N

europass
Europass
Curriculum Vitae

Personal information

Surname(s) / First name(s)
Address(es)

Telephone(s)
Email(s)

Nationality(-ies)
Date of birth
Gender

Academic and Research

Dates
Title of qualification awarded

Principal subjects/Occupational
skills covered

Name and type of organization
providing education and training
Level in national or international

classificatior{T]

Luque Fernandez, Miguel Angel

7A, Highworth Rd.
8005 Sea Point, Cape Town
South Africa

[+27 825 980 500]

watzilei@hotmail.com
miguel.luquefernandez@uct.ac.za

Spanish
05-04-1972
Male

In the last five years, | have contributed to the perinatal epidemiology, in particular
to study the impact of changes in reproductive patterns in terms of maternal and
foetal-neonatal morbi-mortality in Spain during the period of 1996-2006. This re-
search was part of my European Ph.D dissertation that has obtained the Summa
Cum Laude. This dissertation has produced 6 international papers which have had
an important impact with the publication of several press releases in different inter-
national Medias. Furthermore, | have worked in two important projects in the area
of international health changing the operational activities in the field related to the
malnutrition and Cholera outbreak activities of the Non Governmental Organization
(NGO) Médecins Sans Frontiéres. Also, this research has produced an oral commu-
nication in the congress of the International Association of Epidemiologists of 2009 in
Brazil. | have also collaborated as reviewer of the following journals: PAHO journal
(World Health Organization -WHO-: Pan-American Journal of Public Health), Gaceta
Sanitaria (The most important journal of Public Health in Spain) and WHO Bulletin.
Recently with Plos One and the European Journal of Obstetrics Gynecology and Re-
productive Biology. My research has been conducted in the populations of Spain,
Europe, and Sub-Saharan Africa.

2006-2010
European PhD in Public Health and Epidemiology.

PhD: Maternal Mortality and Perinatal Outcomes in Spain 1996-2006: A change in
the reproductive pattern. Qualified as Suma Cum Laude. Published by the university
press and Available at:

http://hera.ugr.es/tesisugr/18930621.pdf

Faculty of Medicine. University of Granada; Av. de Madrid, 18012 Granada, Spain.

European PhD, Summa cum laude qualification |[PhD certificate

' An European PhD has to be written in two different European languages: English and Spanish
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2007-2009
FETP(Msc) Field Epidemiology Training Program.

Master in field epidemiology applied to public health surveillance in the National Cen-
ter of Epidemiology in Spain.

National Centre of Epidemiology and National School of Health. Institute Carlos lI
(Medical Research), Madrid, Spain. Avd Sinesio Delgado sn. 28001 Madrid.

Master Carficat

2006-2007

Msc in Epidemiology and Biostatistics.

Advanced epidemiology and biostatistics, demography, survey methods, sampling
methods, quantitative assessment in Public health: multivariate linear models, cat-
egorical data analysis, logistic regression, survival analysis, experimentation.
University Libre Brussels/School of Public Health (ULB/ESP), Route de Lennik 808,
Brussels, Belgium.

Master in Science |Academic records|

2005-2006
Master in Public Health and Health Management.

Principles of Public Health, Research methods, health policies and management,
health promotion (1300 hours).

Andalusia School of Public Health (EASP); Cuesta del observatorio 4, 18080
Granada, Spain.

MPH and Health Management|MPH certificate

2004-2005
Diploma in Medical Statistics.

Biostatistics: Probability Distribution Theory, Statistical Inference, multivariate linear
and categorical regressions model, cluster analysis, and studies desing.

University UNED, Spain.

University Diploma|Dipl certificate

2000-2004
Master in Anthropology.

Studies of social networks, diffusion, social behavior, kinship patterns, law, politics,
ideology, religion, beliefs, patterns of products consumption, exchange, socialization,
gender, and other expressions of culture, with strong emphasis on the importance of
field work and participant observation.

University of Granada; Campus Universitario de Cartuja, 18080 Granada, Spain.

MA|MA certificate

2003
Diploma in Tropical Medicine and International Health.

Introduction in Public Health applied to the tropical medicine, quantitative and quali-
tative methods, project planning in international cooperation, prevention and control
of STI and TB, reproductive health, tropical diseases and non-infectious diseases in
developing countries.

National Health Institute, Carlos IIl); C/ Sinesio Delgado 6, 28029 Madrid, Spain.
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University Diploma|Dipl certificate

1997-1999
Master in perinatal health, obstetrics and gynecology, Midwife.
Women Health, Perinatal and Neonatal health, Obstetrics and Gynecology.

University of Granada; Campus Universitario de Cartuja, 18080 Granada, Spain.

National Health Specialization: Master Degree |Certificate

1990-1993
Bachelor in Health Sciences: Public Health.

Population Health, Demography, health promotion, determinants of health, public
health, statistics, infectious diseases, chronic diseases, behavior sciences, etc.

University of Granada; Campus Universitario de Cartuja, 18080 Granada, Spain.

Bachelor, Bsc.

More than 12 years of work experience in Health related activities such as Midwife,
Anthropologist, Relief humanitarian worker, Public Health Researcher and Epidemi-
ologist. During the last five years | have done an important number of consultancies
as Epidemiologist in Africa (CRA, DRC, Chad, Zimbabwe), Europe and most recently
with WHO in Haiti.

2011-2012
Post-doctoral researcher.
Research: Impact Evaluation.

University of Cape Town, Center of Infectious Disease Epidemiology and Research
(CIDER), Cape Town, South Africa.
htt://www.cider.uct.ac.za/staff/staff_fernandez.php

University.

12/2010-01/2011
Field Epidemiologist GOARN (WHO/PAHO): Cholera Epidemic in Haiti.

Surveillance, monitoring and epidemiological analysis of the Cholera epidemic in
Jérémie. Support in the GIS analysis and outbreak dynamic mapping representa-
tion to the Ministry of Health.

Global Outbreak Alert and Response Network (GOARN-WHO).
International organization (UN) World Health Organization.

09/2009-12/2010

Epidemiologist: Observatory of Health and Social inequalities of Brussels.
Responsible of analysis and management of the Hospitals morbi-mortality database
of Brussels (Hospital discharges data base).

Observatoire de la Santé et du Social. Service du Services du College réuni de
la Commission Communautaire Commune de Bruxelles-Capitale, Observatoire de la
Santé et du Social, 183 avenue Louise, 1050 Brussels.
http://www.observatbru.be/documents/orphan-pages/contact.xml?lang=fr

Governmental: Brussels government.
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09/2007-09/2009

Epidemiologist at the National Center of Epidemiology in Spain: Public Health Surveil-
lance and Outbreaks alert department.

Outbreaks research and national health risk assessment. Morbi-mortality surveillance
activities in maternal and perinatal epidemiology.

Due to a detachment of my position to the Medical Operations Department of EPI-
CENTRE (MSF research international unit) | have had the opportunity to organize,
develop and implement in the field two surveys in Africa: Vaccination coverage sur-
vey (all antigens) in Lubutu DRC and a Retrospective Mortality Survey in Chad. In
2009 | have had the opportunity to evaluate the intervention of the Cholera Epidemic
in Harare Zimbabwe; as a result an article was published showing the effect of the
historical social inequalities of the development of the city of Harare and the pattern
of Cholera spread in a urban context in a developing country.

National Center of Epidemiology, Madrid, Spain

Governmental

09/2004-07/2006

Public Health Research Fellow: Midwife and Anthropologist

Midwife and Anthropologist:

Development of an online tutorial in Research Methods applied to Epidemiology and
Public Health addressed to Health workers in Andalusia, Spain.

Qualitative approach to understand cultural differences of immigrant pregnant women
in Spain. This project was termed: Understanding health seeking behavior and cul-
tural differences at delivery of immigrants’ women in Andalusian, Spain. The principal
activities during my participation as researcher were related with the direct support to
women at delivery such as Midwife documenting though participant observation cul-
tural differences associated with their ethnic origin. The project took place in different
Hospitals with the highest rate of immigrant women at delivery in the South of Spain
and the North of Africa -Ceuta-. This project was documented with one publication.
Andalusian School of Public Health and Andalusian Health System.

Governmental.

01/2003-09/2004

International Relief worker: Medical Anthropologist, Public Health and Obstetrics
(Midwife)

East DRC project (Pweto) from 06-2003 to 09-2004: Exploring women'’s health seek-
ing behavior, setting up reproductive health program, direct provision of emergency
obstetric care and field research. The principal aim of this project was to improve
maternal and neonatal care in a rural and isolate setting in east DRC (Pweto). The
activities of this project were document with two publications.

CRA project (Bangui) from 01-2003-05-2003 : Emergency projet setting up field hos-
pital during coupe détat 2003 in Bangui. Mobile clinics implementation focussing in
women health in the villages neighboring the line of conflict. Measles outbreak inves-
tigation and response: vaccination campaign.

Médecins Sans Frontiéres Barecelona.

NGO.

06/1997-12/2002

Midwife

Monitoring the physical, psychological, and social well-being of the mother throughout
the childbearing cycle, providing the mother with individualized education, counseling,
and prenatal care, continuous hands-on assistance during labor and delivery, and
postpartum clinical support.

Different Hospitals in Andalusian, Spain.

Governmental

06/1993-10/1995
Lieutenant in the Army
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Supervisor of the sanitarian workers in a Army Hospital in Madrid. Responsible of the
salubrity, public health issues and health of the crew in a coastguard in the Canaries
Islands during six months.

The Army of Spain.
Governmental

Summer 2006
EPISTAT: Multivariate Epidemiological Modeling.

Less squares estimation, ANOVA and linear models, Maximum Likelihood Estimation
and Logistic Regression Models, Modeling Rates, Survival analysis and Cox Regres-
sion Models, Poisson Regression and Repeated Measures Modeling.

University Libre Brussels/School of Public Health (ULB/ESP), Route de Lennik 808,
Brussels, Belgium.

2007
SAS Programming I, SAS Statistics | and Il

Reading raw data files and SAS data sets and writing the results to SAS data sets;
subsetting data; combining multiple SAS files; creating SAS variables and recoding
data values; creating listing and summary reports. Intermediate and advanced Statis-
tics with SAS focussing on linear and generalized linear models (experimentation).

SAS Institute, Training Department; Av. des Minimes 8, 94300 Vincennes (Paris),
France.

2007
Survey and Complex Sampling.
Survey design and complex sampling strategies with SAS.

National Center of Statistics and economic research (INSEE. Paris, France).
2007

Experimental designs and generalized linear models.
Experimental designs and generalized linear models (GLM)

National Center of Research and Innovation, Madrid, Spain.
2007

Time Series analysis
Time series with SPSS v.17.

SPSS-Iberica. Madrid, Spain.
2010

Multilevel Modeling.
Hierarchical and Mixed linear and non-liner models with STATA.

Department of Statistics, Lancaster University (UK)

2010
Advanced Epidemiological and Statistical Methods

Actualized January 2012.



Principal subjects/Occupational
skills covered

Name and type of organization
providing education and training

Dates
Title of qualification awarded

Principal subjects/Occupational
skills covered

Name and type of organization
providing education and training

STATA
Title of qualification awarded

Principal subjects/Occupational
skills covered

2012

Name and type of organization
providing education and training

Language skills

Mother tongue(s)

Other language(s)
Exams

Self-assessment
European level”)
Language

Language

Social skills and
competences

Social skills

Organizational skills

Technical skills

Computer skills

Text editors
Data management

Qualitative analysis
Bibliography managers
Statistical packages
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Hierarchical models, missing values, clustered data analysis, measurement error,
propensity scores analysis, GEE, instrumental variables and Marginal Structural Mod-
els.

Department of Social Medicine, University of Bristol, UK.

2011
Graduate Summer Institute of Biostatistics.

Genetic in Populations and Statistical methods applied to genetics, Survival Analy-
sis, Conditional logistic Regression, Poisson Regression, Bootstrap, Randomization,
Longitudinal Analysis, Social Epidemiology and Multilevel Modeling.

Johns Hopkins University, Bloomberg School of Public Health, Baltimore, USA.

2009-2012
STATA NET Courses 101, 151, 152, 461.

Introduction to STATA, Introduction to STATA programming, Advanced STATA pro-
gramming, Introduction to Univariate Time Series with STATA.

Currently, I'm doing the net course 152, Advanced STATA programming.
STATA cop. LP. Texas, USA.

Spanish
Basic command of German
DALF(French) and IELTS

Understanding Speaking Writing
Listening Reading . Spokgn Spoke.n
interaction pl’OdUCtIOﬂ
French C2 Proficient C2 Proficient C2 Proficient C2 Proficient
user user user user
English C1  Proficient C1  Proficient C1  Proficient C1  Proficient
user user user user

©)Common European Framework of Reference (CEF) level

Open minded, social person with good team spirit gained through my work in interna-
tional contexts, very good ability to adapt to multicultural environment gained through
my field experience in Africa and within Europe. Good observer and listener.

Very organized and able to work to deadlines. Good time manager.

Good analytical skills. Ability to do qualitative and quantitative research analysis.

Microsoft office, Openoffice and LaTeX.
EpiData and Access 2010, basic knowledge of Microsoft SQL server and visual basic.

Nudist Vivo.
Endnote, Reference Manager, Jabref.

SPSS v.18 (Excellent skills), SAS v.9 (Good), STATA v.12 (Excellent skills. Actually,
STATA is my preferred option), Epiinfo 2000 Csurvey, Ene, R and other multiple epi-
demiological softwares, R (Good).
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(2]

(1]
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ArcView v.9 (Good skills), Healthmapper, Epimap, and Geoda.

Driving license category A and B

Professor Dionisio Herrera Gibert. Director of the international field epidemiology
training programs TEPHINET, CDC Atlanta, USA. Email: dherrera@tephinet.org
http://www.tephinet.org

Director of the Center of Infectious Disease
University of Cape Town, South Africa.

Professor Andrew Boulle.
Epidemiology and Research,
Email:andrew.boulle@uct.ac.za

Senior Lecturer Dr. Michael Schomaker. Statistician of the Center of Infec-
tious Disease Epidemiology and Research, University of Cape Town, South Africa.
Email:michael.schomaker@uct.ac.za

Epidemiology and Infectious Diseases [conferences|
Related with my research

During 2008/2012 | have participated as reviewer in different Journals: Pan-American
Journal of Public Health (PAHO/WHO), Gaceta Sanitaria (The most important journal
of Public Health in Spain), WHO Bulletin, EJOGRB European Journal of Obstetrics
and Gynaecology and Reproduction Biology, European Journal of Public Health and
PL0S-One.

Member of the Research Standing Committee of the International Confederation of
Midwives. Member of the International Association of Epidemiology (IEA). Associate
member of the NGO "Médecins sans Frontiéres".

BOOKS

Luque Fernandez, M.A. Enquete de Couverture Vaccinale Lubutu, 2009. Editions
Universitaires Europeennes, 2011.
http://www.amazon.com/enquete-couverture-vaccinale-lubutu-french/dp/
6131579792

Luque Fernandez, M.A. Tableau de bord de la santé en Région bruxelloise 2010.
Ed: Autonomous Government of the City of Brussels.Commission communautaire
commune, Brussels, Belgium, 2010.
http://www.observtbru.be/documents/publicatons-sante/tableaux-de-bord-sante.
xIm?lang=fr

ARTICLES

http://publicationslist.org/fmiguelangel

M. A. Luque-Fernandez, N. |. Lone, |. Gutierrez-Garitano, and A.12 Bueno-Cavanillas.
Stillbirth risk by maternal socio-economic status and country of origin: a population-
based observational study in spain, 2007-08.

European journal of public health, 2011
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(2]

(3]

[4]

(5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

Page 8 /[138]- Curriculum vitee of
Miguel Angel Luque Fernandez

M. A. Luque Fernandez, P. R. Mason, H. Gray, A. Bauernfeind, J. F. Fesselet, and
P. Maes.

Descriptive spatial analysis of the cholera epidemic 2008-2009 in harare, zimbabwe:
a secondary data analysis.

Trans R Soc Trop Med Hyg, 105(1):38-45, 2011

M. A. Luque Fernandez, |. Gutierrez Garitano, and A. B. Cavanillas.

Increased risk of maternal deaths associated with foreign origin in spain: a population
based case-control study.

European journal of public health, 21(3):292—4, 2011

M. A. Luque Fernandez, A. Galmes Truyols, D. Herrera Guibert, G. Arbona Cerda,
and F. Sancho Gaya.

Cohort study of an outbreak of viral gastroenteritis in a nursing home for elderly, ma-
jorca, spain, february 2008.

Euro surveillance : bulletin europeen sur les maladies transmissibles = European
communicable disease bulletin, 13(51), 2008

M. A. Luque Fernandez and A. Bueno Cavanillas.
[fertility in spain, 1996-2006: foreign versus spanish women].
Gaceta sanitaria/ S.E.S.PA.S, 23 Suppl 1:67-71, 2009

M. A. Luque Fernandez, A. Bueno Cavanillas, and S. de Mateo.
Excess of maternal mortality in foreign nationalities in spain, 1999-2006.
European journal of obstetrics, gynecology, and reproductive biology, 149(1):52—6,

2010 Articia

M. A. Luque Fernandez, A. Bauernfeind, P. P. Palma Urrutia, and |. Ruiz Perez.
[frequency of sexually transmitted infections and related factors in pweto, democratic
republic of congo, 2004].

Gaceta sanitaria/ S.E.S.PA.S, 22(1):29-34, 2008

M. A. Luque Fernandez, A. Bauernfeind, J. D. Jimenez, C. L. Gil, N. El Omeiri, and
D. H. Guibert.

Influence of temperature and rainfall on the evolution of cholera epidemics in lusaka,
zambia, 2003-2006: analysis of a time series.

Trans R Soc Trop Med Hyg, 103(2):137-43, 2009

M. A. Luque Fernandez and A. Bauernfeind.
Reply to comment on: Influence of temperature and rainfall on the evolution of cholera
epidemics in lusaka, zambia, 2003-2006: analysis of a time series.

Trans R Soc Trop Med Hyg, 2009

M. A. Luque Fernandez.

[trends in the risk of late fetal mortality, prematurity and low birth weight associated
with advanced maternal age in spain [1996-2005]].

Gaceta sanitaria / S.E.S.PA.S, 22(5):396—403, 2008

M. A. Luque Fernandez.
[epidemiology: discipline or method].
Gaceta sanitaria/ S.E.S.PA.S, 20(5):412-3, 2006

J. Gimenez Duran, A. M. Galmes Truyols, D. Herrera Guibert, L. A. Bonilla Vargas,
M. A. Luque Fernandez, C. Bosch Isabel, A. Nicolau Riutort, and J. Cayla Buqueras.
[tuberculosis surveillance in the balearic islands and characteristics of unreported
cases from 2005 to 2007].

Gaceta sanitaria / S.E.S.PA.S, 25(1):84—6, 2011

M. A. Fernandez, P. Delchevalerie, and M. Van Herp.
Accuracy of muac in the detection of severe wasting with the new who growth stan-
dards.

Pediatrics, 126(1):e195-201, 2010
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M. A. Fernandez, A. B. Cavanillas, M. Dramaix-Wilmet, F. S. Soria, J. de Mata Don-
ado Campos, and D. H. Guibert.

Increase in maternal mortality associated with change in the reproductive pattern in
spain: 1996-2005.

J Epidemiol Community Health, 63(6):433-8, 2009

J. G. Duran, M. A. Fernandez, J. R. Urrego, C. L. Gil, L. A. Vargas, C. Savulescu,
G. Clerger, L. Martinez-Lamas, A. Pousa, M. Donado Jde, D. Herrera, and M. V. Mar-
tinez.

[incidence and risk factors for acute gastroenteritis among pilgrims following the
french way to santiago de compostela (spain) in summer 2008].

Gaceta sanitaria/ S.E.S.PA.S, 24(6):487-90, 201 O

M. A. Fernandez, A. B. Cavanillas, and S. de Mateo.

Differences in the reproductive pattern and low birthweight by maternal country of
origin in spain, 1996-2006.

European journal of public health, 21(1):104-8, 2011.

Fernandez, Miguel Angel Luque Cavanillas, Aurora Bueno de Mateo, Salvador Eng-
land Eur J Public Health. 2011 Feb;21(1):104-8. Epub 2010 Apr 12

M. A. Luque Fernandez and Oliver Reche M.I.

Culture differences on perceiving and living delivery: the case of immigrant women.
index de enfermeria 2005.

Index de Enfermeria, pages 48—49, 2005

M. A. Luque Fernandez and Bauernfeind A.
An action research about the maternal mortality in pweto, drc 2004.
Index de Enfermeria, 57, 2007 [Article]

M. A. Luque Fernandez.
Depuis la confrontation des paradigmes vers lintegration des savoirs le modéle
biomédicale face aux sciences sociaux dans la coopération internationale en santé.

Anthrop and H. J, 1:30-34, 2008

Actualized January 2012.



CERTIFIED TRANSLATION FROM SPANISH INTO ENGLISH

University of Granada
Postgraduate School

Certification of European Doctorate

LUIS CRUZ PIZARRO, DIRECTOR OF THE POSTGRADUATE SCHOOL

Having received the documentation issued by the Panel responsible for
judging the Doctoral Thesis presented by MIGUEL ANGEL LUQUE FERNANDEZ,
holder of ID document/Passport: 24271499

CERTIFIES
That on 6 September 2010 MIGUEL ANGEL LUQUE FERNANDEZ was awarded the
qualification of “European Doctorate” by the University of Granada upon
completion of the following requirements:

1. Submission of favourable reports from the experts:

. SEBASTIEN FIERENS (CATHOLIC UNIVERSITY OF
LOUVAIN — BELGIUM).

o JUDITH RACAPE (BRUSSELS FREE UNIVERSITY —
BELGIUM).

The said experts belong to the internationally recognised Institution of

Higher Education or Investigation, located outside Spain.

2. A member of the Panel, ALAIN LEVEQUE, responsible for judging the
Doctoral Thesis, who belongs to the BRUSSELS FREE UNIVERSITY —
BELGIUM.

3. The Thesis was partly written in French, with the candidate having shown
evidence of spending at least 3 months (SCHOOL OF PUBLIC HEALTH AT
THE BRUSSELS FREE UNIVERSITY — BELGIUM) carrying out training and
investigations relating to the content of his Doctoral Thesis.

In witness whereof and for the appropriate purposes, I issue this document in Granada
on 9 September 2010.

THE DIRECTOR OF THE SCHOOL
[stamp] [signature]
LUIS CRUZ PIZARRO
Translation certified true to the original written in Spanish.
Chastre, 5™ October 2010.

vu par Nous, Premiet President o
ta Cour d'Appel séant a Bruxeiles, Eliane RICHEL

\ la |égalisation de M Effrugf;:)g[éBﬁLéxse:ié%__,
k.. Js%%o\h A : (Certified translator to the Brussels Court of Appeal) ? /{ 0 // @
ELIANE  RICHEL
- TRABUCTEUR JURE

53 RUE 6. DELVAUX
1430 CHASTRE






CERTIFIED TRANSLATION FROM SPANISH INTO ENGLISH

MINISTRY
OF SCIENCE
AND INNOVATION Instituto

de Salud Carlos lit
[Carlos Iif

Institute of Health]

LA ESCUELA NACIONAL DE SALUD
[THE NATIONAL SCHOOL OF HEALTH]

Considering the fact that, in accordance with the provisions established in the
Regulations for Academic Affairs,
Miguel Angel Luque Fernandez,

has successfully undertaken the appropriate course of study comprising the Modules
which are listed on the reverse of this Certificate, he is therefore granted the title of

MASTER IN APPLIED FIELD EPIDEMIOLOGY
Developed in this National School of Health (ENS), instituto de Salud Carlos Il} (ISCIIIY,
in collaboration with the National Centre for Epidemiology (ISCIII).
Madrid, 2" October 2009

THE DIRECTOR

[SIGNED AND STAMPED
- MINISTRY OF SCIENCE AND INNOVATION -
— INSTITUTO DE SALUD CARLOS iff -
—  NATIONAL SCHOOL OF HEALTH -
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nacido en Granada, el dia 5 de abril de 1972,
ha superado estudios correspondientes al plan del programa modular

HERRAMIENTAS DE GESTION E INVESTIGACION
SANITARIA

y de acuerdo con los médulos que figuran al dorso de este documento,
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Que durante el curso 2005-06 D/D* MIGUEL ANGEL LUQUE
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Mddulo Horas lectivas Créditos  Calificacion
2. Probabilidad y teoria de la decision 150 15 Notable
3. Disefio de estudios y estadistica 150 15 Sobresaliente

4, Interpretacion y analisis prictico
de estudios médicos 100 10 Sobresaliente

Madrid, 2 de octubre de 2006

www.cisiad. uned.es/cursos/modular-medicina




e

Probabilidad y teoria de la decision 2005/20086 150 15

Disefio de estudios y estadistica 2005/2006 150 15

Interpretacidn y anélisis préactico de estudios médicos 2005/2006 100 10
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LA ESCUELA NACIONAL DE SANIDAD

Considerando que, conforme a las disposiciones establecidas en el Reglamento de Ordenacion Académica,
MIGUEL ANGEL LUQUE FERNANDEZ

ha cursado y superado los estudios correspondientes al programa que integra los modulos que al dorso se citan,
otforga el presente titulo de:

DIPLOMA SUPERIOR DE SALUD INTERNACIONAL

Desarrollado en esta Escuela Nacional de Sanidad (ENS), Instituto de Salud Carlos IHI(ISCIII).

Madrid, 12 de diciembre de 2003

IA SUBDIRECTORA GENERAL DE FORMACION ¥ DIFUSION
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D. Ricar Génova, como coordinador del Diploma de Salud Intemmacional 2003, cextifica que: -

D. MIGUEL ANGEL, LUQUE FERNANDEZ ha cursado ¢l 100% de la carga lectiva presencial
obligatoria del Diploma en Salud Internacional 2003, habiendo superado las evaluaciones
realizadas por modulos y el examen final. :

El Diploma en Salud Internacional ticne una carga lectiva de 420 horas (42 créditos), desglosados

€OMo Sigue:
ﬁ)iploma Superior en Salud Internacional: 42 créditos
Moédulo I: Introduccién a fa Salud Piblica Intemacional 2.5
Médulo . Metodologia Cuantitativa en Salud Internacional 1l
Mbdulo Il:  Técnicas Cualitativas en Salud Internacional 3
Mbdulo IV:  Disefio de proyectos de cooperacion y sistemas de 3
salud en paises en desarrolio
Médulo V- Prevencion y control de las Enfermedades de 6
Transmision Sexual, SIDA y Tuberculosis en paises en
desarrollo
Modulo VI:  Salud Reproductiva ¢ Infantil 6
Moédulo VII:  Enfermedades Tropicales 3
Médullo VIII: Enfermedades no transmisibles y factores de riesgo asociados L5
Tesina 6
Titulo de la Tesina:
“DORTALIDAD MATERNA, TRADICION Y AYUDA HUMANITARIA: UN EJEMPLO DE INTERVENCION
(INVESTIGACION-ACCION)”

de diciembre de dos mil tres.

Sinesio Delgado, 8
28029 Madrid
ESPANA

a-mail: ens@isciii.es
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« What does statistics have to offer
epidemiologists?

{} Room: Sala 100, EXP
Sander Greenland (United States)

+ Epidemiology in a changing world
€} Room: Saldo de Convencées, CP/GS

Neil Pearce (New Zealand)

» Chronic diseases in developing countries:
more research or more action?

) Room: Sala 202, EXP
Shah Ebrahim (United Kingdom)

&« The search for causes of disease in an
ageing world

€) Room: Sala 201, EXP
Albert Hofman (Netherlands)

12:45 - 2:15 PM

eecevccccccccee LUNCH AND POSTERS

2:15 - 3:30 PM

00000000000 000000000° MINI SYMPOSIA:
INVITED ABSTRACTS

s Climatic Changes
Room: Sala Carlos Chagas, EXP

Chair: Carlos Corvalan - WHO

Potential Impact of Climate Changes on Spatial
Distribution of Schistosomiasis in China (679)
Wen-xiang Peng (Japan)

Influence of temperature and rainfall on the
evolution of cholera epidemics in Lusaka, Zambia
2003-2006: a Time Series Analysis (1198)

Miguel Angel Luque Fernandez (Spain)

e Avaliacdo de tecnologias
Room: Espaco COMPET, CP/GS

Chair: Erno Harzheim (Brazil/RS)

Implantacdo e avaliacdo da efetividade de um
sistema de telecardiologia em Minas Gerais: Projeto
Minas Telecardio (2767)

Clareci Silva Cardoso (Brazil/MG)
Avaliacéo de tecnologias: aspectos metodoldgicos
Carisi Polanczyk (Brazil/RS)

Papel da regulacGo médica na oferta de tecnologia
de suporte clinico as equipes de atencdo primdria
Eno Dias de Castro Filho (Brazil/RS)

Projeto Telessaude-Brazil em apoio as equipes da
Estratégia Saude da Familia
Ana Estela Haddad (Brazil/DF)

2:15 - 03:30 PM

escccccccccccee ORAL PRESENTATIONS

(See details at the end of this day’s program)

3:30 - 05:30 PM

0000000000000000000000000 SYMPOSIA

« Contributions of epidemiology for global
health - challenges and opportunities

¢} Room: Teatro do SESI, CP/IRS

Chair: Paulo Gadelha (Vice-President of the
Abrasco, Brazil/RJ)

1. Contributions of epidemiology for the regional
and global health agenda

Mirta Roses Periago (Director, Panamerican Health
Organization)

2. The contribution of epidemiology in the
structuring of national health systems

Maria Soledad Barria Iroume (Minister of Health,
Chile)

3. Social Inequalities in Health: Trends and
challenges

Nancy Krieger (Harvard School of Public Health, USA)

« Epidemiologic methods for evaluating
primary health care

¢} Room: Sala 100, EXP

Chair: Erno Herzheim (Brazil/RS)

1. Large primary care databases for epidemiological
and health services research

James Macinko (United States)

2. Complex interventions based on major
intervention trials in primary care

Andy Haines (United Kingdom)

3. Complex interventions in primary care including
delivery and organizational interventions
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Spain witnesses rise in maternal mortality
Tuesday, 7th July 2009

A rise in maternal mortality rates has been seen in Spain since 1996, it has been
reported.

Research conducted by the Carlos 11l Health Institute (ISCIII) in Madrid, published
in the Journal of Epidemiology and Community Health, indicates that a 17 per cent
increase has been witnessed.

Although mortality rates are still lower than in many other European countries, the
data shows that they are increasing.

Miguel Angel Luque, lead author of the study, told SINC that the change, linked to
the rise in maternal age, "clearly shows" the need for epidemiological monitoring
of maternal mortality.

He added: "This is an avoidable phenomenon, and above all because it shows the
importance of studying the causes in order to prevent deaths.

"While the role of changing reproductive patterns is obvious in Europe, it is still not
clear what other factors, aside from maternal age, are related to the increase in
deaths."

Last month, the World Health Organization reported that global maternal mortality
levels failed to improve between 1990 and 2007.

Ban Ki-moon, secretary general of the United Nations, expressed his
disappointment at the finding.

http://www.figo.org/content/spain-witnesses-rise-maternal-mortality

International Federation of Gynecology and

Related News

Breastfeeding 'reduces risk of
diabetes'

Wednesday, 1st September 2010
Mothers who choose not to
breastfeed are twice as likely to
develop type 2 diabetes later in life.

Breastfeeding helps new mothers
shift some of the fat which remains
around the abdomen
post-pregnancy - one of the factors
behind the condition - according to
researchers from the US University
of Pittsburgh.

Decongestant use linked to
lower risk of premature birth

Wednesday, 1st September 2010

Women who take decongestants
during pregnancy are less at risk of
having their child prematurely.

According to researchers from the
Boston University School of Public
Health in the US, women who took
the over-the-counter remedy during
their second or third trimester had a
58 per cent lower risk of pre-term
delivery.

02/09/2010 10:37



http://www.irinnews.org/Report.aspx?Reportld=86487

Cholera, climate change and EI Nifio

JOHANNESBURG, 7 October 2009 (IRIN) - Cholera is
not only linked to climate change, it also has an El Nifio
angle. For instance, Papua New Guinea, an island state in
the Pacific Ocean, recorded its first cholera cases in 50
years in 2009, which also happens to be an El Nifio year.

The periodic flow of warm sea water across the surface of
the central and eastern Pacific Ocean, called El Nifio, can
lead to higher atmospheric temperatures and heavy rains.

“./ " When these conditions are coupled with the rise in
The spread of cholera-causing Vibrio temperature and heavy rainfalls caused by climate change,
cholerae, the bacterium is accelerating ideal conditions are created for the bacterium that causes
cholera to multiply, bringing about a global resurgence of
the disease.

The Intergovernmental Panel for Climate Change (IPCC), an authoritative global
scientific body, cited research in Bangladesh, led by distinguished US scientist Rita
Colwell in the late 1990s, which established the link between the cholera bacterium, sea
surface temperature and phytoplankton, microscopic plant-like organisms that live in the
ocean.

Warmer surface temperatures increase the abundance of phytoplankton, which supports a
large population of zooplankton - animal-like micro-organisms - which serves as a
reservoir for cholera bacteria, a waterborne disease.

Colwell and her colleagues also traced the source of the cholera bacterium to the plankton
in rivers and estuaries.

A World Health Organization (WHO) study found that during the 1997-98 EI Nifio, a rise
in sea surface temperature coupled with excessive flooding emerged as two significant
factors in cholera epidemics in Bangladesh, Djibouti, Somalia, Kenya, Tanzania, and
Mozambique.

Africa beckons
Most of the research into the links between climate change and cholera has been
conducted in Asia, but Africa now accounts for a majority of the world's cases.

The France-based Laboratoire de Génétique et Evolution des Maladies Infectieuses
(GEMI), which analyzed data on cholera covering 20 years from five West African
countries - Togo, Ivory Coast, Ghana, Benin and Nigeria - obtained results, published in
2007, that were similar to the findings of the Bangladesh study by Colwell and her



colleagues.

Colwell told IRIN by email that they were investigating cholera epidemics in East Africa,
especially Mozambique, which has an Indian Ocean coastline. Between 1992 and 2004
Mozambique recorded one-third to one-fifth of all cases reported in Africa, and in early
2009 - an EI Nifio year - experienced one of its worst cholera outbreaks in a long time.

"My hypothesis, which we are in the process of testing, is that climate changes (sea
surface temperature, sea surface height, rainfall, etc.) have influenced the cholera
epidemics in East Africa, notably Mozambique,” Colwell wrote.

Zimbabwe, a landlocked country bordering Mozambique in southern Africa, recorded
one of the world's worst cholera outbreaks in 2008, with more than 4,000 deaths.

The "tragic deterioration in the water purification and delivery in Zimbabwe", as a result
of the economic implosion and political crisis, were among the main drivers of the
epidemic, which could have been prevented, said Colwell. "Nevertheless, there are some
climate changes that may well play a role in the

Zimbabwe epidemic."

The IPCC cited studies on the incidence of
cholera in lakes Tanganyika and Victoria in East
Africa and commented: "It is likely that warming
in these African lakes may cause conditions that
increase the risk of cholera transmission. This is
an area that urgently requires research."

Jane Olwoch, a senior environmental science
lecturer at the University of Pretoria, South
Africa, pointed out that besides the biological Photo: NOAA |
factors, "FIOOdS CaUSGd by heavy rains can Rita Colwell and colleague Anwar Hugq display samples of
contaminate drinking water with the bacterium: filtered (left) and unfiltered water. Filtering drinking water

! helps to remove the zooplankton and reduce cholera by 40

in droughts, the bacterium can grow more easily  to 50 percent
in stagnating water in ponds and rivers."

Researchers in Africa, led by Miguel Angel Luque Fernandez from the Institute of Health
Carlos I11, based in Madrid, Spain, were the first to show a link between higher
temperature and rainfall and the incidence of cholera in Zambia in a study published in
the Transactions of the Royal Society of Tropical Medicine and Hygiene, in the UK.

Cholera outbreaks between 2003 and 2006 in Zambia showed that a one-degree Celsius
rise in temperature six weeks before an outbreak began allowed the bacteria to multiply
in enhanced conditions, leading to almost 5 percent more cholera cases, while a 50mm
increase in rainfall three weeks ahead of an outbreak pushed up the number of cases by
more than 2 percent.

A study in South Africa's coastal province of KwaZulu-Natal in 2008, by researchers



from the Environmental Change Institute at the UK-based Oxford University Centre for
the Environment, found a similar link between warmer sea water, floods, and cholera
outbreaks.

"We know there is an indisputable link between cholera and poverty, poor sanitation,
quality of drinking water, but there are biological agents involved in cholera that react to
changes in climate,” Olwoch said.

"We cannot therefore think that we can solve the cholera problem by ignoring these
factors, especially now, when we know very well that our climate is changing."
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Background: Socio-economic differences are a major determinant of perinatal outcomes. The impact of low socio-economic
status on the risk of stillbirth, and the association between socio-economic status and stillbirth by maternal country of origin at a
national level in Spain are unknown. We aimed to analyse the effect of maternal socio-economic status on the risk of stillbirth by
maternal country of origin in Spain for the years 2007 and 2008. Methods: We designed a population-based observational study
that included 970740 live births and 2464 stillbirths from 2007 to 2008. Univariate risk ratios (RRs) of stillbirth were calculated
by maternal education, country of origin, age, parity, and gestational age. Adjusted stillbirth RRs were calculated using
a generalized linear model with the Poisson family. Then, adjusted attributable risks and aetiological fractions in the
population were calculated as measures of impact. Results: Stillbirth rate ranged from 1.0 to 4.7 deaths per 1000 births.
The stillbirth risk among mothers having secondary or lower education was double than that of mothers with a tertiary
education with an adjusted RR of 2.13 [95% confidence interval (Cl): 1.74-2.60]. African mothers, compared with mothers
from Spain, showed an adjusted stillbirth RR of 1.75 (95% Cl: 1.54-2.00). Discussion: This study confirms the differences of
stillbirth risk by maternal socio-economic status. Regardless of socio-economic status, African mothers had the highest risk of
stillbirth. These results point out the necessity to reduce factors related to social and health inequalities in perinatal mortality in
Spain, and more specifically, to take into consideration the special vulnerability of African mothers.

Keywords: epidemiology, ethnic groups, foetal mortality, maternal age, socio-economic status, Spain

Introduction

ocio-economic differences are a major determinant of perinatal
Soutcomes. Occupational status, educational achievement,
income, poverty and wealth have been utilized as measures of
socio-economic status, as determined by rankings in a social
hierarchy."™ Internationally, the risk of stillbirth is the highest
among socially disadvantaged groups.®® The high risk of
stillbirth observed may stem from factors associated with
socio-economic  status, such as low maternal education
attainment, unemployment and immigration.”®

Low-educational maternal attainment has been suggested as a
risk factor for stillbirth in a specific region of Spain, although
results were inconclusive due to lack of statistical significance.’”
Thus, the impact of socio-economic status on the risk of
stillbirth, and the association between socio-economic status and
stillbirth risk by maternal country of origin at a national level in
Spain are unknown.

This study aimed to analyse whether there was a higher risk
of stillbirth among mothers with disadvantaged socio-
economic status and whether there were differences in the risk of
stillbirth by maternal country of origin in Spain, from 2007 to
2008.

Methods

We designed a national population-based observational study of
babies born in 2007 and 2008 in Spain. We excluded multiple
births and babies born before the 28th gestational week.

Data were drawn from the National Institute of Statistics in
Spain. We used the vital statistics database, for which the official
data source is the birth registration form.'®!" This database
contains information about the vital status of the baby at the
moment of delivery, which is coded as either dead or alive. Our
outcome variable was stillbirth, defined as the death of a foetus
with >28 completed gestational weeks prior to complete expulsion
or extraction from its mother. It should be noted that ‘stillbirth’ is
not a technical term. In this article, ‘stillbirth’ refers to late foetal
deaths to conform to the World Health Organization (WHO) rec-
ommendation that late foetal deaths be reported for purposes of
international comparison. WHO classifies foetal deaths into late
foetal deaths (>1000g or after 28 weeks) and early foetal deaths
(500-1000 g or 22-27 weeks).'>!?

We used maternal education attainment as an explanatory
variable of stillbirth risk. Maternal education attainment has
been used as a proxy of socio-economic status and is referred as
the highest academic degree achieved by a woman at the time of
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delivery, regardless of the time of residence in Spain and using the
definitions of the International Standard Classification of
Education (ISCE).'* We classified maternal education attainment
into three categories based on ISCE: (i) secondary education or
lower, which corresponds with <12 years of obligatory school
attendance in Spain; (ii) upper secondary education or first stage
of tertiary education, which corresponds with >12 to <15 years of
education; and (iii) tertiary education with >15 years of
education.'*

The following variables were considered as covariates: parity,
maternal country of origin, maternal age in years and gestational
age in weeks, both at the time of delivery. We dichotomized parity
into nulliparous (women that had never given birth) vs. women
who had given birth once or more times. Maternal country of
origin, defined as the mother’s country of birth, was aggregated
in five macro regions [Africa, America and the Caribbean, Asia and
Oceania, the European Union with 15 Members States (EU15) and
other European countries] compared with Spain.'” Maternal age
was categorized into six groups following international recommen-
dations: <19, 20-24, 25-29, 30-34 and >35 years.'>'® Finally, we
dichotomized gestational age into pre-term births (>28-36 gesta-
tional weeks) and term births with >37 gestational weeks.

In the statistical analysis, we first described our population using
counts and percentages for categorical data. Then, we calculated
stillbirth rates under the assumption of a Poisson distribution.
Stillbirth rates were calculated as the rate between the number of
stillbirths at or after 28 completed weeks of gestation in a specific
period and the total number of births (live births plus stillbirths) in
the same period, expressed per 1000 births. Afterwards, we
calculated univariate risk ratios (RRs) by each analysed variable.
For explanatory variables, the category with the lowest rate was
used as the reference.

