitals during 
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Table 2
Distribution by age groups and sex of the cases provided by each of the hip fracture  
registries, percentage values (95% CI) of total records, for the years 2017 and 2018. 

Variables
CMBD(a) (% [IC95%]) RNFC(b) (% [IC95%])

Total Male Female Total Male Female

Number of cases 83,110 20,689 62,421 21,130 5,140 15,990

Percentage, 
 by gender 100 24.9 

(24.6-25.2)
75.1 

(74.8-75.4) 100 24.3 
(23.7-24.9)

75.7 
(75.1-76.3)

Age 
(years)

75-84 35.4
(35.2-35.8)

9.5
(9.3-9.7)

26.0
(25.7-26.3)

35.0
(34.9-36.1)

9.2
(8.8-9.6)

25.8
(25.2-26.4)

85-94 56.2
(55.9-56.5)

13.7
(13.5-13.9)

42.5
(42.2-42.8)

57.0
(56.4-77.7)

13.4
(12.9-13.9)

43.6
(42.9-44.3)

≥95 8.4
(8.2-8.6)

1.8
(1.7-1.9)

6.6
(6.4-6.8)

8.0
(7.6-8.4)

1.7
(1.5-1.9)

6.3
(5.9-6.5)

(a) CMBD: Minimum Common Basic Dataset. Hip Fracture patients from Spanish National Inpatient 
Register; (b) RNFC: Spanish National Hip Fracture Registry.

Table 3
Distribution of categorical variables in each of the hip fracture registers,  

as a percentage of the total records for the years 2017 and 2018.   

Variables
CMBD(a) (n=83,110) RNFC(b) (n=21,130)

p
n % n %

Sex Female 83,110 75.1 21,130 75.7 0.088

Fracture side
Right

68,986
50.1

21,019
49.4

0.083
Left 49.9 50.6

Percentage 
of operated 

patients
Non-operative (%) 83,110 8.4 21,016 4.2 <0.001

In-hospital 
mortality Deceased (%) 81,974 5.9 21,088 4.5 <0.001

Fracture type
Intracapsular(c)

83,110
41.9

21,130
40.1

<0.001Pertrochanteric 50.4 52.2
Subtrochanteric 7.7 7.7

Surgical 
procedure

Internal fixation 
76,131

62.4
20,239

62.8
<0.001Hemiarthroplasty 27.9 34.5

Total hip arthroplasty 9.7 2.6

(a) CMBD: Minimum Common Basic Dataset. Hip Fracture patients from Spanish National Inpatient 
Register; (b) RNFC: Spanish National Hip Fracture Registry; (c) Intracapsular fractures in CMBD include 
all “Neck and head femoral fractures” (code CIE10-ES: S72.0***) but basicervicales fractures (code: 
S72.04**) were included in Pertrochateric fractures category like in RNFC classification (2416 records, 
6,9% of code S72.0***).
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Table 4
Distribution of continuous variables for each of the hip fracture registries.  

Data represents total records for 2017 and 2018.   

Variables
CMBD(a) (n=83,110) RNFC(b) (n=21,130)

p
N Mean (SD)(c) Median (IQR)(d) N Mean (SD)(c) Median (IQR)(d)

Age 83,110 86.6 (5.7) 86.7 
(82.6-90.6) 21,130 86.7 (5.6) 87.0 (83-91) 0.295

Post-operative 
length  

of stay (d)(*)
76,281 - 6.1 

(4.1-8.3) 20,213 - 6.2 
(4.2-9.1) <0.001

(a) CMBD: Minimum Common Basic Dataset. Hip Fracture patients from Spanish Inpatient Registry;  
(b) RNFC: Spanish National Hip Fracture Registry; (c) SD: Standard deviation; (d) (IQR): Interquartile 
range; (*): Data does not follow a normal distribution.

2017 and 2018 (21,130/83,110), and it included 
29.1% of hospitals treating patients with hip 
fractures (80 of 275). 