To control for confounding at the analysis stage, we developed
an explicative multivariate generalized linear model with a Poisson
assumption, log linear link function and robust standard errors
estimation. We built the model with stillbirth as the dependent
variable, adjusted by maternal age, country of origin, education
attainment, parity and gestational age. From this model, we
derived RRs, including their 95% confidence intervals (95% CI).
We explored interactions between socio-economic status and
maternal country of origin and age, and evaluated the goodness
of fit with the deviance statistic. Finally, we developed an analysis
of standardized residuals.

Having identified a pattern of missing at random for maternal
education, we developed a multivariate imputation using the
chained equations method. We independently analysed 10 copies
of data, each with suitably imputed missing values, in the multi-
variate regression analyses. Then, average estimates of the variables
and adjusted standard errors were estimated according to Rubin’s
rules.'”'® Finally, through a sensitivity analysis, we compared
casewise and multiple imputation results.

To estimate population measures of impact, we calculated
adjusted attributable fractions (AFs), preventive fractions (PFs)
and population AFs (PAFs). Estimated AF 95% CI were
based on standard errors of the generalized linear model that
was used.!”” To estimate AF, PF and PAF, we used the following
formulas: AR =RR — 1/RR, PF=1—RR and PAF=Pd x (RR— 1)/
RR (where Pd = proportion of cases exposed to RF)

We used the Stata v.11.1 software (StataCorp USA) for statistical
analysis.

Results

During the study period, there were 2464 stillbirths (late foetal
death) and 970740 live births. We excluded 36139 multiple
births and 2023 very pre-term births (22-27 gestational weeks).
Among the multiple births and very pre-term births excluded,
there were 326 cases of early foetal deaths. At the time of

delivery, 63.6% of mothers were >30 years of age, 23.0% were of
foreign origin and 15.0% had attained tertiary education. The
prevalence of pre-term delivery for the period under study was
6.2%. Fifty-six percent of mothers were nulliparous. The
stillbirth rate by variables in the analysis ranged from 1.0 to 4.7
deaths per 1000 births. However, in the case of premature births,
the rate increased to 21.8 deaths per 1000 births (table 1).

Mothers from the EU15 showed the highest percentage of
tertiary education with 20.8% followed by Spanish. On the other
hand, African maternal origin presented the highest percentage of
mothers with secondary or lower education attainment (94.6%)
(Supplementary table S1).

The percentage of pre-term births by maternal age showed the
highest prevalence of prematurity among mothers >19 years of
age, accounting for 9.1% of all pre-term births during 2007 and
2008 (Supplementary table S2).

We found a significant trend between socio-economic status and
stillbirth risk. A secondary or lower educational attainment
compared with a tertiary educational attainment showed a
higher risk of stillbirth ( Xz for trend 68.0, 1 degree of freedom;
P<0.001). The risk of stillbirth among mothers with secondary or
lower education attainment was double than that of mothers with
tertiary education. In terms of impact, the lowest level of maternal
education attainment (secondary or lower) was responsible for
more than half (53.0%) of all stillbirths that happened in this
group of women (table 2).

It should be noted that, regardless of maternal education
attainment, mothers of African origin compared with those of
Spanish origin, showed a 75% excess risk of stillbirth with a RR
of 1.75 (95% CI: 1.54-2.00). The country of origin of mothers
from regions other than Africa was not a risk factor for stillbirth
compared with mothers born in Spain (figure 1).

Prematurity and a maternal age of >35 years were two factors
strongly associated with the risk of stillbirth, with the highest as-
sociation found for prematurity (table 2).

At a population level, the greatest impact on stillbirth was at-
tributable to prematurity, followed by the lowest level of maternal
education attainment (secondary or lower) and maternal age of
>35 years (table 2).

The combined multiplicative effect of educational-level
attainment and maternal country of origin, showed how the
linear relationship is identified between education attainment
and the risk of late foetal death is applicable to all maternal
origins under study. Furthermore, the strength of the measures
of association was the highest in the group of African mothers.
Therefore, African mothers with secondary or lower educational
attainment presented the highest risk of stillbirth (table 3).

Taking as reference Spanish mothers with tertiary education and
comparing with mothers with the lowest level of education by
maternal country of origin, African mothers with secondary or
lower education attainment presented the highest risk of
stillbirth with a RR of 3.74 (95% CI: 3.00-4.70) followed by
Spanish women with the same level of education, with a RR of
2.13 (95% CI: 1.74-2.60). Moreover, mothers from all other
origins with secondary or lower education attainment presented
a higher risk of stillbirth compared with Spanish mothers with
tertiary education (table 3).

Discussion

We have found that low socio-economic status was associated with
an increased risk of stillbirth in singleton pregnancies of >28 weeks
of gestation in Spain. This association remained significant
following adjustment for age, maternal education, country of
origin, parity and gestational weeks. In addition, maternal age
and country of origin were independently associated with the
risk of stillbirth.
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Table 1 Stillbirth rate of singleton births with >28 gestational weeks by maternal age, country of origin, socio-economic status, parity
and gestational age in Spain, during 2007-08 (2464 stillbirths and 973 204 total births)

Variables Total births (n) Stillbirths (n) Stillbirth rate per

1000 births (95%Cl)

Maternal age

<19 29292 88 3.00 (2.41-3.70)
20-24 98385 275 2.80 (2.47-3.14)
25-29 226727 547 2.41 (2.21-2.62)
30-34 371055 834 2.24 (2.10-2.40)
>35 247745 720 2.90 (2.70-3.12)
Maternal country of origin
EU15 20292 36 1.77 (1.24-2.45)
Other European countries 40756 96 2.35 (1.90-2.87)
Africa 58397 277 4.74 (4.20-5.33)
America 89278 221 2.47 (2.16-2.82)
Asia and Oceania 12583 28 2.22 (1.47-3.21)
Spain 751898 1806 2.40 (2.30-2.51)

Maternal education attainment®

Secondary education or lower 559860 957 1.71 (1.60-1.82)

Upper secondary education or first stage of tertiary education 206 957 215 1.04 (0.90-1.20)

Tertiary education 146293 106 0.75 (0.60-0.90)
Gestational age in weeks

Pre-term birth (>28-36 weeks) 60103 1312 21.82 (20.66-23.04)

Term birth (=37 weeks) 913101 1152 1.26 (1.20-1.34)
Parity

Nulliparous (first delivery) 547981 1626 2.96 (1.83-3.11)

Multiparous (>1 deliveries) 425223 838 1.97 (1.84-2.11)

a: 6.2% (n: 60094) missing values for maternal educational attainment

Table 2 Stillbirth risk and attributable fractions by maternal age, country of origin, socio-economic status, parity and gestational age in
Spain, during 2007-08 (2464 stillbirths and 973 204 total births)

Variable Casewise analyse Multiple imputation

Attributable or PAF¢
preventible
fractions (95%Cl)

Unadjusted RR?
(95%Cl1)

Adjusted RR®
(95%Cl)

Adjusted RRP
(95%Cl)

Maternal age

20-24 0.93 (0.73-1.20) 1.10 (0.80-1.54) 1.16 (0.91-1.48) 13.80 (1.42-41.82) 0.50
25-29 0.80 (0.64-1.00) 1.24 (0.91-1.70) 1.23 (0.98-1.55) 19.35 (8.68-47.40) 4.30
30-34 0.74 (0.60-0.93) 1.32 (0.96-1.80) 1.42 (1.13-1.78)  29.60 (2.54-61.74)  10.02
>35 0.96 (0.77-1.20) 1.74 (1.26-2.40) 1.87 (1.48-2.35) 46.52 (5.00-88.10)  13.60
<19 1 1 1 Ref.

Maternal country of origin
EU15 0.74 (0.53-1.03) 0.66 (0.41-1.06) 0.72 (0.52-1.00) 28.00 (4.30-51.80)¢
Other European countries 0.98 (0.79-1.20) 0.93 (0.70-1.24) 0.83 (0.67-1.02) 17.00 (—0.05-34.05)¢
Africa 2.00 (1.74-2.24) 2.02 (1.70-2.42) 1.75 (1.54-2.00) 42.90 (20.0-65.83) 4.82
America 1.03 (0.90-1.18) 0.75 (0.60-0.94) 0.96 (0.83-1.11) 4.00 (—9.52-17.52)¢
Asia and Oceania 0.92 (0.63-1.34) 0.76 (0.42-1.37) 0.82 (0.56-1.20) 14.00 (—16.71-44.7)¢
Spain 1 1 1 Ref.

Maternal education attainment
Secondary education or lower
Upper secondary education or first stage of tertiary education
Tertiary education
Gestational age in weeks
Preterm birth (>28-36 weeks)
Term birth (> 37 weeks)
Parity
Nulliparous (first delivery)
Multiparous (>1 deliveries)

2.36 (1.93-2.88)
1.43 (1.13-1.81)
1

1

1.50 (1.38-1.64)
1

2.20 (1.77-2.70)
1.44 (1.14-1.82)
1

1

1.44 (1.27-1.62)
1

2.13 (1.74-2.60)
1.40 (1.10-1.72)
1

1

1.67 (1.53-1.82)
1

53.05 (22.90-83.23) 39.25

28.60 (13.15-70.34)
Ref.

5.00

17.66 (16.31-19.13) 16.75 (15.00-18.70) 16.60 (15.33-18.00) 94.00 (37.32-225.32) 50.05
Ref.

40.12 (25.50-54.50) 26.5

Ref.

a: Unadjusted RR

b: Adjusted RRs by maternal age, maternal education, country of origin, parity and gestational age

c: Population attributable fraction
d: Preventive fraction

To our knowledge, at a national level, this is the first study in
Spain that shows the higher risk of stillbirth among mothers with
low socio-economic status and that identifies a multiplicative effect
on stillbirth risk between socio-economic status and maternal

country of origin.

Over the past 10 years, Spain has experienced a significant
population growth closely related to immigration. In little more
than a decade, the population has grown by 13%, from 40 million
in 1996 to 46 million in 2007. Eighty-six percent of these 6 million

were foreign people. In 2007, 24% of the foreign population in
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Figure 1 Pattern of stillbirth risk (adjusted RRs) in Spain from 2007 to 2008 by maternal age, country of origin and education attainment

(2464 stillbirths and 973 204 total births)

Table 3 Stillbirth RRs by maternal education attainment and country of origin (multiplicative combined effect) in Spain, during 2007-08

(2464 stillbirths and 973 204 total births)

Maternal country of origin Maternal education attainment

Tertiary, RR? (95%Cl)

Upper secondary or first stage
of tertiary, RR (95%Cl)

Secondary or lower,
RR (95%Cl)

Spain
EU15

Other European countries

Asia and Oceania
America
Africa

1

0.72 (0.52-1.01)
0.83 (0.67-1.02)
0.96 (0.83-1.11)
0.82 (0.56-1.20)
1.75 (1.54-2.00)

1.40 (1.10-1.72)
0.99 (0.66-1.48)
1.13 (0.83-1.54)
1.32 (1.01-1.72)
1.12 (0.73-1.74)
2.41 (1.86-3.12)

2.13 (1.74-2.60)
1.54 (1.07-2.27)
1.76 (1.33-2.34)
2.05 (1.62-2.60)
1.75 (1.15-2.65)
3.74 (3.00-4.70)

a: Adjusted risk ratios by maternal age, education, country of origin, parity and gestational age

Spain were women of childbearing age.”>! In relation to this, the
second important finding of this study is related to the identifica-
tion of a clear excess in the risk of stillbirth among women of
African origin during 2007-08 in Spain.

Recently, the Europeristat report recommended that a late foetal
death rate should be used as an indicator to allow international
comparisons.'® Stillbirth risk provides information on avoidable
mortality and reveals problems in the quality of perinatal care.
Overall, perinatal mortality has been used as a public health
indicator, as it is highly sensitive to social and health
inequalities.”"*

The results of our study agree with international findings
showing that risks for stillbirth are higher among older mothers,
those with limited education and mothers belonging to ethnic
minorities.”****

In Spain, over the past years, a clear effect of age and period in
the trends of stillbirth has been identified. Overall, stillbirth rates
declined during 1996-2006, whereas specific stillbirth rates in
mothers with advanced maternal age increased steadily during
the study period.”® Our study confirms that advanced maternal

age is an independent risk factor of late foetal death, reinforcing
national and international findings.

With regard to maternal education, our study is consistent with
the results of the monitoring group of perinatal mortality in
Canada, whereby women with <12 years of education had an
increased risk for foetal death, compared with those with >14
years of education.® In USA, black women had more than twice
the rate of stillbirth compared with white women and this
increased risk could be attributed both to the access and quality
of medical care.””” Recently, a European study showed that in
Brussels, perinatal mortality increased in African mothers inde-
pendently of socio-economic status and maternal characteristics.*®

Variation in the risk of perinatal mortality by ethnicity has been
the subject of research in other countries. African women were
found to have an increased risk of hypertension or pre-eclampsia,
diabetes and obesity during pregnancy in different studies.?*
Medical information was not available in the Spanish birth regis-
tration form. Therefore, further studies would be needed to
identify additional RF for the increased risk of stillbirth among
African mothers in Spain taking into account this information.
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Furthermore, to improve our understanding of the underlying
causes of higher vulnerability to stillbirth among African women in
Spain, more information related to immigrant background and
culture, such as communication problems due to language skills,
accessibility to the health-care system, acceptance of preventive
interventions, use of pre-natal services and quality of health care
received, is needed.*!

Results of our study showed that at a population level, the
greatest impact on stillbirth was attributable to prematurity,
secondary or lower maternal education attainment and advanced
maternal age. The prevention of these risk factors could have an
important impact in the reduction of the stillbirth rate in Spain.

Stillbirth is particularly subjected to under-reporting at low ges-
tational ages (20-27 weeks; early foetal death).”>** However, the
exclusion of infants <28 gestational weeks allowed us to minimize
the bias due to under-reporting of foetal deaths. Other restrictions
to the study population applied in the study design, such as
limiting the study to singleton births, allowed us to deal with
confusion introduced by multiplicity.

Another limitation of our study was related to the presence of
missing values. It is known that the classical analysis of data with
missing values (casewise analysis, i.e. analysis of those cases only
with complete data) that do not follow a ‘completely at random’
pattern, produces a biased estimate of the population of interest
and a loss of precision.17 However, to avoid this bias, we developed
a multiple imputation procedure that allows the replacement of
missing values by plausible values that differ among multiple
copies of the main data set. This ensures that the mean and the
variance of variables with imputed missing data reflect the uncer-
tainty of the missing value. This procedure allows an analysis of the
full data set to be undertaken, thereby minimizing biased
population estimates.'®

In conclusion, this study confirmed the existence of inequalities
in stillbirth by socio-economic status and maternal country of
origin in Spain. These results point out the necessity to reduce
factors related to social and health inequalities in perinatal
mortality, and more specifically, to take into consideration the
special vulnerability of African mothers. There is a need for new
policies to be developed to make the Spanish health system capable
of responding to the special needs of the reproductive health of
African women living in Spain.

Supplementary data
Supplementary data are available at EURPUB online.
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Key points

e Internationally, it is known that stillbirth risk is greatest for
pregnant women of advanced age, with limited education,
and belonging to ethnic minorities.

e This study confirms this pattern in Spain and identifies a
higher risk of stillbirth among African mothers.

e Spain needs to develop a sensitive health-care system that
is capable of responding to the special needs of the repro-
ductive health of immigrant women in general and African
mothers in particular.
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This ecological study describes the cholera epidemic in Harare during 2008-2009 and iden-
tifies patterns that may explain transmission. Rates ratios of cholera cases by suburb were
calculated by a univariate regression Poisson model and then, through an Empirical Bayes
modelling, smoothed rate ratios were estimated and represented geographically. Mbare

and southwest suburbs of Harare presented higher rate ratios. Suburbs attack rates ranged

from 1.2 (95% Cl=0.7-1.6) cases per 1000 people in Tynwald to 90.3 (95% Cl=82.8-98.2)

Iéijéﬁzzds: in Hopley. The identification of this spatial pattern in the spread, characterised by low risk
Disease Outbreaks in low density residential housing, and a higher risk in high density south west suburbs
Epidemiology and Mbare, could be used to advocate for improving water and sanitation conditions and
Zimbabwe specific preparedness measures in the most affected areas.

Africa © 2010 Royal Society of Tropical Medicine and Hygiene. Published by Elsevier Ltd.

All rights reserved.

1. Introduction

On 20 August 2008 an outbreak of 118 cholera cases
was declared in St. Mary’s and Zengeza wards of Chitung-
wiza, a large urban centre on the outskirts of Harare.!->
Vibrio cholerae El Tor 01 was isolated from 18 (30%) of
the 59 specimens collected, thus supporting the clinical
evidence for an outbreak.? Two months after this initial
outbreak, a second wave of cases was reported with numer-
ous suburbs being affected within the city of Harare and
within every province of the country. This was the largest
and most extensive outbreak of cholera recorded in Zim-
babwe and indeed in Africa, affecting rural and urban areas
with more than 100 000 cases and 4000 deaths, about

* Corresponding author.
E-mail addresses: miguel.angel.luque@brussels.msf.org,
watzilei@hotmail.com (M.A. Luque Fernandez).

half of which occurred in the urban centres of Harare and
Chitungwiza.27

During the 2008-2009 Zimbabwe cholera epidemic the
country was in economic crisis and the health care system
had become dysfunctional, with most government hospi-
tals unable to provide services or closed due to a lack of
essential medical supplies. Many staff in health structures
had not been paid, and many were unable to report for duty.
Water supplies were irregular and sanitation systems had
collapsed. The reason for this was a lack of maintenance
of the system, with frequent power interruptions affecting
pumping stations.8-11

By 2008, Chitungwiza had been without adequate water
supply water for more than two years. People had become
dependent on shallow wells that were at risk of contam-
ination because of the lack of sewage disposal.l">11 On 1
December 2008, problems with the main pumping sta-
tion meant that, without prior warning, the water supply
was shut off for Harare, leaving large populations without

0035-9203/$ - see front matter © 2010 Royal Society of Tropical Medicine and Hygiene. Published by Elsevier Ltd. All rights reserved.
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Table 1
Distribution of cholera cases by sex and age in the treatment centres dur-
ing the cholera outbreak in Harare, 2008-2009 (n=19 422 cholera cases)

Variables n (%)
Sex
Males 10071 (51.9)
Females 9272 (47.7)
Data missing 79 (0.4)
Age in years
<5 3542 (18.2)
6-14 1932 (9.9)
15-24 3811(19.6)
25-34 4828 (24.9)
35-44 2682 (13.8)
>45 2627 (13.5)
Children <5 years
0-2 2356 (66.5)
3-5 1186 (33.5)

access to potable water. With no water supply, the lim-
ited health structures that continued to operate could not
maintain an acceptable level of infection control and many
hospitals were closed.1?

The city of Harare is characterised by lower density
affluent suburbs in the north and high density poorer areas
in the south.!? Chitungwiza is a high density dormitory city
in the south of Harare, which was established mainly to
house workers commuting daily to Harare. The main form
of transport in Harare and Chitungwiza is the minibus, a
privately-owned small bus that collects passengers from
designated bus stops.

Also in Harare and Chitungwiza a large proportion of
economic activity is concentrated at informal markets.
Markets are particularly common in high density sub-
urbs where they serve the needs of commuters. In the
past, city regulations restricted market trading, particu-
larly of food products, to sites with appropriate water and
sanitation facilities. At the time of the cholera outbreak,
however, implementation of this regulatory framework
had already broken down, and most trading was at infor-
mal sites with limited or no access to clean water.!213
In disadvantaged settings Vibrio cholerae is predominantly
transmitted by contaminated water and through person to
person contact,'#1> and the risk of transmission is greatest
in overcrowded areas, including markets. Markets selling
food items, particularly those that lack sanitation or access
to clean water, may facilitate the spread of diarrheal disease
agents.16

Table 2

Age of cholera cases by sex in the treatment centres during the cholera out-
break in Harare, 2008-2009 (n=19 343 cholera cases, 72 missing values
of sex variable, listwise analyse)

Male, n (%) Female, n (%) P-value?

Age by sex <0.001
<5 1955 (19.4) 1566 (16.9)

5-14 1041 (10.3) 879 (9.5)

15-24 1672 (16.6) 2126 (22.9)

25-34 2486 (24.7) 2328(25.1)

35-44 1587 (15.8) 1088 (11.7)

>45 1330(13.2) 1285 (13.9)

2 Pearson x%sqr=177.3

In line with the above it can be hypothesised that the
distribution of cholera cases by suburb in Harare during
the epidemic of 2008-2009 followed an identifiable spatial
pattern related to the active population movements and
high density population areas.

There are currently no published data showing the spa-
tial distribution and spread of cholera cases in Harare.
In this paper we describe the spatial distribution of the
cholera epidemic in Harare and Chitungwiza and identify
factors that influenced the spatial pattern of the outbreak
spread that may explain mechanism of transmission, in
order to guide future preparedness and control measures.

2. Methods

We developed a population-based ecological study
using a secondary data analysis. The study protocol was
approved by the Ethical Review Board of Médecins Sans
Frontiéres (MSF).

Data were drawn from the register of cholera treatment
centres (CTCs) and oral rehydration points (ORPs) function-
ing during the cholera epidemicin Harare and Chitungwiza.
MSF, in collaboration with the Department of City Health
of the Ministry of Health and Child Welfare, implemented
and managed three CTCs, in Budiriro Polyclinic, the Beat-
rice Road Infectious Diseases Hospital and in Chitungwiza.
Ten ORPs were functioning in Harare city and one in Chi-
tungwiza.

Population figures by suburb were calculated from the
official census of Harare and Chitungwiza, completed in
2002.To estimate the populations’ figures at the time of the
epidemic we employed an average constant annual growth
rate of 3%, as estimated by the Population Division of the
Department of Economic and Social Affairs of the United
Nations Secretariat.!”

For the case definition of cholera, we used the definition
as listed in the MSF cholera guidelines: in an area where
there is a cholera epidemic a cholera case is defined as
any patient presenting three or more liquid stools and/or
vomiting for the last 24 hours.!8

In the statistical analysis we describe the outbreak in
the classical way, in terms of person, place and time.19-21
We calculated descriptive statistics for the variables related
to person (age, sex). To describe the outbreak by place
we calculated the attack rates for each suburb, including
95% exact confidence intervals (Cl) under the assumption
that the attack rates follow a Poisson distribution.22 Then,
to describe epidemic time evolution, we presented epi-
demic curves for suburbs with more than fifty cholera
cases.

In order to describe the relation between the cholera
cases and high density population areas, we computed the
Pearson’s correlation coefficient (R) between the number
of cholera cases and the number of bus stops plus mar-
kets by suburbs. Then, we represented a scatter plot, taking
out extreme values, to show the relation between cholera
cases and the number of bus stops plus markets by sub-
urbs. Both variables were drawn from the Department
of the Surveyor-General of the government of Zimbabwe,
and have been used as proxies of overcrowded and high
mobility areas, where the probability of person to person
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Suburbs Cases Population Attack rates per 1000 people (95% Cl) Rate ratios (95% Cl)
Waterfalls 548 7 347 74.6 (68.4-81.1) 5.79 (5.32-6.30)
City Centre 123 12 609 9.8(8.1-11.6) 0.76 (0.63-0.90)
Hatfield 355 28 959 12.3(11.0-13.6) 0.95 (0.86-1.06)
Epworth 824 130267 6.3 (5.9-6.7) 0.49 (0.46-0.53)
Borrowdale 63 14 746 4.3(3.2-54) 0.33(0.26-0.42)
Budiriro 2536 109 545 23.2(22.2-24.1) 1.80(1.72-1.87)
Dzivarasekwa 435 43 302 10.0(9.1-11.0) 0.78 (0.71-0.86)
Chitungwiza 3710 321782 11.5(11.1-12.0) 0.89 (0.86-0.93)
Glen View-Glen Norah 4583 234353 19.6 (19.0-20.1) 1.52(1.47-1.57)
Highfield 824 48 713 16.9(15.8-18.1) 1.31(1.22-1.41)
Hopley 541 5994 90.3 (82.8-98.2) 7.00 (6.43-7.63)
Kambuzuma 183 29 796 6.1(5.2-7.1) 0.48 (0.41-0.55)
Kuwadzana 759 109 137 7.0 (6.4-7.4) 0.54 (0.50-0.58)
Tafara 712 72737 9.8 (9.0-10.5) 0.76 (0.70-0.82)
Mbare 2138 92219 23.2(22.2-24.2) 1.80(1.72-1.88)
Mufakose 568 52921 10.7 (9.8-11.6) 0.83(0.77-0.91)
Rugare 61 12718 4.8 (3.7-6.1) 0.37 (0.29-0.48)
Warren Park 100 57 341 1.7 (1.4-2.1) 0.14(0.11-0.16)
Mt. Pleasant 32 5368 6.0 (4.1-8.4) 0.47 (0.33-0.65)
Malbourg 47 9600 4.9 (3.5-6.5) 0.38 (0.29-0.51)
Milton Park 21 4405 4.8(2.9-7.3) 0.37 (0.24-0.57)
Avondale 47 10613 4.4 (3.2-5.8) 0.34 (0.26-0.46)
Eastlea 29 6991 4.1(2.7-5.9) 0.32(0.22-0.46)
Southerton 42 10385 4.0 (3.0-5.5) 0.31(0.23-0.42)
Belvedere 30 10353 29(1.9-4.1) 0.22 (0.16-0.32)
Mabelreign 16 6 065 2.6(1.5-4.2) 0.20(0.13-0.33)
Greendale 31 14 661 2.1(1.4-3.0) 0.16 (0.12-0.23)
Arcadia 12 5681 2.1(1.1-3.7) 0.16 (0.09-0.29)
Highlands 12 6 545 1.8 (0.9-3.2) 0.14 (0.08-0.25)
Hillside 8 4 806 1.7 (0.7-3.2) 0.13 (0.06-0.26)
Tynwald 32 27 398 1.2(0.7-1.6) 0.09 (0.06-0.13)
All Suburbs 19422 1507 359 12.9(12.7-13.1) 1

transmission is higher. After that, we added a linear inter-
polation computing the linear coefficient of determination
(RZ ).23

In order to control for variance instability resulting
from heterogeneity in cholera cases and population data
(overdispersion), we estimated smoothed rate ratios (SRR)
of cholera by suburb using an Empirical Bayesian Smooth-
ing (EBS) model. The EBS consists of computing a weighted
average between the raw rate for each suburb and the
regional average, with weights proportional to the underly-
ing population at risk.242> In effect, districts with relatively
small populations tend to have their raw rates adjusted
considerably, whereas for districts with relatively large
populations the raw rates show little change.

In order to explain the relation between the cholera
cases and overcrowded and high mobility areas, we intro-
duced the number of bus stops plus markets in the gllamm
model used as a fixed effect. Then, we derived the risk ratio
and its 95% Cl which represented the risk of cholera per one
unit increase in the number of bus stops plus markets for
each suburb.

Finally, we represented graphically the epidemiologi-
cal information generated in our analysis in two maps. The
absolute number of cholera cases by suburbs and the SRR
of cholera by suburb. We used Harare’s digital base map,
which was developed by the Department of the Surveyor-
General of the government of Zimbabwe. The map was
digitized based on satellite imagery with Arcview software
(Esri, Redlands, CA, USA), including streets, railroads, bus
stops, markets and administrative boundaries of suburbs.

We used Stata (StataCorp LP, College Station, TX, USA)
for statistical analysis and Arcview to present spatial geo-
graphical information.

3. Results
3.1. Epidemic description by person, place and time

During this cholera outbreak, CTCs and ORPs managed
by MSF in Harare and Chitungwiza registered and cared for
19 422 persons meeting the case definition. The descrip-
tion of the epidemic by person shows that the population
of working age and thus mobile (15 to 44 years old) rep-
resented 58.4% of cholera cases during the outbreak in
Harare. Children <2 years of age represented 67% of the total
cholera cases amongst children <5 years of age (Table 1).

As shown in Table 2, there were gender differences in
the proportion of cholera cases by categories of age. There
was a higher proportion of men >35 years than women of
the same age, although this was not the case with younger
men (15-24 years).

The description of the number of cases and attack rates
by place (suburb) is presented in Table 3. The suburb with
highest attack rate was Hopley with 90.3 cholera cases
per 1000 people, 95% Cl: 82.8-98.2, followed by Waterfalls,
Mbare, Budiriro, Glen View and Glen Norah.

The epidemic curves by suburbs starting from epidemi-
ological week 31 in 2008 (27 July - 2 August) to week 29
in 2009 (19-25 July) showed that the first cholera cases
were registered during epidemiological week 34 in 2008
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Figure 1. Evolution in time of cholera cases by suburbs in Harare from epidemiological week 31 in 2008 (27 July- 2 August 2008) to epidemiological week

29in 2009 (19-25 July 2009) (n=19 422 cases).

in Chitungwiza (17-23 August). The epidemic then rapidly
spread to the whole of Harare city starting with Epworth,
Waterfalls, Mbare and Glen View. The total duration of
the outbreak was 46 weeks. The epidemic presented two
peaks; the first one took place in week 50 of 2008 (7-
13 December) and the second in week 11 of 2009 (15-21
Marcht) (Figure 1).

3.2. Spatial distribution of cholera cases and smoothed
rate ratios

The distribution of cholera cases by suburb showed that
the south west of Harare and Mbare suburbs were the most
affected while industrial areas and north suburbs the least.
In Hopley and Waterfalls more than 5% of the population
were affected by cholera, and over 2% of the population in
Mbare, Budiriro, Glen View and Glen Norah (Figure 2).

The number of cholera cases correlated positively with
the number of markets and bus stops by suburb, with an R
of 0.52 (P=0.01). The scatter plot of the rates ratios showed
that the increase in number of bus stops plus markets by
suburbs augmented the risk of cholera, with an R? of 0.31
(P=0.01) (Figure 3). The increase of one unit in the number
of bus stops plus markets by suburbs increased the risk of
cholera by 11% (Risk Ratio=1.11; 95% Cl=0.99-1.23).

The spatial representation of smoothed rate ratios by
suburb compared to the whole rate ratio of Harare and Chi-
tungwiza showed a high risk of cholera in Mbare and south
west suburbs of Harare (Figure 4).

4. Discussion

This study shows a spatial pattern of the distribution of
cholera cases during the epidemic in Harare. This pattern is
characterised by a low risk of cholera in the north of Harare,
in low density residential areas, and a higher risk in low
lying high density south west areas.

This spatial distribution of cases could be linked to
the social and historical construction of the city which is
characterised by the geographical location of more afflu-
ent suburbs, with low densities of population in the north
and high density poorer areas in the south. High den-
sity population areas and lower socioeconomic status have
both been identified as important risk factors in cholera
transmission.'213 Despite the changes in social and eco-
nomic conditions since independence, the differences in
density of housing persist.141> In the 1990s, two articles
warned about the deficit of water supplies in the sub-
urbs of the south of Harare and the problems related
with the urban drainage system for resource recovery
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Figure 2. Map of greater Harare, including administrative boundaries, industrial areas, railway, bus stops and markets (2A) in relation to the distribution
of cholera cases by suburbs (2B), 2008-2009 (n=19 422 cases).
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Figure 3. Scatter plot between cholera cases and the number of bus stops plus markets by suburbs in Harare, with a linear interpolation and 95% confidence
interval, 2008-2009 (n =19 422 cholera cases).

Figure 4. Distribution of smoothed rates ratios by suburbs in Harare 2008-2009 (n=19 422 cholera cases).

Please cite this article in press as: Luque Fernindez MA, et al. Descriptive spatial analysis of the cholera
epidemic 2008-2009 in Harare, Zimbabwe: a secondary data analysis. Trans R Soc Trop Med Hyg (2010),
d0i:10.1016/j.trstmh.2010.10.001




G Model
TRSTMH-1423; No.of Pages8

M.A. Luque Ferndndez et al. / Transactions of the Royal Society of Tropical Medicine and Hygiene xxx (2010) Xxxx-xxx 7

and protection of drinking water supplies in downstream
areas that coincided with south west Harare suburbs and
Chitungwiza.?6-27

Up to now it has been accepted that cholera has become
endemic in some rural areas in Zimbabwe but following
this outbreak, we can suggest the possibility that there
is now a natural reservoir of Vibrio cholerae in Harare. In
endemic areas cases have been shifting to younger chil-
dren, with a peak of severe cases at the age of two.%8
By contrast, in epidemic patterns of transmission, such as
when Vibrio cholerae is introduced into an immunologically
naive population, all age groups seem equally susceptible
to symptomatic infection.?? Our study shows that amongst
the children five years old or younger, children two years
of age or younger were the most affected by the cholera
epidemic, suggesting an endemic rather than epidemic epi-
demiological pattern. Clearly, more in-depth studies of the
environment are needed to verify whether an endemic
reservoir of Vibrio cholerae exists in Harare city or Chitung-
wiza.

The first cases reported by the CTCs were in Chitung-
wiza, probably a natural environmental reservoir of Vibrio
cholerae. Southern suburbs of Harare have numerous bus
stops, where people from Chitungwiza arrive in the city
for work. Often adjacent to these bus stops are crowded
informal markets, popular with commuters, with very poor
sanitary conditions.!41> Our results show that the mobile
working population (15-44 years of age) represented the
greatest proportion of cases, strongly suggesting that the
combination of a highly mobile infectious working popula-
tion coming together in the overcrowded and unsanitary
conditions found in markets significantly influenced the
spread of cholera into the city through person to person
transmission.29-31

Our data are based on an estimated suburb population
and we recognize that the estimates may not reflect the
real figures during the epidemic. However we tried to take
into account the natural average growth of the population
in order to work with most realistic population estimates
possible. Waterfalls and Hopley, where there are not bus
stops and markets, have a high cholera risk, whereas other
suburbs where there are many, as in Dzivarasekwa and
Kuwadzana, have a low risk. It may be explained by popu-
lation figures, with high population density in the former
and lower in the later case. However more in-depth anal-
yses are needed in order to understand the dynamic of the
epidemicin these suburbs. Another limitation is the impos-
sibility to control the effect of age on the comparison of the
rates ratios by suburbs. Though an indirect standardisation
of rates by age would be the best option, it was not possible
to find figures of population by suburbs stratified by cate-
gories of age. Finally, the risk of cholera by suburbs cannot
be attributed to one simple individual living in one specific
suburb; we need to be aware of the ecological fallacy.

In conclusion, it has been shown that the distribution of
cholera cases by suburb in Harare during the outbreak of
2008-2009 followed an identifiable spatial pattern related
to the active population movements and high density
population areas. The identification of this clear spatial
pattern could guide public health action in order to advo-
cate for improving water and sanitation conditions and

specific cholera preparedness measures in the most
affected areas.
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In Europe, different studies have identified immigrant women coming from developing countries as a
risk group for maternal death. In Spain, an ecological study showed higher maternal mortality rates
among foreign mothers compared with Spanish mothers during 2003-04. To examine whether the
maternal death risk among foreign mothers in Spain is increased, we performed a population-based
matched case—contro!l study. Each case of maternal death during 1999-2006 was matched with four
mothers who had given birth during the same year the case occurred. The National Statistics Institute
provided the data. The variables in the study were maternal age and country of origin. We used a
conditional logistic regression analysis. Adjusted by age, the risk of maternal death was 87% higher
among foreign mothers. This study confirms that there is an increased risk of maternal death among
foreign mothers in Spain. It would be desirable to analyse the socio-economic and healthcare

circumstances surrounding the deaths.

Keywords: epidemiology, ethnic groups, maternal age, maternal mortality

.........................................

Introduction

From 1930 through the 1980s, the maternal mortality ratio
registered a clear decline in most European countries, with
it then remaining stable in the following years."* In the 1990,
different authors forecasted a rise in the maternal mortality ratio
by the beginning of the 21st century, specifically in Europe and
related to maternal age and immigration.>* A recent ecological
study confirmed a change in the maternal mortality pattern in
Spain over the decade, 1996-2005, marked by a rising trend and
an increased risk at advanced maternal ages.” This study
detected a cluster of maternal mortality from 2003 to 2004,
where 32% of maternal deaths occurred among foreign
mothers during the 2-year period.” In this respect, other
studies have identified women at advanced reproductive age
and immigrants coming from developing countries as risk
groups for maternal death.*® However, the data yielded in
that study do not enable us to specify what percentage of the
32% recorded for deaths among foreign mothers is attributable
to mothers from developing countries. Finally, interpreting
aggregated data can result in an ecological fallacy.

.......................................................

To test whether there was an increased risk of maternal
death among foreign mothers, this study aimed to compare
the risk of maternal death between foreign and Spanish
mothers from 1999 to 2006 in Spain.

Methods

We performed a population-based matched case-control
study. Cases and controls were taken from a source
population of mothers who were pregnant or had given birth
during the study period. All maternal deaths (cases) were
drawn from the National Register of Death Statistics and
broken down by cause of death, based on the death certificate.
Codes (000—099) of the International Classification of
Diseases, 10th Revision (ICD-10), were used to identify all of
the maternal deaths that occurred during the study period. The
definition of maternal death used was the one proposed by the
ICD-10. Controls were drawn from the National Register of
Live Births portion of the Natural Population Movement
Statistics, for which the official data source is the birth
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Table 1 Data from a conditional logistic regression of maternal deaths among cases and controls according
to maternal age and country of origin, Spain 1999-2006 (n =665, 133 matched sets)

Variables Cases, n (%)

Controls, n (%) OR (95% Cl)

Maternal age (years)

>40 18 (13.5)
30-39 77 (58.0)
20-29 36 (27.0)
<19 2 (1.5)

Maternal country of origin
Foreign countries
Spain

21 (15.8)
112 (84.2)

21 (4.0) 4.38 (0.82-23.51)
303 (57.0) 1.24 (0.26-5.88)
199 (37.4) 0.81 (0.16-3.87)

9(1.7) 1

52 (9.7) 1.87 (1.04-3.34)

480 (90.2) 1

registration form. Both registers are managed by the National
Statistics Institute of Spain.”

The variables in the study were maternal age at the moment
of birth and maternal country of origin, defined as the
mother’s country of birth.®> Maternal age was categorized in
four groups (<19, 20-29, 30-39 and >40 years), and the
maternal country of origin was dichotomized as Spain and
foreign country.

To increase the power of the study, four controls were
matched to each case (1:4). The controls were randomly
selected among the mothers who had given birth during the
same year the case had occurred.

For statistical analysis, we conducted a description of cases
and controls. Results are expressed as mean+ SD. We then
performed a univariate analysis, introducing age as a
continuous variable to test the effect of age on the risk of
maternal death. Finally, we performed a conditional logistic
regression of maternal deaths among cases and controls
according to maternal age and country of origin. The
reference categories were mothers <19 years for maternal age
and Spain for maternal country of origin. Adjusted matched
odds ratios (ORs) were derived from the model with their
respective 95% confidence intervals (Cls), and the attributable
risk of maternal death was calculated using the following
formula®: 100 x (OR—1)/OR.

The statistical software programme used was Stata v.10
(StataCorp, College Station, TX, USA).

Results

We compared 133 cases with 532 controls matched by year
(133 matched sets). The mean ages were 33.1+6.3 and
30.8 £ 5.1 years for cases and controls, respectively.

A total of 15.8% (n=21) of cases and 9.7% (n=>52) of
controls were of foreign nationality. Among the cases
(mothers who had died), 12 (57%) originated from Central
and South America and 5 (24%) from sub-Saharan Africa. The
remaining four (19%) were Ukrainian, English, Moroccan and
Chinese.

In the univariate analysis for each year of increased age, the
OR for maternal death increased by 8%, and the matched OR
was 1.08 (95% CI 1.04-1.12).

Table 1 presents the analysis of maternal death risk adjusted
for age and country of origin, In Spain, between 1999 and
2006, the OR of maternal death was 87% higher for foreign
mothers compared with Spanish mothers, independent of the
mother’s age. Finally, the attributable risk of maternal death
for foreign mothers was 45.3% (95% CI 2.0-88.8).

Conclusions

The results of this study confirm that there is a higher maternal
death risk among foreign mothers in Spain. To our knowledge,

this is the first study reporting a higher risk of maternal death
among foreign mothers in Spain at an individual level. This
result coincides with different studies from other countries
that have identified women of advanced reproductive age
and immigrants from developing countries as risk groups for
maternal mortality.”® Two studies conducted in the USA and
Europe highlighted the wide disparity between immigrants
from developing countries and the native population in
terms of access to healthcare,'®! Communication problems
between health professionals and immigrant patients have
been postulated as being a key factor underlying this
problem.'? Whether maternal country of origin and ethnicity
are risk factors themselves for maternal deaths is a matter of
debate, Rather, they might simply be a social construct that
reflects more meaningful factors such as culture, economics
and baseline health,'

The length of the period studied limits the consistency
of the study. This could be addressed by analysing a
longer time series; however, maternal nationality was not
available in the maternal death statistics, by cause of death
before 1999. Nevertheless, we want to highlight the
strength of the use of the national registers and the
absence of recall bias. Another limitation of the study is
the under registration and under-reporting of maternal
deaths that authors have highlighted in different European
countries.'>"?

This study shows an increased risk of maternal death among
foreign mothers in Spain. Maternal mortality is regarded as a
preventable cause of death that is strongly related to the quality
of the healthcare system and economic and social factors, The
quality of healthcare and maternal care provided to pregnant
women is an element that may account for the differences in
maternal deaths.'®"®

In Spain, it would be desirable to implement a maternal
mortality active surveillance system and the use of confidential
qualitative surveys to allow for the analysis of socio-economic
and healthcare circumstances surrounding these deaths. In-
depth understanding and characterization of a preventable
phenomenon, such as maternal death, would contribute to
understanding the differences between the groups and to
reducing maternal mortality among foreign and Spanish
mothers.
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Key points

o In Europe, different studies have identified immigrant
women coming from developing countries as a risk
group for maternal death. In Spain, an ecological
study showed higher maternal mortality rates among
foreign mothers compared with Spanish mothers

during 2003-04.
o The results of this study confirm, at an individual

level, that there was a higher risk of maternal death
among foreign mothers in Spain during 1999-2006.

e In Spain, it would be desirable to use qualitative
surveys to analyse the socio-economic and healthcare
circumstances surrounding these deaths to understand
the differences in maternal mortality between the
groups.
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An outbreak of acute gastroenteritis occurred in a nursing home
for elderly in Majorca between 4 and 23 February 2008. To know
its aetiology and mechanism of transmission a retrospective cohort
study was conducted with a fixed cohort including 146 people
(96 residents and 50 employees). The data were collected from
clinical histories and through a survey by questionnaire. In total 71
cases were identified (53 residents, 18 employees), corresponding
to an overall attack rate (AR) of 48.6%. The consumption of tap
water, adjusted by age, sex and consumption of meals provided at
the nursing home, presented a relative risk (RR) of 4.03 (95%Cl,
1.4-11.4). The microbiological analyses confirmed the presence
of norovirus and/or rotavirus in five of the seven stool samples
submitted. The slow appearance of cases at the beginning of the
outbreak is characteristic of a person to person transmission, while
the sudden peak in the middle of the month suggests a common
source such as the tap water. We therefore concluded that the
outbreak likely originated from two sources: an infected employee of
the nursing home and the tap water. The high number of dependent
residents most probably facilitated the spread of the outbreak.

Introduction

The progressive aging of the Spanish population increases the
demand for residential services. The resulting increase of the
numbers of nursing homes and their residents has favoured the
emergence of acute gastroenteritis outbreaks in these institutions
over the past years [1]. Given the risk characteristics of this
particular population, these outbreaks are characterised by high
morbidity with high attack rates and long duration [2].

Enteropathogenic viruses, including caliciviruses, are the most
common causal agents in these outbreaks [3-5]. Rotaviruses are
also responsible for severe diarrhoea, but mainly in children [6,7].
Nevertheless, outbreaks of acute gastroenteritis in nursing homes
for elderly caused by rotavirus have been described in the literature
[8-101.

In Spain, little information is available on morbidity and mortality
associated with norovirus infection, its distribution among the
population, and many of its epidemiological characteristics. This
is primarily due to the fact that sample collection and laboratory

screening for noroviruses is not done routinely [11]. Compared to
other EU countries, not many studies of gastroenteritis outbreaks
caused by norovirus are described in general and in nursing homes
in Spain in particular [4, 12-15].

It is estimated that norovirus is the most common cause of acute
gastroenteritis in some European Union countries, with 6% and
11% of all intestinal infectious diseases attributed to norovirus in
the United Kingdom and the Netherlands, respectively [16,171].

Noroviruses are transmitted primarily through the faecal-oral
route, either by direct person-to-person spread or by faecally
contaminated food or water. Secondary and tertiary cases appear
quickly through a person-to-person transmission. Noroviruses can
also spread via a droplet route from vomits [18,19].

In healthcare facilities, transmission can additionally occur
through hand transfer of the virus to the oral mucosa via contact
with materials, fomites, and environmental surfaces that have been
contaminated with either faeces or vomits. These circumstances
make it extremely difficult to control outbreaks in institutional
settings [20,21].

Between 4 and 23 February an outbreak of acute gastroenteritis
occurred in an elderly nursing home in Majorca, Spain. The outbreak
was characterised by a slow start followed by an explosive increase
in the number of cases which may be linked to a common source. To
contain the outbreak, between 9 and 11 February, the nursing home
authorities implemented the following control measures: enteric
isolation, cleaning of areas contaminated by vomit, restriction of
visitors, suspension of the consumption of tap water, distribution
of bottled water, cleaning and chlorination of the water cistern,
and stool sampling. The notification of a suspected gastroenteritis
outbreak was sent to the health authorities of the Balearic Islands
on 13 February. In view of the microbiological confirmation of a
mixed viral aetiology (norovirus and rotavirus) and the high attack
rate, an epidemiological investigation to determine the causes and
transmission routes of the outbreak was launched on 5 March.
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Methods

Study design

A retrospective cohort study was conducted including all
residents and employees (health workers, cleaning, laundry and
maintenance service and administration) who were present in the
nursing home in February. The observation period covered 29 days,
from 1 to 29 February 2008. Persons who were admitted to or
began employment in the nursing home after 29 February or those
who were not present for the entire period of 29 days were excluded
from the study.

A case of gastroenteritis was defined as any person working
or residing in the nursing home during the month of February
2008 who had an episode of acute diarrhoea (defined as three or
more liquid stools in 24 hours) or vomiting, or two or more of the
following signs: fever, abdominal pain, malaise and nausea.

Data source and epidemiological survey

Two data sources were used. The first one was a computerised
database with the medical history of all residents of the nursing
home. Information on the employees was obtained through an
epidemiological self-administered survey. The questionnaire
collected data on the employment position, working shifts and
location within the nursing home (ground- or first floor, module
A, B or C), as well as consumption of meals and drinking of tap
water at the workplace during the month of February and on days
8, 9 and 10 of the same month (these dates were chosen taking
into consideration the peak in case numbers on 13 February and
the 72-hour incubation period). Finally, questions concerning
symptoms experienced during the month of February, history of
the disease and information on family members affected.

Microbiological analysis

Stool samples were collected by the medical doctor of the
nursing home and sent for routine bacteriological testing to the

FicurE K

Epidemic curve of cases, by date of onset of symptoms, outbreak
of gastroenteritis in a nursing home for elderly, Majorca, February
2008 (n=71)
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reference laboratory in the Balearic Islands. Subsequently, as viral
origin was suspected in this outbreak, the health authorities of the
Balearic Islands sent the available samples to the laboratory of the
National Centre of Microbiology in Majadahonda near Madrid where
polymerase chain reaction (PCR) was used for identifying norovirus
and Elisa test for the identification of rotavirus.

Samples of drinking water could not be taken by the outbreak
investigation team because on 26 February cleaning and chlorination
of the water cistern of the residence was carried out. Food samples
from different meals were collected during the week between 11
and 17 February, i.e. before the arrival of the outbreak investigation
team, and were tested for bacteria only.

Statistical analysis:

Common statistical methods were used for describing the
variables related to personal data and place of work or residence
within the nursing home. A univariate descriptive analysis was done
to study the risk factors of employees and residents. The attack
rate, the incidence densities, incidence density ratios (IDR) and
the aetiological fractions due to exposure were calculated with their
respective 95% confidence interval. The incidence densities were
expressed in person-days. The differences of rates were analysed
through the Fisher’s Exact Test [22]. Finally, multivariate analyses
using Cox regression with explanatory purpose were done to test
the foodborne and the waterborne hypotheses, adjusted for age
and sex. The overall significance of the model was verified through
a maximum likelihood ratio test and the individual significance
using p value of 2 (chi square) by Wald'’s test. The resulting model
relative risks (RR) were expressed with their respective 95% CI.
The verification of the hypothesis of proportionality of risks was
carried out using the graphic method of logarithmic survival curves:
Ln(-LnS (t)). The study of outliers and influential values was done
through the analysis of the residuals. EPIDAT v.3.1 was used for
the data collection and Stata v.10 for the data analysis.

Results

The study population consisted of 168 persons, 96 of them were
residents and 72 employees of the nursing home. Information was
obtained from 146 people; 100% (n= 96) of the residents and 69%
(n=50) of the employees. Among the 50 employees included in the
study, 38 (76%) were health workers. Among the 22 employees who
did not respond to the questionnaire, nine worked in administration,
management or services (laundry, cleaning and cooking) and 13
were health workers.

Descriptive analysis of the residents

The sex ratio (males to females) among residents was 0.2 and
the median age was 82 years, with an interquartile range (IQR) of
12. Over 60% of the residents needed help to perform activities
of daily living. Dementia was present in 54% and 41% were
incontinent. Among the residents, 53 (55%) fulfilled the case
definition. The most common symptom was diarrhoea, present
in 98% of the cases. All residents ate the meals provided by the
nursing home and drank the tap water of the nursing home until
distribution and consumption of bottled water was ordered by the
director on 11 February.

Descriptive analysis of the employees

Among the employees, the sex ratio (males to females) was 0.06.
The median age was 37.7 years (IQR: 17). The median time at
workplace was six months. Five (10%) employees drank tap water
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TABLE K

Attack rates and incidence densities in the cohort, by residents, employees, consumption of meals and drinking of tap water; outbreak of
gastroenteritis in a nursing home for elderly, Majorca, February 2008 (n=146)

Variables Cohort ["}/:ﬁglgo/: a&cﬁ Incid?gg;dceInsity* P value**
146 71 48.6 (38.5-61.3) 2.3 (1.8-2.8)

Cohort 0.02

Residents 96 53 55.2 (42.1-72.2) 2.7 (2.1-3.6)

Employees 50 18 36.0 (22.6-57.1) 1.5 (0.9-2.4)

Employees 0.13

Health workers 37 16 42.1 (25.7-68.7) 1.8 (1.1-2.9)

Others*** 13 2 16.6 (4.2-66.6) 0.6 (0.1-2.5)

Sex 0.39

Male 23 13 48.7 (37.5-63.2) 2.2 (1.7-2.9)

Female 123 58 56.5 (32.3-97.3) 2.8 (1.6-4.8)

Drinking of the nursing home tap water < 0.05

Yes 102 58 56.8 (43.9-73.5) 2.8 (2.2-3.7)

No 44 13 29.5 (17.1-50.8) 1.1 (0.6-1.9)

Diet 0.09

Standard 59 32 54.2 (38.3-76.7) 2.6 (1.9-3.7)

Diabetic 19 12 63.1 (35.8-111.2) 3.3 (1.8-5.7)

Soft 13 8 61.5 (30.7-123.0) 3.5 (1.7-6.9)

Pureed 14 4 28.5 (10.7-76.1) 1.2 (0.4-3.1)

Do not eat meals at the nursing home 41 15 36.5 (22.0-60.6) 1.5 (0.9-2.5)

* Incidence density per 100 people and day
** P value of %2 of Fisher’s exact test
*** Cleaning, laundry and maintenance service and administration

TABLE 2

Univariate analyses of gastroenteritis cases in residents of the nursing home, outbreak in Majorca, February 2008 (n=96)

Variables Cohort of Attack rate Incidence density* Incidence density ratio  Attributable fraction
residents (%) (95%CI) (95%CI) (95%CI) (exposed) (95%CI)

Sex >

Female 76 41 53.9 (39.7-73.2) 2.6 (1.9-3.5) 1

Male 20 12 60.0 (34.0-105.6) 3.1 (1.7-5.4) 1.2 (0.5-2.2) 15.2 ([-7.7]-5.6)

Age 1in years **

< 80 years 43 25 58.1 (39.2-86.0) 2.9 (2.0-4.4) 1.2 (0.6-2.1) 15.6 ([-5.1]-52.6)

2> 81 years 53 28 52.8 (36.4-76.5) 2.5 (1.7-3.8) 1

Independent in the activities of daily living *

Yes 38 21 55.1 (39.2-78.0) 2.6 (1.7-4.0) 1

No 58 32 55.2 (36.0-84.7) 2.8 (1.9-3.9) 1.1 (0.6-1.9) 5.7 [[-5.8]-48.3]

Physical disability*** **

Yes 36 18 50.0 (31.5-79.3) 2.4 (1.5-3.8) 1

No 59 35 59.3 (42.5-82.6) 2.9 (2.1-4.1) 1.22 (0.7-2.3) 18.2 ([-48.2]-56.4)

Dementia **

Yes 52 26 50.0 (34.0-73.4) 2.4 (1.6-3.6) 1

No [ 27 61.3 (47.1-89.4) 3.0 (2.1-4.5) 1.2 (0.7-2.2) 21.0 ([-40.5]-55.7)

Control sphincters >

Yes 56 28 50.0 (34.5-72.4) 2.4 (1.7-3.6) 1

No 40 25 62.5 (42.2-92.4) 3.1 (2.1-4.6) 1.3 (0.7-2.2) 20.0 ([-43.0]-55.0)

Diet **

Standard 50 29 58.0 (40.3-83.4) 28.8 (20.0-41.5) 2.4 (0.8-9.5) 59.1 ([-16.3]-89.5)

Diabetic 19 12 63.1 (35.8-1112) 32.6 (18.5-57.4) 2.7 (0.8-11.7) 63.8 [[-19.3]-91.4]

Soft 13 8 61.5 (30.7-123.0) 34.6 (17.3-69.2) 2.9 (0.8-13.3) 65.9 ([-27.1]-92.5)

Pureed 14 4 28.5 (10.7-76.1) 11.8 (4.4-31.4) 1

Type of room **

Simple 46 23 50.0 (36.1-63.8) 2.3 (1.5-3.5) 1

Double 50 30 60.0 (46.1-72.4) 3.1(2.1-4.4) 1.3 (0.7-2.7) 24.1 ([-30.6]-55.9)

Floor >

Ground floor 24 11 45.8 (25.3-82.7) 1.9 (1.0-3.5) 1

Second floor 72 42 58.3 (43.1-48.0) 3.0 (2.2-4.1) 1.5 (0.8-3.3) 35.8 [[-26.7]-70.2]

* Incidence density per 100 people and day
** P value > 0.05 of y? of Fisher’s exact test
*** Information on physical disability was available for 95 of the 96 residents in the cohort (one missing)
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FIGURE 2 FIGURE 3

Survival function of the tap water adjusted by age, sex and Verification of the hypothesis of proportional risks assumption,
consumption of meals at the nursing home, outbreak of logarithmic survival curves, Ln(-LnS (t)), outbreak of gastroenteritis
gastroenteritis in Majorca, February 2008 (n=146, 48.6% cases) in a nursing home for elderly, Majorca, February 2008
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TABLE 3

Univariate analyses of gastroenteritis cases in employees of the nursing home, outbreak in Majorca, February 2008 (n=50)

Variables Cohort of Attack rate (%) (95% Incidence density* Incidence density ratio  Attributable fraction
employees cI) (95% CI) (95% CI) (exposed) (95% CI)

Sex **

Female 47 17 36.1 (22.4-58.1) 1.5 (0.9-2.3) 1.1 (0.2-48.5) 13.9 ([-4.5]-97.9)

Male 3 1 33.3 (4.7-23.6) 1.2 (0.2-9.2) 1

Age in years***

<24 8 3 37.5 (12.116.2) 1.5 (0.5-4.8) 1.5 (0.2-1.7) 36.3 ([-37.5]-91.4)

25-34 12 3 25.0 (8.0-77.5) 0.9 (0.3-3.0) 1

35-44 12 6 50.0 (22.4-111.2) 2.1 (0.9-4.8) 2.1 (0.4-13.5) 54.2 ([-11.4]-92.6)

> 45 15 6 40.0 (17.9-89.0) 1.7 (0.7-3.8) 1.7 (0.4-6.9) 43.2 ([-12.2]-85.5)

Job position

Health workers 38 16 42.1 (25.7-68.7) 1.8 (1.1-2.9) 2.9 (0.7-2.6) 65.7 ([-45.6]-96.1)

Others**** 12 2 16.6 (4.1-66.6) 0.6 (0.1-2.4) 1

Working hours

Day shift 16 8 50.0 (25.0-99.9) 2.2 (L.1-4.4) 2.3 (0.5-13.4) 56.5 ([-81.2]-92.5)

Afternoon shift 8 3 37.5 (12.0-116.2) 1.6 (0.5-5.0) 1.6 (0.2-12.5) 40.5 ([-34.3]-92.0)

AU shifts 3 1 33.3 (4.6-23.6) 1.4 (0.2-10.1) 1.5 (0.1-18.6) 33.0 ([-342.2]-94.6)

Day/night shift 11 3 27.2 (8.7-84.5) 1.1 (0.3-3.4) 1.1 (0.1-8.6) 13.1 ([-54.8]-88.3)

Day/Afternoon shift 12 3 25.0 (8.0-77.5) 0.9 (0.3-2.9) 1

Length of employment in months =

11-14 months 10 5 50.0 (20.8-120.1) 2.3 (9.9-57.4) 2.6 (0.5-13.2) 61.2 ([-76.9]-92.4)

7-10 months 11 5 45.4 (18.9-109.2) 2.0 (8.5-49.4) 2.2 (0.5-11.3) 55.7 ([-105.7]-91.2)

4-6 months 12 4 33.3 (12.5-88.8) 1.2 (4.8-34.0) 1.4 (0.3-7.35) 28.7 ([-282.7]-86.7)

0-3 months 17 4 23.5 (8.8-62.6) 0.9 (3.4-24.2) 1

Location at the workplace (floor and module) in February >

Ground floor 10 3 30.0 (9.6-93.0) 1.1 (0.3-3.5) 1.4 (0.2-8.2) 28.0 ([-391.7]-87.8)

Second floor, module A 7 2 28.5 (7.1-114.2) 1.1 (0.2-4.3) 1.3 (0.1-9.1) 23.7 ([-743.3]-89.0)

Second floor, module B 6 4 66.6 (25.0-117.6) 4.5 (1.7-12.1) 5.5 (1.0-29.6) 81.8 (2.5-96.6)

Second floor, module C 8 5 62.5 (26.0-150.1) 2.7 (1.1-6.5) 3.3 (0.7-16.6) 69.6 ([-41.0]-93.9)

Bath floors 19 4 21.0 (7.9-56.0) 0.8 (0.3-2.1) 1

Consumption of the nursing home meals in February >

Yes 9 3 33.3 (10.7-103.3) 1.4 (0.4-4.3) 1

No 41 15 36.5 (22.0-60.6) 1.5 (0.9-2.5) 1.1 (0.3-5.8) 7.4 ([-227.0]-82.8)

Drinking of the nursing home tap water in February 0.01

Yes 5 4 80.0 (30.0-213.1) 6.5 (2.4-17.4) 5.3 (1.2-17.0) 81.3 (0.2-94.1)

No 45 14 31.1 (18.4-52.5) 1.2 (7.2-20.7) 1

*Incidence density per 100 people and day

** P value > 0.05 of 42 of Fisher’s exact test

*** Information on age was available for 47 of the 50 employees in the cohort (three missing)

**** Cleaning, laundry and maintenance service and administration; (working in administration was not reported by any case)
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from the cistern of the nursing home during the month of February,
and nine (18%) ate the standard menu during the same time.
18 cases (36%) were identified among the employees. The most
common symptom reported by employees was diarrhoea, followed
by abdominal discomfort.

Descriptive temporal analysis

The outbreak began on 4 February and lasted until 23 February.
The first two cases with onset of symptoms on 4 February were
employees of the centre. Both were included in the study but only
one provided detailed answers to all questions in the questionnaire.
This index case was a nursing assistant who during the month of
February worked in fixed morning shifts in the module B on the
first floor. This person was diagnosed with acute gastroenteritis by
a physician. The relatives of the index case were also affected and
began to show symptoms on 6 February (Figure 1).

The outbreak peaked on 13 and 14 February (11 and 9 cases,
respectively). The latest reported date of onset of symptoms was
23 February (two cases).

Attack rates, incidence densities

The overall attack rate (AR) was 48.6% (95% confidence
interval, Cl, 38.5-61.3). The AR among the employees (n=50)
was 36% (95%Cl, 22.6-57.1). The AR among the residents (n=
96) was 55.2% (95%Cl, 42.1-72.2).

There were no significant differences between attack rates and
the incidence densities according to sex and consumption of the
menu. However, the risk of illness following consumption of tap
water from the nursing home was significantly higher among those
who drank it compared to those who did not (Table 1).

Univariate analysis

Among residents, women of any age and people of both sexes
below 80 years of age were most affected. Being resident of the
first floor in a double room, incontinent and dependent on the staff
to handle the basic activities of daily living, posed a greater risk of
infection. The risk of residents of double rooms was 30% higher
(IDR: 1.3 Cl195% [0.7-2.2]) than those of single rooms. There were
no significant differences between risks related to different diets
(i.e. standard, diabetic, pureed, etc.) within the meals consumed
in the nursing home (chi square of Fisher’s exact test for unequal
rates, p= 0.098) (Table 2).

TABLE X

Multivariate analyses by Cox regression model of gastroenteritis
cases categorised by age, sex and consumption of meals and tap
water at the nursing home, outbreak in Majorca, February 2008
(n=146)

Variables cue'EF; E‘é:a'ient St:prgua: 4 REI'[%?“’ZECHSK valF:le*
Age (in years) -0.01 0.01 [0_9”7'?1?01) 0.17
fne;lgemale vs -0.03 0.31 (0.513'_05’.79) 0.93
\[/]v‘:tr:akrﬂggegfvtsaﬁo] 1.39 0.33 (1.4;12.:;..38] 0.01
ﬁwoenaslgr?stejsm\;soau] -0.05 0.25 [0.5%?16.56] 0.85

* P value of y? Wald’s test

Among employees, health workers between 34 to 44 years of
age, with fixed morning shifts attached to the module B of the first
floor and more than 10 months at the workplace had a higher risk
of acute gastroenteritis. The consumption of tap water during the
month of February is the highest risk factor associated with the
acute gastroenteritis (Table 3).

Multivariate analysis

The consumption of tap water during the month of February is a
clear risk factor for gastroenteritis within employees and residents.
The unadjusted risk ratio for drinking tap water was 2.5 95% ClI
(1.3-4.5). Regardless of age, sex and consumption of the menu,
individuals from the cohort, who drank water, were four times more
at risk of acute gastroenteritis than those that did not consume
(Table 4, Figures 2 and 3).

Lahoratory results

On 29 February the results of laboratory analysis of samples
taken during the outbreak confirmed the isolation of viral
enteropathogenic agents in five of the seven samples submitted:
norovirus in three of them, rotavirus in one and both norovirus
and rotavirus in the fifth one. The food samples tested during the
outbreak were negative for bacteria.

Discussion

The description and the epidemiological analysis of the outbreak
allow us to reconstruct the possible source and subsequent
transmission of infection in the nursing home. The index case of 4
February was a clinic assistant who worked in fixed morning shifts
at module B of the first floor. In this module, where the outbreak
began among residents, it is likely that the index case introduced
the virus into the residence. This hypothesis is also supported by
the fact that the washing and changing clothes of residents is
done during the morning shift, the workload is bigger than in the
other shifts and the contact between employees and residents is
closer.

Regarding the transmission of the outbreak, the epidemic curve
with mild start and slow spread until 9 February would support the
hypothesis of introduction of rotavirus from outside through the
index case. However, on 13 and 14 February an explosive peak,
lasting two-days, occurred affecting only residents. Knowing the
pathogenesis of norovirus, its epidemiological characteristics and
the fact that calicivirus outbreaks have been associated with a
common water source [23-271], it is likely that this peak was due
to consumption of tap water from the nursing home. All residents
and five (10%) of employees in the centre drank tap water until
11 February, when distribution of bottled water was imposed due
to the suspicion of an acute gastroenteritis outbreak. Within 72
hours after the closure of the cistern the highest case load per day
were reported. In addition, all these cases had drunk tap water
before. If we take into consideration the incubation period of these
viral agents, the epidemic peak of day 14 and 15 corresponds
well to the prohibition to consume tap water and the provision of
bottled drinking water. This assumption is further supported by
the results of the statistical analysis. The risk of gastroenteritis
was four times higher in those individuals of the cohort who had
consumed tap water regardless of age, sex and consumption of the
nursing home meals. From the qualitative information obtained
from staff interviews, we understood that days before the start of
the outbreak there were complaints from residents of a bad taste
of the tap water.
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There were no differences between the risks related to different
diets, so the alimentary hypothesis was rejected. The risk of acute
gastroenteritis was similar for those who usually ate at the residence
as for those who did not, and multivariate analysis confirmed the
absence of association between the outbreak and having meals at
the nursing home.

Therefore, disregarding the hypothesis of food source, we
consider as very likely the coexistence of two routes the outbreak
was introduced into the nursing home. The first was infection
imported from outside, most likely by the index case we identified,
which progressed by a person to person transmission. The second
was a common source, most likely the tap water.

The outbreak took place in a closed setting which usually results
in high attack rates. However, in this outbreak, the double source
could also explain the high virulence and high transmissibility of
infection, that affected half of the cohort and a density incidence
of 2.3 (95%Cl: 1.8-2.8) cases per 100 person-days. The unique
dynamics in the transmission of this outbreak makes it markedly
different from other outbreaks in nursing homes studied in Spain
[4, 10-13].

After the peak on 13 and 14 February, the outbreak adopted
a person to person transmission pattern affecting employees and
residents. This hypothesis is supported by the high attack rates in
both incontinent and dependent residents and health workers in
fixed morning shifts of module B of the first floor. In addition, the
risk of becoming ill among health workers was greater for those
with fixed morning shifts, when as previously commented workers
usually have more contact with residents. This phenomenon of
spreading the disease by person to person is recurrent in different
outbreaks described in nursing homes in Spain and in health care
settings in other European countries [4,12-15, 28].

The greatest risk of becoming ill in the group of dependent
residents and those with incontinent sphincter may be related to
the special care they required. In this group of residents, the health
worker per resident ratio is one per 12. As 60.4% of the residents
needed assistance in performing activities of daily living, and 41%
were incontinent, this might be a factor to take into account when
trying to understand the difficulty of controlling the mechanism of
person to person transmission in an outbreak in such setting.

Considering the limitations of this study, we must be prudent in
interpreting the results where statistically significant associations
were not found, since there is a possibility of false negative results
in the statistical analyses. We should not overlook the possibility of
a classification bias due to the memory at the time of completing
the epidemiological questionnaire. Another limitation includes the
selection bias introduced with the loss of selective information
in the subgroup of employees in our cohort, linked to the non-
response of the epidemiological questionnaire. This represents a
21.6% rate of non-response among employees. Therefore, apart
from being cautious in extrapolating the results to the subgroup
of employees, we should bear in mind that when we report the
relative risks in the bivariate analysis of this group, the statistical
power of our results is 22%. And finally, the impossibility to confirm
by laboratory the presence of viruses in the drinking water of the
cistern of the residence can subtract the attribution force of water
as the causal hypothesis.

We can conclude that the studied outbreak showed a high attack
rate and affected both residents and employees. The aetiology
of the outbreak was mixed, with the involvement of norovirus
and rotavirus. It is likely, that the high level of dependence of
the residents had been a facilitating factor of the spread of the
outbreak.
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Historia del articulo: Objetivos: Conocer la evolucion y la tendencia de la fecundidad en Espafia, asi como averiguar si las tasas
Recibido el 15 de enero de 2009 especificas de fecundidad durante 1996-2006 difieren en funcion de la edad y la nacionalidad de las
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Palabras clave:
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estandarizacion directa; la fecundidad de las mujeres extranjeras frente a la de las espafiolas, en funcion de
la edad; y el periodo en estudio se ha comparado mediante un modelo lineal generalizado. La tendencia de
la serie en funcién de la nacionalidad se ha descrito mediante graficos temporales a los cuales se han
ajustado modelos de regresion lineal simple.
Resultados: Las mujeres extranjeras han tenido mas hijos y a edades mas tempranas (indice sintético de
fecundidad: 2 frente a 1,2). La creciente tendencia observada en la fecundidad de las mujeres espafiolas
(p<0,001) se debe sobre todo al aumento de la fecundidad en edades avanzadas (> 35 afios). La fecundidad
de las mujeres extranjeras frente a las espafiolas de <19 afios es seis veces superior (razon de tasas: 6,00;
intervalo de confianza del 95%: 2,60-13,86).
Conclusiones: El patron de fecundidad de las mujeres extranjeras es diferente al de las espafiolas,
caracterizado fundamentalmente por una mayor fecundidad, muy acentuada para el grupo de mujeres de
<19 afios. Este patron puede estar asociado a diferencias sociales y culturales. Seria deseable reorientar las
politicas de prevencién y educacién sexual para tener en cuenta las especificidades socioculturales de este
grupo de mujeres, y adecuar culturalmente los mensajes de prevencion.

© 2009 SESPAS. Publicado por Elsevier Espaiia, S.L. Todos los derechos reservados.

Fertility in Spain, 1996-2006: foreign versus spanish women
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Objectives: To determine fertility trends in Spain and whether women'’s specific fertility rates differ by age
and nationality during the period 1996-2006.
Methods: We performed a population-based, cross-sectional study. Direct standardization was used to
compare fertility rates by nationality. Foreign versus Spanish women’s fertility rates by age and the period
under review were compared by a generalized linear model. The trend by nationality was described by
time plots and was analyzed by simple linear regression models.
Results: Foreign women had more children (total fertility rate: 2 versus 1.2) and at younger age. The
upward trend observed in the fertility of Spanish women (p <0.001) was primarily due to increased fertility
in older mothers (35 years and older). The fertility of foreign women aged <19 was six times higher than
that of Spanish women (rate ratio: 6.00, 95% CI: 2.60-13.86).
Conclusions: The fertility pattern of foreign women differs from that of Spanish women and is mainly
characterized by higher fertility, especially in younger women (<19 years). This pattern may be associated
with social and cultural differences. Prevention and sexual educational policies should be reformulated to
take into account the specific sociocultural characteristics of this group and to adapt prevention messages
to their cultural context.

© 2009 SESPAS. Published by Elsevier Espaiia, S.L. All rights reserved.

Introduccion

de 40 millones de habitantes en 1996 a 46 millones en 2007'. De
estos 6 millones de habitantes, el 86% (5,2 millones) han sido

En los altimos diez afios, Espafia ha experimentado un
importante cambio demografico como consecuencia de la incor-
poracion de importantes efectivos de poblaciéon extranjera. En
poco mas de una década la poblacion ha crecido un 13%, pasando

* Autor para correspondencia.
Correo electronico: fmiguelangel@isciii.es (M.A. Luque Fernandez).

ciudadanos de nacionalidad extranjera (2,1 millones originarios de
paises de la Uni6n Europea). En 2007, el 24% de la poblacion
extranjera residente en Espafia eran mujeres en edad fértil (15 a
49 afios)l. Otro importante aspecto relacionado con este proceso
de cambio demografico y social es el ligero aumento de la
fecundidad experimentado en Espafia. En 2006 se alcanz6 la cifra
de 1,4 hijos de media por mujer en edad reproductiva'. A pesar de
este aumento, todavia seguimos manteniendo un nivel por debajo

0213-9111/$ - see front matter © 2009 SESPAS. Publicado por Elsevier Espafia, S.L. Todos los derechos reservados.
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del reemplazo poblacional (2,1 hijos de media por mujer)?. Si bien
es cierto que en el ambito de la salud publica existen diferentes
publicaciones que asocian el incremento de la fecundidad a la
incorporacion de los hijos nacidos en Espafia de madre extranjera,
éstos utilizan datos referidos a comunidades auténomas en
particular y no realizan un analisis comparado de la fecundidad
de las mujeres extranjeras frente a la de las espafiolas®!2,
Si existen andlisis comparados puramente demograficos, sin
vinculos a las ciencias de la salud en general ni a la salud publica
en particular’®. Por lo tanto, no disponemos de datos compara-
tivos entre la fecundidad de las mujeres extranjeras frente a las
espafiolas desde una perspectiva epidemioldgica nacional. Es por
esto que el presente estudio pretende conocer la evolucion y la
tendencia de la fecundidad en Espaiia, asi como averiguar si las
tasas especificas de fecundidad durante 1996-2006 difieren en
funcidén de la edad y la nacionalidad de las mujeres.

Métodos
Disefio, poblacion de estudio y fuentes

Se realizd6 un estudio transversal de base poblacional. La
poblacion de estudio fue el total de los recién nacidos vivos y de
las mujeres de 15 a 49 afios residentes en Espafia durante
1996-2006. La informacion se obtuvo de las estadisticas de
nacimientos del Movimiento Natural de la Poblacién (recogidas
mediante el boletin estadistico del parto) para los datos referidos
a todos los recién nacidos vivos, y del Padron Municipal de
Habitantes para las mujeres en edad reproductiva (15-49 afios de
edad). Ambas fuentes han sido explotadas a través de la pagina
web del Instituto Nacional de Estadistica'. En el padrén se recoge
la informacion, actualizada anualmente desde 1996, de los
habitantes empadronados en cada municipio; entre otros datos,
constan la nacionalidad y la edad de las personas inscritas'®.

Variables e indicadores

Las variables en estudio son la edad y la nacionalidad. Para el
calculo de las tasas de fecundidad se utilizaron el total de recién
nacidos vivos en funciéon de la edad y la nacionalidad de las
madres, y el total de mujeres en edad reproductiva (15 a 49 afios)
en funcién de la nacionalidad y de diferentes grupos de edad. La
nacionalidad se dicotomiz6 en mujeres extranjeras y espaiiolas, y
la edad se categoriz6 en seis grupos: <19, 20-24, 25-29, 30-34,
35-39 y =40 anos.

Andlisis estadistico

Para la descripciéon de la fecundidad en Espaiia durante el
periodo 1996-2006 se calcularon las tasas de fecundidad general
y las especificas por edad y nacionalidad. Las tasas se calcularon
para cada afio y para la totalidad del periodo en estudio. Para el
calculo de las tasas de fecundidad general para los afios
estudiados se tomd como denominador la suma del total de
mujeres en edad reproductiva de cada afio. A continuacién se
calcul6 el indice sintético de fecundidad a partir de las tasas
especificas por edad y grupo de nacionalidad de la totalidad del
periodo en estudio®. Dada la ausencia de datos para el afio 1997
referidos al total de madres en edad reproductiva, se utiliz6 una
imputacion mediante el método de la media de orden 1 de los
puntos adyacentes (la media de la suma de los afios 1996 y
1998)'5. Posteriormente se calcularon las razones de tasas de
fecundidad para la totalidad del periodo en funcién de la edad
de la madre, tomando como grupo de referencia a las madres de

nacionalidad espafiola. Para la comparacion de la tasa de
fecundidad general de las mujeres extranjeras frente a la de las
espafiolas se utiliz6 una estandarizacion directa tomando como
poblacion de referencia la suma de ambos grupos de nacionalidad.
Seguidamente se calcul6 la razén de tasas ajustada por la edad
tomando como referencia a las mujeres de nacionalidad es-
pafiola'®.

Para el andlisis comparado de la fecundidad ajustada por la
edad, la nacionalidad y el periodo en estudio, se utiliz6 un modelo
lineal generalizado con link log y familia binomial negativa, y la
sobredispersion fue verificada mediante un test basado en la
regresion'’. La capacidad de ajuste de los diferentes modelos
utilizados se comparé mediante el valor del estadistico de
deviance y el test de maxima verosimilitud. El modelo con la
deviance mas pequeiia fue el que present6 los efectos del periodo,
la edad, la nacionalidad de la madre y la interaccion significativa
entre la edad y la nacionalidad. Las razones de tasas de fecundidad
de las mujeres de nacionalidad extranjera frente a las espafolas se
derivaron de este modelo. La adecuaciéon final del modelo se
comprobd mediante el andlisis grafico de los residuos de
Anscombe en funcién de los valores pronosticados y un QQ plot
de los residuos'”'®, Finalmente se representd un grafico de las
tasas de fecundidad estimadas por el modelo por grupos de edad y
nacionalidad.

Confirmada la interaccion de edad y nacionalidad, el analisis de
la evolucidn y la tendencia de la fecundidad se estratificaron en
funcién de la nacionalidad utilizando dos graficos de tiempo para
representar las tasas de fecundidad general para cada afio en
estudio y cada grupo de edad. La tendencia se analiz6é utilizado
ajustes lineales calculando la pendiente, el intercepto, el coefi-
ciente de determinacion y la significacion del ajuste. Para el grupo
de mujeres espafiolas se utiliz6 una escala logaritmica de base 10
para apreciar con mayor facilidad la diferencia entre las tasas
de los diferentes grupos de edad. Para el grupo de mujeres de
nacionalidad extranjera, la tendencia de la fecundidad general se
calcul6 a partir del afio 2000. El programa utilizado en los analisis
fue el Stata v.10.

Resultados
Descripcion de la fecundidad (tabla 1)

El 9,4% (428.845) de los recién nacidos en Espafia durante el
periodo en estudio eran de madres extranjeras. Este porcentaje no
ha dejado de aumentar desde 1996, con un crecimiento ajustado a
un modelo exponencial (Y = 2,71e%19%; RZ = 0,96). De un 3,4% de
recién nacidos vivos de madre extranjera en 1996 se pas6 a un
16,6% en 2006. La fecundidad general de las mujeres de
nacionalidad extranjera frente a las espafiolas es un 80% superior
para la totalidad del periodo. Las tasas especificas de fecundidad
de las madres extranjeras son también superiores para cada
categoria de edad, excepto para el grupo de madres de 30 a 34
afios, donde la relacion se invierte. Globalmente, las extranjeras en
edad reproductiva tienen dos hijos de media por mujer, mientras
que las espafolas tienen uno. La media de hijos por mujer en edad
reproductiva en Espafia durante el periodo en estudio era de 1,2.

La fecundidad de las madres extranjeras, ajustada por el efecto
de la edad mediante una estandarizacién directa, sigue siendo
superior, pero pasa de ser un 80% superior a un 62% (razéon de
tasas estandarizada en funcién de la edad = 1,62; intervalo de
confianza del 95% [IC95%]: 1,61-1,63).

Las razones de tasas de fecundidad para cada grupo de edad de
las madres de nacionalidad extranjera frente a la de las madres
espafiolas ajustadas por el periodo en estudio, la edad, la
nacionalidad y la interaccion cualitativa de edad y nacionalidad,
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Tabla 1

69

Tasas de fecundidad general, razon de tasas brutas y ajustadas de las mujeres de nacionalidad extranjera frente a las espaifiolas e indice sintético de fecundidad en

1996-2006 en Espafa

Grupo Nacidos vivos Extranjeras Tasa de Nacidos Espafiolas Tasa de Razon bruta de tasas de Razon ajustada de
de de madre de 15 a 49 fecundidad vivos de de 15 a 49 fecundidad fecundidad: extranjeras tasas: extranjeras
edad, extranjera, n afios, n general en madre afios, n general en frente a espafolas (IC95%)  frente a espaiiolas®
afos (%) extranjeras %o espafiola, n espaiolas, %o (IC95%)
<19 24.065 (18,3) 503.293 47,8 107.556 13.734.787 7,8 5,87 (5,79-5,95) 6,00 (2,60-13,86)
20-24 99.271 (21,4) 948.502 104,6 365.452 16.408.053 223 4,35 (4,32-4,38) 5,53 (2,40-12,80)
25-29 131.666 1.339.555 98,3 1.126.139 17.551.527 64,2 1,53 (1,52-1,54) 1,82 (0,87-4,21)

(10,5)
30-34 107.639 (6,1) 1.277.110 84,3 1.651.943 17.472.026 94,5 0,90 (0,89-0,91) 1,00 (0,43-2,32)
35-39 53.403 (6,7) 1.056.925 51,5 749.39 16.988.252 441 1,14 (1,13-1,15) 1,24 (0,54-2,86)
>40 12.801 (9,9) 1.382.701 9,3 116.317 29.913.775 3,9 2,37 (2,33-2,41) 2,45 (1,6-5,67)
Total 428.845 (9,4) 6.508.086 65,9 4.116.797 112.068.419 36,7 1,79 (1,78-1,80) -

Indice sintético de fecundidad 2,0 Indice sintético de 1,2

fecundidad

1C95%: intervalo de confianza del 95%.
Fuente: INE. Elaboraci6n propia.

2 Ajustadas por el periodo en estudio, la nacionalidad, la edad y la interaccién de edad y nacionalidad.
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Figura 1. Tasas de fecundidad pronosticadas por el modelo lineal generalizado en
funcion de la edad y la nacionalidad durante 1996-2006. Fuente: INE. Elaboracion
propia.

muestran una fecundidad notablemente mayor para las mujeres
extranjeras. Las diferencias son marcadamente superiores y
significativas para los grupos de edad de 19 y menos afios y de
20 a 24 anos, y la diferencia también es significativa, pero no tan
acentuada, para el grupo de >40 afios. La fecundidad del grupo de
<19 afios de edad es seis veces mayor en las mujeres de
nacionalidad extranjera en comparacion con la de las espafolas
del mismo grupo de edad.

Las tasas de fecundidad general estimadas por el modelo lineal
generalizado representadas en la figura 1 nos muestran como la
fecundidad se comporta de manera diferente en funcion de la
edad y la nacionalidad para el periodo en estudio. El patron de
fecundidad de las mujeres extranjeras es mayor que el de las
espafiolas para todo el periodo, y la diferencia es notablemente
superior para las mujeres <30 afios de edad. La fecundidad mas
alta para las mujeres espafiolas se debe a las mujeres del grupo de
edad de 30 a 34 afios, mientras que la fecundidad mas alta para
las extranjeras en comparaciéon con las espafiolas se produce en
las madres 10 afios menores (20 a 24 afios).

—A— 20-24 afos
—&— 30-34 afios
—0— > 40 afios

<19 afios
25-29 afios
35-39 afios
TFg 1996-2006

XX

Tasas de fecundidad general x 1.000
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1996
1997
1998
1999
2000
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2005
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2001
2002
2003

Al

=13
o

S

Figura 2. Evolucion de las tasas especificas de fecundidad por grupos de edad de
las mujeres extranjeras durante el periodo 1996-2006. Fuente: INE. Elaboraci6n
propia.

Analisis de la evolucion y tendencia

En la figura 2 puede apreciarse como en el grupo de mujeres
extranjeras la tasa de fecundidad general, desde 2000 a 2006,
presenta una tendencia negativa significativa (% de tendencia:
4046,4; 1g.1, p<0,001). La evolucion de la fecundidad por grupos
de edad se caracteriza por una fecundidad notablemente superior
a la tasa de fecundidad general para los grupos de edad de 20 a 24,
25 a 29y 30 a 34 aios, mientras que estan por debajo de la media
de la fecundidad general los grupos de <19 afios, 35a 39y >40
afios. Todas las tasas especificas de fecundidad presentan una
tendencia decreciente a partir del afio 2000, excepto las de las
mujeres de >40 afios, que permanece estable a lo largo del
tiempo.