No significant differences were found regar-
ding the age and sex distributions of the pa-
tients included in both registries (86.64 ± 5.67 
years in the CMBD versus 86.69 ± 5.59 years 
in the RNFC; p=0.295). Table 2 summarises the 
distribution in both registries by age group and 
sex, with 95% confidence intervals. Only the 
group of females aged 85-94 years old reached 
statistical significance (42.5% in the CMBD vs. 
43.6% in the RNFC). 

Table 3 shows the distribution of the diffe-
rent categorical variables used to compare both 
registries. Table 4 shows the dispersion statis-
tics of continuous variables.

Three common patient-related variables (age, 
sex and fracture side) showed no significant di-
fferences but hip fracture type shows statistically 
significant difference (p<0.001). Variables rela-
ted with the care process (proportion of patients 
treated surgically, died in-hospital, surgical  

procedures and post-operative length of stay) 
were significantly different (p<0.001). 

DISCUSSION

Comparison between different records requi-
res common variables, defined and measured in 
the same way. In this study, we used six com-
mon variables and two slightly different varia-
bles, that required a recoding process into one 
of the two classifications used. Regarding the 
variables common to the CMBD and RNFC, 
four are patient-related (age, sex, type of frac-
ture and fracture side), and four process-rela-
ted (proportion of patients treated surgically, 
deceased in-hospital, surgical procedures and 
post-operative length of stay), allowing to ad-
dress the aim of this study. 

In 2017 and 2018, the RNFC included 25% 
of all patients aged 75 and older treated for hip 
fractures in Spain, and the age and sex distribu-
tion showed no significant differences compa-
red to the overall population of patients treated 
in all of Spain and registered in the CMBD, as 
occurred also with the fracture side. 
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In spite the RNFC being designed origina-
lly in a similar fashion to that proposed by the 
Fragility Fracture Network (FFN)(12), as a non-
probabilistic convenience sample in which 
80 hospitals(22) distributed heterogeneously 
throughout Spain participated voluntarily, our 
data show it is a representative sample of the 
Spanish population in spite of the registry’s 
low coverage rate. For comparison, seve-
ral other registries such as the Swedish regis-
try Rikshöft, the United Kingdom’s NHFD or 
Ireland’s IHFD  included well over 90% of pa-
tients suffering a hip fracture in their respective 
countries(10,23,24).

However, the common process-related varia-
bles associated with the care provided show sig-
nificant differences between both registries. The 
percentage of patients managed non-operatively 
nationally as recorded by the CMBD was 86% 
higher than that found in the RNFC (8.2% ver-
sus 4.4%, respectively), and in-hospital morta-
lity was also 31% higher in the CMBD group 
(5.9% versus 4.5%). Both variables are conside-
red quality indicators of process of hip fracture 
care(9,16,25), and their results support the existen-
ce of a selection bias in the RNFC sample that 
applies to the hospitals and the departments that 
treat the patients, rather than the patients them-
selves. In our opinion, this bias is attributable to 
the design and purpose of the RNFC itself, and 
the motivation and commitment demanded from 
the professionals for voluntarily participating in 
a program that improves the quality of care offe-
red to hip fracture patients, involving data co-
llection, periodic dissemination of the results 
obtained, the proposal of explicit quality crite-
ria and standards, and the periodic evaluation of 
their application(14-16,22). 

Post-operative length of stay, the only varia-
ble related with hospitalisation lengths recor-
ded the same in both registries, showed a diffe-
rence (corresponding to 1% of the global time 
of stay or 2.4 hours of real time) that we do not 

consider relevant at clinical level because  it not 
means enough period of time for clinical evo-
lution of the patients to be modified. Regarding 
management issues, that minimal difference 
neither seems to suggest disparity for the effi-
ciency in the management of the cases.

The two other recoded variables, fractu-
re type and surgical procedure, showed signi-
ficant differences that we initially did not ex-
pect, which could be due to classification and/
or coding biases. To facilitate the comparison 
among both registries we used de RNFC clas-
sification for these variables. “Femoral head 
and neck fractures” in CMBD were considered 
intracapsular fractures, but basicervical fractu-
res were included as pertrochantheric fractures 
like in RNFC classification. After this adaptati-
ve process of recodification into one of the two 
classifications used we were continuing obser-
ving that pertrochanteric fractures were 3.57% 
more common in the RNFC than in the CMBD 
(52.2% vs 50.4%) and the opposite was obser-
ved for intracapsular fractures. This difference 
reach statistically difference but it seems not 
to be relevant from clinical point of view. The 
proportion of subtrochanteric fractures was si-
milar, supporting the hypothesis of a classifica-
tion bias, and that some of the fractures classi-
fied as pertrochanteric in the RNFC were coded 
as “head and neck fractures” in the CMBD in 
spite of the correction made with basicervical 
fractures. 

The percentage of patients treated with an 
arthroplasty or internal fixation was similar in 
both registries, but the percentage of patients 
receiving total hip replacements versus hemiar-
throplasties was 3.7 times higher in the CMBD 
than in the RNFC (9.7% and 2.6%, respec-
tively), which is hard to justify. This variable 
was also recoded grouping the ICD-10 proce-
dure categories into the three categories used 
in the RNFC. A possible explanation of these 
differences could be attributed to difficulties  
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adapting to the ICD-10 incorporated in 2016 
after several decades ICD-9(26). Another possi-
bility is a selection bias in the RNFC, already 
mentioned, in line with variability in the ma-
nagement of fractures among different de-
partments and hospitals. 

The CMBD, as part of the Health Information 
System of National Health System, is an essen-
tial registry which reach the aim of giving re-
sults for the management of hip fracture during 
hospitalization and it is a model to evaluate the 
representativeness of other registries at natio-
nal level, as it is the RNFC case. However, the 
RNFC, being a prospective and exclusive tool 
of this process, gives more detailed and accu-
rate information, specially related to the evo-
lution of these patients one month after the 
fracture (mobility, place of residence, readmis-
sion, new surgical intervention and survival). 
Besides, the RNFC allows to identify and pro-
pose criteria and quality standards to offer to 
the participant hospitals a quality monitoring in 
a continuous way. 
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Annex I
RNFC working group.

– National Coordinator: Pilar Sáez López.
–    Director Group 27 IdiPAZ “Aging and Frailty in the Elderly”: Juan Ignacio González Montalvo.
– Deputy Director IdiPAZ: Paloma Gómez Campelo.
– International Relations: Cristina Ojeda Thies.
–  Methodology and Epidemiology: Ángel Otero Puime, Charo López Giménez, Daniel Toledo Bartolomé, 

Alicia Gutiérrez Misis.
– RNFC documentation: Angélica Muñoz Pascual, Jesús Mora Fernández, Raquel Vállez.
–  Related bibliographic documentation: Cristina González Villaumbrosia, Noelia Alonso García  

y Cristina Ojeda Thies.
–  Coordination of Research Projects: Francisco José Tarazona Santabalbina, Iñigo Etxebarría Foronda, 

Enric Duaso Magaña, José Manuel Cancio Trujillo, Concepción Cassinello Ogea, Cristina Ojeda 
Thies, Pilar Sáez López, Juan Ignacio González Montalvo.

–  Principal investigator of subprojects and/or scientific articles: Paloma Gómez Campelo (IP: Mutua 
Madrileña), Pilar Sáez López (IP: MAPFRE), Cristina Ojeda Thies, Teresa Alarcón Alarcón, Patricia 
Condorhuaman Alvarado, Peggy Ríos Germán, Pablo Castillón Bernal, Teresa Pareja Sierra, Jesús 
Mora Fernández, Ángel Otero Puime, Concha Cassinello Ogea, Alicia Gutiérrez Misis.

–  Indicators and Standards Committee: Patricia Ysabel Condorhuamán Alvarado, Angélica Muñoz 
Pascual, Teresa Pareja Sierra, Juan I González Montalvo.

– Social media manager: Nuria Montero Fernández, Luis Tejedor López.
– Statistics: Laura Navarro Castellano, Rocio Queipo.
– Technical secretary: Jesús Martín García (BSJ-Marketing).
–  Advisory Group: Tomás López-Peña Ordóñez, Teresa Alarcón Alarcón, Pilar Mesa Lampré, Ricardo 

Larrainzar Garijo, Enrique Gil Garay, Adolfo Díez Pérez, Daniel Prieto Alhambra, Iñigo Etxebarría 
Foronda, Jose Ramón Caeiro Rey, Pedro Carpintero.