En la figura 3 puede apreciarse que la fecundidad de
las mujeres espafiolas, al contrario que la de las extranjeras,
presenta una ligera tendencia de crecimiento lineal positivo
para la totalidad del periodo en estudio (tasa de fecundidad
general = 0,6x+33,3; R>=0,9; %> de tendencia: 8419,8; 1gl,
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Figura 3. Evolucion de las tasas especificas de fecundidad por grupos de edad para
las mujeres de nacionalidad espafiola durante el periodo 1996-2006. Fuente: INE.
Elaboracién propia.

p<0,001). Este patron de crecimiento se encuentra en todas las
categorias de edad y para todo el periodo, excepto para los grupos
de edad de 20 a 24 afios (tasa de fecundidad general = —0,13x+23;
R2=02) y de 25 a 29 afios (tasa de fecundidad general =
—1,62x+74; R? = 0,9), que presentan una tendencia decreciente.
A diferencia del grupo de mujeres extranjeras, el grupo de edad de
35 a 39 afilos presenta unas tasas de fecundidad superiores a la
tasa de fecundidad general para todo el periodo en estudio, y la
tasa de fecundidad de las mujeres >40 afios presenta un
crecimiento lineal positivo (tasas de fecundidad general = 0,2x+
2,3; R? = 0,9), mientras que el grupo de mujeres extranjeras se
mantenia estable.

Discusion

Entre los resultados de nuestro estudio cabe destacar la
fecundidad observada en los grupos de edad extremos. En
concreto, se ha puesto de manifiesto la elevada fecundidad
de las mujeres extranjeras <19 afios en Espafia. Dado que el
embarazo de las adolescentes es un importante problema de salud
publica, este resultado puede ser de gran valor de cara a la
planificacién de politicas de salud piblica nacionales. Diversos
estudios internacionales han puesto de manifiesto este hecho!®2°,
En general, la elevada tasa de fecundidad en las adolescentes se ha
asociado a diferencias socioeconémicas de los grupos implica-
dos?!?2, La prevencion requiere informacién adecuada y adaptada
a la edad, el sexo, la cultura y las experiencias sexuales del grupo
implicado. Resolver el problema de los embarazos en las
adolescentes precisa un gran esfuerzo coordinado y dirigido no
solo a los adolescentes, sino también a las esferas politica,
econémica, médica y educativa?®. En este sentido, llamamos
la atencion sobre las campaiias de salud pablica encaminadas a
la prevenciéon de los embarazos en adolescentes, puesto que
deberian de ser compatibles con el origen cultural y social de las
mujeres.

El segundo importante resultado a comentar esta relacionado
con la fecundidad de las mujeres en edades avanzadas. Nuestro
estudio confirma una tendencia creciente de la fecundidad de las
mujeres espafiolas en este grupo de edad. La edad materna
avanzada en Espafa se ha asociado a un mayor riesgo de
mortalidad fetal tardia, prematuridad y bajo peso al nacer®*. En
los Gltimos afios se ha puesto de manifiesto un problema de
infertilidad en la poblacién espafiola?’, y son muchas las
explicaciones propuestas. Sin embargo, cabe destacar el retraso
de la maternidad y la edad materna avanzada como una de las
principales causas?®=2%, El hecho de que la fecundidad de las
mujeres extranjeras >40 afios de edad sea dos veces superior a la
de las mujeres espafiolas nos lleva a preguntarnos cuales son los
factores que se asocian a ello. Las hipdtesis que surgen de la
interpretacion de los resultados de este estudio nos plantean la
necesidad de nuevos estudios observacionales que nos permitan
identificar qué grupos de nacionalidades (mujeres europeas o de
paises relacionados con la inmigracion econémica) explican esta
diferencia, asi como de estudios cualitativos que nos permitirian
profundizar en el conocimiento de los factores asociados a las
diferencias de fecundidad por nacionalidades.

A pesar de la baja fecundidad observada en Espafia durante el
periodo en estudio, con un indice sintético de fecundidad de 1,2,
en 2006 se apreci6 un ligero aumento (hasta 1,4)! motivado por el
continuado incremento, durante los 11 afios anteriores, de la
fecundidad de las mujeres espafiolas de 35 y mas afios, y por la
incorporacién de los recién nacidos de las mujeres de nacionali-
dad extranjera.

Varios estudios han puesto de manifiesto una mayor fecundi-
dad de las mujeres de nacionalidad extranjera en determinadas
comunidades auténomas> 2, Sin embargo, éste es el primer
estudio que analiza el impacto de la fecundidad de las mujeres
extranjeras en toda Espafia. Ademas de analizar el efecto de la
edad y el periodo para las tasas de fecundidad de las mujeres en
funcibén de la nacionalidad, se ha descrito un patron de fecundidad
manifiestamente diferente, caracterizado por una fecundidad en
las extranjeras notablemente superior comparada con la de las
mujeres espafolas, y por estar fuertemente influenciado por los
grupos de edad de menos de 30 aflos, mientras que en el grupo de
mujeres espafiolas el patron de fecundidad estd fuertemente
influenciado por las de mas de 30 afios. La fecundidad de las
mujeres espafiolas presenta una tendencia creciente, fundamen-
talmente por el aumento continuado en el tiempo de las tasas de
fecundidad de las mujeres de 35 y mas afios, mientras que la
fecundidad de las extranjeras a lo largo del periodo en estudio
tiende a disminuir y estabilizarse. Este fendmeno de adaptacion
de los patrones reproductivos a los patrones de la poblaciéon de
acogida ya se ha puesto de manifiesto en Catalufia®®.

Entre las limitaciones del estudio hay que tener en cuenta que
el proceso masivo de regularizaciéon de inmigrantes acontecido en
el afio 2000 puede estar sesgando la interpretaciéon del descenso
de la fecundidad de las mujeres de nacionalidad extranjera. La
regularizacion supuso la inscripcion en los registros municipales
del padréon municipal de habitantes de cientos de miles de
inmigrantes irregulares, con lo cual aumento el denominador en el
calculo de las tasas. Por lo tanto, el descenso brusco de la
fecundidad de las mujeres extranjeras observado en el afio 2000
puede estar relacionado con este fendmeno’°>!. Puesto que
todos los nacimientos acontecidos en territorio espafiol, ya sean
de madre extranjera en situaciéon legal o irregular, tienen la
obligacion legal de ser inscritos en el registro civil para que el
recién nacido adquiera sus derechos civiles y de filiacion, el
numerador de las tasas de fecundidad no ha resultado afectado
por este proceso, con lo cual las tasas anteriores al afilo 2000
podrian estar sobrestimadas. Teniendo en cuenta esta limitacion,
la tendencia de la serie de las tasas anuales de fecundidad general
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para el grupo de mujeres de nacionalidad extranjera se ha
calculado a partir del aflo 2000, considerando que a partir de
ese afio las tasas son mas fiables. Otra limitacion es la falta de
informacion para el afio 1997 referida al total de mujeres en edad
reproductiva, como consecuencia de la entrada en vigor de la Ley
4/1996. De cualquier modo, consideramos que la imputacién para
el afio 1997 del total de mujeres de 15 a 49 afos obtenida con la
informacion del afio 1996 y 1998, es una buena aproximacion a los
datos reales.

En definitiva, podemos concluir que durante 1996-2006 el
patron de fecundidad de las mujeres extranjeras es marcadamente
diferente al de las espafiolas. Las mujeres extranjeras han tenido
mas hijos (una media de dos hijos por mujer en edad reproductiva
frente a uno para las espafiolas) y a edades mas tempranas. La
tendencia creciente observada en la fecundidad de las mujeres
espafiolas se debe sobre todo al aumento de la fecundidad de las
mujeres de edad avanzada (35 y mas afios). Este patron de
fecundidad de las mujeres extranjeras, caracterizado fundamen-
talmente por una mayor tasa, muy acentuada para el grupo de
mujeres <19 afios, puede estar asociado a diferencias sociales y
culturales. Seria deseable reorientar las politicas de prevencion y
educacion sexual para considerar las especificidades sociocultu-
rales de las mujeres adolescentes extranjeras y adecuar cultural-
mente los mensajes de prevencion.

Conflicto de intereses

Los autores declaran que no existen conflictos de intereses.

Financiacion

Programa de Epidemiologia Aplicada de Campo, Centro
Nacional de Epidemiologia, Instituto de Salud Carlos III, Madrid,
Espana.

Contribuciones de autoria

M.A. Luque y A. Bueno concibieron el estudio. M.A. Luque
obtuvo y analiz6 los datos. M.A. Luque y A. Bueno interpretaron
los resultados. M.A. Luque redact6 el texto. Ambos autores
aportaron ideas, interpretaron los hallazgos, revisaron los bo-
rradores y aprobaron la version final.

Bibliografia

1. Movimiento Natural de la Poblacién 1996-2006. Madrid: Instituto Nacional de
Estadistica. [Citado el 1 de enero de 2009.] Disponible en: http://www.ine.es/
inebmenu/mnu_mnp.htm

2. Blanes A, Gil F, Pérez ]. Poblacién y actividad en Espafia: evolucion y
perspectivas. Centre d’Estudis Demografics. Barcelona: Caja de Ahorros y
Pensiones de Barcelona; 1996 [Citado el 8 de marzo de 2009.] Disponible en:
http://hdl.handle.net/10261/5581.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31

. Gispert Magarolas R, Clot-Razquin G, Torne MM, et al. Diferencias en el perfil

reproductivo de mujeres autoctonas e inmigrantes residentes en Catalufia. Gac
Sanit. 2008;22:574-7.

. Domingo Puiggros M, Figard Volta C, Loverdos Eseverri I, et al. Gestante

inmigrante y morbilidad neonatal. An Pediatr (Barc). 2008;68:596-601.

. Martin Ibafiez I, Loépez Vilchez MA, Lozano Blasco ], et al. Resultados

perinatales de las gestantes inmigrantes. An Pediatr (Barc). 2006;64:
550-6.

. De la Torre J, Coll C, Coloma M, et al. Control de gestacion en inmigrantes. An

Sist Sanit Navar. 2006;29(Suppl 1):49-61.

. Alonso V, Luna F. Reproductive pattern in agrarian and immigrant receptor

populations: a survey of El Ejido (SE Spain). Anthropol Anz. 2005;63:153-63.

. Solsona M, Viciana F. Claves de la evolucién demografica en el cambio de

milenio. Gac Sanit. 2004;18(Suppl 1):8-15.

. Pérez Cuadrado S, Muiioz Avalos N, Robledo Sanchez A, et al. Caracteristicas de

las mujeres inmigrantes y de sus hijos recién nacidos. An Pediatr (Barc).
2004;60:3-8.

Jansa JM, Garcia de Olalla P. Salud e inmigracion: nuevas realidades y nuevos
retos. Gac Sanit. 2004;18(Suppl 1):207-13.

Salazar A, Navarro-Calderén E, Abad 1, et al. Diagnésticos al alta hospitalaria de
las personas inmigrantes en la ciudad de Valencia (2001-2002). Rev. Esp Salud
Publica. 2003;77:713-23.

Cots F, Castells X, Olle C, et al. Perfil de la casuistica hospitalaria de la poblacién
inmigrante en Barcelona. Gac Sanit. 2002;16:376-84.

Delgado M. La fecundidad en Espafia a fines del siglo xx. Sistema. Rev Cienc Soc.
2003;175-176:51-66.

Padron Municipal 1996-2006. Madrid: Instituto Nacional de Estadistica.
[Citado el 1 de enero de 2009.] Disponible en: http://www.ine.es/inebmenu/
mnu_cifraspob.htm

Donders AR, Van der Heijden GJ, Stijnen T, et al. Review: a gentle introduction
to imputation of missing values. ] Clin Epidemiol. 2006;59:1087-91.

Eastern Region Public Health Obervatory. INphoRM 6: Standardisation. Erpho
2005;6. [Citado el 1 de enero de 2009]. Disponible en: http://www.erpho.
org.uk/Download/Public/12267/1/INPHORM%206%20FINAL.pdf

Hardin JW, Hilbe JM. Generalized linear models and extensions. 2nd ed. Texas:
Stata Press; 2007.

Dupont WD. Statistical modeling for biomedical researchers. A simple
introduction to the analysis of complex data. United Kingdom: Cambridge
University Press; 2002.

Gissler M, Pakkanen M, Olausson PO. Fertility and perinatal health among
Finnish immigrants in Sweden. Soc Sci Med. 2003;57:1443-54.

David M, Pachaly J, Vetter K. Perinatal outcome in Berlin (Germany) among
immigrants from Turkey. Arch Gynecol Obstet. 2006;274:271-8.

Olausson PM, Cnattingius S, Goldenberg RL. Determinants of poor pregnancy
outcomes among teenagers in Sweden. Obstet Gynecol. 1997;89:451-7.
Olausson PO, Haglund B, Weitoft GR, et al. Teenage childbearing and long-term
socioeconomic consequences: a case study in Sweden. Fam Plann Perspect.
2001;33:70-4.

Brindis C. Building for the future: adolescent pregnancy prevention. ] Am Med
Womens Assoc. 1999;54:129-32.

Luque Fernandez MA. Evolucion del riesgo de mortalidad fetal tardia,
prematuridad y bajo peso al nacer, asociado a la edad materna avanzada, en
Espaiia, 1996-2005. Gac Sanit. 2008;22:396-403.

Maroto-Navarro G, Del Mar Garcia-Calvente M, Mateo-Rodriguez 1. El reto de la
maternidad en Espafia: dificultades sociales y sanitarias. Gac Sanit. 2004;
18(Suppl 2):13-23.

Dunson DB, Colombo B, Baird DD. Changes with age in the level and duration
of fertility in the menstrual cycle. Hum Reprod. 2002;17:1399-403.

Dunson DB, Baird DD, Colombo B. Increased infertility with age in men and
women. Obstet Gynecol. 2004;103:51-6.

Evers JL. Female subfertility. Lancet. 2002;360:151-9.

Kaplan A. Aculturacion de los comportamientos reproductivos en la poblacién
migrante senegambiana residente en Catalufia. En: Solas O, Ugalde A, editores.
Inmigracion, salud y politicas sociales. Granada: EASP; 1997.

Anuario Estadistico de Extranjeria 2001. Madrid: Ministerio de Trabajo e
Inmigracion. [Citado el 8 de marzo de 2009.] Disponible en: http://
extranjeros.mtin.es/es/InformacionEstadistica/Anuarios/Archivos/Anuario2001_
ANEXTO1.pdf

Ley Organica sobre derechos y libertades de los extranjeros en Espafia y su
integracion social. L.N°4/2000 (11 de enero de 2000).



G Model
EURO-6831; No of Pages 5

European Journal of Obstetrics & Gynecology and Reproductive Biology xxx (2010) XXX—XXX

Contents lists available at ScienceDirect

European Journal of Obstetrics & Gynecology and

Reproductive Biology

journal homepage: www.elsevier.com/locate/ejogrb

Excess of maternal mortality in foreign nationalities in Spain, 1999-2006

Miguel Angel Luque Fernindez ®*, Aurora Bueno Cavanillas®, Salvador de Mateo ©

# National Centre for Epidemiology (Centro Nacional de Epidemiologia - CNE), Field Epidemiology Training Program (FETP), Carlos IIl Institute of Health, C/Sinesio Delgado 6,

Pabellon 12, 28029 Madrid, Spain

b Faculty of Medicine, Department of Preventive Medicine and Public Health, University of Granada, Spain, Avenida de Madrid, 11. 18012, Granada, Spain
€ National Centre for Epidemiology (Centro Nacional de Epidemiologia - CNE), Carlos III Institute of Health, C/Sinesio Delgado 6, Pabellon 12, 28029 Madrid, Spain

ARTICLE INFO

Article history:

Received 16 June 2009

Received in revised form 13 December 2009
Accepted 21 December 2009

Keywords:

Maternal mortality
Ethnic groups
Outcome assessment
Spain

Epidemiology

1. Introduction

ABSTRACT

Objective: This study aimed to compare maternal mortality by province, autonomous region and
mother’s country of birth in Spain during 1999-2006.
Study design: A cross-sectional ecological study with all live births and maternal mortality cases
occurring during 1999-2006 in Spain was done. Data were drawn from the National Statistics Institute
(INE) and we used the Movement of Natural Persons (MNP) and death statistics broken down by cause of
death. Maternal mortality rates by province, autonomous region and mother’s country of birth were
calculated. To compare maternal mortality by province, standardised mortality ratios were calculated
using an indirect standardisation. The risk of maternal death by autonomous region, age and mother’s
country of birth was calculated by a Poisson regression.
Results: Sub-Saharan nationalities present the highest maternal mortality rates. Adjusted by age and
autonomous region, foreign nationalities had 67% higher risk of maternal mortality (RR=1.67;
95%Cl = 1.22-2.33). Adjusted by mother’s country of birth and age, two autonomous regions had a
significant mortality excess: Andalusia (RR=1.84; 95%Cl=1.32-2.57) and Asturias (RR=2.78
95%CI = 1.24-6.24).
Conclusion: This study shows inequalities in maternal mortality by province, autonomous region and
mother’s country of birth in Spain. It would be desirable to implement a maternal mortality active
surveillance system and the use of confidential qualitative surveys for analysis of socio-economic and
healthcare circumstances surrounding deaths. These measures would be invaluable for in-depth
understanding and characterisation of a preventable phenomenon such as maternal death.

© 2010 Published by Elsevier Ireland Ltd.

has been associated with a higher risk of death and an increased
risk of delivery by caesarean section during the birth process [4-8].

In 2006, with a mean of 1.3 children per woman of reproductive
age, Spain ranked among the group of countries with the lowest
total fertility rates in the world, only ahead of the Ukraine and
Greece (among others) with 1.1 and 1.2 children per woman
respectively. In the last 20 years, despite the low fertility, the
number of pregnancies among women aged over 35 years has been
rising progressively, accounting for 21.2% of births in 2006 [1]. This
important increase in fertility among women aged over 35 years
has been accompanied by a higher fetal and neonatal morbidity
and mortality, becoming extremely marked from age 40 years
onwards [1-3]. Similarly, the delay in maternity and the
progressive rise in maternal age at date of birth have also resulted
in higher female morbidity and mortality. Advanced maternal age

* Corresponding author. Tel.: +34 627968696, fax: +34 913877815.
E-mail addresses: fmiguelangel@isciii.es, watzilei@hotmail.com
(M. A. Luque Fernandez).

0301-2115/$ - see front matter © 2010 Published by Elsevier Ireland Ltd.
doi:10.1016/j.ejogrb.2009.12.020

Maternal mortality is regarded as a preventable cause of death,
strongly related to the quality of the healthcare system and
economic and social factors [9-11]. The quality of healthcare and
maternal care furnished to pregnant women is an element that
may account for the differences between rates [12,13].

In Spain, a study conducted into the maternal mortality
trend for the period 1980-1992 reported a certain stabilisation
in the maternal mortality ratio, but even so the authors of this
study forecast an increase in maternal mortality for the year
2000, associated with advanced maternal age and delay in
maternity [14]. This increase has also been forecast for France
and England for 2005 [15]. A recent study confirmed the
increase of maternal mortality associated with advanced
maternal age in Spain during 1996-2005. In addition, it has
demonstrated an excess mortality during 2003-04 in one
province and in foreign mothers [16]. Accordingly, this study
aims to confirm these results with a longer time period. The
objective is to compare maternal mortality by province,
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autonomous region and mother’s country of birth in Spain
during 1999-2006.

2. Materials and methods
2.1. Study design and population

A cross-sectional ecological study with all live births and
maternal mortality cases occurring during 1999-2006 in Spain was
done.
2.2. Data source

Data for this population analysis were drawn from the National
Statistics Institute (INE) in Spain; we used the Movement of
Natural Persons (MNP) and death statistics broken down by cause
of death [17].

2.3. Description of variables

The data obtained from INE were aggregate by autonomous
region of maternal death, mother’s age and country of birth. We

obtained the data of live births from the MNP and data of maternal
deaths from deaths statistics broken down by cause of death. The
variables under study were: mother’s age, mother’s country of
birth, province and autonomous region and the cause of death by
the International Classification of Diseases, 10th Revision (ICD-
10). Maternal age was categorized into four groups (<19, 20-29,
30-39and >40). Mothers’ country of birth for descriptive analyses
were aggregated into macro-regions (Sub-Saharan Africa, Latin
America & the Caribbean, Asia, North Africa and Europe included
Spanish mothers) [18] and for multivariable analysis of the data
have been dichotomized into foreign and Spanish mothers. The
definition of maternal mortality used was that proposed by the
ICD-10, i.e., “the death of a woman while pregnant or within 42 days
of termination of pregnancy, irrespective of the duration and site of
the pregnancy, from any cause related to or aggravated by the
pregnancy or its management, but not from accidental or incidental
causes” [19].

2.4. Statistical analysis

Maternal mortality ratios (MMRs) were calculated as the rate
between maternal deaths observed for the period and total live

Table 1
Descriptive analyses of maternal mortality rate by age, nationality, autonomous region and ICD-10 cause, Spain 1999-2006 (n=133 deaths).
Variables Deaths, n (%) Total live per 105 live
births (n) births (95% CI)?
Age (years) <19 2(1.5) 98,282 2.03 (0.24-7.35)
20-29 36 (27.1) 1,250,968 2.88 (2.00-3.98)
30-39 77 (57.9) 1,992,902 3.86 (3.05-4.83)
>40 18 (13.5) 106,636 16.88 (10.00-26.68)
Mothers’ country of birth aggregated by regions
Sub-Saharan Africa 5(3.7) 11,490 43.52 (14.13-101.60)
Latin America & The Caribbean 12 (9.0) 107,271 11.20 (5.80-19.54)
Asia 2(1.5) 18,597 10.75 (1.30-38.85)
Europe 113 (85.0) 3,071,121 3.68 (3.03-4.42)
North Africa 1(0.7) 83,026 1.20 (0.03-6.71)
Other countries® 0 157,283 =
Autonomous region
Ceuta 1(0.7) 9300 10.75 (0.27-59.91)
Asturias 6 (4.5) 56,979 10.53 (3.86-22.92)
Andalucia 46 (34.6) 688,098 6.70 (4.90-8.91)
Canarias 9(6.8) 154,873 5.81 (2.65-11.03)
Baleares 4 (3.0) 82,322 4.86 (1.32-12.44)
Aragén 4(3.0) 86,902 4.60 (1.25-11.78)
Extremadura 3(2.2) 79,820 3.76 (0.77-11.00)
Catalufia 20 (15.0) 571,138 3.50 (2.14-5.40)
Castilla y Ledn 5(3.7) 147,736 3.38 (1.10-7.89)
Murcia 4(3.0) 126,669 3.16 (0.86-8.08)
Valencia 10 (7.5) 365,889 2.73 (1.31-5.02)
Madrid 14 (10.5) 513,792 2.72 (1.50-4.57)
Cantabria 1(0.7) 37,120 2.69 (0.06-15.01)
Navarra 1(0.7) 47,378 2.11 (0.05-11.76)
Galicia 3(2.2) 160,926 1.86 (0.38-5.49)
Castilla La Mancha 1(0.7) 138,555 0.72 (0.02-4.02)
Pais Vasco 1(0.7) 150,071 0.66 (0.01-3.71)
Rioja 0 21,283 -
Melilla 0 9937 -
ICD-10 cause
Pregnancy with abortive outcome 000-008 13 (9.8) 3,448,788 0.37 (0.20-0.64)
Oedema, proteinuria and hypertensive disorders in pregnancy, 010-016 30 (22.6) 3448788 0.87 (0.58-1.24)
childbirth and the puerperium
Other maternal disorders predominantly related to pregnancy 020-029 1(0.8) 3,448,788 0.02 (0.00-0.16)
Maternal care related to the foetus and amniotic cavity 030-048 18 (13.5) 3448788 0.52 (0.30-0.82)
and possible delivery problems
Complications of labour and delivery 060-075 29 (21.8) 3,448,788 0.84 (0.56-1.21)
Delivery 080-084 - - -
Complications predominantly related to the puerperium 085-092 31 (23.3) 3,448,788 0.90 (0.61-1.28)
Other obstetric conditions, not classified elsewhere 095-099 11 (8.3) 3,448,788 0.32 (0.16-0.57)

Source: INE, in-house.
@ Fisher’s exact test.
b 170 nationalities without maternal death cases.
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births for this same period, expressed per 100,000 live births; the
MMR thus represents the risk of maternal death with respect to the
number of live births. The number of live births used in the
denominator is an approximation of the population of pregnant
women who are at risk of a maternal death [20]. MMRs follow a
Poisson distribution and were calculated together with their
respective 95% exact confidence intervals (95%CI).

To compare maternal mortality by province, standardised
mortality ratios (SMRs) were calculated using the indirect method.
SMRs were estimated as the ratio of observed deaths to those
expected. Expected numbers of deaths in each province were
obtained by multiplying each age group stratum’s population by
the age-specific MMR for the whole of Spain [21]. In order to
determine the statistical significance of the SMR and compute the
95%Cl, exact methods were applied. A map with SMRs by province
was presented.

The risk of maternal death by autonomous region, age and
dichotomized mothers’ country of birth were calculated by a
generalized linear model with family Poisson and link log [22].
For autonomous regions a deviance contrast was used in order to
compare each autonomous region to the whole country. Relative
risks were derived from the models with their exact 95%Cl. To
compensate for over-dispersion, standard errors were scaled
using the square root of the Pearson x° dispersion. The
goodness-of-fit was evaluated using the test based on deviance
and a graphical analysis of Anscombe residuals by predicts
probabilities [23].

The model used was:

Maternal deaths = In(live births) + Age x B, + Nationality x B,

+ Autonomous regions x f3;

Finally a caterpillar plot by autonomous regions with relative risk
of maternal mortality adjusted by age and mother’s country of

birth was presented. The statistical software used was Stata v.10
(StataCorp., College Station, TX, USA).

3. Results

A descriptive analysis of MMRs by age, autonomous region,
mothers’ country of birth (aggregated by macro-regions) and cause
of death (ICD-10) was done. For country of birth, it is important to
highlight that mothers born in Sub-Saharan countries present the
highest MMR. With respect to the causes of death, the most
frequent cause, with 31 cases (23.3%), was complications of the
puerperium (085-099) followed by gestational hypertension
(010-016) with 30 cases (22.6%) and complications of labour
and delivery (060-075) with 29 cases (21.8%) (Table 1).

Following the recommendations of the Europeristat report to
present the distribution of maternal deaths according to obstetric
causes, in Spain during 1996-2006 the causes of maternal deaths
were: 13 cases (9.7%) of amniotic fluid embolism, 9 (6.7%) of other
thromboembolism causes, 30 (22.5%) of complications of hyper-
tension, 11 (8.2%) of haemorrhage, 14 (10.5%) choriamnionitis/
sepsis, 13 (9.7%) abortion/ectopic pregnancy, 3 (2.2%) anaesthesia,
3 (2.2%) uterine rupture, 25 (18.8%) other direct causes, 10 (8.2%)
indirect cause and 2 (1.5%) unknown.

Fig. 1 shows an unequal distribution of SMRs by provinces in
Spain. Maternal death analysis shows a higher risk of mortality
among foreign mothers versus Spanish and in women >40 years
old versus <19 years old. Adjusted by age and autonomous
region, foreign nationalities had a 67% higher risk of maternal
mortality (Table 2). Adjusted by mother’s country of birth and
age, two autonomous regions had a significant mortality excess:
Andalusia (RR = 1.84; 95%CI = 1.32-2.57) and Asturias (RR = 2.78
95%Cl =1.24-6.24) (Fig. 2). In Andalusia, only two provinces
(Huelva and Cordoba) out of seven did not have a mortality
excess and two provinces (Almeria and Malaga) had a significant

Fig. 1. Standardised maternal mortality ratios by province in Spain, 1999-2006 (maternal deaths, n: 133).
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Table 2

Maternal mortality risk ratios by maternal age and nationality adjusted by autonomous region, Spain, 1999-2006 (n: 133 maternal deaths).

Coefficient (standard error)® RR (95% CI)° P-value

Foreign versus Spanish mothers 0.51 (0.17) 1.67 (1.20-2.33) 0.002
Maternal age
20-29 versus <19 0.77 (0.50) 1.60 (0.60-4.32) >0.05
30-39 versus <19 0.47 (0.50) 2.20 (0.81-5.78) >0.05
>40 versus <19 2.25(0.52) 9.50 (3.43-26.31) <0.001

Goodness-of-fit x%: 131.8, p=0.969. Deviance: 82.2.
2 Standard errors scaled using square root of Pearson x2-based dispersion.
b Relative risks adjusted by autonomous regions.

Fig. 2. Risk ratios of maternal mortality by autonomous region adjusted by age and nationality in Spain, 1999-2006 (maternal deaths, n: 133).

mortality excess compared to the whole country. With respect
to SMR, Almeria presents 3.38 (95%CI = 1.38-6.97) and Malaga
2.72 (95%Cl = 1.45-4.66). All the mothers who died in Asturias
were Spanish. Thirteen percent (6/46) of the deaths in Andalusia
were foreign mothers.

4. Comment

This study shows inequalities in maternal mortality by
province, autonomous region and mothers’ country of birth. To
our knowledge, this is the first study reporting an excess in
maternal mortality among foreign nationalities in Spain. This
result coincides with different studies in others countries that have
identified women of advanced reproductive age and immigrants
from developing countries as risk groups for maternal mortality
[15,13]. Two studies in United States and Europe highlighted the
fact that there is a wide disparity between immigrants from
developing countries and the native population in terms of access
to health [24,25]. Communication problems between health
professionals and immigrant patients have been postulated as
being a key factor underlying this problem [26]. Whether mother’s
nationalities and ethnicity are risk factors themselves for maternal

mortality is a matter of debate. Rather, they might simply be
societal constructs that reflect more meaningful factors such as
culture, economics and baseline health [24].

With respect to the maternal mortality inequalities by province
and autonomous region, confidential surveys conducted in France,
the United Kingdom and Holland in the 1990s estimated that the
proportion of maternal deaths that did not benefit from an optimal
level of care accounted for 50-80% of the cases reviewed [27-29].
Accordingly, this is a factor that might explain the differences in
maternal mortality between regions. This is why confidential
investigations into maternal death are indispensable for furnishing
a more reliable picture of what is in fact happening. Such research
requires every effort to be made to gather comprehensive data on
all the possible variables underlying the event. Individualised
nation-wide studies on maternal deaths started being conducted in
the United Kingdom in 1952 and in The Netherlands shortly
thereafter [13,30].

Insofar as the limitations of this study are concerned, it must be
stressed that when one talks of risk of maternal mortality
associated with mothers’ country of birth, this is not interpretable
at an individual level (ecological fallacy). Probability distributions
for infrequent events increase the risk of type I error and, at times,

Eur ] Obstet Gynecol (2010), doi:10.1016/j.ejogrb.2009.12.020

Please cite this article in press as: Luque Fernandez MA, et al. Excess of maternal mortality in foreign nationalities in Spain, 1999-2006.




G Model
EURO-6831; No of Pages 5

M.A. Luque Ferndndez et al./European Journal of Obstetrics & Gynecology and Reproductive Biology xxx (2010) XXX—XXX 5

yield p-values that are difficult to interpret. For a correct
interpretation, one would have to access a longer time series
but before 1999 the statistics broken down by cause of death did
not specify mother’s country of birth. Similarly, it is highly likely
that most of the spatial clusters of adverse results in reproductive
health are random events: only a very small proportion are caused
by environmental agents, which could be identified by exhaustive
epidemiological research [31,32]. And finally, different authors
have highlighted problems of under-registration and under-
reporting of maternal deaths in different European countries
and Spain: in consequence the SMR estimates in our study could be
underestimated [33].

This study shows an excess of maternal mortality in specific
provinces and autonomous regions and among foreign mothers in
Spain. Maternal mortality is regarded as a preventable cause of
death, strongly related to the quality of the healthcare system and
economic and social factors. The quality of healthcare and
maternal care furnished to pregnant women is an element that
may account for the differences between ratios [12,13]. This
situation justifies the need for more intense and detailed
epidemiological surveillance of a preventable phenomenon in
Spain. In the United States, a pregnancy related mortality
surveillance system has been in place since 1987 [25]. In some
European countries confidential surveys are carried out to analyse
factors related to maternal mortality [12,13,28,30].

In Spain, it would be desirable to implement a maternal
mortality active surveillance system and the use of confidential
qualitative surveys for analysis of socio-economic and healthcare
circumstances surrounding deaths. These measures would be
invaluable for in-depth understanding and characterisation of such
a preventable phenomenon as maternal death.
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Frecuencia de infecciones de transmision sexual y factores
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(Frequency of sexually transmitted infections and related
factors in Pweto, Democratic Republic of Congo, 2004)

Resumen

Objetivos: Estimar la prevalencia de ulceracion genital y exu-
dado uretral en Pweto, Republica Democratica del Congo, asi
como analizar la asociacién de las prevalencias estimadas,
con la edad, el estado civil, la profesién y el nimero de pa-
rejas sexuales.

Meétodos: Estudio descriptivo y transversal mediante encuesta,
realizada a una muestra representativa de 106 varones de
Pweto, de entre 15y 65 afios de edad, en mayo de 2004, con
una precision del 9,5%. Las preguntas sobre la presencia ac-
tual o antecedentes de ulceracion y exudado fueron autoin-
formadas y referidas al ultimo afio a partir del dia de la en-
cuesta. Para el estudio de las asociaciones, se calculé la odds
ratio (OR) cruda y posteriormente la OR ajustada mediante
una regresion logistica multivariante.

Resultados: La prevalencia fue del 39,6% (intervalo de con-
fianza [IC] del 95%, 30-49) para el exudado uretral y del 33%
(IC del 95%, 24-42) para la ulceracion genital. Independien-
temente de la edad, el nimero de parejas sexuales durante
el tltimo afio y el estado civil, los militares fueron identifica-
dos como un grupo de riesgo. El andlisis multivariante nos
muestra una OR ajustada de 3,25 (IC del 95%, 1,10-9,95; p
< 0,05) para la frecuencia del exudado uretral de los milita-
res frente a otras profesiones.

Conclusiones: La alta prevalencia de infecciones de trans-
misién sexual (ITS) en Pweto y las asociaciones encontradas
desencadenaron la instauracién de un programa de donacion
supervisada de preservativos para los militares. En situacio-
nes de conflicto, con alta prevalencia de ITS y los servicios
sanitarios deficientes, las organizaciones de ayuda humani-
taria deberian implementar actividades de prevencion focali-
zadas en los grupos de riesgo.

Palabras clave: Salud publica. Prevalencia. Republica De-
mocrética del Congo. Infecciones de transmision sexual. Virus
de la inmunodeficiencia humana.

Abstract

Objectives: To estimate the prevalence of genital ulcer and
urethral discharge in Pweto, Democratic Republic of Congo,
and to analyze the association between the estimated pre-
valence and age, marital status, profession, and number of
sexual partners.

Methods: We performed a descriptive cross-sectional study
through a survey conducted in May 2004 in a representative
sample of 106 men in Pweto aged between 15 and 65 years
old, with a precision of 9.5%. Questionnaire items about cu-
rrent or previous ulceration and urethral discharge where self-
reported and referred to the previous year as of the date of
the survey. To study the associations, crude and adjusted odds
ratios (OR) were calculated using multivariate logistic re-
gression.

Results: The prevalence was 39.6% (95% confidence interval
[CI], 30-49) for urethral discharge and 33% (95%CI, 24-42)
for genital ulcer. Soldiers were identified as a risk group in-
dependently of age, the number of sexual partners during the
previous year, and marital status. The multivariate analysis sho-
wed an adjusted OR of 3.25 (95%Cl, 1.10-9.95) (p < 0.05) for
the frequency of urethral discharge in soldiers compared with
other professions.

Conclusions: The high prevalence of sexually transmitted in-
fections in Pweto and the associated factors identified promp-
ted the initiation of a controlled condom donation program for
soldiers. In conflict situations with a high prevalence of sexually
transmitted infections and lack of health services, humanita-
rian aid organizations should implement prevention activities
focused on risk groups.

Keys words: Public health. Prevalence. Democratic Republic
of the Congo. Sexually transmitted infections. Human immu-
nodeficiency virus.

Correspondencia: Miguel Angel Luque Fernandez.
Escuela Andaluza de Salud Publica.

Via del Tranvia, 4. Bloque 2, bajo 2.

18199 Cajar. Granada. Espafia.

Correo electrénico: watzilei@hotmail.com

Recibido: 17 de octubre de 2006.
Aceptado: 17 de mayo de 2007.

Introduccion

Las infecciones de transmision sexual (ITS) re-
presentan un importante problema de salud pu-
blica internacional*?. Una ITS que no recibe tra-
tamiento puede acrecentar hasta 10 veces el
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riesgo de infeccién y transmision del virus de la inmu-
nodeficiencia humana (VIH)3. Un estudio prospectivo
sobre trabajadoras del sexo en Kenia demostro un ries-
go relativo de 4,7 en la seroconversion para el VIH si
se tenian antecedentes de ulceracion genital*, y otro,
realizado en Kinshasa, Republica Democrética del
Congo (RDC), demostré un riesgo relativo de 3,5 al tener
antecedentes de gonorrea y otras ITS®. Cada afio se
registran unos 340 millones de nuevos casos de ITS
en personas de entre 15 y 49 afos de edad. El mayor
ndmero de nuevas infecciones se detectan en la region
asiatica y en el Africa subsahariana, con 69 millones
de nuevos casos al afio®®.

Entre las medidas de salud publica para el control
y la prevencioén de las ITS, incluido el VIH, se incluyen
la distribucion de condones y el manejo sindrémico de
los casos de ITS, lo que implica el agrupamiento de sin-
tomas y signos que presentan las infecciones en «sin-
dromes»’. Un ensayo clinico llevado a cabo en Mwan-
za demostré una menor susceptibilidad al VIH y una
menor infectividad con la mejora del manejo sindrémi-
co de las ITS®. Las sinergias entre las ITS y la infec-
cién por el VIH hacen que su control se integre en los
programas de prevencion del VIH%'2, Los mejores ser-
vicios para el tratamiento de ITS y hacer hincapié en
los subgrupos de poblacion con mayor riesgo permi-
ten reducir la incidencia del VIH en lugares donde los
servicios de tratamiento de las ITS son deficientes y
éstas son muy prevalentes®®. El uso del preservativo en
todas las relaciones sexuales con penetracion vaginal
reduce un 86% la incidencia del VIH y de las ITS#6,
Las situaciones donde concurre una crisis cronica ligada
a la pobreza con otra crisis aguda generada por un con-
flicto armado suponen un mayor riesgo de violencia se-
xual. La violacién perpetrada por militares infectados
expone directamente a las mujeres alas ITS y el VIH"18,
Si bien escasean los datos sobre su prevalencia en am-
bitos de poblaciones desplazadas a causa de conflic-
tos armados, se cree que éstas corren mayor riesgo de
contraer ITS e infeccion por el VIH durante el despla-
zamiento y después de éste!®0,

Los militares de los paises en conflicto en el Africa
subsahariana son un grupo de riesgo con acceso li-
mitado a los preservativos. Sus comportamientos se han
asociado con el uso abusivo del alcohol antes de las
relaciones sexuales y una tendencia a tener multiples
parejas sexuales?:?2, En la RDC se ha reportado hasta
un 50% mas de riesgo (riesgo relativo [RR] = 1,5) para
la seroprevalencia positiva del VIH en las poblaciones
de militares?®. Un estudio reciente reclama la inclusion
de medidas de educacién sanitaria y prevencion cen-
tradas en los militares como estrategia de control del
VIH y de las ITS en situaciones de emergencias com-
plejas?t. La informacién sobre las ITS y el VIH/sida, pro-
porcionar preservativos, la busqueda activa de casos
y el tratamiento de las ITS se han postulado como po-

sibles soluciones para el control y la prevencién de la
transmisibilidad de las ITS y el VIH en los militares?.
Este estudio fue realizado durante el mes de mayo de
2004 en Pweto, RDC. Sus objetivos eran estimar la pre-
valencia de ulceracion genital y exudado uretral entre
los varones de Pweto de entre 15y 65 afios de edad,
asi como analizar la asociacion de las prevalencias es-
timadas con la edad, el estado civil, la profesion y el
numero de parejas sexuales, y probar la hip6tesis de
la mayor frecuencia de ulceracién genital y exudado ure-
tral en los militares de Pweto, frente a otras profesiones.

Métodos

Se realiz6 un estudio epidemioldgico descriptivo y
transversal. La poblacion diana de estudio fue de 6.972
hombres de Pweto, con edades comprendidas entre los
15 y los 65 afios para el afio 200426, Se llevé a cabo
un muestreo aleatorio simple, en el que el criterio de
inclusion fue ser varén, cabeza de familia de Pweto,
mayor de 15y menor de 65 afios, entendiendo por ca-
beza de familia a los varones que, localizados en su
domicilio, eran los adscritos culturalmente a la figura del
representante de la familia extensa, aun habiendo més
varones cohabitando en la casa. Con el objetivo de rea-
lizar la estimacion de una prevalencia con una preci-
sion del 9,5%, mediante un intervalo de confianza (IC)
asintotico normal y bilateral del 95%, asumiendo que
la proporcion era del 50%, se determiné un tamafio de
muestra de 106 unidades de estudio. Aprovechando la
elaboracion de un censo poblacional por una organi-
zacion no gubernamental presente en Pweto, se pro-
cedi6 a contar y numerar las casas existentes en cada
barrio. Posteriormente, mediante un muestreo aleato-
rio simple se identificaron las casas en las que locali-
zar al cabeza de familia. Para la obtencion de los nu-
meros aleatorios se utilizd la funcion «<RAN» de una
calculadora cientifica.

Los datos fueron recogidos mediante un cuestionario
estructurado de preguntas cerradas y codificado con el
objetivo de guardar el anonimato del entrevistado, ela-
borado en francés (lengua oficial de la RDC) y valida-
do mediante un pilotaje previo. Un agente de salud
(bilingie) preguntaba en la lengua vernacula (chibem-
ba/bemba) y rellenaba el cuestionario elaborado con
las respuestas de los entrevistados. Las preguntas sobre
la presencia y los antecedentes de ulceracion genital,
exudado uretral y nimero de parejas sexuales fueron
de declaracién autoinformada y referida a los Ultimos
12 meses anteriores al dia de la entrevista. A todos los
sujetos incluidos en el estudio se les aseguré la confi-
dencialidad y se les pidié su consentimiento. De igual
forma, se facilitdé gratuitamente, a todos los individuos
que declaraban antecedentes de ulceracion genital, exu-
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dado uretral 0 ambos, el tratamiento segun criterios del
manejo sindrémico de las ITS en las estructuras de salud
de Pweto.

Se realiz6 el andlisis estadistico de la base de datos
mediante el paquete estadistico SPSS v.13.0. En pri-
mer lugar, se realizé un andlisis univariante y después
un analisis bivariante mediante tablas de contingencia
y el estadistico x?, para probar la existencia de aso-
ciacion entre la presencia o ausencia de ulceracion y/o
exudado uretral y la edad, el estado civil, el nimero de
parejas sexuales y la profesion. Una vez testada la aso-
ciacion, se calcul6 la OR. Para el célculo de las aso-
ciaciones, se dicotomizaron las variables cuantitativas
edad y numero de parejas sexuales. Asumidas las aso-
ciaciones, se llevo a cabo un andlisis multivariante de
regresion logistica con 4 predictores (edad, estado civil,
profesion y nimero de parejas sexuales). Se utilizé un
método de entrada progresivo paso a paso, basado en
el test de likelihood ratio (Forward: LR) para la obten-
cion del modelo, dado nuestro pequefio tamafio mues-
tral. La adecuacion final del modelo se comprobd me-
diante el test de Hosmer-Lemeshow vy, finalmente, un
andlisis de residuos para detectar los casos extremos.
A partir del modelo final, se calcularon las OR ajusta-
das (ORa), asi como sus respectivos IC del 95%. El valor
de p de la x?> de Wald se presenta en el apartado de
resultados.

Resultados

La edad media de nuestros encuestados fue de 31,5
afnos. El 30,2% eran militares, el 41,5% estaban sin tra-
bajo y en el 28,3% restante se repartian agricultores,
pescadores y comerciantes. El 49,1% estaban solteros.
El 56,6% de los varones declar6 tener o haber tenido
dos o0 mas parejas sexuales. Entre los militares la edad
media es de 30,8 afios, el 68,8% declaraba estar sol-
tero y el 62% declaré tener o haber tenido dos 0 mas
parejas sexuales durante el Ultimo afio (tabla 1).

La prevalencia de ulceracion genital de los varones
de Pweto en 2004 es del 33% (IC del 95%, 24,2-42,8),
y para el exudado uretral es del 39,6% (IC del 95%, 30,3-
49,6). Entre los militares la frecuencia de ulceracién ge-
nital y de exudado uretral es del 37,7 y del 56,3%, res-
pectivamente.

Los resultados del analisis bivariante muestran la
asociacion existente entre la edad y el nUmero de pa-
rejas con respecto a la ulceracion genital. Los varones
menores de 30 afios tienen 2,30 mas probabilidades
de padecer una ulceracion genital que los mayores de
30 afios, y los varones con dos 0 mas parejas tienen
4,87 mas probabilidades de presentar una ulceracion
genital que los varones con una pareja. De igual forma,
se observa una mayor probabilidad de padecer una

Tabla 1. Descripcion de la muestra de varones seleccionada
en Pweto, durante el mes de mayo de 2004 (n = 106)

Variables % Mediana (intervalo
intercuartilico)
Edad (afios)
15-30 53,8 30 (11)
31-65 46,2
Estado civil
Soltero 491
(Casado 50,9
Profesion
Militar 30,2
Agricultor 57
Pescador 57
Comerciante 17,0
Sin trabajo 415
Parejas
Una 434 2(1)
= Dos 56,6

Tabla 2. Analisis de la asociacion entre la ulceracion genital
en funcién de la edad, el estado civil, la profesion y el nUimero
de parejas sexuales

Variables n, ulceracion ORc IC del 95% D
genital (%)

Edad (afios)
15-30 46 (3,5) 2,30 1,01-5,26 0,04
31-65 60 (25,0 1,0

Estado civil
Soltero 52 (40,4) 1,93 0,85-4,40 0,11
(Casado 54 (25,9) 1,0

Profesion
Militar 32(37,5) 1,33 0,55-3,17 0,51
Otros® 74 (31,1) 1,0

Parejas
Una 46 (15,2) 1,0
= Dos 60 (46,7) 487 1,88-12,61 0,001

n = 106; ulceracion genital: 33%.
“Parados, agricultores, pescadores y comerciantes.
IC: intervalo de confianza; ORc: odds ratio cruda.

ulceracion genital en los solteros y los militares,
asociacion esta ultima en el limite de la significacion
(tabla 2).

Para el exudado uretral, el andlisis bivariante sefiala
que el estado civil, la profesién y el nimero de pare-
jas sexuales estaban asociados a la presencia de exu-
dado uretral. En este sentido, los valores de las OR cru-
das (ORc) nos muestran que los varones solteros, los
militares y los varones con dos 0 mas parejas sexua-
les tienen una mayor probabilidad de padecer exuda-
do uretral (tabla 3).
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Tabla 3. Andlisis de la asociacion entre exudado uretral
en funcién de la edad, el estado civil, la profesién y el nUmero
de parejas sexuales

Variables n, exudado uretral (%) ORc IC del 95% )
Edad
<30 46 (47,8) 1,83 0,83-4,03 0,131
=30 60 (33,3) 1,0
Estado civil
Soltero 52 (53,8) 3,33 1,47-7,54 0,03
Casado 54 (25,9) 1,0
Profesién
Militar 32 (56,3) 2,68 1,14-6,27 0,02
Otros? 74 (32,4) 1,0
Parejas
Una 46 (8,7) 1,0
= Dos 60 (63,3) 18,13 5,73-57,40 < 0,001

n = 106; exudado uretral: 39,6%.
4Parados, agricultores, pescadores y comerciantes.
IC: intervalo de confianza; ORc: odds ratio cruda.

Tabla 4. Ulceracion genital y exudado uretral en funcion
de la profesion y el nUmero de parejas sexuales.
Anélisis multivariante

Ulceracion genital

Variables ORa IC del 95% D
Parejas

Una 1,0

= Dos 4,87 1,88-12,69 0,001

Exudado uretral

Variables ORa IC del 95% p
Profesion

Otros? 1,0

Militar 3,25 1,10-9,55 0,03
Parejas

Una 1,0

= Dos 19,73 5,95-65,43 < 0,001

n: 106; 35 varones con antecedentes de Ulcera genital y 42 con antecedentes de
exudado uretral.

Parados, agricultores, pescadores y comerciantes.

IC: intervalo de confianza; ORa: odds ratio ajustada.

No incluidas, por no ser significativas, las variables: edad, sexo y estado civil.
R? (Glcera genital): 0,19; R? (exudado uretral): 0,43.

Las ORa de padecer una ulceracién genital, con-
trolando por el resto de las variables independientes en
estudio, es 4,87 si se tienen dos 0 mas parejas sexuales
frente a una pareja. Las restantes variables no influyen
significativamente en el modelo. Para el exudado ure-
tral la ORa se incrementa a 19,73 veces si se tienen

mas de dos parejas sexuales, respecto a los varones
gue sélo tienen una pareja, y a 3,25 si se es militar de
profesion frente a otras ocupaciones laborales. Por tanto,
el perfil de riesgo queda ajustado a ser militar y tener
dos 0 mas parejas sexuales en el Ultimo afio (tabla 4).

Discusioén

Los datos obtenidos para la estimacion de la pre-
valencia de exudado uretral y Ulcera genital, del 33 y
el 39,6% en este estudio, respectivamente, son simi-
lares a los datos de otras publicaciones referidas a areas
rurales del Africa subsahariana.

Asi, podemos hablar de una prevalencia del 36%
para la Ulcera genital durante 1999 en un &rea rural de
Uganda o de un 28,9% en Etiopia para el afio 2002, y
de un 25% para el exudado uretral en las areas rura-
les de Zimbabwe para el afio 2005%7-%°, Las cifras au-
todeclaras para el exudado uretral y la ulceracién ge-
nital nos proporcionan evidencias sobre una alta
prevalencia de gonococia y clamidiasis en el caso del
exudado uretral, y de chancro blando y sifilis primaria
para el caso de la ulceracion genital”1°.

Diferentes estudios han puesto de manifiesto la aso-
ciacion entre la frecuencia de ITS con la infeccion del
VIH, el virus de la hepatitis C (VHC), la edad, el inicio
de las relaciones sexuales, el nimero de parejas se-
xuales y la pertenencia a determinados grupos de ries-
go, entre los que se encuentran los militares®°-%,

Con pocos recursos, una muestra reducida y con
las limitaciones propias del trabajo de campo alli
donde no hay datos previos, este estudio pone de ma-
nifiesto la asociacion entre la alta frecuencia de las ITS
y los militares residentes en Pweto durante un contex-
to de posconflicto armado y de violencia, como el que
vivia la RDC durante su realizacion. Sin embargo, este
estudio presenta importantes limitaciones relacionadas
con el tipo de disefio aplicado y el tamafio muestral em-
pleado.

Dado que se trata de un estudio transversal, a pesar
de su intencionalidad analitica, las asociaciones en-
contradas no tienen significacion causal. Los datos fue-
ron recogidos durante el mes de mayo de 2004 y estan
referidos a un periodo de recuerdo de un afio, por lo
gue se pudo incurrir en sesgos de clasificacion no di-
ferencial hacia la no asociacion relacionados con la me-
moria. Asimismo, asumimos la existencia de sesgos de
clasificacion no diferencial por parte del entrevistado al
responder positivamente, y la presencia de Ulceras y/o
exudado fue negativa, al tratarse de prevalencias au-
todeclaras y ofrecerse el tratamiento con posterioridad.
Podemos afirmar subjetivamente, después de la ex-
periencia sobre el terreno, que la autodeclaracion de
problemas de salud en Pweto no supone un problema
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culturalmente asociado a la estigmatizacion para las per-
sonas entrevistadas. La validez externa de los resul-
tados y su generalizacion son limitadas y dependeran
en todo caso del contexto hoy por hoy en Pweto, dénde
quizas la poblacion de militares no ha permanecido es-
table y los movimientos migratorios han modificado la
situacion sociodemogréfica.

A pesar de las importantes limitaciones, queremos
resaltar el valor de los resultados de este estudio, te-
niendo en cuenta las dificultades para su obtencién y
la ausencia de recursos en contextos como los de Pweto
y las zonas rurales del Africa subsahariana. Gracias a
los datos que genero esta investigacion y a la relacion
entre la prevalencia, la densidad de incidencia y la du-
racién media de la clinica de las infecciones que el exu-
dado uretral y la ulceracién genital representan, se pu-
dieron inferir las necesidades de antibidticos para el
tratamiento de las ITS en Pweto a partir de un dato ob-
jetivo, y se pudo justificar la pertinencia de la instau-
racion de un programa de donacién bajo supervision y
educacion sanitaria de preservativos.

Demostrada la mayor frecuencia de ulceracion ge-
nital entre los militares, y conociendo la efectividad de
la disminucién de la transmisibilidad del VIH con la in-
corporacion de la prevencién de las ITS como estrate-
gia de control centrada en grupos de riesgo?*?7, se re-
comienda incorporar las estrategias preventivas contra
la transmisibilidad del VIH centradas en los militares,
en los proyectos de las organizaciones médicas de co-
operacion internacional. Asi, dotar de mejores servicios
para el tratamiento de ITS y hacer hincapié en los sub-
grupos de poblacion con mayor riesgo permiten redu-
cir la incidencia del VIH en lugares donde los servicios
de tratamiento de las ITS son deficientes y las ITS son
muy prevalentes*363 como es el caso de Pweto.
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KEYWORDS Summary In this study, we aimed to describe the evolution of three cholera epidemics that
Cholera; occurred in Lusaka, Zambia, between 2003 and 2006 and to analyse the association between the
Epidemics; increase in number of cases and climatic factors. A Poisson autoregressive model controlling for
Climate; seasonality and trend was built to estimate the association between the increase in the weekly
Mathematical number of cases and weekly means of daily maximum temperature and rainfall. All epidemics
modelling; showed a seasonal trend coinciding with the rainy season (November to March). A 1°C rise in
Zambia; temperature 6 weeks before the onset of the outbreak explained 5.2% [relative risk (RR) 1.05,
Africa 95% Cl 1.04—1.06] of the increase in the number of cholera cases (2003—2006). In addition,

a 50mm increase in rainfall 3 weeks before explained an increase of 2.5% (RR 1.02, 95% ClI
1.01—1.04). The attributable risks were 4.9% for temperature and 2.4% for rainfall. If 6 weeks
prior to the beginning of the rainy season an increase in temperature is observed followed by an
increase in rainfall 3 weeks later, both exceeding expected levels, an increase in the number of
cases of cholera within the following 3 weeks could be expected. Our explicative model could
contribute to developing a warning signal to reduce the impact of a presumed cholera epidemic.
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1. Introduction

The turn of the century has been marked by a worri-
some emergence and re-emergence of infectious diseases
worldwide. In fact, the number of cholera cases reported
to the WHO between 2003 and 2006 has dramatically
increased, reaching its highest values in more than a
decade. In 2006, a total rise of 79% was observed compared
with the previous year; 87% of cholera cases occurred in
Africa.’

It is well established that environmental factors, through
seasonal variations or as a consequence of global climate
change, play an important role in the resurgence and
dynamics of infectious diseases.?® On the other hand, in
addition to being linked to climate’, cholera is closely
related to poor environmental status and lack of basic
infrastructure in developing countries. In this manner,
high population densities as well as poor access to safe
water and proper sanitation along with other environ-
mental conditions contribute to the spread of cholera in
Africa.®?

Vibrio cholerae requires optimal temperature and
physicochemical conditions (salinity, pH, humidity etc.)
to survive. Nevertheless, it has also been shown to
resist suboptimal conditions through specific associations
of the bacterium with aquatic plants'® or animals such
as oysters, crabs and copepods."”'* As a result, the
pathogen can persist for longer periods in aquatic habitats.
Weather conditions such as an increase in environmen-
tal or sea surface temperatures favour plankton bloom.
This link with temperature could explain the surge of
cholera in endemic zones in cycles of 3—6 years, its
expansion and its re-emergence after an absence of
several years. In line with this observation, theoretical
models were developed that included environmental vari-
ables as causal factors for cholera re-emergence in an
attempt to describe its dynamics.” In real-life condi-
tions, positive correlations were shown to exist between
an upsurge in the number of cholera cases during an
outbreak and the increase in sea surface temperature 8
weeks earlier.'®" Hence, upon describing epidemiologi-
cal variables of outbreaks and analysing related climate
variables, mathematical models can be built providing nec-
essary information to predict the evolution of cholera
epidemics.

In Zambia, cholera is endemic and cases appear all year
round. Certain regions of the country are more prone to
epidemics, among which is Lusaka, the capital of Zam-
bia. For 2003 it was estimated that 36% of the total
country population lived in urban areas and only 55% had
access to drinking water.’ The last outbreak recorded
occurred in 1999 and affected 7569 individuals. From 2003,
epidemics re-emerged repeatedly, occurring during 3 con-
secutive years.'

The objectives of this study were to describe the evolu-
tion of the three cholera epidemics that took place in Lusaka
during the period 2003—2006 and to explain the associa-
tion between the increase in the number of cholera cases
on the one hand and daily maximum temperature and rain-
fall recorded during the period under consideration on the
other.

2. Methods

2.1. Study design

A descriptive and ecological study was carried out. The evo-
lution and the impact of the three epidemics that occurred
in Lusaka between 2003 and 2006 are described. Through an
explicative model using time series analysis, an analytical
component examined the influence of environmental fac-
tors, namely rainfall and temperature, on the appearance
and increase in the number of cases of cholera.

2.2. Data source and collection

Epidemiological data were collected by the non-
governmental organisation Médecins Sans Frontiéres,
which intervened in all three outbreaks in Lusaka. The
main data source was medical registries at cholera isolation
centres that the organisation put in place in collaboration
with the Zambian Ministry of Health. Environmental data
were taken at the meteorological station of the interna-
tional airport of Lusaka (FLLS-676650), whose geographical
coordinates are —15.31° latitude, 28.45° longitude and
1152 m altitude. Data were available through the website
TuTiempo.net (http://www.tutiempo.net), which compiles
and stores data from meteorological stations around the
world.

Sociodemographic data regarding the inhabitants of
Lusaka (capital of Zambia) were obtained from the UNFPA."

2.3. Variables considered

The WHO case definition for cholera was used.?’ Cases were
aggregated by epidemiological week. Deaths attributable
to cholera and recorded at the isolation centres were also
grouped by epidemiological week. Weekly arithmetic means
of maximum temperature were calculated for the epi-
demiological weeks based on daily maximum temperature
(maximum value in 24 h) and were expressed in °C. Rainfall
(in mm) was the total daily precipitation recorded, summed
up weekly in the same manner as for temperature. The
period considered for analysis extended from the eighth
epidemiological week of 2003 until the eighth week of 2006.

2.4. Statistical analysis

A descriptive analysis of the variables under study was per-
formed using time plots. The outbreaks were described
presenting epidemic curves, the total weekly number of
cases, weekly incidence rate, attack rate, case fatality rate
(CFR), duration of outbreak and strains isolated along with
their serotype. A spectral analysis was then performed with
a Fast Fourier transform procedure for detecting significant
trend and periodicity in the univariate analysis of the weekly
number of cholera cases. Then, to examine the associa-
tion between the increase in the weekly number of cholera
cases (the dependent variable) and climate factors (inde-
pendent variables), a Poisson autoregressive model was used
through a generalised linear model with family Poisson and
link log controlling for seasonality. Akaike’s information cri-
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terion (AIC) was used to find the best model. The variables
were entered and omitted manually from the model in a
stepwise manner, with the criterion for elimination being
a P-value >0.05. In the case of overdispersion of the data,
adjusted standard errors of coefficients were presented. Sin
and cos functions were used in the model for building the
independent variables that explain the seasonal component
of the series. An autoregressive term at order 1 was incor-
porated into the model to control for the autocorrelation of
cases of cholera of a current week with a previous week.?!
Based on our review of the literature, lags of up to 8 weeks
for temperature were introduced to analyse the associa-
tion between the occurrence and increase in the number of
cholera cases and the mean maximum temperature 6 weeks
before the onset of the outbreak.

Goodness of fit was assessed through the standard Poisson
regression models by looking for the model that minimised
the residual autocorrelation, graphically through examining
the simple autocorrelation function (ACF) plot and the par-
tial autocorrelation function (PACF) plot. In addition, the
plot of standardised deviance residuals against the observed
cases of cholera from the final model and the simulation
approach for evaluating the goodness of fit of sparse data
by Boyle et al.?2 was used.

Relative risks (RR) were derived from the determination
coefficients and were presented with their 95% Cl. Assuming
that the whole population was exposed to the environmental
factors, the attributable risk (AR) was calculated using the
formula AR=RR—1/RR, applicable when RR is derived from
Poisson regression models.?® Analysis was performed using
Stata v.10 (StataCorp., College Station, TX, USA).

3. Results

Outbreaks were confirmed and V. cholerae was isolated in all
three situations; the strain identified was O1 El Tor Ogawa.

Epidemiological descriptions of the three outbreaks
revealed many similarities. All three took place during the
rainy season coinciding with epidemiological Weeks 47—15
and were of similar duration. Table 1 gives the attack rates

and other characteristics. The epidemic curves show a high
CFR at the beginning of the outbreak of 2003, which then
drops and remains stable for 21 weeks. No mortality data
were available for 2004. During the outbreak of 2005, the
CFR was smaller in magnitude and duration. The number
of cases was significantly lower in the second epidemic
(Figures 1-3).

The Poisson distribution of the number of cholera cases
as the dependent variable was verified. The weekly numbers
of cases for the period 2003—2006 varied between a mini-
mum of 2 and a maximum of 911 cases, with a median of 89
and an interquartile range of 304 weekly cases. The weekly
daily maximum temperature per epidemiological week had
a minimum of 21.9°C and a maximum of 36°C. Rainfall
had a minimum of Omm and a maximum of 307.1mm. In
the time plots, an increase in temperature and rainfall was
observed in the weeks prior to the appearance of the epi-
demics (Figures 4 and 5). Univariate analysis of cholera cases
for the 3 years showed a seasonal pattern that corresponded
to the months from December through April, confirmed
using spectral analysis and periodograms (Supplementary
Figure 1), but no trend. Analysis of the association between
the weekly number of cases and climate factors using
a Poisson autoregressive model controlling for seasonality
showed a statistically significant association between the
increase in the number of cases and the increase in temper-
ature 6 weeks earlier and the increase in rainfall 3 weeks
earlier.

The final model was overdispersed. To compensate for
overdispersion, standard errors were scaled using the square
root of the Pearson x? dispersion. The final model was
adjusted for sin and cos variables to control for seasonality
(sin 365°, 120°, 60° and cos 365°, 180°), and autoregressive
term at order 1 of cholera cases for controlling autocor-
relation. Among all models examined, the following model
showed the lowest AIC value:

Weekly number of cholera cases=pgy + 81 seasonality + 5,
autoregressive component order at 14g5Temp 6 weeks ear-
lier 4+ B4 rainfall 3 weeks earlier

Table 1 Characterisation of three cholera outbreaks in Lusaka, Zambia, 2003—2006 (Médecins Sans Frontieres, unpublished
data)

2003—2004 2004—2005 2005—2006
Population 1234600 1283984 1335343
Isolated strain Ogawa Ogawa Ogawa
Year of last epidemic 1999 2003 2004
Years without epidemics 4 0 0
Epidemiological weeks affected 47—15 43—14 46—14
Duration in weeks 23 24 21
Total no. of cases 6471 888 5710
Maximum no. of cases per week 911 92 581
Absolute no. of deaths 205 ND 87
Case fatality rate (%) 3.2 ND 1.5
Attack rate (epidemic) (%) 0.5 0.1 0.4
Duration (weeks) of the peak 3 6 2
Epidemiological week of 1st peak 14 10 11

ND: no data available.
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Figure 1  Distribution of cholera cases, deaths and case fatality rate (CFR) per epidemiological week (n=6471 cases and 205
deaths) in the 2003—2004 outbreak in Lusaka, Zambia (Médecins Sans Frontieres, unpublished data).

Figure 2  Distribution of cholera cases per epidemiological week (n=888 cases) in the 2004—2005 outbreak in Lusaka, Zambia
(Médecins Sans Frontiéres, unpublished data).

Figure 3  Distribution of cholera cases, deaths and case fatality rate (CFR) per epidemiological week (n=5710 cases and 87 deaths)
in the 2005—2006 outbreak in Lusaka, Zambia (Médecins Sans Frontiéres, unpublished data).

Examining the functions of PACF and ACF of residu- also showed a good fit of the data. The line plot of the
als confirmed their random distribution, indicating proper predicted cases of cholera from the model and observed
adjustment of the model. The plot of standardised deviance cases showed a good fit with a correlation coefficient of 0.9
residuals against expected cases of cholera from the model (P<0.001) (Supplementary Figure 2). As the overdispersion
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Figure 4 Time plots of number of cholera cases per month and monthly mean temperature (°C) in Lusaka, Zambia, 2003—2006

(Médecins Sans Frontiéres, unpublished data).

Figure 5
(Médecins Sans Frontiéres, unpublished data).

of the data is due to the high number of null values, the
interpretation of the deviance x2 is unreliable. Thus, using
the simulation approach for evaluating the goodness of fit
of sparse data by Boyle et al.?2, the deviance was 5.3 with
142 d.f., the test of goodness of fit of deviance >0.05 and
AIC 3.4.

Hence, an ambient temperature increase of 1°C 6 weeks
before the beginning of the outbreaks explained 5.2% of
the weekly augmentation of cholera cases observed, and
an increase of 50 mm in rainfall 3 weeks earlier explained
another 2.5% (Table 2).

Time plots of number of cholera cases per month and monthly mean rainfall (mm) in Lusaka, Zambia, 2003—2006

4. Discussion

A recent review of WHO cholera incidence and mor-
tality data (1960—2005) raised the question of Africa
as a ‘new homeland’ for cholera.?* Our results showed
recurrent cholera outbreaks in Lusaka, Zambia, within a
period of 3 years and characterised by high incidence and
CFRs.

The seasonal trend for cholera incidence observed in our
time series and coinciding with the rainy season is consistent
with what is known for the region.?2¢

Table 2  Association between the number of cholera cases and climate variables: final autoregressive Poisson model including
lags of weekly mean temperature and rainfall (Médecins Sans Frontiéres, unpublished data)?

Coefficient (SE)P RR (95% Cl) % change€ AR (%) P-value
Temperature (6 weeks earlier) 0.05 (0.006) 1.05 (1.04—1.06) 5.2 4.7 <0.001
Rainfall (3 weeks earlier) 0.02 (0.01) 1.02 (1.01—1.04) 2.5 1.9 0.011

RR: relative risk; AR: attributable risk.
a Adjusted for seasonality.

b Standard errors (SE) scaled using square root of Pearson x2 based dispersion.
¢ Percent change in expected count for 1°C increase in temperature and 50 mm in rainfall.
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In recent years, numerous studies have demonstrated
the association between the re-emergence and dynamics
of infectious diseases and environmental factors.”?” We
identified such an association between temperature and
rainfall and the increase in the number of cholera cases in
three outbreaks occurring in Lusaka (2003—2006), which is
in concordance with suggested environmental theories for
re-emergence of infectious diseases. It is worth noting that
most studies relating climate to cholera describe coastal
regions.

In the model presented, a 1°C rise in temperature 6
weeks before the beginning of the outbreaks explained
5.2% of the increase in cholera cases. It could be that in
continental zones, the increase in environmental temper-
ature affects water temperature and salinity and favours
growth of copepods, zooplankton, phytoplankton'®'7:28 or
algal blooms, to which V. cholerae attaches and gains sur-
vival advantages.'® Thus, the disease cholera can no longer
be considered a simple equation of bacteria and human
host, but represents a complex network that includes global
weather patterns, aquatic reservoirs, phages, zooplank-
ton and collective behaviour of surface-attached cells.?’
A rise of 50mm in rainfall 3 weeks earlier explained 2.5%
of case augmentation. For proper comparison, we would
ideally refer to studies from the same region with compa-
rable parameters of population, environment etc., but such
results are not available.

To our knowledge, this is the first study reporting an asso-
ciation between cholera and climate factors in sub-Saharan
Africa. In Peru, an association was found between environ-
mental temperature and an increase in diarrhoea cases. A
1°C increase in temperature corresponded to an 8% increase
in hospital admissions due to diarrhoea in Lima.3°

In Bangladesh, positive correlations existed between the
increase in cholera cases during an outbreak and rising sea
surface temperature 8 weeks before. A recent study car-
ried out in South Africa reports the association between
cholera incidence and increased sea surface temperature
and precipitation. '

One of the limitations of our study was the unavail-
ability of data on cholera cases between epidemics, which
did not allow for analysis using autoregressive integrated
moving average (ARIMA) predictive models that would have
represented a valuable tool for forecasting future cholera
outbreaks in Lusaka.

Regarding the magnitude of cholera outbreaks, cases
included in the study were patients in isolation centres
thus probably presenting more severe symptoms, which sug-
gests the overall number of affected individuals might have
been underestimated. Nevertheless, this selection bias does
not discredit our chronological analysis since all centres
recruited and operated comparably throughout the three
outbreaks.

Furthermore, ecological fallacy cannot be excluded when
extrapolating results to individual risks through presenting
attributable risks.

We recognise that in our analysis only temperature
and precipitation as explicative variables intervened whilst
other factors not targeted here play an important role in the
rise in the incidence of cholera.

Examining the evolution of the outbreaks permitted a
clear seasonal pattern associated with the beginning of the

rainy season and specific prior increases in temperature and
rainfall to be established. These observations could be use-
ful for developing a warning signal aiming to facilitate public
health authority interventions in the region with the arrival
of the rainy season. In fact, the second outbreak had a lower
burden and attack rate, possibly due to acquired immunity
as is often observed following large outbreaks whereby the
following ones are shorter and less severe.'® Moreover, inter-
vention teams were present long after the first outbreak and
substantial efforts were put into implementing prevention
and control measures. Therefore, public sensitisation to the
problem, resource mobilisation and lessons learned from the
previous outbreak could have played a role.

Our results suggest that towards the end of August and
beginning of September, an increase in the average max-
imum temperature above expected (pre-established based
on historical data) followed by an increase in rainfall 3 weeks
later could be indicators of a potential increase in cholera
cases during October to November.

As pointed out by Pascual et al.'®, climate factors are
not enough to understand the size and timing of cholera
outbreaks. To improve our insight into cholera epidemics,
immunity levels of the population in the region should be
taken into account.

According to experts, global warming is likely to increase
the severity and frequency of extreme weather events in the
future. Considering this threat and the cholera burden in
sub-Saharan Africa, we recommend characterising cholera
outbreaks further, linking their occurrence to factors other
than rises in temperature or precipitation. To develop an
early warning system for outbreaks, forecasting methods
would be interesting, although a comprehensive understand-
ing of the disease dynamics and all parameters involved is
necessary. The model for environmental cholera transmis-
sion proposed in the literature' would be helpful.

In conclusion, our results show an association between
an increase in the number of cholera cases and climate vari-
ables. If 6 weeks prior to the beginning of the rainy season an
increase in temperature is observed followed by an increase
in rainfall 3 weeks later, both exceeding expected levels,
we may be confronted with an increase in the number of
cases of cholera within the following 3 weeks. Our explica-
tive model could contribute to developing a warning signal
to reduce the impact of a presumed cholera epidemic.

Appendix A. Supplementary data

Supplementary data associated with this article can be
found, in the online version, at doi:10.1016/j.trstmh.
2008.07.017.
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CORRESPONDENCE

Reply to comment on: Influence of temperature
and rainfall on the evolution of cholera epi-
demics in Lusaka, Zambia, 2003—2006: analysis
of a time series

When researchers from wealthy countries undertake
research in less-developed countries, they should strive
to seek collaboration with local actors and build capacity
through training and mentorship. Indeed, the requirement
for local collaboration has been put forward as a benchmark
for ethical research in developing countries.’

In June 2003 Médecins Sans Frontieres (MSF) established
an independent ethics review board for the assessment of
research conducted in settings where it works. This inde-
pendent ethics review board developed a set of practical
benchmarks for the ethical conduct of research, among
which collaborative research is a core principle. In practice,
this means that research protocols submitted to the ethics
review board have to demonstrate, or justify the absence
of, the following activities: partnership with national and/or
international research institutions; collaboration with local
and national researchers and health; involvement Involve
the community in which the study takes place; a contribu-
tion to developing the capacity for researchers and health
policymakers to become full and equal partners in the
research enterprise; and a fair sharing of financial and other
rewards of the research.

One of the grey areas for the MSF ethics review board
has been to determine the line between research and rou-
tine programme monitoring. MSF has previously undertaken
prospective research in Zambia, and this has rightly involved
local investigators.? The paper reporting temperature and
rainfall trends in relation to cholera epidemics published in
the Transactions® was a retrospective analysis of routinely
collected data. The MSF ethics board considers that the anal-
ysis of routinely collected data is outside of the purview of
ethics review. In this instance, the analysis was done almost
2 years after the data was collected, long after MSF’s cholera
programme in Zambia had closed.

Collaboration and capacity building can take many forms,
from the training of data capturers to the engagement of
local principal investigators. The danger of using authorship
as a proxy for collaboration is that it could encourage token

authorship — a practice that is rightly shunned in the West —
in place of true capacity building.* It would be more appro-
priate to encourage capacity building at the beginning of the
study, during the process of ethics and scientific review.
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ORIGINAL

Evolucion del tiesgo de mortalidad fetal tardia, prematuridad

v bajo peso al nacer, asociado a la edad materna avanzada,
en Espana (1996-2005)

Miguel Angel Luque Fernandez
Programa de Epidemiologia Aplicada de Campo (PEAC), Centro Nacional de Epidemiologia,
Instituto de Salud Carlos IIl, Madrid, Espafia.

(Trends in the risk of late fetal mortality, prematurity and
low birth weight associated with advanced maternal age
in Spain [1996-2005])

Resumen

Objetivos: Describir la evolucion de la fecundidad, la mor-
talidad fetal tardia, la prematuridad y el bajo peso al nacer,
asi como su asociacion con la edad materna avanzada, en
Espafia, durante el periodo 1996-2005.

Meétodos: Estudio ecoldgico. La prematuridad y el bajo peso
en funcién de la edad materna se analizan mediante tablas de
contingencia. La evolucion de las tasas de mortalidad fetal tar-
dia se analiza mediante una estandarizacion directa. El riesgo
de mortalidad fetal tardia, ajustado por la edad maternay la pre-
maturidad, se analiza mediante una regresion de Poisson.

Resultados: Las tasas de mortalidad fetal tardia y de fe-
cundidad han aumentado en las mujeres de més de 35 afios
de edad, sobre todo en las mayores de 45 afos. El riesgo de
mortalidad fetal tardia es 2,7 veces superior para las muje-
res a partir de los 45 afios (razon de tasas: 2,7; intervalo de
confianza del 95% [IC95%]: 1,8-3,0), con una fraccién etio-
I6gica de la exposicion del 69% (1C95%: 55,2-78,6). La pre-
valencia de prematuridad y de bajo peso para este mismo
grupo es 3 veces superior, con una razén de prevalencias de
prematuridad de 2,9 (IC95%: 2,7-3,1) y de bajo peso de 3,1
(1C95%: 2,9-3,3).

Conclusiones: El elevado riesgo de las mujeres de 45 o mas
afios de edad se explica por el aumento de la proporcion de
embarazos en este grupo de edad. Se requieren nuevos es-
tudios, en el ambito de la epidemiologia perinatal, que ana-
licen el impacto de las técnicas de reproduccion asistida en
los embarazos a edades avanzadas, asi como la dinamiza-
cion de la puesta en marcha del registro nacional de técni-
cas de reproduccion asistida.

Palabras clave: Edad materna. Mortalidad fetal tardia. Re-
cién nacido de bajo peso. Recién nacido prematuro. Técni-
cas de reproduccion asistida.

Abstract
Objectives: To describe trends in fertility, fetal death rate, pre-
maturity and low birth weight, as well as their association with
advanced maternal age, in Spain from 1996 to 2005.
Methods: We performed an ecological study. The associa-
tion between low birth weight and prematurity with maternal
age was analyzed through contingency tables. The pattern of
fetal mortality rate was analyzed through direct standardiza-
tion. To study the risk of late fetal mortality, adjusted by age
and prematurity, a Poisson regression model was used.
Results: The rates of fertility and late fetal mortality increa-
sed in women aged more than 35 years, especially in women
aged more than 45 years. The risk of late fetal mortality was
2.7 times higher in women aged 45 years and above (rate ratio,
2.7; 95%CI: 1.8-3), with an etiological fraction of exposure of
69% (95%Cl: 55.2-78.6). The prevalence rate of prematurity
and low birth weight was three times higher in this age group,
with a prevalence rate of prematurity of 2.9 (95%Cl: 2.7-3.1)
and of low birth weight of 3.1 (95%ClI: 2.9-3.3).
Conclusions: The high risk found in women aged more than
45 years is explained by the increase in the proportion of preg-
nancies within this age group during the period analyzed. Furt-
her studies in perinatal epidemiology that analyze the impact
of assisted reproduction techniques in pregnancies in older
women are required, as well as a national registry of assis-
ted reproduction techniques.

Key words: Maternal age. Fetal death rate. Low birth weight
infant. Premature infant. Assisted reproduction techniques.
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Introduccién

n la década de los ochenta se inici6 en Espa-

fla un progresivo descenso de la natalidad. En

2006, con 1,3 hijos de media por mujer en edad

reproductiva, se situaba en el grupo de paises
con el indice sintético de fecundidad mas bajo del
mundo, por encima de Ucrania y Grecia (entre otros),
con 1,1y 1,2 hijos por mujer, respectivamente!. El des-
censo de la fecundidad experimentado se produce
sobre todo en las mujeres menores de 35 afios, ya
que en los ultimos 20 afios ha aumentado el nime-
ro de embarazos en mujeres de mas de 35 afios, que
representan el 21,2% de los embarazos del afio 20062.
Los determinantes sociales de esta modificacién del
patrén reproductivo pueden explicarse por los cam-
bios culturales, sociales y econémicos acontecidos en
nuestra sociedad durante el altimo tercio del siglo xx.
La incompatibilidad de la conciliacion entre la vida fa-
miliar y laboral, la ausencia durante afios de politi-
cas protectoras de la maternidad, y la progresiva me-
dicalizacion del embarazo y el parto, se han propuesto
como determinantes del descenso de la natalidad y
del aumento de la edad media para el primer emba-
razo?3. Las técnicas de reproduccion asistida co-
menzaron a desarrollarse en Espafia en la década de
los setenta. En 1984 nacia el primer nifio fecundado
in vitro*. La probabilidad de conseguir un embarazo
disminuye con la edad, y a partir de los 35 afios esta
disminuciéon es més marcada®. Las técnicas de re-
produccion asistida, entre otras muchas indicaciones,
estén utilizandose en los casos de disminucion de la
fertilidad debida a la edad materna avanzada vy, por
tanto, estan contribuyendo al aumento del nimero de
embarazos en mujeres mayores de 35 afios. En los
paises desarrollados, se estima que alrededor del 1%
de los nacimientos son fruto de la reproduccién asis-
tida®. En Espafia, actualmente se desconoce el nu-
mero exacto de nifios nacidos mediante estas técni-
cas. La ley 14/06, de la que cabe destacar la
creacion del «Registro de actividad» de los centros
de reproduccion asistida, nos abre la posibilidad de
controlar en un futuro este estadistico’. Son muchos
los trabajos que han puesto de manifiesto la asocia-
cion entre la edad materna avanzada y el aumento
de la mortalidad fetal tardia, la prematuridad y el bajo
peso al nacer®!4, El presente estudio describe la evo-
lucion de la fecundidad, la mortalidad fetal tardia, la
prematuridad y el bajo peso al nacer, asi como su aso-
ciacion con la edad materna avanzada, en Espafia,
para el periodo 1996-2005.

Métodos
Disefio

Estudio ecoldgico de tendencias para el analisis de
la evolucion de las tasas de fecundidad y de morta-
lidad fetal tardia, y transversal para la estimacion
de la prevalencia de prematuridad y de bajo peso al
nacer.

Poblacion de estudio

Nacimientos de hijos de mujeres residentes en Es-
pafia durante el periodo 1996-2005.

Descripcion de las variables

Los datos agregados de este estudio se obtuvieron
de las estadisticas de la base de datos del Movimien-
to Natural de la Poblacién, y del padrén municipal de
habitantes del Instituto Nacional de Estadistica (INE)
de Espafia?. Las tasas de fecundidad y de mortalidad
fetal tardia se calcularon como sigue:

> Nacidos vivos
3, Mujeres de 15-49 afios

X 1.000

Tasa de fecundidad general =

Tasa de fecundidad especifica por edad =

3, Nacidos vivos de madres de «X» afios
3, Mujeres de «X» afios de edad

X 1.000

Tasa de mortalidad fetal tardia =

> Muertes fetales X 1.000

Desde 1975, el INE define como «nacimiento» todo
recién nacido con vida, y como «muerte fetal tardia»
todo feto muerto con 6 0 mas meses de gestacion, antes
de su completa expulsion o extraccion del cuerpo de
la madre. De igual forma, el INE define la «prematuri-
dad» como el recién nacido de menos de 37 semanas,
y el «bajo peso al nacer» como menos de 2.500 g*.
Estos dos parametros se calcularon como proporcio-
nes en las cuales el numerador lo componia el total de
recién nacidos de bajo peso o de prematuros para ese
afo, y el denominador el total de nacidos vivos para el
mismo afio o periodo. La edad materna fue categori-
zada en 4 grupos: < 35, 35-39, 40-44 y = 45 afios. El
grupo de menores de 35 afios se tomd como referen-
cia.
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Andlisis estadistico

En primer lugar, se realiz6 un andlisis descriptivo de
las tasas de mortalidad fetal tardia, de fecundidad, de
la proporcion de prematuridad y del bajo peso al nacer.
Para el andlisis de la evolucion de las tasas de morta-
lidad fetal tardia se llevé a cabo una estandarizacién
directa. Como nos interesaba valorar la evolucion tem-
poral de la mortalidad, se tomé como referencia el afio
1996, obteniendo las tasas de mortalidad estandarizadas
de los afos siguientes. Las tasas ajustadas asi obte-
nidas se interpretaron como la mortalidad de la pobla-
cion, en el tiempo t, de no haber cambiado la estruc-
tura de edades de dicha poblacion a lo largo del tiempo
considerado?®. En segundo lugar, se analizaron las tasas
de fecundidad y de mortalidad fetal tardia en funcion
de la edad materna para cada uno de los afios del es-
tudio, y para el total de los 10 afios, calculando la razén
de tasas (RT) como medida de asociacion y la fraccién
etiologica debida a la exposicion (FEE) como medida
de impacto en la poblacién. La FEE se calcul6 como
la RT expresada en términos relativos (RT — 1/RT), con
su respectivo intervalo de confianza del 95% (IC95%),
interpretada como el porcentaje de riesgo de mortali-
dad fetal tardia atribuible a la edad materna. Para el cal-
culo de la RT de la mortalidad fetal tardia ajustada en
funcion de la edad materna, para el periodo total de 10
afos, se utilizé un primer modelo de regresién binomial
negativa. La prematuridad se asocia con la mortalidad
fetal tardia y, a su vez, con la edad materna, y no es
un factor intermedio de la asociacién entre la mortali-
dad fetal tardia y la edad materna. Por tanto, se con-

trolé el efecto de la prematuridad introduciéndola como
covariable en un segundo modelo de regresion de Pois-
son. Los dos modelos empleados fueron:

— Tasa de mortalidad fetal tardia = B + B, X edad
materna.