–  Coordinators of the Autonomous Communities: Anabel Llopis (Cataluña). Pilar Mesa (Aragón). Teresa 
Pareja (Castilla La Mancha). Jesús Mora Fernández (Madrid). Angélica Muñoz (Castilla y León). 
Francisco Tarazona (Comunidad Valenciana) Marta Alonso (Principado de Asturias). Raquel Ortés 
(Extremadura). Marta Pérez García (Galicia). Iñigo Etxebarria Foronda (País Vasco).

–  Representatives of National Scientific Societies: Manuel Díaz Curiel - Fundación Hispana de 
Osteoporosis y Enfermedades del Metabolismo Óseo (FHOEMO). Ricardo Larrainzar-Garijo 
- Sociedad Española de Cirugía Ortopédica y Traumatología (SECOT). Juan Ignacio González 
Montalvo - Sociedad Española de Fracturas Osteoporóticas (SEFRAOS). Alfonso González Ramírez 
- Sociedad Española de Geriatría y Gerontología (SEGG). José Ramón Caeiro - Sociedad Española 
de Investigación Ósea y del Metabolismo Mineral (SEIOMM). Alfonso González Ramírez - Sociedad 
Española de Medicina Geriátrica (SEMEG). José Luis Pérez Castrillón - Sociedad Española de 
Medicina Interna (SEMI).

–  Representatives of the Regional Scientific Societies: Noelia Alonso García - Sociedad Castellano 
Leonesa Cántabro y Riojana de Traumatología (SCLECARTO). Pilar Mesa - Sociedad Aragonesa 
de Geriatría y Gerontología (SAGGARAGON). Angélica Muñoz Pascual - Sociedad de Geriatría 
y Gerontología de Castilla y León (SGGCYL). Anabel Llopis - Sociedad Catalana de Geriatría y 
Gerontología (SCGIG). Raquel Vállez Romero - Sociedad Matritense de Cirugía Ortopédica y 
Traumatología (SOMACOT). Jesús Mora Fernández - Sociedad Madrileña de Geriatría y Gerontología 
(SMGG). Francisco Tarazona - Sociedad Valenciana de Geriatría y Gerontología (SVGG). Raquel 
Ortés Gómez - Sociedad Extremeña de Geriatría y Gerontología (SOGGEX). Teresa Pareja - Sociedad 
Castellano Manchega de Geriatría y Gerontología (SCMGG). Marta Alonso - Sociedad de Geriatría 
y Gerontología del Principado de Asturias (SGGPA). José Ramón Caeiro - Sociedad Gallega de 
Cirugía Ortopédica y Traumatología (SOGACOT). Vicente Canales - Sociedad Aragonesa de Cirugía 
Ortopédica y Traumatología (SARCOT). Manuel Mesa Ramos - Sociedad Andaluza de Traumatología 
y Ortopedia (SATO). Inés Gil Broceño - Sociedad Murciana de Geriatría y Gerontología (SMGG).
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Annex I (continuation)
RNFC working group.

– Representatives of International Scientific Societies: Collin Currie -Fragility Fracture Network (FFN).

Participants by Hospital:

Hospital Comarcal de Alto Deba. Guipúzcoa-País Vasco: Uxue Barrena, Amaia Santxez, Iñigo 
Etxebarria. Complejo Asistencial de Ávila. Castilla y León: Flavia Lorena Hünicken,  Natalia 
Sánchez Hernández. Consorci Sanitari de Terrassa, Barcelona: Leonor Cuadra Llopart, Georgina 
Cerdà Mas, Pedro Zubeldia Tomás,  Anna Soriano Villabi. Hospital de la Santa Creu i Santpau: 
Jordi Martin Marcuello, Joan Sugrañes Camprubi, Laura García-Fontes Pujol. Centre Sociosanitari 
El Carme. Badalona-Cataluña: José Manuel Cancio Trujillo, José Luis Rodríguez García. Hospital 
de Manises. Valencia: José Barreda Pucgades, Marta Ribelles Férez. Hospital Virgen del Puerto. 
Plasencia-Cáceres. Extremadura: Raquel Ortés Gómez, Estela Villalba Lancho, Guadalupe Lozano 
Pino, Jean Carlo Heredia Pons. Hospital Clínico Universitario de Santiago. Galicia: Eduardo Del Río 
Pombo, Aurora Freire Romero, María Otero Fernández, Noelia Sende Munín, Carmen Ruanova Quintas. 
Hospital d’Olot i Comarcal de la Garrotxa. Girona-Cataluña: Regina Feijoo Geriatra. Hospital 
Provincial Sagrado Corazón de Jesús. Huesca-Aragón: Isabel Peralta Gascón, Caterina Soler Frias, 
Elena Ubis Diez. Complejo Asistencial Universitario de León. Castilla y León: Sonia Jiménez 
Mola, F. Javier Idoate Gil. Hospital General Universitario Gregorio Marañón. Madrid: Virginia 
Mendoza Moreno, Nuria Montero. Hospital Universitario Fundación Jiménez Díaz. Madrid: Ana 
Isabel Hórmigo Sánchez, María Almudena Milán Vegas,  Myriam Rodríguez Couso, Marta García 
Salmones Fragoso, Virginia Ruiz Almarza, Esther Lueje Alonso, Javier Sánchez Martin, Cristina 
Trenado Salan. Hospital Clínico San Carlos. Madrid: Jesús Mora Fernández, Mijail Méndez Hinojosa, 
Diana K. Villacrés Estrada, Ana Mª Moreno Morillo, Eduardo Solís Vaqueiro. Hospital General de 
Villalba. Collado Villalba-Madrid: Verónica Martín López. Hospital Universitario Infanta Sofía. 
San Sebastián de los Reyes-Madrid: Marta Neira Álvarez, Ana Hurtado Ortega, Rubén Herreros 
Ruiz Valdepeñas, Guillermo Carretero Cristobal, Carlos Fagundez García. Hospital Universitario de 
Getafe. Madrid: María Auxiliadora Julia Illán Moyano, Alba Costa Grille. Hospital Universitario 
Severo Ochoa. Leganés-Madrid: María Jesús Molina Hernández. Hospital Universitario de 
Móstoles. Madrid: María del Pilar Rodríguez Sanjuan, Agustín Prieto Sánchez, Sonia Nieto Colino, 
Francisco Javier Cid Abasolo, Inmaculada Boyano Sánchez. Hospital Universitario de Cabueñes. 
Gijón-Asturias: María Luisa Taboada Martínez. Hospital Vital Álvarez-Buylla. Mieres-Asturias: 
Marta Alonso Álvarez, David Bonilla Díez, Abel Martínez Gago, Aroa Roces Fernández. Hospital 
Universitario Marqués de Valdecilla. Santander-Cantabria: Mª Jesús Sanz-Aranguez Ávila, Jesús 
Pérez del Molino Martín, Marta Madariaga Canoura, Zoilo Yusta Escudero. Complejo Asistencial de 
Segovia-Castilla y León: María Teresa Guerrero Díaz, Mari Cruz Macias Montero, Pilar Jesús Del Pozo 
Tarrago, Elena Ridruejo Gutiérrez de la Cámara, Angélica Muñoz Pascual, Ana Suero y Alberto María 
Núñez. Hospital Clínico Universitario de Valladolid-Castilla y León: M. Carmen Cervera Díaz. 
Virginia García Virto, Héctor J. Aguado Hernández, Ana Zabalza Peláez, Elvira Mateos Álvarez, Adela 
Pereda Manso. Hospital Nuestra Señora de Gracia. Zaragoza-Aragón: Jorge Corrales Cardenal, 
Claudia Patricia Murillo Erazo, Elisa Lasala Hernández  Nora Molina Torres, Ana Cristina Sanjoaquin 
Romero. Hospital General Obispo Polanco. Teruel-Aragón: Ángel Castro Sauras, Alejanndro Urgel 
Granados, María Pilar Muniesa Herrero, Vicente Sánchez Ramos, Miguel Ranera García, José Adolfo 
Blanco Llorca, María Teresa Espallargas Doñate, Silvida Aldabas Soriano, María Royo Agustín, Agustín 
Rillo Lázaro, Jorge García Fuentes, Alberto Planas Gil. Hospital Sociosanitario Francolí. Tarragona-
Cataluña: Eugenia Sopena Bert. Consorci Sanitari Garraf. Barcelona-Cataluña: Laura Alexandra 
Ivanov, Dealbert Andrés Alfred, Macho  Pérez Óscar, Josefa López De La Fuente. Hospital Reina Sofía. 
Tudela-Navarra: Pablo Díaz de Rada Lorente, María Rosa González Panisello, José Ramón Mora 
Martínez. Hospital Valle de los Pedroches. Pozoblanco. Córdoba-Andalucía: Manuel Mesa Ramos, 
Pilar Márquez de Torres, María del Mar Higuera Álvarez de los Corrales. Hospital El Pilar. Barcelona-
Cataluña: Silvia Comas. Hospital Universitario Cruces. Barakaldo-País Vasco: Rocio Prieto Martín, 
Borja Villarejo Fernández, Esteban Javier Aragon Achig, Nerea Hernández González, Iraia Arteagoitia 
Colino, Josu Merino Pérez (continues on page 14).   
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Annex I (continuation)
RNFC working group.