— Tasa de mortalidad fetal tardia = B, + 1 X edad
materna + B, X prematuridad.

De este modo obtuvimos la RT de mortalidad fetal
tardia en funcién de la edad materna, ajustada por la
prematuridad, con sus respectivos IC95%, para el con-
junto de los 10 afios en estudio. La bondad del ajuste
de los modelos fue verificada mediante el estadistico
de desviaciény el contraste de verosimilitud. Finalmente,
para el analisis de la proporcién de recién nacidos pre-
maturos y de bajo peso en funcién de la edad mater-
na, se llevé a cabo un andlisis de tablas de contingencia,
calculando como medida de la fuerza de la asociacion
la razén de prevalencias (RP)'"8, El programa esta-
distico utilizado para el analisis de los datos fue el Stata
v.10.0%.

Resultados

Se observa una disminucién progresiva de la tasa
de mortalidad fetal tardia en Espafia durante el perio-
do 1996-2005, a la vez que un aumento de la tasa de
fecundidad general, debido a los nacidos vivos de ma-
dres de = 35 afios (tablas 1y 2). Cabe destacar el in-

Tabla 1. Analisis descriptivo: nimero absoluto de recién nacidos vivos en funcién de la edad materna, porcentaje de recién
nacidos de madres mayores de 35 afios, numero absoluto de mujeres en edad fértil, nimero absoluto de muertes fetales tardias,
TMFT, TME, TFG, prevalencia de recién nacidos de menos de 37 semanas de gestacion y de recién nacidos de menos de 2.500 g,

en el periodo 1996-2005, en Espafia

Recién nacidos por grupos de edad materna (n):

Muijeres en
<35 35-39 40-44 =45 > 35 edad fértil® MTF TMFT TME TFG Prematuros Bajo peso

Afio anos anos anos afos  afios (%) (n) (n) (%o0) (%o0) (%00) n (%) n (%)

1996 324160 34402  3.932 132 10,6 10.306,679 1.423 39 Ref. 362  17.923(4,9)  20.721(5,7)
1997 326720 37964  4.217 134 15 SD 1.531 42 42 SD 24889 (6,7)  21.829(5,9)
1998 319976  40.624  4.445 148 12,4 10.386.132 1.416 338 39 35,1 25,839 (7,1) 22522 (6,2)
1999 329496 45245 5201 188 13,3 10.418.963 1.463 38 3,7 365 27578(7,2) 24.423(64)
2000 341483  50.353 5588 208 14,1 10.516.807 1.479 37 34 378  29.380(7,4) 25999 (6,5)
2001 345262 54473  6.3% 250 15,0 10.677.807 1.541 338 34 380  29.710(7,3)  27.760(6,8)
2002 353159 58447  6.968 272 15,7 10.872.784 1.470 35 3,1 385  32400(7,7) 29.917(71)
2003  369.423  64.364  7.793 301 16,4 11.075.129 1.494 34 2,7 399  34278(78) 31.649(72)
2004  377.348  68.611 8.281 351 17,0 11.167.478 1.438 32 25 40,7 35279(7,8)  32.365(7.1)
2005 384681 71874 9422 394 17,5 11.358.283 1.538 33 2,6 410  34620(74)  33.658(7.2)

MFT: muertes fetales tardias; TMFT: tasa de mortalidad fetal tardfa; TME: tasa de mortalidad estandarizada; TFG: tasa de fecundidad general; SD: sin datos.

“Muijeres en edad fértil: de 15-49 afios.
Fuente: INE (elaboracion propia).
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Tabla 2. Evolucion anual de las tasas de fecundidad especificas y de mortalidad fetal tardia en funcién del grupo de edad materna.
Razén de tasas de mortalidad fetal tardia y fraccion etiolégica debida a la exposicion, durante el periodo 1996-2005, en Espafa

Afio Edad (afios) TFE, % (1095%) TMFT, %gq (1C95%) RT (1C95%) FEE (IC95%)
1996 <35 51,1(50,9-513) 38(36-4) Ref. Ref.
35-39 234 (232) 47(3953) 12(1-14) 16,3 (1-29)
40-44 31(3-32) 69 (45-99) 18 (1,2-26) 442 (18,5-619)
=45 0,10 (0,09-0,12) 152 (18-54.7) 39(09-155) 745 (-0,12936)
1997 <35 ND 4(38-42) Ref. Ref.
35-39 ND 5 (4,3-573) 12(11-14) 19,6 (6,4-31)
40-44 ND 85 (5,9-119) 21(1529) 53 (34,6-66,1)
=45 ND 75(19-42) 19(03-13) 462 (-2,82923)
1998 <35 50,1 (50,7-51,1) 38(36-4) Ref. Ref.
35-39 26,9 (26,6-27,1) 47(3953) 13(11-15) 24,6 (12,5-35,1)
40-44 37(36-38) 6,9 (45-9,9) 17 (1,2-25) 431(0,17-605)
=45 0,15 (0,12-0,17) 152 (18-54.7) 36(09-143) 72,3(-01293)
1999 <35 52,8 (52,6-53,0) 37(35-38) Ref. Ref.
35-39 29,4 (29,0-29,6) 46 (4053) 12(1,0-14) 20,0 (7,4-30,1)
40-44 37(36-38) 83(60-11,1) 22(16-30) 55,3 (34,6-67,0)
=45 0,13 (0,11-0,15) 106 (13-38,4) 29(0,7-114) 625 (1-0.41-912)
2000 <35 54,8 (54,6-55) 35(33-37) Ref. Ref.
35-39 317 (315-32) 51(4557) 15(1,3-17) 31,9 (22,1-405)
40-44 39(37-4) 63 (44-87) 18(13-25) 44,4 (22,3-60,3)
=45 0,16 (0,14-0,18) 96 (1,2-347) 27(0,7-10,1) 637 (0,42 91)
2001 <35 55,3 (55,1-555) 36(34-38) Ref. Ref.
35-39 33,4 (33-336) 45 (4-5.2) 12(1,1-14) 20 (8-30.2)
40-44 42(41-43) 6.4 (46-87) 18(13-24) 434 (22,8-58 5)
=45 0,19 (0,16-0,21) 12(25-35,1) 33(11-10,1) 70 (0,6-90,1)
2002 <35 56,2 (56-56,4) 32(3-34) Ref. Ref.
35-39 34,7 (34,4-35) 46(4152) 14(1,2-16) 29,9 (20-38,6)
40-44 45 (44-46) 72(53-94) 22(16-29) 54,6 (39,8-65,7)
=45 02(0,17-0,22) 11(23-32.2) 34(11-104) 703 (0,8-90,4)
2003 <35 58,3 (58,2-58,5) 32(3-34) Ref. Ref.
35-39 36,9 (36,6-37,2) 4(36-46) 12(11-14) 20,2 (9-30,1)
40-44 48(47-49) 46 (32-6.4) 14(1-19) 29,8 (2,4-49,6)
=45 021 (0,19-0,24) 6,6 (08-24) 20(0581) 51,1(-0,9287,7)
2004 <35 59,8 (54,6-59,9) 29(2831) Ref. Ref.
35-39 38,8 (38,5-39,1) 4(35-45) 13(1,2-15) 25,4 (14,9-34,6)
40-44 5(49-51) 43 (3-6) 15(1-2) 31,4 (45507
=45 024 (021-0,27) 142 (46-33.2) 47(19-113) 78,8 (49.4-91.2)
2005 <35 60,6 (60,4-60,8) 31(3-39) Ref. Ref.
35-39 40 (39,7-40,3) 37(33-42) 12(1-13) 15,6 (3,7-26,1)
40-44 55 (54-5,6) 58 (4,4-76) 18 (1,4-2.4) 46 (29,3-58,7)
=45 025 (0,23-0,28) 152 (5,6-33,1) 48(22-106) 79,1 (53.7-90,6)

1C95%: intervalo de confianza del 95%; FEE: fraccion etiol6gica debida a la exposicion; ND: no disponible; RT: razon de tasas de mortalidad fetal tardia; TFE: tasa de fe-
cundidad especifica; TMFT: tasa de mortalidad fetal tardia.

Fuente: INE (elaboracion propia).

cremento del 60% de la tasa especifica de fecundidad
para las mujeres de = 45 afos en el afio 2005 con res-
pecto a 1996 (tabla 2). Si tomamos como poblacién de
referencia los recién nacidos del afio 1996 y compa-
ramos los siguientes afios con éste mediante una es-
tandarizacion directa de las tasas de mortalidad fetal
tardia, se observa una clara y progresiva disminucion

de las tasas estandarizadas (tabla 1). Por el contrario,
podemos destacar un aumento progresivo de la pre-
valencia de prematuridad y de bajo peso al nacer du-
rante los afios del estudio. Desde 1996 a 2005, el in-
cremento de la prematuridad y del bajo peso al nacer
ha sido de un 20,8 y un 31%, respectivamente (tabla
1). El riesgo de mortalidad fetal tardia para cada afio
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Figura 1. Evolucién anual de la razén de tasas de la mortalidad fetal tardia en funcién de la edad materna, tomando como
referencia el grupo de edad de menores de 35 afios, durante el periodo 1996-2006 en Espafia.

107

Razén de tasas
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—-O- 35-39 afios

A 40-44 afos

—m- >45afios

— Referencia < 35 afios

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Afios

Fuente: INE (elaboracidn propia).

del estudio se concentra en el grupo de mujeres de =
45 afios; en 5 de los 10 afios nos encontramos con mas
de un 70% del riesgo de mortalidad fetal tardia atribuible
a este grupo de edad. Asi, la disminucion global de las
muertes fetales tardias que se produce durante este pe-
riodo no se acompafia de una distribucién homogénea
en funcién de la edad materna. Si bien disminuye en
el grupo de menos de 35 afios, sucede lo contrario para
las mayores de esta edad y muy particularmente para
las de = 40 afios (tabla 2 y fig. 1). Debido a la disper-
sién de las muertes fetales tardias, el modelo emple-
ado para el calculo de las razones de las tasas de mor-
talidad fetal tardia en funcién de la edad materna para
el conjunto de los 10 afios fue una regresiéon binomial
negativa. Mediante el test de la razén de verosimilitud
(x? = 11,28; p < 0,001) se comprob6 que este modelo
era equivalente a una regresion de Poisson. El mode-
lo nos muestra que, a pesar de la clara disminucién de
las tasas de mortalidad fetal tardia durante el periodo

1996-2005, el riesgo de muerte fetal tardia se concentra
en las mujeres mayores de 40 afios, y muy particular-
mente por encima de los 45 afios. En un segundo mo-
delo de regresion de Poisson se introdujo la prematu-
ridad controlando el efecto confusor descrito en la
bibliografia para esta Ultima variable®!4. De una RT en
el primer modelo de 3,1 (IC95%: 2,1-4,5) para el grupo
de edad de = 45 afios, pasamos a una RT ajustada
de 2,7 (IC95%: 1,8-3), con una disminucion global del
efecto de la edad materna sobre la mortalidad de un
12,9% (tabla 3). La prevalencia de recién nacidos con
bajo peso es significativamente mayor en las mujeres
mayores de 35 afios, y muy notable para las mujeres
de = 45 afios. Se observa que a mayor edad materna
mayor es la RP, lo cual apoya el criterio de consisten-
cia causal de «gradiente biol6gico». Cabe destacar las
RP de las mujeres mayores de 45 afios a partir de 1999,
con valores > 3 (figs. 2 y 3). El grupo de mujeres ma-
yores de 45 afios tiene una RP 3,10 veces superior

Tabla 3. Modelos de regresion binomial negativa y de Poisson: TMFT en funcién de la edad materna y la prematuridad,
para el total del periodo 1996-2005 en Espafia (n = 14.793)

Periodo Edad materna (afios) TMFT, %/g0 (1C95%) RT2 (1C95%) RT® (1C95%) FEE® (IC95%)
1996-2005 <35 3,8(3,7-3,9) Ref. Ref. Ref.
35-39 4,8 (4,6-4,9) 1,2 (1,1-1,3) 12 (1,1-13) 19,7 (16,1-23,2)
40-44 6,9 (6-7,4) 1,7(15-19) 15(14-17) 42,5 (36,5-48,1)
=45 12,5 (8,3-18) 31 (2,1-4,5) 2,7 (1,8-3) 69 (55,2-78,6)
TMFT perfodo 4,0(3,9-41)

1C95%: intervalo de confianza del 95%; FEE: fraccidn etioldgica debida a la exposicion; RT: razén de tasas de mortalidad fetal tardia; TMFT: tasa de mortalidad fetal tardia.
“RT en funcidn de la edad materna obtenidas mediante un modelo de regresion binomial negativa.
°RT ajustadas por la edad materna y la prematuridad mediante un modelo de regresion de Poisson.

°Fraccion etiol6gica debida a la exposicion.
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Figura 2. Evolucién anual de la razén de prevalencias de la prematuridad en funcion de la edad materna, tomando como referencia
el grupo de edad de menores de 35 afios, durante el periodo de 1996-2006 en Espafia.

44 y = 0,000x° + 0,000x* — 0,108x% + 1,154x% — 3,475x — 4,774
R%=0,957
3,91
3
S 3 -
f
)
g 251
= —-O— 35-39 afios
s 2] A 40-44 afios
g 151 A——A R A A, A—A A -B 2453005
. O—o0o—0—0—0—0—0—0 0 O — Referencia<35afios
0,5

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Afios

Fuente: INE (elaboracion propia).

Figura 3. Evolucién anual de la razén de prevalencias de bajo peso al nacer en funcién de la edad materna, tomando como
referencia el grupo de edad de menores de 35 afios, durante el periodo 1996-2006 en Espafia.
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Fuente: INE (elaboracion propia).

(IC95%: 2,86-3,33) de tener un recién nacido de bajo
peso, frente al grupo de menores de 35 afios, en el pe-
riodo 1996-2005 (tabla 4). La proporcion de recién na-
cidos de menos de 37 semanas de gestacion se com-
porta de manera semejante a la de bajo peso al nacer,
con tan so6lo pequefas variaciones en los valores de
RP. Cabe destacar las RP de las mujeres mayores de
45 afios, que para el conjunto de los 10 afios en estu-
dio presentan una RP de prematuridad 2,92 veces su-
perior (IC95%: 2,71-3,14) a la del conjunto de las mu-
jeres menores de 35 afios. La prevalencia de
prematuridad para el total de los 10 afios del estudio
en este grupo de edad es destacablemente superior a

la del resto de las edades, con cifras cercanas al 20%
(tabla 4).

Discusion

La asociacion entre la edad materna avanzada, el
riesgo de mortalidad fetal tardia y la morbilidad neonatal
es un hallazgo esperado que no difiere de los encon-
trados en la bibliografia revisada®?!4. La disminucion de
la mortalidad fetal tardia se relaciona clasicamente con
los avances sociales, econdémicos y de salud publica
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Tabla 4. Razén de prevalencias de la proporcién de recién nacidos prematuros (n = 4.062.685 nacidos vivos, un 7,1% prematuros)
y de bajo peso en funcién de la edad materna (n = 3.856.664 nacidos vivos; un 6,6% con bajo peso y un 5,07% sin peso declarado)
para el periodo 1996-2005, en Espafia

Periodo Edad materna (afios) Prematuro < 37 SG, n (%) Atérmino = 37 SG (n) RP (1C95%)
1996-2005 <35 223.569 (6,9 3.025.622 Ref.
35-39 57.006 (8,1 645.617 1,15 (1,14-1,16)
40-44 10.459 (9,9 95.567 1,46 (1,43-1,49)
=45 862 (17,8) 3.983 2,92 (2,71-3,14)
Perfodo Edad materna (afios) Bajo peso < 2.500 g, n (%) Normopeso = 2.500 g (n) RP (1C95%)
1996-2005 <35 207.770 (6, 2.874.227 Ref.
35-39 52.781 (7, 617.237 1,14 (1,13-1,15)
40-44 9.472 (9,4 90.692 1,42 (1,40-1,45)
=45 820 (18,3) 3.665 3,10 (2,86-3,33)

1C95%: intervalo de confianza del 95%; RP: razén de prevalencias; SG: semanas de gestacion.

Fuente: INE (elaboracion propia).

acontecidos durante el pasado siglo, entre los que cabe
destacar la universalizacién y la gratuidad de los cui-
dados prenatales y los cambios estructurales, diag-
nésticos y terapéuticos que la perinatologia experimentd
en el dltimo tercio del siglo xx®. Sin embargo, gracias
a los resultados de este estudio se demuestra que la
disminucién global de las muertes fetales tardias para
este periodo no se acompafia de una distribuciéon ho-
mogénea en funcion de la edad materna: si bien dis-
minuye en el grupo de edad de menos de 35 afios, su-
cede lo contrario para las mayores de 35, y muy
particularmente para las de = 45 afios. Entre las limi-
taciones de este estudio hay que destacar el infrarre-
gistro de la mortalidad perinatal en las estadisticas ofi-
ciales de Espafia?*??, circunstancia que puede haber
desplazado los resultados hacia la no asociacion. Otra
limitacion que hay que tener en cuenta, relacionada con
el tipo de estudio realizado, es que las medidas de aso-
ciacion y de impacto encontradas no pueden expresarse
como el riesgo individual de una mujer de determina-
da edad, ya que incurririamos en el principal sesgo de
este tipo de estudios: la falacia ecolégica. Los resulta-
dos de las medidas del riesgo expresadas en razones
de tasas y fracciones etiolégicas debidas a la exposi-
cion pueden estar confundidas con otros mdltiples fac-
tores no controlados en este estudio, como las técni-
cas de reproduccion asistida, los antecedentes
obstétricos, los datos antropométricos, la enfermedad
materna, la paridad, las gestaciones multiples?>%, etc.
De todos estos factores, la prematuridad y la edad ma-
terna fueron los Unicos que se pudieron controlar en
este estudio. Como consecuencia de la modificaciéon de
la normativa padronal de 1996, que establecia un nuevo
sistema de gestion continua e informatizada de los pa-
drones municipales, no disponemos de los datos de la
poblacién referidos a 1997 para el calculo de la tasa

de fecundidad. Finalmente, nos encontramos con un 5%
de pesos no declarados para los 10 afios en estudio.
A pesar de las limitaciones, el estudio nos ha mostra-
do un cambio en el patrén epidemioldgico de la fe-
cundidad y de las tasas de mortalidad fetal tardia para
el periodo 1996-2005 en Espafa. La relacion entre la
edad materna avanzada y el mayor riesgo de morbi-
mortalidad fetal y neonatal, muy notable a partir de los
45 afios de edad, esta asociada con el incremento de
la fertilidad de las mujeres mayores de 35 afos. Por
tanto, hay que preguntarse qué impacto estan tenien-
do las técnicas de reproduccion asistida en el aumen-
to de la fertilidad de estos grupos de edad y si, inde-
pendientemente de cualquier otro factor, aumenta el
riesgo de morbimortalidad fetal y neonatal. En este sen-
tido, una reciente revision sistematica de la literatura
médica y 3 metaanalisis encuentran un mayor riesgo
de morbimortalidad fetal y neonatal en los recién na-
cidos concebidos mediante técnicas de reproduccion
asistida®242°, Estas técnicas se estan utilizando, entre
otras muchas indicaciones, para el caso de la fertilidad
natural disminuida en las mujeres de edad avanzada.
Seria importante establecer los riesgos de mortalidad
fetal tardia y de morbilidad neonatal asociados a las téc-
nicas de reproduccion asistida, ajustados por la edad
materna. Asi, podriamos obtener el riesgo atribuible a
ellas independientemente de la edad materna, y vice-
versa. El importante incremento del nUmero de emba-
razos en las mujeres mayores de 35 afios se esta ma-
nifestando con un aumento de la morbimortalidad fetal
y neonatal para este grupo de edad. En términos de
impacto sobre la salud puablica, esta situacion se ma-
nifiesta con elevadas fracciones etiolégicas de morta-
lidad fetal y altas prevalencias de prematuridad y bajo
peso, para la edad materna avanzada, con el consi-
guiente efecto econdémico que supone la atencion hos-

Gac Sanit. 2008,22(5):396-403

402



Luque Fernandez MA. Evolucién del riesgo de mortalidad fetal tardia, prematuridad y bajo peso al nacer,
asociado a la edad materna avanzada, en Espafia (1996-2005)

pitalaria de la morbimortalidad fetal y neonatal®*3!. En
el aspecto politico, se deberia incidir en la génesis de
los determinantes sociales del aumento de la propor-
cién de embarazos en edades muy avanzadas. Asi, el
Parlamento Europeo insta a tomar las medidas nece-
sarias que faciliten y apoyen la toma de la decisién de
tener hijos a edades mas tempranas®.

El mayor riesgo de las mujeres mayores de 35 afios,
muy acentuado a partir de los 45 afios, se explica por
el aumento de la proporcidon de embarazos en este grupo
de edad durante el periodo de estudio. Se requieren
nuevos estudios, en el ambito de la epidemiologia pe-
rinatal, que nos proporcionen el porcentaje de emba-
razos en edades avanzadas atribuible a las técnicas de
reproduccion asistida, asi como sus resultados. Es ne-
cesaria la dinamizacion de la puesta en marcha del re-
gistro nacional de técnicas de reproduccién asistida,
como elemento basico de vigilancia epidemioldgica en
el ambito de la salud reproductiva.
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Cartas al Director

Epidemiologia: disciplina o metodo

Estimados/as lectores/as, permitanme preguntarme si la
epidemiologia es ciencia 0 método. Quisiera obtener res-
puestas, iniciar un debate, y es por ello que escribo. A mi hu-
milde parecer, si hablamos de epidemiologia como discipli-
na cientifica, presumimos un cuerpo de conocimientos, una
practica profesional, y un método exclusivo y propio de ésta.
De igual forma que para otros determinados campos del co-
nocimiento identificamos profesiones (fisico/a para la fisica,
psicologo/a para la psicologia o filosofo/a para la filosofia, etc.),
para la epidemiologia debemos proceder a identificar al epi-
demidlogo/a. Y es aqui donde incurrimos en el primer sesgo
en la definicién de este campo del conocimiento catalogado
como disciplina cientifica: ¢quién es el epidemidlogo/a?
¢ Como se forma el epidemidlogo/a? ¢Quién puede ejercer
de epidemiologo/a? ¢Esta reglada la formacion de epide-
miologia en el &mbito estatal (en Espafia)? ¢Hay un cuerpo
profesional propio regulado por ley? Ahora bien, si partimos
de estas premisas dialdgicas, la presuncion de la epidemio-
logia como disciplina cientifica queda desmerecido de manera
consistente. Posiblemente sea méas prudente denotarla mé-
todo cientifico positivista del que se valen la medicina en la

clinica y la salud publica en la investigacion para generar co-
nocimiento. Pero si tenemos en cuenta la definicion clasica
y las posteriores, asi como su origen etimoldgico, en el que
«demos» toma mucho peso, podemos concluir que la pobla-
cién no es un objeto de estudio puramente epidemiolégico,
sino también demografico, socioldgico, filoséfico, antropolo-
gico e incluso ético. Por lo tanto, de una asuncién un tanto
acaparadora de una disciplina, la medicina, que quiere uni-
versalizar su método hacedor de ciencia, la epidemiologia, pa-
samos a comprender que, dado el objeto de estudio compartido
por otras disciplinas, la epidemiologia, mas que disciplina, pasa
a ser método. De igual forma, como método hacedor de cien-
cia ha demostrado su inconsistencia al intentar dar respues-
ta o soluciones a problemas complejos de indole social y po-
blacional. Una de estas inconsistencias radica en las
limitaciones de la estadistica utilizada para dar respuesta a
problemas sociales complejos. Cuan conocidos son los de-
bates sobre «n», su tamafio y la significacion. Y es aqui donde
se presenta uno de los principales inconvenientes; la epide-
miologia como método para caracterizar la frecuencia y la dis-
tribucién de los fenémenos de la vida ha demostrado ser am-
pliamente valida. Pero en el momento en el que intenta
interpretar, analizar y responder a fenémenos poblacionales
empieza a denotar sus limitaciones. Y es que para la des-
cripcion, la categorizacion y la intervencion de fenémenos com-
plejos, como lo son los de la vida y la muerte, la salud y la
enfermedad en poblaciones humanas, se requiere la conjuncion
del saber de diferentes disciplinas y la uniéon de sus métodos,
tanto positivistas como no positivistas para llegar a una com-
prension integral del problema que genere la intervencion mas
adecuada, acertada. The Lancet inaugur6 en abril de 1991
su apartado «Medicina y Cultura» motivado por las numero-
sas publicaciones surgidas relacionadas con la antropologia
médica. En el editorial se afirmaba: «Los médicos no deben
sorprenderse cuando sus conocimientos de medicina occi-
dental no provocan los resultados esperados en otras socie-
dades».

Para obtener resultados positivos en materia de salud pu-
blica es necesaria una aproximacién multidisciplinaria e in-
tersectorial, es decir, una cooperacion entre diferentes disci-
plinas y sectores de la sociedad en la busqueda conjunta de
soluciones a los problemas de salud. Es asi como en Ugan-
da, la tasa de prevalencia del virus de la inmunodeficiencia
humana (VIH) descendié del 15 al 5% en la década de los
afios noventa®. La comunidad internacional apoya esta evi-
dencia como una de las mejores aproximaciones para pre-
venir el VIH3. Las intervenciones costosas, la tecnologia punta
y las investigaciones sobre biologia molecular o genémica tan
bien financiadas no son la unica solucién.

Para terminar, definiré la epidemiologia como el méto-
do cientifico positivista de las ciencias biomédicas que ayuda
a caracterizar en términos de frecuencia y distribucion los
fenémenos de la vida y la muerte, la salud y la enfermedad
de las poblaciones humanas. Que junto a otros métodos de
otras disciplinas sociales aporta una visiéon y no la Unica, para
poder generar intervenciones en las poblaciones que me-
joren los estados de salud y enfermedad, asi como para dotar
de criterios las decisiones de los planificadores de las cues-
tiones relacionadas con la salud de las poblaciones hu-
manas.

Espero con la impaciencia del novel, los nervios del ini-
ciado y desde la honestidad y la humildad, haber generado
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la reflexion necesaria en el lector, para que avidamente pueda
responderme sobre si la epidemiologia es ciencia o mé-
todo.

Muchas gracias.

M. Angel Luque Fernandez
EASP
watzillei@telefonica.net
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RESUMEN

Estudio descriptivo de los casos de tuberculosis detectados por el Sistema de Vigilancia Epidemiolégica
en Baleares, en el trienio de 2005 a 2007. El objetivo fue caracterizar los casos infradeclarados en términos
sociodemograficos y de su contacto con la atencién primaria de salud. Globalmente, la infradeclaraciéon
de la tuberculosis se sitda en torno al 20%. Las caracteristicas que resultan significativas en el andlisis
multivariado son la marginalidad social (alcoholismo, usuarios de drogas por via parenteral o indigencia)
(odds ratio ajustada [ORa] : 2,6 [1,2-5,3]), el contacto con la atencién primaria (ORa: 3,2 [1,4-7,1])y la
tuberculosis extrapulmonar (ORa : 5,5 [3,2-9,6]). Se recomienda reforzar la notificacién de los especialis-
tas hospitalarios mediante la adecuacién informatica de la historia clinica hospitalaria, y se observa que
la informacién obtenida desde la informatizacion de la historia en atencion primaria resulta de utilidad
para mejorar la vigilancia epidemiolégica de la tuberculosis.

© 2010 SESPAS. Publicado por Elsevier Espafa, S.L. Todos los derechos reservados.

Tuberculosis surveillance in the Balearic Islands and characteristics of unrepor-
ted cases from 2005 to 2007

ABSTRACT

We performed a descriptive study of tuberculosis cases detected by the Epidemiological Surveillance Sys-
tem in the Balearic Islands in the triennium 2005-2007. Our goal was to characterize underreported cases
in sociodemographic terms and their contact with primary care. Overall, underreporting of tuberculosis
was approximately 20%. Significant factors in multivariate analysis were social marginality (consisting
of alcoholism, intravenous drug use or indigence) (aOR: 2.6 [1.2 to 5.3]), contact with primary care (aOR:
3.2 [1.4 to 7.1]), and extrapulmonary tuberculosis (aOR: 5.5[3.2-9.6]). We recommend strengthening
notification by hospital specialists through the use of hospital electronic records. Our findings show
that the information obtained from the primary care computerized history is helpful in improving the
epidemiological surveillance of tuberculosis.

© 2010 SESPAS. Published by Elsevier Espaiia, S.L. All rights reserved.

informatizada en atencién primaria podria ser asi otra fuente en
el proceso de vigilancia activa de la tuberculosis. El objetivo de

La vigilancia epidemiolégica de la tuberculosis en las Islas Balea-
res se ha reforzado en los Gltimos afios afiadiendo a la informacién
pasiva del sistema de enfermedades de declaracién obligatoria
(EDO) la buasqueda activa de casos con los datos del archivo
del conjunto minimo basico de datos hospitalarios (CMBD) y la
informacién de algunos laboratorios clinicos de la red asisten-
cial piblica y privada'. Desde 2005, la informatizacién completa
de las consultas de atencién primaria de salud ofrece nuevas
posibilidades de investigacion. El programa de historia clinica

* Autor para correspondencia.
Correos electrénicos: jaumegd@gmail.com, jgimenez@dgsanita.caib.es
(J. Giménez Duran).

este trabajo es caracterizar los casos infradeclarados en términos
sociodemograficos?3 y de su contacto con la atencién primaria, asi
como determinar los factores de riesgo asociados a la infradeclara-
cion.

Métodos

Se realiz6 un estudio descriptivo de la tuberculosis en las Islas
Baleares durante el periodo comprendido entre el 1 de enero de
2005y el 31 de diciembre de 2007, con informacién del sistema de
vigilancia epidemiolégica (SVE) y del sistema informatico de aten-
ci6n primaria. Se definen los casos infradeclarados* como aquellos
encontrados por blisqueda activa entre todos los detectados y que
no figuraban en el sistema EDO. Describimos mediante analisis

0213-9111/$ - see front matter © 2010 SESPAS. Publicado por Elsevier Espaiia, S.L. Todos los derechos reservados.
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Tabla 1
Factores asociados a la ausencia de declaracién de los casos de tuberculosis.
Variable Total (543) Infradeclarados(102) Asociacion
n (%) n (%) ORc (1C95%) ORy (1C95%)
Hospitales Ptiblicos:
Mallorca (A) 174 (32) 30(29,4) 09 ns. =
Mallorca (B) 130(23,9) 29 (28,4) 1,3 n.s. -
Mallorca (C) 50 (9,2) 26 (25,5) 5,9 (3,2-10,9) =
Eivissa 76 (14) 15 (14,7) 1,1 n.s. -
Menorca 21(3,9) 1(1) 0,2 n.s. -
Edad (afios) w: 40,9; mediana: 37,3 w: 43,]; mediana:39,7 1,0 n.s. 1,0 n.s.
Sexo
Hombre 346 (63,7) 66 (64,7) 1,1 n.s. 0,9 n.s.
Mujer 197 (36,3) 36 (35,3) 1,0 -
Inmigracion 162 (29,8) 26 (25,5) 0,8 n.s.
VIH 58 (10,7) 20(19,6) 2,7 (1,5 - 5,0) 1,9 n.s.
Alcoholismo® 67 (12,3) 13(12,8) 13 n.s. <l
uDvP? 23 (4,2) 13(12,8) 7.4 (3,1-17,6) 2
Indigencia® 10(1,8) 2(2) 1,4 n.s. =
Marginalidad Social’ #83(15,3) 23(22,6) 1,9 (1,1-3,2) 2,6 (1,2-5,3)
Tuberculosis extrapulmonar 137 (25,2) 53(52) 4,6 (2,9-7,3) 5,5 (3,2-9,6)
Contacto Atencién Primaria 414 (76,2) 89 (87,3) 2,4 (1,3-4,5) 32 (1,4-71)

&Componentes de la variable: «<Marginalidad Social»’.
bSumatorio de casos totales, algunos con mas de un factor de marginalidad.

bivariado las caracteristicas de los casos y ajustamos mediante un
test de regresion logistica multivariada los factores de riesgo tales
como el sexo, la edad, la nacionalidad®, la infeccién por el virus de
la inmunodeficiencia humana (VIH)® y otras variables que pudie-
ran estar asociadas a la infradeclaracion. Por la baja frecuencia de
algunas variables relacionadas con el ambito de la exclusién social
construimos la variable «marginalidad social» incluyendo los suje-
tos alcohdlicos, usuarios de drogas por via parenteral (UDVP) e
indigentes.

Resultados

A efectos del SVE, el total de casos de tuberculosis detectados
en el trienio 2005-2007 fueron 543. La fuente de la deteccién fue
el sistema EDO en 441 (81,2%) notificados y la vigilancia activa en
102 (18,8%)infradeclarados. En cuanto a estos tiltimos, 28 (27,5%) se
detectaron por el CMBD, 20 (19,6%) por laboratoriosy 54 (52,9%) por
ambos sistemas. Respecto al origen de los diagnésticos de tubercu-
losis en el periodo del estudio, 465 fueron en hospitales puablicos,
53 en atencion primaria, 18 en clinicas privadas, 3 en prisiones y 4
en otras comunidades auténomas.

La tasa bruta de incidencia global de la tuberculosis en la comu-
nidad auténoma fue de 18,5/100.000 habitantes en 2005, 16,9 en
2006 y 18,6 en 2007. La distribucién por islas indica las tasas mas
altas en Ibiza-Formentera: 28/10° de media en el periodo, 17 en
Mallorcay 10,6 en Menorca.

De los 543 enfermos de tuberculosis, el 74,5% eran espaiioles.
En inmigrantes, la enfermedad aument6 del 26,2% en 2005 hasta el
36,5% en 2007. El 64,7% eran hombres y el 46,1% tenian entre 25y
44 anos. La edad media era de 40,9 aios y la mediana de 37,3 afios.
No se hallé asociacién entre la edad y la infradeclaracion.

El 74,6% (intervalo de confianza del 95% [IC95%]: 70,8-78,3)
fueron formas pulmonares y la infradeclaracién fue del 11,9%
(IC95%: 8,6-15,1). Las formas extrapulmonares representaron el
25,4% (1C95%: 21,7-29,2) y fueron infradeclaradas en un 38,4%
(IC95%: 29,9-46,9). La infradeclaracién global por afios fue del 21,3%
(IC95%: 15,1-27,5) en 2005, del 16,0% (IC95%: 10,2-21,8) en 2006 y
del 18,8% (1C95%: 13,0-24,5) en 2007.

Respecto a los casos infradeclarados, el andlisis bivariado
(tabla 1) destaca el ser UDVP como una caracteristica muy asociada
con la infradeclaracién, aunque era poco frecuente. La varia-
ble «marginalidad social» incluyé 83 enfermos de tuberculosis,

algunos de ellos con varios factores, representé un 22,6% del total
de casos no declarados y se asoci6 a casi dos veces una mayor pro-
babilidad de no ser declarados. Los coinfectados por el VIH eran
el 19,6% (respecto de los que tenian este dato registrado) y su
odds ratio fue de 2,7, con significacion estadistica. Las formas de
tuberculosis extrapulmonares y el contacto con la atencién
primaria también fueron caracteristicas personales asociadas posi-
tivamente a la infradeclaracion. Otro resultado resefiable fue la falta
de notificaciones de un hospital de Mallorca, destacado respecto a
los otros.

Al ajustar por el resto de los factores de riesgo significativos,
las formas de tuberculosis extrapulmonares presentaron 5,5 veces
mas probabilidades de no ser declaradas que la tuberculosis pul-
monar (IC95%: 3,2-9,6). También observamos que la variable de
marginalidad social otorgaba 2,6 veces mas probabilidades de que
no se declarara el caso (IC95%: 1,2-5,3), y que los pacientes que
habian tenido contacto con atencién primaria tenian 3,2 veces mas
posibilidades de ser casos no declarados (IC95%: 1,4-7,1).

Respecto al contacto con atencién primaria de los casos de
tuberculosis, el 26,3% (1C95%: 22,1-30,5) de los notificados no tiene
ninguna consulta registrada, mientras que esta proporcién es del
12,8% (1C95%: 5,8-19,7) entre los no declarados, con una diferen-
cia significativa. En cambio, no hubo diferencias en el nimero de
visitas de seguimiento.

Discusion

Los casos infradeclarados corresponden a pacientes de mayor
edad, de sexo masculino y de origen espafiol. Las formas extrapul-
monares tienen el mayor riesgo de ser infradeclaradas’, y también
los pacientes que presentan algin factor de marginalidad social
(alcoholismo, UDVP, indigencia). Probablemente este perfil te6rico
de paciente infradeclarado se corresponderia con las caracteristicas
deriesgo de exclusién social y la poca continuidad en el seguimiento
clinico.

El predominio de la enfermedad tuberculosa en Ibiza es un hecho
conocido que mereceria una valoracién aparte en términos socio-
l6gicos y nosolégicos.

El contacto con la atencién primaria de los pacientes con tuber-
culosis es escaso. Sorprendentemente, los casos de tuberculosis
que acudieron en alguna ocasioén a los centros de salud tuvieron
mas posibilidades de no ser declarados. Parece que haya cambiado
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la relacién de la atencién primaria con la tuberculosis en nuestro
medio, de manera que el diagnéstico se hace mas en el hospital y
Gnicamente en el seguimiento puede tener un peso relativo desta-
cable la atencién primaria. El aspecto positivo de este hallazgo es
que lainformacién de atencién primaria se demuestra como fuente
atil para la basqueda activa de casos infradeclarados, de manera
que aumentaria la exhaustividad del SVE.

En cuanto a las limitaciones del estudio, podemos sefialar dos
cuestiones principales. En primer lugar, la mayor dificultad para la
vigilancia activa de la tuberculosis en las Islas Baleares fue la falta
de informacién procedente de atencién primaria durante el trienio
2005-2007, lo que requirié una estrategia de biisqueda informatica
especifica que actualmente esta incorporada en el sistema EDO. La
segunda limitaciénradica en que no se dispone de archivos de infor-
macién equivalente alos archivos del CMBD en las clinicas privadas,
circunstancia que impide conocer el porcentaje de infradeclaracién
de éstas y compararlo con el sistema sanitario ptblico.

Recomendaciones

Deberia promoverse la mejora de la cumplimentacién de la noti-
ficacién de las EDO® por parte de los clinicos hospitalarios y de
atencién primaria, sobre todo para las formas de tuberculosis extra-
pulmonares y entre los especialistas quirtrgicos®. Una posibilidad
seria utilizar los recursos informaticos que ofrece la historia clinica
electrénica, de manera que se genere un c6digo de aviso para decla-
rar una EDO cuando un médico introduce un diagnéstico. En este
aspecto, la informatizacién de las consultas médicas ha sido una
ayuda en atenci6én primaria, pero todavia no es asi en las consultas
hospitalarias.

Finalmente, se pone de manifiesto la utilidad de la historia cli-
nica informatizada de atencién primaria como fuente de vigilancia
activa de la tuberculosis.

Financiacion

Para el desarrollo del trabajo de campo, el Centro Nacional de
Epidemiologia, dependiente del Instituto de Salud Carlos III, finan-
ci6 el desplazamiento y las dietas del primer autor, participante en
el Programa de Epidemiologia Aplicada de Campo.
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WHAT’S KNOWN ON THIS SUBJECT: MUAC measurements are \
used to screen rapidly for malnutrition among children 6 to 59
months of age. With the introduction of a new growth curve for
children by the WHO in 2006, an evaluation of MUAC diagnostic

accuracy is needed.

WHAT THIS STUDY ADDS: This study confirms the need to
change the MUAC cutoff value from <110 mm to <115 mm. This
change is needed to maintain the same diagnostic accuracy and
to identify children at greatest risk of death resulting from

severe wasting.

-

OBJECTIVES: The objectives of this study were to estimate the accu-
racy of using mid-upper-arm circumference (MUAC) measurements to
diagnose severe wasting by comparing the new standards from the
World Health Organization (WHO) with those from the US National Cen-
ter for Health Statistics (NCHS) and to analyze the age independence of
the MUAC cutoff values for both curves.

METHODS: We used cross-sectional anthropometric data for 34 937 chil-
dren between the ages of 6 and 59 months, from 39 nutritional surveys
conducted by Doctors Without Borders. Receiver operating characteristic
curves were used to examine the accuracy of MUAC diagnoses. MUAC age
independence was analyzed with logistic regression models.

RESULTS: Withthe new WHO curve, the performance of MUAC measure-
ments, interms of sensitivity and specificity, deteriorated. With different
cutoff values, however, the WHO standards significantly improved the pre-
dictive value of MUAC measurements over the NCHS standards. The sensi-
tivity and specificity of MUAC measurements were the most age indepen-
dent when the WHO curve, rather than the NCHS curve, was used.

CONCLUSIONS: This study confirms the need to change the MUAC cut-
off value from <110 mm to <115 mm. This increase of 5 mm produces
a large change in sensitivity (from 16% to 25%) with little loss in spec-
ificity, improves the probability of diagnosing severe wasting, and re-
duces false-negative results by 12%. This change is needed to maintain
the same diagnostic accuracy as the old curve and to identify the
children at greatest risk of death resulting from severe wasting.
Pediatrics 2010;126:¢195—e201
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Human arms contain subcutaneous fat
and muscle mass. Under conditions of
reduced food intake, lower levels of
subcutaneous fat and muscle mass
tend to correspond to a decrease in
the mid-upper-arm circumference
(MUAG). This measurement can be
used to diagnose malnutrition.'3
MUAC is easy to measure and is rela-
tively independent of gender and age.*
Because of the simplicity and low cost
of measuring MUAG, it is used to
screen rapidly for malnutrition among
children 6to 59 months of age.>s MUAC
cutoff points of 125 mm (indicating
global malnutrition) and 110 mm (indi-
cating severe wasting) have been pro-
posed for all children <5 years of age.”