Participants by Hospital (continued from page 13):

Hospital Universitario Puerta de Hierro. Majadahonda-Madrid: Cristina Bermejo Boixareu, Jesús 
Campo Loarte,  Gema Piña Delgado,  Macarena Díaz de Bustamante De Ussía,  Armando Pardo Gómez,  
Iluminada Martín García,  Ainhoa Guijarro Valtueña, Fernando Segismundo Jañez Moral, Samuel 
González González, Juan Martínez Candial. Consorci Sanitari de Terrassa - Hospital de Terrassa. 
Barcelona-Cataluña: Laura Puertas, Pablo Castillón, Cristina Estrada, Olga Gómez, Irene Omiste, 
Laura Rey, Carlos García. Hospital Regional Universitario de Málaga. Andalucía: Verónica Pérez 
Del Río. Hospital del Henares. Coslada-Madrid: Sonia Bartolomé, Francisco Coca. HLA Clínica 
Vistahermosa. Alicante-Comunidad Valenciana: Javier Sanz Reig, Jesús Más Martínez. Complejo 
Hospitalario Universitario de Albacete. Castilla-La Mancha: Amalia Navarro Martínez, Francisco 
Medrano González, Lourdes Sáez Méndez, Virginia Parra Ramos, Crsitina Rosa Felipe, Mº Cortes Avilés 
Martínez, Sergio Losa Palacios, Joaquín Alfaro Micó, Ainara Achaerandio de Nova, Mª del Carmen 
Viejobueno Mayordomo, Leticia García Sánchez, Noelia Ramayo Díaz. Hospital La Luz - Grupo 
Quirónsalud. Madrid: Ignacio Maestre. Hospital Vega Baja Orihuela - Alicante. Comunidad 
Valenciana: José Eduardo Salinas Gilabert, Vicente Mira Viudes, Javier Rincón Recarey, Joaquín Ortuño 
Moreno, Antonio Ortín Barcelo, Miguel Ángel Palazón Banegas, Beatriz Muela Pérez, Francisco Navarro 
Gonzalvez, Silvia Correoso Castellanos, Alberto García Gálvez, Ana Corraliza Zamorano, David Coves 
Mojica, Elena Blay Domínguez, Eva María Veracruz Gálvez, María Luz Aguilar Martínez, Pilar Benito 
Muñoz, María del Carmen Rosa Delgado, María del Carmen González Jara, Jesús Jiménez Olivares, 
David Hernández Lozano. Hospital Universitario de Basurto. Vizcaya-País Vasco: Unai García De 
Cortázar Antolín, Mirentxu Arrieta Salinas, Daniel Escobar Sánchez, Estibaliz Castrillo Carrera, Josu 
Lauzirika Uranga, Mar Abeal López, Javier Hoyos Cillero, Ainara Izaguirre Zurinaga, Cesar García 
Puertas, Arkaitz Lara Quintana, Borja Cuevas Martínez, Andrea Dominguez Ibarrola, Julia Isabel Martino 
Quintela, Idoia Villamor García, Ander Moso Bilbao, Andrea Calvo Pariente, Edurne Aguinaco Ortiz De 
Villalba. Hospital Universitario Fundación Alcorcón. Madrid: Pilar Sáez López, Beatriz Perdomo 