Weight for height, expressed as a z
score, is usedto define severe wasting.
A weight-for-height level less than a z
score cutoff value of —3 is internation-
ally recognized as severe wasting. In
2006, a new curve growth standard for
assessing the growth of children
throughout the world was introduced
by the World Health Organization
(WHO). A study comparing curves of-
fered by the WHO and the US National
Center for Health Statistics (NCHS) for
diagnosis of severe wasting concluded
that the WHO curve would identify
more children with a high risk of death
and would increase the number of chil-
dren classified as experiencing severe
wasting 8 Therefore, it is also impor-
tant to compare the accuracy of the
current MUAC cutoff point for severe
wasting (110 mm) against the stan-
dard measures, that is, the 1977 child
growth standards of the US NCHS® and
the 2006 WHO reference curve.'® The
objectives of this study were to esti-
mate the accuracy of using MUAC mea-
surements to diagnose severe wast-
ing, defined as a weight-for-height z
score less than —3 without bipedal
edema, by comparing the new WHO
curve with the NCHS curve and to ana-
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lyze the age independence of the MUAC
cutoff values of both curves.

METHODS

Data were obtained from 39 nutritional
surveys conducted by Doctors Without
Border in 10 countries, that is, Angola,
Burundi, Malawi, Sierra Leona, Ethio-
pia, Niger, Burkina Faso, Chad (Dar-
fur), India, and Afghanistan. Gender,
weight, height, and MUAC were re-
corded for all children. The weight-for-
length ratio was calculated for chil-
dren who were <24 months of age. A
total of 34 937 children between 65 and
110 cm in height without bipedal
edema were included in our analyses.
The device used to measure the MUAC
of children was a plastic, colored, in-
sertion tape (incapable of stretching
and unresponsive to temperatures)
marked in millimeters, with cutoff
points from red to yellow at 110 mm
and from yellow to green at 125 mm
(more information about measurers
and the MUAC device is provided in the
Appendix)."

For the statistical analyses, we first
calculated the nutritional indicators of
severe wasting (more information is
available in the Appendix), weight-for-
height z scores less than —3 for all
children, according to the NCHS and
WHO curves. We then compared the di-
agnostic accuracy of the 2 curves by
using 2 X 2 tables to determine the
sensitivity, specificity, positive predic-
tive value, and Youden index (more in-
formation about Youden index estima-
tion is available in the Appendix)'? of
various MUAC cutoff points (110, 115,
125, 135, 140, and 145 mm). The pro-
portion of children with severe wast-
ing who would be missed with the
MUAC measure also was calculated.
We used receiver operating character-
istic curves to estimate the area under
the curve' for different MUAG cutoff
values, to compare the discriminatory

capacity of the WHO and NCHS curves
for severe wasting.

To analyze the age and gender inde-
pendence of the sensitivity and speci-
ficity of MUAC measurements in the di-
agnosis of severe wasting with the new
curve, 2 logistic regression models
were used to build receiver operating
characteristic curves (more informa-
tion about the models is available in
the Appendix). The areas under both
curves (unadjusted and adjusted for
gender and height, as a proxy of age)
were compared by using the test de-
scribed by Hanley and McNeil ™

Finally, the age independence of the
sensitivity and specificity of MUAC
measurements in the diagnosis of se-
vere wasting with the WHO and NCHS
curves was assessed. Height was used
as a proxy for age according to the
following categories: 60.0to 73.9 ¢cm, 6
to 11 months; 74.0 to 84.9 cm, 12 to
23 months; 85.0 to 93.9 c¢cm, 24 to 35
months; 94.0 to 101.9 cm, 36 to 47
months; 102.0 to 110.0 ¢cm, 48 to 59
months."

RESULTS

According to the old NCHS reference
curve, the prevalence of severe wasting
(defined as the proportion of children 6
to 59 months of age with weight-for-
height z scores below —3, without
edema) was 1.5% (548 children). Accord-
ing to the new WHO curve, however, the
prevalence was 3.9% (1419 children).
The prevalence of severe wasting diag-
nosed with the new WHO reference curve
increased by 2.4% (95% confidence in-
terval [Cl]: 2.2%—2.6%).

Table 1 shows the accuracy of various
MUAC cutoff points according to both
the NCHS and WHO reference curves.
The best cutoff point for the diagnosis
of severe wasting according to the
NCHS curve was 130 mm (Youden in-
dex: 0.63), and that according to the
WHO curve was 135 mm (Youden index:
0.61). The predictive capacity of MUAC
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measurements with these cutoff
points improved remarkably when the
WHO curve was used instead of the
NCHS curve (NCHS curve, positive pre-
dictive value: 7.0% [95% Cl: 6.3%—
7.6%]; WHO curve, positive predictive
value: 13.0% [95% Cl: 12.2%—13.6%]). In
addition, the proportion of false-
negative results with a 135-mm MUAC
cutoff value was 15.5% with the WHO
standards and increased to 20.4%
when the NCHS standards were used.
However, it should be noted that the
highest Youden index value was ob-
tained when cases were defined by us-
ing the NCHS reference and a MUAC
cutoffvalue of 130 mm, rather than the
WHO curve. On the basis of area-under-
the-curve values, MUAC measure-
ments performed better against the
NCHS reference at cutoff values up to
140 mm; it was only at 140 and 145 mm
that such measurements performed
better against the WHO curve. This dif-
ference was statistically significant
(Hanley-McNeil test, MUAC cutoff value
of 140 mm, NCHS versus WHO curve,
z = 2.5; P = .01; MUAC cutoff value of
145 mm, NCHS versus WHO curve, z =
22; P = 02). Graphically, the best MUAC
cutoff point with the NCHS curve was
confirmed to be 130 mm (area under the
curve: 0.82 [95% Cl: 0.79—0.83]), and the
best cutoff point with the WHO curve was
135 mm (area underthe curve: 0.80 [95%
C:0.79-0.82]) (Fig 1).

The predicted values of both logistic
regression models (unadjusted and
adjusted for height and gender) were
used to build 2 receiver operating
characteristic curves to analyze the
age and gender independence of the
sensitivity and specificity of MUAC
measurements for the diagnosis of se-
vere wasting by using the WHO stan-
dards.The areas underthe curve, com-
pared with the Hanley-McNeil test, did
not differ statistically (z = 0.48; P >
.05). The area under the curve for the
unadjusted curve was 0.89 (95% Cl:
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TABLE 1 Comparison of Different MUAC Cutoff Points Among 34 937 Children Between 60 and 110 cm of Height Through Weight-for-Height z Scores Below —3

Proportion of

Positive Predictive Value, Estimate

Area Under Curve, Estimate

Youden Index

Specificity, Estimate (95% Cl), %

Sensitivity, Estimate (95% Cl), %

Below Cutoff
Value, n (%)

MUAC

Children With
Low Weight-for-

(95% ClI), %

(95% Cl)

Cutoff

Value,

Height Values

mm

Missed With

MUAC
Measurements,

%

WHO

NCHS

WHO

NCHS

WHO

NCHS

WHO

NCHS

WHO

NCHS

WHO

NCHS

84.0
75.0
57.7
448
25.9
15.5

6.8

47

9
36.2
20.4
12

78

0

8.4-9.3)
6.7-7.5)

7.1

2.5-29)

The standard for screening for severe wasting was NCHS or WHO values. Compared with NCHS and WHO weight-for-height zscores below —3, the prevalence of severe wasting according to NCHS values was 1.5% and that according to WHO values was

3.9%.

0.62
0.67
0.73
0.78
0.82
0.81
0.76
0.74

16
0.24
0.39

49

59

61
0.53

43

3

3

7

6
0.

62

1

0
0.
0.
0
0.
0

6123
9141
14 684
18744

110
115
130
1
140
1
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FIGURE 1

Receiver operating characteristic curves for severe wasting, defined as weight-for-height zscores below —3, with NCHS (area under the curve: 0.82 [95%
Cl: 0.79—-0.831) and WHO (area under the curve: 0.80 [95% Cl: 0.79—-0.82]) standards and different MUAC cutoff values.

0.88—0.90), and the area under the
curve for the curve adjusted for gen-
der and height was 0.90 (95% Cl: 0.89—
0.92).

The results in Table 2 confirm this rel-
ative height (as a proxy for age) inde-
pendence of the sensitivity and speci-
ficity of MUAC measurements for
children between the ages of 6 and 59
months. For children 24 to 59 months
of age, the sensitivity and specificity of
MUAC measurements were indepen-
dent of age; for children <24 months
of age, however, the sensitivity and
specificity of MUAC measurements
were relatively independent of age.

DISCUSSION

Our results showed an increase in the
number of children classified as hav-
ing severe wasting when the new WHO
curve was compared with older stan-
dards. This finding confirms the results
of other studies.’®!” This increased prev-
alence of severe wasting should have an
impact on the planning of nutritional
support programs in sub-Saharan Af-
rica, because of the more-inclusive na-
ture of the WHO standard-based case
definition. During a famine, unstable con-
ditions may make it difficult to determine
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the height and weight of children, and
the use of MUAG measurements for chil-
dren 6to 59 months of age might overes-
timate severe wasting. With a higher cut-
off point, false-positive results increase
and malnutrition is therefore overesti-
mated; however, false-negative results
decrease.

MUAC was found to be the best indica-
tor for screening and detection of mal-
nutrition in a community.” Screening
methods based on comparisons with
growth curves or weight gain are not
likely to be predictive of mortality risk;
arm circumference measurements,
even without corrections for age
or height, are substantially better
than weight-for-age, height-for-age, or
weight-for-height measurements.’s A
MUAG cutoff point of <110 mm was
most related to mortality risk and
therefore is suitable for use in malnu-
trition screening and detection efforts
among children between 6 and 59
months of age.”'®-25 However, with the
new WHO reference curve, an increase
of 5 mm (from 110 mm to 115 mm) in
the MUAC cutoff value is necessary to
maintain a level of diagnostic accuracy
equal to that of the old curve.

With the new WHO curve, the overall
performance of MUAC measurements,
in terms of sensitivity and specificity,
has deteriorated; therefore, to main-
tain the same diagnostic accuracy as
the old curve and to identify the chil-
dren at greatest risk of death resulting
from severe wasting, a change inthe cut-
off value is needed. Our major findings
are related to the need to change the
MUAC cutoff point used to diagnose se-
vere wasting from <110 mm to <115
mm. This increase of 5 mm produces a
large change in sensitivity (from 16% to
25%), with little loss in specificity. In ad-
dition, this increase improves the proba-
bility of diagnosing severe wasting, com-
pared with the NCHS curve, and reduces
false-negative results by 12% because of
the more-inclusive nature of the WHO
curve-based case definition.

The relative age and gender indepen-
dence of the sensitivity and specificity
of MUAC measurements and the ease
of use are some of their most impor-
tant characteristics.7 The results of
our study also revealed that the age in-
dependence of the sensitivity and speci-
ficity of MUAC measurements improves
withthe switch from the NCHS standards
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TABLE 2 Sensitivity, Specificity, and Youden Index for MUAG Indicators in Identifying Severe Wasting (Weight-for-Height z Scores Below —3) Among
34 937 Children 6 to 59 Months of Age, According to Height

Height (Age Proxy) MUAC WHO NCHS
Va(IJL:J(:Orf:lm Sensitivity, Specificity, Youden Sensitivity, Specificity, Youden
’ % % Index % % Index
60.0-73.9 cm (6—11 mo) 110 32.0 99.0 0.31 48.1 97.6 0.46
115 47.8 97.4 0.45 68.8 95.3 0.64
120 718 90.4 0.62 89.6 87.4 0.77
125 84.6 816 0.66 922 78.2 0.70
130 93.2 629 0.56 97.4 59.9 0.57
135 95.3 50.4 0.46 98.7 48.0 047
140 98.5 29.7 0.28 100 28.2 0.28
145 99.4 19.3 0.19 100 18.3 0.18
74.0-84.9 cm (12-23 mo) 110 18.9 99.6 0.19 28.1 994 0.28
115 322 98.8 0.31 448 98.5 043
120 54.4 95.8 0.50 65.1 95.1 0.60
125 67.2 912 0.58 79.2 90.4 0.70
130 82.5 78.8 0.61 89.6 778 0.67
135 87.8 67.2 0.55 922 66.3 0.59
140 92.8 477 0.41 943 47.0 0.41
145 95.8 34.8 0.31 96.4 34.3 0.31
85.0-93.9 cm (24-35 mo) 110 12.7 99.9 0.13 25.0 99.8 0.25
115 17.8 99.7 0.18 28.3 99.6 0.28
120 34.7 98.6 0.33 43.5 98.2 0.42
125 51.2 96.7 0.48 63.0 96.1 0.59
130 73.7 90.7 0.64 79.3 89.7 0.69
135 83.1 83.8 0.67 88.0 82.8 0.71
140 92.0 68.6 0.61 924 67.7 0.60
145 94.4 56.2 0.51 93.5 55.4 0.49
94.0-101.9 cm (36—47 mo) 110 5.8 99.9 0.06 10.0 99.9 0.10
115 9.0 99.7 0.09 13.3 99.6 0.13
120 247 98.8 0.24 27.8 98.4 0.26
125 38.1 97.2 0.35 40.0 96.5 0.37
130 619 92.3 0.54 65.6 91.3 0.57
135 76.7 86.0 0.63 78.9 84.7 0.64
140 89.7 72.8 0.63 88.9 716 0.61
145 91.0 61.3 0.52 90.0 60.2 0.50
102.0-110.0 cm (48-59 mo) 110 2.7 100 0.03 7.0 100.0 0.07
115 49 99.9 0.05 11.6 99.9 0.12
120 9.1 99.7 0.09 174 99.5 0.17
125 19.4 98.9 0.18 314 98.5 0.30
130 49.0 95.7 0.45 57.0 94.5 0.52
135 741 90.2 0.64 75.6 88.3 0.64
140 91.3 78.2 0.63 86.0 76.1 0.62
145 93.9 66.3 0.60 88.4 64.5 0.53

to the new WHO curve. When the NCHS
reference curve is used, the sensitivity
and specificity of MUAGC measurements
are at their most age dependent and the
MUAC cutoff value increases by 1.5 cm
between the ages of 6 and 59 months.
With the new curve, an increase of only 1
cm is targeted among children between
the ages of 6 and 59 months.

Other researchers also found that the
MUAC cutoff points increase by 1.5 ¢cm
between the ages of 6 and 59 months
according to the NCHS curve.?*26 This
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reinforces the validity of our finding that
the relative age independence ofthe sen-
sitivity and specificity of MUAC measure-
ments improves with the new curve. The
improved predictive capacity and the rel-
ative age independence of the sensitivity
and specificity of MUAC measurements
indicate that the standards of the new
WHO curve are better able to screen for
severe wasting.?

Our study may contain a classification
bias, because the surveys were con-
ducted in 10 different countries at dif-

ferent times and by different staff
members. Similarly, we think that
there might have been a selection bias
related to the ethnicity of the children.
Anthropometric nutritional surveys
from Ethiopia and Somalia found that z
scores and MUAC case definitions re-
turned different estimates of the prev-
alence of acute malnutrition in pasto-
ralist livelihood zones but similar
estimates of the prevalence of severe
wasting in agrarian livelihood zones.2
Nevertheless, the new WHO curve uses
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a pooled sample from the 6 participat-
ing countries and provides a tool that
is timely and appropriate for contem-
porary ethnic diversity and the devel-
opment of increasingly multiracial
societies. The WHO curve also demon-
strates that healthy children from
around the world who are raised in
healthy environments, according to
recommended feeding practices, have
strikingly similar patterns of growth.?

CONCLUSIONS

With the new WHO curve, the perfor-
mance of MUAC measurements has de-
teriorated. This poorer performance,
in terms of sensitivity and specificity,
confirms the need to change the MUAC
cutoff value from <110 mm to <115
mm. This increase of 5 mm produces a
large change in sensitivity (16% to
25%) with little loss in specificity, im-
proves the probability of diagnosing
severe wasting, and reduces false-
negative results by 12%. This change is
needed to maintain the same diagnos-
tic accuracy as the old curve and to
identify the children at greatest risk of
death resulting from severe wasting.

APPENDIX
MUAC Measurers

The measurers were people already
working in nutritional programs. The
measurers were supervised by a per-
son who was responsible for proper
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Increase in maternal mortality associated with
change in the reproductive pattern in Spain: 1996-

2005

M A Luque Fernandez," A Bueno Cavanillas,2 M Dramaix-Wilmet,® F S Soria," J de

Mata Donado Campos,' D H Guibert’

ABSTRACT

Background: In Europe, different studies forecast an
increase in maternal mortality in the coming years,
associated with advanced maternal age and delay in
maternity. This study aims to analyse the age-related
trend in the maternal mortality ratio among mothers in
Spain for the decade 1996-2005, and to describe the
causes of death and associated sociodemographic factors
for the years with highest mortality.

Methods: An ecological study on trends, for the age-
related trend in the maternal mortality ratio; an indirect
standardisation and Poisson regression model was used.
For the description of the causes of death, a cross-
sectional study was used.

Results: Prevalence of live births among mothers aged
35 years and over was 15% higher in Spain than in
Europe. The maternal mortality rate increased by 20%
(standardised mortality ratio of 1.2, 95% CI 0.9 to 1.4) in
2005 with respect to 1996. The age-related risk of
maternal mortality was three times higher (relative risk of
2.90, 95% CI 2.01 to 4.06) among mothers aged 35—
44 years versus those aged under 35 years. The highest
mortality was detected during 2003—2004. The risk of
maternal mortality was higher in foreign mothers.
Conclusion: This study confirms that there was a change
in the maternal mortality trend characterised by an
increase in deaths, associated with advanced maternal
age, as well as an increase in the prevalence of live births
among mothers aged 35 years and over. This change in
pattern identifies the need to intensify maternal mortality
surveillance by collecting the necessary set of variables
that allows investigation of the causes and determinant
factors underlying deaths.

In 2006, with a mean of 1.3 children per woman of
reproductive age, Spain ranked among the group of
countries with the lowest total fertility rates in the
world, only ahead of the Ukraine and Greece
(among others) with 1.1 and 1.2 children per
woman respectively. In the last 20 years, despite
the low fertility, the number of pregnancies among
women aged over 35 years has been rising progres-
sively, accounting for 21.2% of births in 2006." This
important increase in fertility among women aged
over 35 years has been accompanied by higher feto-
neonatal morbidity and mortality, which becomes
extremely marked from age 40 years onwards."”
Similarly, the delay in maternity and the progres-
sive rise in maternal age at date of birth have also
resulted in higher female morbidity and mortality.
Advanced maternal age has been associated with a
higher risk of death®® and an increased risk of

J Epidemiol Community Health 2009;000:0-6. doi:10.1136/jech.2008.082735

delivery by caesarean section during the birth
process.”® Maternal mortality is regarded as a
preventable cause of death, strongly related to
the quality of the healthcare system and economic
and social factors.”"" The quality of healthcare and
maternal care furnished to pregnant women is an
element that may account for the differences
between rates.” ' In Spain, a study into the
maternal mortality trend for the period 1980-
1992 reported a certain stabilisation in the mater-
nal mortality ratio; even so, the authors of this
study forecast an increase in maternal mortality for
the year 2000, associated with advanced maternal
age and delay in maternity." Although this
increase has also been forecast for France and
England for 2005, there are no comparative
analysis data available for the prevalence of
pregnancies among women aged 35 years and over
in Spain versus Europe, and the maternal mortality
trend in Spain needs to be reassessed, as does the
impact of advanced age on this trend. Accordingly,
this study sought to: compare the prevalence of
live births among mothers aged 35 years and over
in Spain versus Europe during the last 5 years of
the study period, 2000-2005; analyse the age-
related trend in the maternal mortality ratio
among mothers in Spain for the decade 1996-
2005; and describe the causes of death and
associated sociodemographic factors for the years
with highest mortality.

METHODS

An ecological study on trends, using aggregate data
for the maternal mortality trend during the period
1996-2005; and cross-sectional analysis using
individual data to ascertain causes of maternal
death and associated sociodemographic factors

during 2003-2004.

Data source

Data on Europe were drawn from the European
Statistics Office (Eurostat). Eurostat calculates the
European aggregates on the basis of the data
collected from the National Statistical Offices.'
Data on Spain were drawn from the National
Statistics Institute (INE); we used the movement
of natural persons (MNP) and death statistics
broken down by cause of death."”

Description of variables
The total births by mother’s age in Europe, for
2000 to 2005 obtained from Eurostat, were used to

1
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Table 1

Topics:

Prevalence of live births among women aged 35 years and over for 15 European countries (EU15), 2000-2005

Countries (EU15) LBMA =35 years (n)

Total live births (N)

Prevalence % (P)

Difference in P Prevalence ratio

Italy 750190 3176749 23.6
Ireland 83441 355940 23.4
Spain 566 354 2585701 21.9
Sweden 110412 579153 19.1
Netherlands 228506 1193527 19.1
Luxembourg 6103 32616 18.7
Germany 797526 4318210 18.5
Finland 62703 340619 18.4
United Kingdom 757974 4150737 18.3
Austria 72212 404 309 17.8
France 786 333 4807 827 16.3
Greece 101912 626738 16.2
Denmark 62301 390264 16.0
Portugal 100083 678359 14.8
Belgium+ - - -

Total (EU15) (Reference) 4486 050 23640749 19.0

4.6 1.24*
4.4 1.23*
2.9 1.15*
0.1 1.01**
0.1 1.01**
-0.3 0.98*
-05 0.97*
-0.6 0.97*
-0.7 0.97*
-1.2 0.94*
-2.7 0.86*
-2.8 0.85*
-3.0 0.84*
—4.2 0.78*
Reference Reference

LBMA, live births with maternal age =35 years old.
*p-Value <0.01.

TNo data.

Source: Eurostat, in-house.

describe the prevalence of births among women aged 35 years
and over for 15 European countries. The variables used to

describe the maternal mortality trend in Spain were the total
number of births and maternal deaths by mother’s age at the
date of birth for each year of the study period, obtained from
the MNP. The definition of maternal mortality used was that
proposed by the International Classification of Diseases, 10th
Revision (ICD-10), that is ‘“the death of a woman while
pregnant or within 42 days of termination of pregnancy,
irrespective of the duration and site of the pregnancy, from
any cause related to or aggravated by the pregnancy or its
management, but not from accidental or incidental causes”."
The maternal mortality ratio was calculated as the rate between
maternal deaths observed for any given year and total live births
for this same year expressed per 100000 newborns; it thus
represents the risk of maternal death with respect to the
number of newborns. The number of live births used in the
denominator is an approximation of the population of pregnant
women who are at risk of a maternal death.” For the individual
description of sociodemographic factors related to maternal
deaths, the following variables were used: age; province of birth
and death registration; and finally, the ICD-10 diagnostic code
of cause of death, obtained from the register of deaths statistics
broken down by cause of death.

Statistical analysis

The median, the interquartile range and the 5th and 95th
percentiles were used for the description of maternal deaths.
Considering maternal death as a rare event, and assuming that
the maternal mortality ratio follows a Poisson distribution,
maternal mortality ratios were calculated together with their
respective 95% confidence intervals.

The trend in observed vis-a-vis expected deaths for each year
of study was represented graphically in accordance with a
Poisson distribution. The trend in mortality ratios was also
represented graphically. A x? test for trend was applied to the
ratios and, using linear adjustment by the least squares method,
a trend line was added to the figure, accompanied by the
formula of the equation of the straight line and the coefficient
of determination (R?).

To confirm the trend in the series, standardised mortality
ratios were calculated using the indirect method and taking
1996 as reference. Subsequently, in view of the small number of
events that occur annually, the mortality ratios of the two
quinquennia of the series were calculated in order to give more
consistency to the analysis of the series. Using indirect
standardisation and taking the 5-year period from 1996 to
2000 as reference, the standardised mortality ratio for the 5-year
period 2001-2005 was then calculated.”

To analyse risk of death in terms of maternal age, the age-
related mortality rates categorised in three groups (<34, 35-44
and =45 years) were graphically represented (for the whole
study period). A y? test for trend was applied to the ratios and,
lastly, a model with an exponential fit was depicted in the figure
with its respective equation and coefficient of determination.

An exact Poisson regression was used to estimate the
maternal age-related risk of death, adjusted for the study
period. The explanatory model used was as follows:

MMR = B + B4*Period (continuous variable) + ,*Age (categorical
variable)

The statistical test of deviance was used to estimate good-
ness-of-fit, and an analysis of standardised Pearson residuals
was performed.

Finally, after identifying the years with highest mortality, the
sociodemographic factors related to maternal deaths were
described individually. The statistical software program used
was Stata v.10 (StataCorp, College Station, TX, USA).

RESULTS
The prevalence of live births among women aged 35 years and
over in Spain was 15% higher than in the European Union
(EU15) over the 5-year period 2000-2005. Along with Ireland
and Italy, Spain registered the highest prevalence; Portugal was
the country with the lowest prevalence (table 1).

During the period 1996-2005, there were 148 maternal deaths
in Spain. The descriptive analysis revealed an annual median of
15 deaths for the study period, with an interquartile range of 7,

J Epidemiol Community Health 2009;000:0-6. doi:10.1136/jech.2008.082735
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Table 2 Maternal mortality ratios and standardized mortality ratios in Spain (n: 148 maternal deaths; n = 4 062 685 live births), 1996-2005

Years/period OMD NLB MMR (95% CI) EMD SMR p-Value
1996 1 362626 3.0 (1.7 to 5.5) Reference Reference 0.079*

1997 8 369035 2.2 (1.1 to 4.3) " 0.7 (0.5 to 1.1)

1998 10 365193 2.7 (1.5 to 5.1) " 0.9 (0.6 to 1.3)

1999 15 380130 4.0 (2.4 to 6.5) " 1.3(09t0 1.7)

2000 14 397632 3.5(2.1t0 5.9) 12 1.2 (0.9 to 1.6)

2001 17 406 380 4.2 (2.6 to 6.7) 12 1.4 (0.9 to 1.8)

2002 14 418 846 3.3 (2.0 to 5.6) 13 1.1 (0.8 to 1.5)

2003 20 441881 4.5 (2.9 to 7.0) 13 1.5(1.2t0 1.9)

2004 21 454 591 4.6 (3.0 to 7.1) 14 1.5 (1.2 to 2.0)

2005 18 466 371 3.9 (2.4 to 6.1) 14 1.3(0.91t0 1.7)

1996-2000 58 1874616 3.1 (2.4 to 4.0) Reference Reference 0.089**
2001-2005 90 2188069 4.1 (3.3t05.1) 71 1.2 (0.9 to 1.4)

EMD, expected maternal deaths; MMR, maternal mortality ratio; NLB, number of live births; OMD, observed maternal deaths; SMR, standardised mortality ratio.

*Trend 2
**?2 for unequal rates.
Source: INE, in-house.

and 5th and 95th percentile of 8 and 21 deaths respectively.
The maternal mortality ratio for the period was 3.6 (95% CI 3.1
to 4.8) women per 100 000 live births. Taking 1996 as reference,
the standardised mortality ratio displayed an upward trend at
the limit of significance (p = 0.079). Maternal deaths increased
by 55% in the period 2001-2005 compared with 1996-2000
(table 2).

The maternal mortality ratio for the study period reflected
linear growth (p=0.012) (fig 1) and indicated 2 years with
highest mortality. The maternal mortality represented a 50%
increase mortality in 2003 and 2004, taking 1996 as reference
(table 2).

Across the entire study period, the curve that best explained
the trend in maternal age-related mortality ratios was that
which depicted exponential growth (fig 2).

Adjusted for the study period, the maternal age group ranging
from 35 to 44 years displayed a 2.9-fold higher risk of death
compared with the 34 years and under age group. This higher
risk rose to as much as 89.2-fold in the case of the 45 years and
over age group (table 3).

Age-related sociodemographic characteristics, nationality
(Spanish versus foreign), province of death and cause of death
in respect of the 41 mothers who died in the 2 years that
registered the highest mortality (2003-2004) are summarised in
table 4. It should be stressed here that 32% of deaths were of
foreign origin, 57% were aged 35 years and over, and 20% of
deaths occurred in only one province (Mélaga). The mortality
risk in Malaga, taking the maternal mortality ratio of other
provinces as reference was 6 times higher (rate ratio 6.4, 95% CI
2.6 to 14.2), and the mortality risk of death for foreign mothers,
taking national mothers as reference, was 3.1 times higher (rate

Figure 1 Annual trend in the absolute 18 — Poisson distribution:

number of deaths and maternal mortality 17 observed and predicted deaths — 24

ratios for the period 1996-2005 . 5 .

(n=148) < 16 x“ trend with 21 22

= 148). £ 1df=3.08 20
o | p value =0.079 — 20
g 14 18
o 13— 17 =18 o
S 12 =]
o 15 —16 o
2 11— 14 14 °
g 10— 14 g
o 9 y =0.20x+2.51 g
= 11 _ —12 ©
LU 8 —| RZ = 056 E
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s 2-
14 2
0 \ \ \ \ \ \ \ \ \ \ 0
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Data source: national statistics institute (instituto nacional de Estadistica-INE). In-house
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Figure 2 Age-related maternal mortality ratio for the period 1996-2005
(n=148).

ratio 3.1, 95% CI 1.5 to 6.1). The number of maternal deaths by
provinces in Spain for the period 2003-2004 were: Alicante (3),
Almeria (1), Asturias (3), Badajoz (1), Balearic Isles (1),
Barcelona (5), Cadiz (1), Ceuta (1), Jaén (2), Las Palmas (1),
Lleida (1), Madrid (5), Malaga (8), Murcia (1), Santa Cruz de
Tenerife (2), Seville (1), Pontevedra (1), Valladolid (1), Zaragoza
(1) (tig 3). The groups O10-O16 and O85-092 constitute 48.7%
of all deaths in the years 2003 and 2004. In the first group, pre-
eclampsia/eclampsia accounts for 90% (9 deaths) of the deaths
and embolism (amniotic fluid (4 deaths), the blood clot in
obstetrics (3 deaths) and other obstetric embolism (1 death))
accounts for 80% of deaths in the second group.

CONCLUSIONS

From 1930 to the 1980s, the maternal mortality ratio registered
a clear decline in most European countries, with it then
remaining stable in the following years” * In the 1990s,
different authors forecast a rise in the maternal mortality ratio
by the beginning of the 21st century, specifically in Spain,
France and the United Kingdom." ** In line with these forecasts,
the results of this study confirm a change in the maternal
mortality trend in Spain over the decade 1996-2005.

In Spain, the risk of maternal mortality grew exponentially
with mothers’ age over the decade 1996-2005. This is the first
time that a study has drawn attention to the high percentage of
maternal deaths among the foreign population in Spain (32% of
total deaths during the 2-year period from 2003 to 2004). In this
respect, other studies have identified women of advanced
reproductive age and immigrants from developing countries as
risk groups for maternal mortality.” ** However, the data
yielded by our study do not enable us to specify what
percentage of the figure of 32% recorded for deaths among
foreign mothers is attributable to mothers from developing
countries. In this connection, a study on maternal mortality in
Europe highlights the fact that there is a wide disparity between
migrants from developing countries and the native population
in terms of access to health. Communication problems between
health professionals and immigrant patients have been postu-
lated as being a key factor underlying this problem.”

4

Table 3 Maternal mortality ratios according to maternal age and study
period (n = 148 maternal deaths), 1996-2005

Coefficient (standard

error) RR (95% CI)* p-Value
Period 1996-2005  0.04 (0.03) 1.04 (0.98 to 1.10) 0.181
Maternal age <0.001
(years)
35-44 vs <34 1.05(0.18) 2.90 (2.01 to 4.06)

=45 vs <34 4.50 (0.42)

*Relative risk. Goodness-of-fit x* 26.7, p = 0.421.

89.2 (39.04 to 203.85)

According to Eurostat data, the mean age of first pregnancy in
most European countries is rising.'” The determinants of this
process can be explained by the social, economic and cultural
changes that took place in western societies in the last third of
the 20th century. Specifically, here in Spain, the lack of
conciliation between professional and family life, absence of
protective policies during years of maternity and the progressive
medicalisation of pregnancy and birth have been suggested as
determinants of the increase in the mean age of mothers at first
pregnancy.” Furthermore, the development of assisted repro-
duction techniques, different prenatal diagnostic tests, legal
termination of pregnancy after prenatal diagnosis of congenital
defects™ and delivery by caesarean section with enhanced safety
for mother and fetus have brought greater guarantees of safety
for couples who can now delay maternity with a certain degree
of tranquillity.*

This would account for the fact that Spain and Italy, with
some of the lowest total fertility rates in Europe (a mean of 1.2
1.3 children per woman of reproductive age),' are the two
countries that have the highest number of assisted reproduction
clinics (115 and 182 respectively) and register the highest
prevalence of births among women aged 35 years and over in
Europe.” This change in the fertility pattern has led some
authors to forecast future rises in maternal mortality.'” *

The individual descriptive analysis of maternal deaths that
occurred during the 2-year period with the highest mortality
(2003-2004) has enabled a cluster of deaths to be located in one
Spanish province. Confidential surveys conducted in France, the
United Kingdom and Holland in the 1990s estimated that the
proportion of maternal deaths that did not benefit from an
optimal level of care accounted for 50-80% of the cases
reviewed.” ™ Accordingly, this is a factor that might well
explain the difference in maternal mortality between regions.

This is why confidential investigations into maternal death
are indispensable in furnishing a more reliable image of what is
in fact happening. Such research requires every effort to be
made to gather comprehensive data on all the possible variables
underlying the event. Individualised nationwide studies on
maternal deaths started being conducted in the United Kingdom
in 1952 and in The Netherlands shortly thereafter.” *

Insofar as the limitations of this study are concerned, it must
be stressed that, when one talks of risk of maternal mortality
associated with age, this is not interpretable at an individual
level: to do so, would be to fall foul of an ecological fallacy.
Different authors have highlighted problems of under-registra-
tion and under-reporting of maternal deaths in different
European countries and Spain,® and so the results of our study
could be underestimated. One must be prudent when it comes
to interpreting the results in view of the fact that probability
distributions for infrequent events increase the risk of type 1
error and, at times, yield p-values that are difficult to interpret.
To solve this problem when analysing the data, we therefore

J Epidemiol Community Health 2009;000:0-6. doi:10.1136/jech.2008.082735
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Data source: INE, in-house

Figure 3 Maternal mortality by province of death in Spain (n = 41), 2003-2004.

endeavoured to lend the results greater consistency by adding
maternal deaths for periods of 5 years in order to perform 5-
yearly comparisons. Prudence is also called for when it comes to
interpreting the mortality cluster detected. For a correct
interpretation, one would have to have access to a longer time
series. Similarly, it is highly likely that most of the clusters of
adverse results in reproductive health are random events: only a
very small proportion are caused by environmental agents,
which could be identified by exhaustive epidemiological
research.” *

The change in the maternal mortality pattern detected
marked by a rising trend and increased risk at advanced
maternal ages, the detection of a cluster with geographical
excess mortality plus the high prevalence of pregnancies among
women aged 35 years and over in Spain versus other European
countries justify the need for more intense and detailed
epidemiological surveillance of a preventable phenomenon. It
would be desirable to conduct an assessment of under-
registration and under-reporting, implement active surveillance
to put a halt to geographical clusters, use qualitative surveys for
analysis of the socioeconomic and healthcare circumstances
surrounding deaths and perform comparative quantitative
analyses in the European sphere, both national and regional.
These measures would be invaluable for in-depth understanding

J Epidemiol Community Health 2009;000:0-6. doi:10.1136/jech.2008.082735

and characterisation of a preventable phenomenon such as
maternal death.
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Table 4 Maternal mortality ratios, sociodemographic characteristics
and causes of death as per ICD-10 in Spain (n = 41 maternal deaths;

n =896 472 live births), 2003-2004

Variables N (%) TLB (n) MMR (95% CI)
Province of death
Malaga 8 (19.5) 32450 24.6 (10.6 to 48.6)
Others* 33 (80.5) 864022 3.8 (2.6 t0 5.3)
Age (years)
<34 18 (43.9) 746 771 2.4 (1.4 to 3.8)
35-44 21 (51.2) 149049 14.1 (0.9 to 21.5)
=45 2 (4.9) 652 306.7 (34.4 to 1170.0)
Nationality
Foreign nationals 13 (31.7) 116661 10.1 (0.6 to 1.9)
Spanish nationals 28 (68.3) 779811 3.6 (241t05.2)
ICD-10 cause
Pregnancy with abortive 4(9.7) 896 472 0.4 (0.1 to 1.1)
outcome (000-008)
Oedema, proteinuria and 10 (24.4) 896472 1.1 (0.5 to 2.0)
hypertensive disorders in
pregnancy, childbirth and the
puerperium (010-016)
Maternal care related to the 5(12.2) 896 472 0.5 (0.2 to 1.3)
fetus and amniotic cavity and
possible delivery problems (030-
048)
Complications of labour and 7(17.1) 896 472 0.7 (0.3 to 1.6)
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What this study adds

» A change in the maternal mortality pattern in Spain marked by

a rising trend and an increased risk at advanced maternal
ages, the detection of a cluster with geographical excess
mortality plus the high prevalence of pregnancies among
women aged 35 years and over in Spain versus other
European countries.

This pattern change poses the need to intensify maternal
mortality surveillance in Spain by collecting the necessary set
of variables that allows investigation of the causes and
determinant factors underlying deaths. Active surveillance
should be implemented to put a halt to geographical clusters,
qualitative surveys used for analysis of the socioeconomic and
healthcare circumstances surrounding deaths, and
comparative quantitative analyses performed in the European
sphere, both national and regional. These measures would be
invaluable for in-depth understanding and characterisation of a
preventable phenomenon such as maternal death.
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INFORMACION DEL ARTICULO RESUMEN

Historia del articulo: Objetivos: Conocer la incidencia de gastroenteritis aguda en los peregrinos del Camino de Santiago, los
Recibido el 18 de febrero de 2010 factores de riesgo asociados y su caracterizacion microbioldgica.

Aceptado el 12 de julio de 2010 Métodos: Se disefiaron dos estudios simultaneos, uno transversal mediante encuestas autocumplimen-

tadas de peregrinos llegados a Santiago y otro de casos y controles a los peregrinos en el camino. Se hizo un

analisis multivariado mediante regresion logistica.

Resultados: En el estudio transversal la densidad de incidencia fue de 23,5 episodios de gastroenteritis aguda

Estudi 1 por 1.000 peregrinos-dia (intervalo de confianza del 95% [IC95%]: 18,9-29,4/10°). En el estudio de casos y
studio transversa controles los factores de mayor riesgo fueron la edad < 20 afios (odds ratio [OR]=4,72; 1C95%: 2,16-10,28),

Estudio de casos y controles viajar en grupo (tres personas o mas) (OR=1,49; 1C95%: 0,98-2,28) y consumir agua no embotellada

Bfo'te epidémico (OR=2,09; IC95%: 0,91-4,82). Norovirus fue el microorganismo aislado con mas frecuencia (56%).

V“"Jefs Conclusiones: Ser peregrino menor de 20 afios, realizar el camino en grupo y consumir agua no embotellada

Santiago de Compostela se asocian con un mayor riesgo de presentar gastroenteritis aguda.

© 2010 SESPAS. Publicado por Elsevier Espafia, S.L. Todos los derechos reservados.
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Incidence and risk factors for acute gastroenteritis among pilgrims following
the French way to Santiago de Compostela (Spain) in summer 2008

ABSTRACT

Keywords: Objectives: To determine the incidence of acute gastroenteritis in pilgrims on St. James’ Way, as well as
Gastroenteritis associated risk factors and microbiological characteristics.

Cross-sectional study Methods: Two studies were designed simultaneously: a cross-sectional study through self-completed
Case-control study questionnaires among pilgrims reaching Santiago, and a case-control study of pilgrims traveling along the
Disease outbreaks Way. Multivariate analysis was performed using logistic regression.

Traveling Results: In the cross-sectional study, the incidence rate was 23.5 episodes of acute gastroenteritis/10° pilgrims-
Santiago de Compostela day (95% CI: 18.9-2.4/10%). In the case-control study, the major risk factors were age < 20 years (OR=4.72; 95%

CI: 2.16-10.28), traveling in groups (three or more) (OR=1.49; 95% CI: 0.98-2.28), and drinking unbottled water
(OR=2.09; 95% CI: 0.91-4.82). The most frequent etiologic agent was norovirus (56%).
Conclusions: Age less than 20 years, traveling in groups and drinking unbottled water were important risk factors
for acute gastroenteritis.

© 2010 SESPAS. Published by Elsevier Espaiia, S.L. All rights reserved.

Introduccion bacterianas por las altas temperaturas, por problemas de
conservacion de los alimentos y por el cambio de habitos
Las gastroenteritis agudas infecciosas constituyen procesos vacacional.

patoldgicos muy frecuentes, que en general aparecen como €asos El Camino de Santiago es una importante ruta turistica,
esporadicos de curso benigno y autolimitado. Aunque con menos cultural y religiosa, frecuentada por unos 40.000 peregrinos
frecuencia, también se dan casos graves, de etiologia viral durante el verano®. Al no haber registros de gastroenteritis aguda
o bacteriana, que suelen afectar principalmente a nifios! y en esta poblacion, ni datos especificos de incidencia por cuadros
ancianos®>. En verano son numerosas las gastroenteritis agudas diarreicos, se plante6 este trabajo de campo en el cual colaboraron

la Conselleria de Sanidade de Galicia y el Programa de Epidemio-
logia Aplicada de Campo (PEAC) del Centro Nacional de Epide-
miologia. Con él se pretendia estimar la incidencia de casos de
Ttorpam correspondencia. gastroenteritis aguda que se producen en el Camino de Santiago,

Correos electrénicos: jaumegd@gmail.com, jgimenez@dgsanita.caib.es en prevision de los riesgos que se puedan dar en el presente Afio
(J. Giménez Duran). Santo Compostelano 2010.
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Objetivos

El objetivo general fue conocer la incidencia de gastroenteritis
aguda, y los factores de riesgo asociados, en los peregrinos que
realizaban el Camino de Santiago en el tramo gallego del camino
francés (trayecto desde la entrada en Galicia por O Cebreiro, en
Lugo, hacia Sarria y finalmente Santiago). Los objetivos especificos
fueron:

e Describir el perfil de los peregrinos y de los casos incidentes de
gastroenteritis aguda durante el estudio.

o Determinar la densidad de incidencia (DI) como estimador de
frecuencia mas adecuado para una poblacion dindmica e
inestable.

e Caracterizar microbiologicamente los cuadros diarreicos.

e Analizar el riesgo de gastroenteritis aguda en funciéon de las
caracteristicas de los peregrinos y de otros factores de riesgo
relacionados con el camino, los albergues y el origen del agua y
los alimentos consumidos en las 72 h previas a la gastroente-
ritis aguda’.