Ramírez, Elsa Arruti Pérez, Fátima Ngole Bebea Zamorano, Miguel Ángel Marín Aguado, Álvaro López 
Hualda, María Angeles Pizarro Jaraiz, Pilar Martínez Velasco, Leandro Valdez Disla, Victoria Sebastián 
Pérez, Pablo de Guinea Luengo, Isabel González Anglada, Javier Martínez Martín. Fundación Privada 
Hospital Asil Granollers. Cataluña: María Victoria Farré Mercadé, Núria Pérez Muñoz. Hospital 
Universitario Príncipe de Asturias. Alcalá de Henares-Madrid: Natalia González García, Gregorio 
Jiménez Díaz, María Madrigal López, María Asenjo Cambra, Fiorella Milagros Quinte Yarcuri. Hospital 
Virgen de la Luz. Cuenca-Castilla-La Mancha: María Teresa Cuerda Clares, Laura Jiménez de la 
Cruz, Laura Martínez Díaz. Hospital Comarcal Monforte de Lemos. Galicia: Javier Cambón Cotelo, 
Víctor Eliseo Quevedo Vila, José López Castro, Beatriz Ares Castro-Conde. Hospital Universitario 
Dr. Peset. Valencia: Carles Martínez Pérez, Pablo Correa Bellido, José Antonio Blas Dobón. Complejo 
Hospitalario Torrecárdenas. Almería-Andalucía: Juan Manuel Fernández Domínguez, Antoine 
Nicolas Najem Rizk, Carlos Cabeza García. Hospital García Orcoyen. Navarra: Javier Martínez de 
Morentin Garraza, Amaia Arbizu Araiz, José Ramón Varela Egocheaga, Ainhoa Gordillo Santesteban, 
Oskia Pena Goñi, Leyre Muñoa Oteiza, Raquel Romero Campuzano,  Julio Duart Clemente. Hospital 
Universitario de Galdakao-Usansolo. Bizkaia-País Vasco: Isidoro Calvo Lorenzo, Kattalin Iza San 
Juan, Xabier Uriarte Larrabeiti, Iñigo Bidea Castresana, Xabier Jiménez Urrutia, Patricia Jiménez 
Tellería, Andrea Vea Val, Ane Larrazabal Maruri, Sonsoles Pastor García. Hospital Universitario Son 
Llàtzer. Palma de Mallorca-Baleares: Isabel Ruiz Hernández, Juan A. Toribio Pons, Marcos Sánchez, 
Tomás Pujol, María Muñoz Gómez, Marina Sabater Jofre,  Bartolomé Lladó Ferrer, Violeta Sánchez 
María. Hospital Nuestra Señora de Candelaria. Santa Cruz de Tenerife-Canarias: Alicia Tejera 
Concepción,  Claudia Arango Salazar, Beatriz Grandal Leiros, Adela Dávila Jerez, Teresa Mendaz 
Siluto, Caridad Martínez Torralba,  Raquel Bachiller Caño. Hospital Clínico Universitario Virgen 
de la Arrixaca. Murcia: Elena Martínez Moreno. Hospital Clínico Universitario Valencia: Amelia 
Pascual Ramírez. Hospital Son Llàtzer. Palma de Mallorca-Baleares: Isabel María Ruiz Hernández. 
Complejo Hospitalario Universitario de Cartagena. Murcia: Carmen Alcaraz-L, Inés Gil Broceño.