Métodos

Se realiz6 un estudio transversal de los casos de gastroenteritis
aguda informados por los peregrinos que realizaron la ruta
francesa del Camino de Santiago entre el 15 de julio y el 15 de
septiembre de 2008, mediante encuestas autocumplimentadas en
el albergue del Monte do Gozo, localizado al final del camino.

Se disefiaron encuestas en cuatro idiomas (espafiol, gallego,
francés e inglés), que incluian mapas de las cinco etapas
consideradas clasicas®, para ayudar a evitar sesgos de memoria:
O Cebreiro - Sarria - Portomarin - Palas de Rei - Arziia - Santiago
de Compostela. La informacién se recogio y se trato confidencial-
mente.

La incidencia se estim6 con una precision del 5% y un grado de
confianza del 95%, calculando un tamafio de muestra de al menos
385 peregrinos’. Estos se seleccionaron de forma consecutiva a su
llegada al albergue, hasta completar una cuota diaria de
encuestas. Se calcularon las DI utilizando como denominador las
sumas de los tiempos en riesgo de cada individuo, a partir de los
dias que cada persona estuvo haciendo el tramo de estudio en
Galicia antes de padecer diarrea.

Se realizo6 simultaneamente un estudio de casos incidentes
utilizando como fuente de informacién los reportes a un teléfono
movil de los hospitaleros (denominacion habitual de las personas
a cargo de los albergues), los centros de salud, los servicios de
urgencias y las farmacias de alrededor del camino. De esta manera
se identifico a los afectados con celeridad para poder entre-
vistarlos por teléfono, recogiendo informacién sobre factores de
riesgo asociados y solicitarles una muestra de heces que se
repartié en sendos frascos para bacteriologia (general y tipifica-
cion de Escherichia coli enteropatdgénica), virologia (ELISA para
adenovirus/rotavirus y RT-PCR para Norovirus) y parasitos.
También se solicitd la identificacion de un acompaifiante sin
sintomas como control concurrente® cuando fue posible. La
definicion de caso fue «peregrino con dos o mas deposiciones
blandas/dia y/o vomitos en el tramo gallego del camino francés
durante el periodo del 15-7-08 al 15-9-08».

Se realiz6 un andlisis de casos y controles conjunto utilizando
los no-casos del estudio transversal, para tener mas de dos
controles por caso y asi aumentar la potencia estadistica para
evaluar posibles factores asociados al riesgo de presentar
gastroenteritis aguda. Se realizO un andlisis multivariado
mediante regresion logistica.

Resultados

El estudio transversal recogi6 informacion de 531 peregrinos,
en su mayoria mujeres, viajando solas o en pareja (53,2%), de
nacionalidad espafiola (60%) y que habian hecho el camino
anteriormente al menos en una ocasion (25%). La mediana de
edad fue de 31,2 afios, con un rango intercuartilico (IQ) de 23,7 a
43 8. La mediana del nimero de dias invertidos en el camino fue
de 5 (IQ: 4-7). La estancia mediana en territorio gallego fue de 6
dias (IQ: 5-8). El 90,4% consumi6 agua no embotellada en algln
momento durante el camino (intervalo de confianza del 95%
[IC95%]: 87,9%-92,9%).

Presentaron gastroenteritis aguda o sintomas relacionados 118
peregrinos (19,9%). De éstos, solo 82 (13,8%) cumplié la definicion de
caso y dos no dejaron datos de registro temporal. La DI fue de 23,5
episodios de gastroenteritis aguda por cada mil peregrinos-dia
(IC95%: 18,9-29,4/10%) (tabla 1).

En el estudio de casos incidentes, de las cinco etapas en que se
dividi6 el camino en el tramo de estudio, la primera y la Gltima
son las que acumulan un porcentaje mayor de inicio de
gastroenteritis aguda (28% y 25%).

Caracterizacion microbiologica

Se obtuvieron muestras de heces en 32 casos, y en nueve no se
detectaron patogenos. De los 23 positivos, en 12 se identifico
Norovirus, en dos E. coli eae, en uno Salmonella, en uno Hafnia y en
uno Cryptosporidium. En cinco casos hubo doble identificacion:
Norovirus+E. coli (2 eae, 1 enteropatogénica, 1 enterotoxigénica)y
Hafnia alvei (1), y un caso con triple aislamiento con Norovirus,
E.coli eae y Campylobacter.

Andlisis de los posibles factores de riesgo

En el analisis de casos y controles conjunto se identificaron 175
casos, 95 procedentes del estudio de casos incidentes y 80 del
estudio transversal. Los controles fueron 27 del estudio de casos
incidentes y 451 del transversal; en total, 653 peregrinos. En el
andlisis univariado no se asociaron de forma significativa con los
cuadros de gastroenteritis aguda el lugar de inicio del camino,
el modo de peregrinaje (a pie/bicicleta), los dias de estancia en el
camino, la procedencia de los alimentos (albergues, tiendas, bares,
restaurantes, hoteles) ni el origen del agua consumidos en las 72 h
previas.

Después de ajustar por la edad, el sexo, el pais de procedenciay
el nimero de acompaifantes, el consumo de agua no embotellada
resulta ser un factor de riesgo que multiplica por dos la presencia
de un cuadro de gastroenteritis aguda (odds ratio ajustada
[ORa]=2,09), con una significacion estadistica al limite (IC95%:
0,91-4,82). También el hecho de hacer el camino en compaiiia de
mas de tres personas aumenta el riesgo de gastroenteritis
aguda, rozando la significaciéon estadistica (ORa=1,49; 1C95%:
0,98-2,28). El Gnico factor claramente asociado a la incidencia de
gastroenteritis aguda fue la edad (ORa=4,72; 1C95%: 2,16-10,28),
para los menores de 20 afios respecto a los mayores de 50 afios
(tabla 2).

Discusion

Al parecer, el prototipo de peregrino candidato a presentar una
gastroenteritis aguda es de nacionalidad espaiola, menor de 20
afios, que va con al menos tres acompafiantes y que consume agua
no embotellada, pues el agua de fuentes es mas facil de obtener en
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Analisis descriptivo de los casos de gastrointeritis aguda y densidades de incidencia (n=653)

Variables N Casos, n (%) Personas-dia en riesgo Densidad de incidencia por 1.000 personas-dia
Edad en afios

<20 78 48 (61,5) 405 118,5 (88,4-155,8)

20-29 205 60 (29,3) 1.116 53,8 (41,4-68,7)

30-39 134 23 (17,2) 655 35,1 (22,8-51,9)

40-49 85 23 (27,1) 410 56,1 (36-83)

>50 95 16 (16,8) 607 26,4 (15,6-42)
Sexo

Mujer 294 85 (28,9) 1.648 51,6 (41,7-63,8)

Hombre 359 90 (25,1) 1.869 48,2 (39,2-59,2)
Pais de procedencia

Espafia 409 123 (30,1) 2.130 57,7 (48,4-68,9)

Otros 244 52 (21,3) 1.387 37,5 (28,6-49,2)
Acompafiante

En grupo ( > 3) 320 108 (33,8) 1.768 61,0 (50,6-73,8)

Solo o en pareja 319 56 (17,6) 1.741 32,2 (24,8-41,8)
Consumo de agua no embotellada

Si 591 167 (28,3) 3.171 52,6 (45,3-61,3)

No 60 8(13,3) 336 23,8 (11,9-47,6)
Veces que ha hecho el camino

1.% vez 478 129 (27) 2.696 47,9 (40,1-56,7)

2.2 vez 105 18 (17,1) 611 29,5 (18-45,7)

3 0 mas 38 7 (18,4) 210 33,3 (14,6-65,9)
Modo de hacer el camino

Andando 592 155 (26,2) 3.361 46,1 (39,3-53,8)

Bicicleta 59 18 (30,5) 156 115,4 (70,5-178,8)
Lugar de inicio

Galicia 214 49 (22,9) 1.226 40 (29,9-52,4)

Otras comunidades autonomas 316 87 (27,5) 1.672 52 (41,9-63,9)

Francia 100 22 (22) 561 39,2 (25,2-58,4)
Origen del agua no embotellada

Fuente de pueblo 487 111 (22,8) 2.640 42,1 (34,8-50,4)

Fuente del camino 434 111 (25,6) 2.290 48,5 (40,1-58,2)

Bares y restaurantes 401 117 (29,2) 2.095 55,9 (46,4-66,7)

Albergues 471 135 (28,7) 2.554 52,9 (44,5-62,4)

Otros 109 24 (22) 617 38,9 (25,5-57)

Tabla 2

Andlisis de los factores de riesgo de gastrointeritis aguda (n=653)

Controles, n (%)

ORc (IC95%)

ORa (IC95%)

Variables Casos, n (%)
Edad en afios <20 48 (61,5)
20-29 60 (29,3)
30-39 23 (17,2)
40-49 23 (27,1)
>50 16 (16,8)
Sexo Mujer 85 (28,9)
Hombre 90 (25,1)
Pais de procedencia Espafia 123 (30,1)
Otros 52 (21,3)
Acompaiiante En grupo (> 3) 108 (33,8)
Solo o en pareja 56 (17,6)
Consumo de agua no Si 167 (28,3)
embotellada No 8(13,3)

30 (38,5) 7,90 (3,90-15,90) 4,72 (2,16-10,28)
145 (70,7) 2,04 (1,10-3,78) 1,71 (0,89-3,30)
111 (82,8) 1,02 (0,51-2,06) 0,89 (0,43-1,86)

62 (72,9) 1,83 (0,89-3,76) 1,57 (0,74-3,36)

79 (83,2) 1 1
209 (71,1) 1,22 (0,86-1,72) 0,97 (0,66-1,43)
269 (74,9) 1 1
286 (69,9) 1,59 (1,10-2,30) 1,43 (0,92-2,25)
192 (78,7) 1 1
212 (66,3) 2,39 (1,63-3,52) 1,49 (0,98-2,28)
263 (82,4) 1 1
424 (71,7) 2,56 (1,19-5,50) 2,09 (0,91-4,82)

52 (86,7) 1 1

ORc: odds ratio cruda; ORa: odds ratio ajustada; 1C95%: intervalo de confianza del 95.

el camino y este habito es una conducta de riesgo generalizada y
posiblemente facil de imitar cuando se camina en grupo.

La mayor densidad de incidencia de gastroenteritis aguda en
grupos de peregrinos y el aislamiento de Norovirus, de muy facil
transmision, en un 56% de los casos, nos hace pensar que pudo
haber contagio persona-persona®'°,

La potencia final del estudio de casos y controles es del 70%,
tomando como asociaciéon principal el consumo de agua no

embotellada y teniendo en cuenta una prevalencia de exposi-
cion entre los controles del 89,1% (424) y entre los casos del
95,4% (167).

La variabilidad clinica y la tolerancia individual a los sintomas
de la gastroenteritis aguda hace pensar que hubo casos no
detectados a pesar del sistema de vigilancia establecido en este
tramo del camino, en Galicia, escogido por razones operativas del
estudio.
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No hay estudios previos publicados sobre este tema. Al ser el
primero, no se dispuso de una poblacion de referencia de
peregrinos en el momento de disefiar el trabajo de campo, pues
los datos de la Archididcesis de Santiago de Compostela solo
informan del nimero de peregrinos que acuden a recoger la
Compostela (certificado eclesiastico). La sociedad anénima que
gestiona los albergues del Plan Xacobeo registra pernoctaciones, no
personas, y por tanto no hay informacion de los peregrinos que no
se alojan en los albergues oficiales y que no recogen la Compostela.

Se sugirio a la Conselleria de Sanidade que en el afio 2010, dada la
elevada afluencia de peregrinos, se implementara un plan de
educacién sanitaria con informaciones en paginas web y otros
medios para los peregrinos, excursionistas, asociaciones deportivas y
de otro tipo, orientadas al consumo de agua potable o embotellada, y
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del acceso al agua potable alli donde sea necesaria.
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Background: Numerous studies have highlighted poorer reproductive and perinatal health outcomes
among migrant mothers in developed countries. Due to the fact that no conclusive data is currently
available at national level in Spain, this study aimed to explore potential differences by comparing the
prevalence of low and multiple live births and the proportion of live births by maternal age and country
of origin during 1996-2006.

Methods: A cross-sectional study was conducted using data from the National Statistics Institute. Low
birthweight (LBW) was compared by mothers’ country of origin using a logistic regression model. Odds
ratios (ORs) and their respective 95% confidence intervals (Cls) are stratified by multiplicity and
maternal age.

Results: LBW was associated with a combination of older maternal age and multiple pregnancies in the
case of women who had been born in Europe (EU15). However, this association was not found in
women who originated from outside the EU15, mostly from countries who have shown significant
emigration to Spain during the last decade. LBW was present among all age groups, in both
singleton and multiple births, and in particular Romanian mothers showed the highest OR 2.34
(95% Cl 1.20-4.80).

Conclusion: This study confirms differences in the reproductive pattern and LBW depending on
maternal country of origin. These results allow a better understanding of the reproductive pattern
and the implications of mothers’ country of origin in LBW. Thus, helping health decisions makers to
plan future health interventions aimed at reducing the LBW prevalence in Spain.

Keywords: maternal age, low birthweight, ethnic groups, reproductive health, epidemiology

an indicator for comparative outcomes analysis of perinatal

and reproductive health.*>*'

In less than a decade, population of Spain has grown by 13%, The LBW prevalence in Spain has increased by 31% during
climbing from 40 million inhabitants in 1996 to 46 millionin  the period 1996-2005, with a prevalence of 7.2% in 2005. This

2007; 86% (5.2 million) of this increase is attributable to  increase has been related to the change of reproductive

Introduction
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migration. In 2007, 24% of the foreign population residing
in Spain were women of fertile age." These demographic and
social shifts have led to a slight increase in overall fertility
associated with increased live births prevalence among
foreign mothers.>™ At international level, several studies
have highlighted the worse perinatal and reproductive health
outcomes observed in migrant women,”® and specifically the
higher prevalence of pregnancies, prematurity and low
birthweight (LBW) among adolescent mothers.” " In Spain,
only a few studies have addressed this subject from a com-
parative approach producing contradictory results and based
on regional data.'*™"” After arrival to the host country, migrant
women undergo a process of adaptation and change which can
generate stress. In addition, there are numerous difficulties
related to the access to health care services.”'®*"

Maternal country of origin, defined as the country of birth
of the mother giving birth, is considered by various studies as

patterns in Spain, characterized by a higher prevalence of live
births among older women.??> However, the prevalence of LBW
by maternal country of origin remained unknown.

Hence, the objectives of this study were to compare the
proportion of live births, the prevalence of LBW and
multiple live births depending on maternal country of origin
and maternal age, as well as to analyse the differences found in
Spain during 1996-2006.

Methods

We performed a cross-sectional study. The population in study
represented 98.7% (4484414 live births) of the total of live
births registered in Spain from 1996 to 2006.

Study data were drawn from the National Register of Live
Births, part of the Natural Population Movement Statistics
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(Estadisticas del Movimiento Natural de la Poblacién — MNP),
that obtains official data from the mandatory birth registration
form. Registration form data from all civil registries around the
country are centralized, processed and analysed by the
National Statistics Institute (Instituto Nacional de Estadistica
— INE).!

The following variables were selected according to the
designated study objectives: maternal age on the date of
giving birth, birth multiplicity, birth weight and the mothers’
country of origin. The maternal country of origin variable
comprised of 21 categories. Twenty of these corresponding
to different countries, and one category was made up of 41
Sub-Saharan African countries that shared homogeneous
development, socio-economic indicators and Human
Development Index® <0.6. Maternal age was classified into
four groups (<19, 20-29, 30-39 and >40 years), multiplicity
was dichotomized into singleton live birth and multiple live
births (two or more), and birth weight was categorized as
<2500 or >2500g.**

Initially, a descriptive analysis of data was performed. The
total live births, LBW prevalence, mean birthweight,
multiplicity and maternal age were examined by maternal
country of origin. Odds ratios (ORs) derived from a logistic
regression model were considered a good approximation of the
prevalence ratios because LWB prevalence for all nationalities
was less than 10%.%° Hence, LBW was compared by maternal
country of origin using a logistic regression model.
Dichotomized LBW was included as the dependent variable
and maternal country of origin as the independent one.
Spanish mothers were considered the reference group.
Maternal age (categorized) and multiplicity (dichotomized)

were introduced as covariables by means of a manual
stepwise method. Various multivariate logistic regression
models were conducted in order to control for the confound-
ing effect of age and multiplicity. The best model selected
(based on the deviance statistic and the goodness-of-fit)
showed a significant interaction between maternal age and
multiplicity:

Log (OR) =By + B; x Maternal country of origin+ 8, X
Multiplicity + B3 x Maternal =~ Age + 8, x Maternal ~ Age x
Multiplicity

ORs and their respective 95% confidence intervals (Cls)
were presented by multiplicity and maternal age, which was
recorded as a dichotomic variable with two categories, mothers
aged <35 and >35 years.

The statistical software programme used was Stata v.10
(StataCorp. College Station, TX, USA).26

Results

Table 1 ranks the absolute number of live births by maternal
country of origin. The greatest number of live births during the
study period was found among Spanish, Moroccan,
Ecuadorian, Colombian, Romanian and the group of African
Sub-Saharan women.

Regarding maternal age, mothers who had been born outside
from the former European Union comprised by 15 states
members—EU15—in countries linked to a migration process
to Spain during the last decade, registered higher prevalence
of live births among mothers aged <19 years. Romanian
mothers registered the highest prevalence with 11.1% of live
births. In contrast, it was mothers from EU15 that registered a

Table 1 Distribution of maternal age, multiple births, mean birthweight and LBW by maternal country of origin: Spain,

1996-2006 (n=4484414)

Maternal age (%)

Birthweight in grams®

Total live births by <19 20-29 30-39 >40 >35 Multiple Mean LBW (%)
maternal country of origin births (%) birthweight <2500g
Spanish 4116797 2.6 36.2 58.3 2.8 15.0 33 3210 7.2
Moroccan 93311 6.3 53.5 35.8 4.4 14.0 2.6 3341 5.4
Ecuadorian 59075 9.2 60.2 28.4 2.1 85 1.5 3281 5.7
Colombian 31149 6.0 52.1 38.8 3.1 13.0 2.0 3288 5.9
Romanian 28530 111 67.1 21.2 0.6 4.0 1.8 3226 7.9
Sub-Saharan Africa® 22635 5.0 59.9 32.8 2.3 9.0 3.2 3185 8.7
Chinese 15918 1.7 64.7 32.1 1.5 7.6 1.6 3304 4.5
Argentine 12449 2.4 47.9 46.8 2.9 13.0 25 3273 6.1
English 12385 2.4 33.1 59.3 5.2 23.0 3.2 3263 7.8
Bolivian 10867 6.9 65.0 26.5 1.5 6.8 1.6 3408 4.6
Peruvian 10317 2.4 41.8 51.4 4.4 18.0 23 3350 53
French 9463 1.4 37.5 58.7 2.4 15.0 3.7 3222 7.2
Brazilian 8660 3.4 57.2 37.0 2.4 10.0 23 3261 6.8
Dominican 8644 9.5 52.3 35.7 2.4 10.0 2.5 3228 7.9
Portuguese 8262 7.9 49.8 39.3 2.9 12.0 3.2 3199 8.4
German 7837 1.8 27.1 66.1 5.0 24.0 33 3252 7.2
Cuban 6255 3.0 53.9 41.6 1.4 9.3 25 3334 5.6
Italian 5738 1.2 34.1 60.2 4.5 20.0 3.1 3261 5.7
Polish 5674 2.5 66.4 30.0 1.1 5.3 1.8 3290 5.7
Algerian 5283 2.1 54.6 40.9 2.4 11.0 2.7 3321 5.5
Bulgarian 5165 7.0 65.4 26.5 1.0 5.2 2.2 3234 6.7
All countries 4484414 2.9 37.7 56.5 2.8 15.0 3.2 3216 7.1

9226309 (5.0%) missing birthweight values: Spanish (4.7%), Moroccan (12.6%), Ecuadorian (6.4%), Colombian (5.0%), Romanian
(7.5%), Saharan Africa (12.0%), Chinese (11.7%), Argentine (4.2%), English (6.7%), Bolivian (6.7%), Peruvian (7.0%), French
(5.4%), Portuguese (7.1%), German (6.6%), Cuban (6.0%), Italian (5.9%), Polish (7.1%), Algerian (7.6%) and Bulgarian (6.2%).
bAngola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Cape Verde, Central Africa Republic, Chad, Comoros, Democratic
Republic of Congo, Republic of Congo, Djibouti, Equatorial Guinea, Ethiopia, Gabon, Gambia, Ghana, Guinea Conakry, Guinea
Bissau, Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao
Tome and Principe, Sierra Leone, Somalia, South Africa, Sudan, Swaziland, Tanzania, Togo, Uganda, Zambia and Zimbabwe.
Data source: National Statistics Institute (Instituto Nacional de Estadistica-INE), In-house.
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Table 2 Comparative analysis of risk of LBW according to maternal country of origin, stratified by age and multiplicity in Spain,

1996-2006 (n=4484414)

Maternal country of origin

Singleton births

Age <35 years
OR (95% CI)

Age > 35 years
OR (95% CI)

Multiple births

Age <35 years
OR (95% CI)

Age > 35 years
OR (95% CI)

Moroccan 0.78 (0.75-0.81)
Ecuadorian 0.91 (0.87-0.95)
Colombian 0.87 (0.82-0.92)
Romanian 1.34 (1.28-1.40)
Sub-Saharan Africa 1.36 (1.28-1.44)
Chinese 0.68 (0.62-0.75)
Argentine 0.86 (0.78-0.95)
English 1.13 (1.03-1.24)
Bolivian 0.71 (0.64-0.80)
Peruvian 0.76 (0.68-0.86)
French 1.00 (0.90-1.11)
Brazilian 1.00 (0.91-1.12)
Dominican 1.22 (1.11-1.35)
Portuguese 1.24 (1.12-1.34)
German 1.06 (0.95-1.20)
Cuban 0.74 (0.65-0.86)
Italian 0.73 (0.62-0.85)
Polish 0.89 (0.78-1.01)
Algerian 0.77 (0.66-0.90)
Bulgarian 1.02 (0.90-1.17)
Spanish 1

0.79 (0.72-0.86)
1.06 (0.94-1.19)
1.00 (0.87-1.15)
1.83 (1.50-2.24)
1.60 (1.34-1.88)
0.88 (0.66-1.16)
1.06 (0.86-1.32)
1.20 (1.02-1.39)
0.78 (0.54-1.20)
0.99 (0.80-1.22)
0.89 (0.69-1.14)
1.13 (0.85-1.50)
1.65 (1.30-2.11)
1.34 (1.04-1.71)
1.05 (0.86-1.23)
0.90 (0.61-1.32)
0.80 (0.60-1.07)
1.05 (0.63-1.74)
1.01 (0.70-1.46)
0.83 (0.46-1.48)
1

0.67 (0.61-0.74)
0.77 (0.66-0.89)
1.14 (0.94-1.37)
0.92 (0.76-1.12)
0.81 (0.68-0.96)
0.78 (0.59-1.03)
1.15 (0.87-1.51)
0.98 (0.76-1.26)
0.80 (0.57-1.11)
0.52 (0.38-0.71)
0.90 (0.70-1.15)
1.32 (0.92-1.87)
0.83 (0.61-1.12)
1.27 (0.95-1.71)
0.72 (0.53-0.98)
1.02 (0.71-1.45)
1.09 (0.75-1.60)
0.95 (0.62-1.48)
0.68 (0.47-0.99)
1.33 (0.87-2.04)
1

0.65 (0.54-0.79)
0.74 (0.50-1.11)
1.21 (0.58-1.76)
2.34 (1.20-4.80)
1.06 (0.68-1.53)
0.66 (0.29-1.47)
0.62 (0.37-1.02)
1.02 (0.70-1.45)
0.51 (0.19-1.38)
0.94 (0.55-1.61)
0.97 (0.60-1.60)
1.51 (0.80-2.83)
0.75 (0.37-1.50)
0.58 (0.32-1.03)
0.87 (0.53-1.43)
1.54 (0.60-4.01)
1.13 (0.58-1.59)
0.66 (0.21-2.05)
0.33 (0.12-0.88)
1.54 (0.40-6.00)
1

Data source: National Statistics Institute (Instituto Nacional de Estadistica-INE), In-house.

higher prevalence of live births among mothers aged >35 years,
with the highest prevalence in older live births in German
mothers, followed by English and Italian mothers.

Overall, the distribution of live births by maternal age
showed a clear pattern. This was characterized by a
prevalence of >50% in the 20-29-year age group in mothers
born outside EU15 and a prevalence of >50% in the 30—
39-year age group among mothers from EU15. Similarly,
with the exception of African Sub-Saharan mothers
(with prevalence exceeding 3%), it was EU15 mothers that
registered a higher absolute number of multiple births
(table 1).

When mean birthweight in grams was analysed, the live
births of Bolivian mothers had the highest mean while
mothers in the African Sub-Saharan group, presented the
lowest figures. The absolute difference between these two
extreme groups was 223g. Among the remaining maternal
countries of origin, no major absolute differences were
found, with mean weights ranging from 3200 to 3300g.
The mean weight across all groups was 3216g. The highest
prevalence of LBW (<2500 g), live births was seen in African
Sub-Saharan mothers with a prevalence of 8.7% (table 1).

Analysis of the association of LBW by maternal country of
origin highlighted higher odds of LBW from mothers born
outside EU15 compared with Spanish mothers. Romanian
mothers, registered the highest ORs (>2) in both maternal
age groups for singleton births and in the group of mothers
aged >35 years for multiple births. Among the European
mothers, weaker measures of association (<1.5) were found
with live births of English and German mothers registering
higher odds of LBW if compared with live births of Spanish
mothers (table 2).

Discussion

Our study confirms differences in the reproductive pattern
and LBW depending on maternal country of origin in
Spain during 1996-2006. Different authors have highlighted
the suitability and importance of comparative analyses

of perinatal and reproductive health indicators by maternal
country of origin.”*>*' Research has shown that looking at
outcome by ‘migrant’ versus ‘non-migrants’ is not informative
because ‘migrants’ are an extremely heterogeneous group.
It is thus difficult to interpret the results obtained from
conducting such comparisons, in order to determine
their relevance for policy and practice. Our study has
attempted to compare homogeneous groups by using an
internationally known ‘label’, proposed by EUROPERISTAT
report such as maternal country of origin,”® and has avoided
using ambiguous and heterogeneous concepts such as
‘migrant’.

The associations observed by our study highlight two
differentiated patterns of LBW, namely: one linked to a
higher prevalence of newborns among adolescent mothers
born outside EU15; and the other linked to higher
prevalence, both of live births among mothers of advanced
age and of multiplicity, in the case of EU15 mothers.

Our results do not differ from those of other studies which
also report a higher prevalence of pregnancies among
adolescent immigrant mothers.”'® In addition, this higher
prevalence is related to social inequalities in health.?”

As far as the interpretation of risk of LBW is concerned, a
number of studies estimate that ~5% of all live births in
Europe are attributable to assisted reproductive therapies
(generally among mothers of advanced age), which entail a
higher likelihood of LBW.?**® Looking at live births of EU15
mothers, they registered the highest prevalence of multiplicity
and of pregnancies in mothers of advanced age (>40 years).
This finding is best exemplified by live births of English
mothers, who, moreover, have the highest risk of LBW of
the various EU15 mothers that were studied. Accordingly,
among EU15 mothers, the odds of LBW could well be
associated with the combination of higher maternal age and
multiplicity (with the latter being possibly favoured by assisted
reproduction techniques). Among the mothers born outside
EU15, however, LBW is distributed across all age groups and
applies to both single and multiple births, with Romanian
mothers best representing this risk pattern. It can therefore

0102 ‘T2 |udy uo Ansianiun JaisesueT je 6o sjeulnolplojxo-gndina//:dny woly papeojumoq



4 of 5 European Journal of Public Health

be presumed that in the pattern shown by mothers born
outside EU15, there may be other factors of a social nature,
not controlled for by this study. In this connection, many
authors have reported migrant mothers as having worse
perinatal and reproductive health outcomes, associated with
social inequalities.”™"*

One limitation of our study is the lack of data on the
biological, behavioural, socio-economic and environmental
determinants of LBW.?” This information could not be
used, either because it was not given on the birth registration
form, or because screening and analysis of the database
showed it as not being biologically plausible (by comparing
the percentage of incongruencies from a biological stance on
cross-tabulation of variables categorized by contingency tables,
e.g. weeks of gestation and birthweight). However, we were
able to describe what occurred in terms of reproductive
health patterns and LBW depending on maternal country of
origin during 1996-2006. The magnitude of data managed (all
live births during a 10-year period) gives an added value to
this study. As has previously been recognized, monitoring
trends and identify patterns with information on the
demographic characteristics of individuals is the most
important objective of public health surveillance systems.”
In line with this, this study has demonstrated a differentiated
pattern in the prevalence of LBW in Spain by maternal country
of origin, contributing to a better knowledge of the birth
pattern and serving as a tool for decision makers and other
stakeholders to better plan and implement future health
interventions.

Another limitation of the study has been the possible
presence of selection bias due to the percentage of missing
weight values, i.e. 5%, the highest proportion of which was,
in general, accounted for live births from mothers born outside
EU15. Despite this, the large size of our sample endows our
associations in our results with a high power. Even if the
missing values pertained to normal-weight live births, the
probability of committing type II error would still be low,
and if, in contrast, such values pertained to low-weight live
births, the strength of the associations might possibly be even
more evident for certain groups of nationalities.

The results of this study could serve as an important
decision-making tool for managers and policy-makers in the
field of public health. We identified that mothers born outside
EU15 had higher odds of having LBW infants and a higher
prevalence of pregnancies in adolescent, as well as certain
EUI15 mothers, including Spanish, having a higher prevalence
of multiplicity and pregnancy at advanced ages.

Accordingly, with the different patterns identified, it would
be appropriate for the health authorities to become actively
involved in promoting a wide spectrum of measures targeted
at reducing the higher prevalence of pregnancies among
adolescent mothers born outside EU15, and in fostering
compatibility between professional and family life in an
effort to ensure that pregnancies occur at earlier ages among
Spanish and other European mothers in order to reduce the
impact of high prevalence of LBW in Spain.
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Key points

e We observed differences in the prevalence of live
births among adolescent and older women as well as
in the prevalence of LBW and multiple births by
maternal country of origin, in Spain during 1996—
2006.

e We observed two differentiated patterns of LBW,
namely: one linked to a higher prevalence of
newborns among adolescent mothers born outside
EUI5; and the other linked to higher prevalence,
both of live births among mothers of advanced age
and of multiplicity, in the case of mothers from the
former European Union comprised by 15 states
members.

e These results allow a better understanding of this
pattern and the implications of maternal country of
origin in LBW and could help decisions makers in
reproductive health to better plan future interventions
aimed to reduce the prevalence of LBW in Spain.
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Abstract

Target: To wathc behavioural patterns of cultural origin during delivery in
inmigrant women which could haverd health assistance.

Material and methods: Qualitative investigation based upon participating
observation and twenty semi-structured interviews to inmigrant women.
Results: Cultural sensitivities regarding sense of prudeness and the preference
for female obstetric assistance have been found, also in perception of attitude
towards labour pain, in company preferences during labour, in their experience
and perception (position during third stage, acceptance of medicalised labour,
etc.), as well as in patterns of inmediate interaction with the newborn.
Conclusions: The differences found, which can not be generalised towards the
whole of women from the same geographical origin, occasionally are
misunderstood by the health profesionals, and may help us understand that our
model of performance is not the only one, or the best, or the most "natural”,
allowing to establish a health assistance sensitive to every woman's needs.

Introduction

Over the past two decades, a lot of immigrants from developing countries have come to
Spain. Immigrant women represent a young population and as a consequence, most of them

are of reproductive agel, so that attendance at birth is a main priority.

Health assistance/care can be influenced by both cultural and linguistic barriers® because
reproduction and maternity are bio-cultural phenomena where values, feelings and beliefs are

reflected>*.
There is a great diversity of experiences concerning delivery. In some traditional areas,
empirical midwives take part in the delivery process which takes place at home. They have

special traditions when assisting the newborn® and the post-natal mother. Nevertheless, in the
west, birth takes place in hospital and medication levels are high.

Even if for immigrant women, Spanish health improvements result in a decrease in maternal
and neonatal morbid-mortality rates, socio-cultural differences between both countries may lead
to a clash of habits in health assistance during delivery. It is by that, related to the delivery care,
that may occurs conflicts between the origin and reception customs.

Cultural aspects play an important role in the perception and acceptance of the health

services and they have been studied in the case of fertility, contraception6 and puerperium7. It
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has been considered the reproductive behaviour of immigrant women influenced by socio-
cultural and health concepts of their home countries but also by the habits of the countries in
which they are living right now. It is not common for people to get used to new rules and values
and to forget about their habits, they just try to combine values of both cultures by changing

some traditions and holding up some others®,

Whatever the influence of the culture in reproductive behaviour, health professionals do not
always understand these differences in the health assistance and from an ethnocentric attitude,
we often judge people based on our prejudices and lack of understanding. This may lead to
unfairness in the health care. However, cause-effect relation is not always stablished between
stereotypes, prejudices and discrimination. Sometimes and because of these differences people
are not treated equally and it usually happens in the health field, where prejudices are not
normally the cause of discriminatory attitudes because according to professional principles, we

should act with fairness9. Nevertheless, we may show subtle™® signs of prejudice towards them,
shown by a minor expression of feelings of affection and warmness in the assistance and a lack
of recognizement of the cultural specifities of those women, either because we do not know
about their cultural patterns or because of ethnocentric attitudes. This last aspect responds to a
defense of traditional or "normal” values when giving birth. We are talking about criteria which
determine whether the attitudes are acceptable (adjusted to this values) or not (not adjusted).

That is the reason why the aim of our research has been to study the behavioural patterns of
immigrant women during delivery that can have a cultural origin, and result in some difficulties in
the relation, in intercultural clash and in prejudices showed by health professionals assisting
them.

Methodology

Quialitative investigation based upon participating observation has been carried out. It
includes informal conversations and twenty semi-structured interviews. Observations have been
carried out between January and May 2002 in the areas of obstetrics and in the delivery room of
a public hospital in Andalusia, taking advantage of all the interactions and the professional
attention of the investigators with women inmigrants.

It has been explained the aim of the semi-structured interviews to women and we have
promised them not to reveal their names. The selection criteria was their linguistic competence
of Spanish and their willingness to collaborate with us. They told us about the way they lived the
delivery at the hospital, their preferences for assistance and their attitude towards labour pain,
as well as the difficulties concerning assistance. All the information compiled after every
observation and interviews were first written in a field journal and it was later codified and
analysed qualitatively.

The sample consisted of immigrant women who have given birth in this hospital, their
relatives and all those accompanying them. The hospital is located in an area with a diversified
population with a high percentage of immigrants, so that 20% of the deliveries where foreign
women deliveries. Most of them came from Africa, followed by eastern European and women
from Latin America.

Results and Discussion

Sense of decency. In our culture, assistance to women is provided by professionals of both
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sexes, but it does not happen in other countries. We realized that just some women, mainly from
Africa, are unwillingly to be examined by a male gynaecologist. It does not happen only with

male health professionals but with men in general. In most cases, their husbands prefer to leave
their wives alone during examination. This situation has been described in literature with Muslim

women'?! that consider their body as a symbol of custody of the honour of their family. This
attitude also has to do with the sexual segregation of traditional Muslim societies.

Nevertheless, even if the sense of decency and the preference for female assistance is
higher for Muslim women, it is often overestimated. A lot of women are not reluctant to be
examined by male doctors. Furthermore, even if cultural factors play an important role, they get
over these differences after they are explained the reason for the examination and after they
realize that they are being kindly treated.

Perception and attitude towards labour pain. The perception and expression of pain have a

lot to do with socio-cultural***2 differences. In some cultures, women are asked to be quiet

during delivery, while in some others it is assumed that they shout as a way to express their

painl4. The vast majority of women from East Europe and sub-Saharan Africa have stoical
behaviour. African women make grimaces of pain with facial muscles and the body movements
are minimum. When they are in great pain, they make guttural sounds of difficult description.
Their faces express pain and there are usually problems concerning verbal communication.

On the contrary and although it is not general to the whole colective, it is common for North
African women to have fewer inhibitions, expressing their pain more clearly and they become
even exasperated. Sometimes they complain noisily, making active corporal movements even if
they are not in the active phase of labour. They usually repeat a litany in their language or they
call their mothers.' It is even verified women who ask for epidural, continue to express their pain.
Nevertheless, just a few of these women ask for epidural analgesia, in most cases, because
they do not know anything about it. On the contrary, South American women or women from
Eastern Europe know about this kind of anaesthetic and they often ask for it.

Apart from cultural aspects, the perception of pain can be influenced by information previous
to birth, and psycho-social conditions of immigrant women: finding themselves in a different
context makes it possible for them to feel afraid about the delivery. The fact that they feel alone
and the lack of emotional support may decrease the tolerance of pain.

Whatever the reason for the perception of pain, they are not always understood by health
professionals participating in the delivery process. We do not want women, whatever their
country, to express their pain and we consider negatively those who complain "too much"
because they demand more health assistance.

Company during labour. Cultural aspects also play an important role when talking about
company preferences during labour although there are enormous differences between women
from the same culture. In general, Muslim men are more reluctant to accompany their wives
during delivery. Some of them accompany their wives during dilation but they are physically far
from them without stroking or encouraging them, they just go in and out the delivery room.
Some health professionals consider this attitude to be "indifferent” to the pain endured by
women. Even if sometimes they accompany their wives during dilation with a loving attitude,
they prefer not to be with them during third stage. Some men, who have been previously
convinced to enter the delivery room have then expressed their gratitude and satisfaction after
witnessing the birth of their child.

But it is not just an attitude typical of men. Some African women express their wish not to be
accompanied by their husbands for a number of reasons: linguistic incompetence, occupations
or just because "labour is only for women". Here we have an example:
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"A Moroccan woman entered the delivery room. She told me that her husband wanted to be
with her during delivery. Her husband, who spoke fluent Spanish, acted as an interpreter to
complete the clinical history. The woman complained but her husband did not approach her to
support her. When | went to examined her | realized that she did not want to take her clothes off
in front of her husband. During delivery she pronounced repeatedly the name of her mother.
Suddenly she gestured to her husband to ask him to get out of the room. After the child was
born, the woman covered her genital area with green cloths and she did not let us examine the
area. When there were just the two of us in the room, she removed the cloths and said to me
that | could begin”.

This story suggests that the woman asked her husband to be there just because her
insecurity was stronger than her embarrassment. This is a common situation, but it does not
always happen. There are also some cases in which husbands express their feelings before and
after the birth to their wife and newborn.

Immigrant women from any country who enjoy social and familiar support sometimes prefer
to be accompanied by a friend or a female relative. However, when they do not have relatives, a
friend can witness the delivery process. They are usually compatriots who have been living here
for a long time and who speak our language and who know the way our health system works,
that is why they sometimes act as translators and speak to health professionals. This is a social
and gender phenomenon very common for North African and eastern European women;
however, it does not happen with sub-Saharan women who very often give birth alone.
Sometimes they are accompanied by Spanish women who are their friends or with whom they
have a work relationship. Sometimes they are accompanied by women just because their
husbands give priority to work or because they prefer to wait in the waiting room.

When women are not able not speak Spanish, it is very useful for health professionals to
count on husbands or friends that come in the dilatation or delivery rooms who act as translators
when they ask them about clinical information or just when they want to say something to the
woman in labour. Besides, relatives or friends should take care of the woman and the baby
during the two hours after the birth, that is why when they are reluctant to do it, health
professionals might get angry and say that "they should get used to Spanish habits".

It is understandable that some foreign men do not feel comfortable when they are asked to
take part in the delivery process. In some cultures and traditional societies, the delivery takes
place at home and just women take part in it. In Spain, from halfway through the 20th century -
when deliveries started to take place in health facilities- families did not take part in the delivery

process and they had to wait in the waiting room until the baby was born™®. However, the

father's role has been promoted through the last years as a result of new cultural values.
With the birth rate on the decrease, the concepts of maternity and paternity have been

redefined. According to the new cultural concept of paternity, to look after the children is

considered to be a very important factor. The father's role™® starts by supporting the woman and
taking care of the newborn. In fact, for most non-immigrant women it is important to be
accompanied by their husbands during the delivery process. They do not feel that it is

necessary to be accompanied by anyone else®’.

However, there are some exceptions to this rule which have to do with cultural differences
and historical changes that have taken place in our society over the last decades that are not
taken in consideration. It would be necessary for professionals to question the belief that the
person who accompanies the woman during childbirth should always be the husband. They
should also ask immigrants and non-immigrant women about their preferences, so that
husbands only accompany their wives because they are willing to do so but not because that is
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what most people do*®,

Experience and perception during labour. In our culture, acceptance of medicalised labour is
largely widespread, whereas in some other cultures it is not. We expect women to obey all rules,
to accept all care provided and to do as health professionals tell them to do but it is not always
the case for women from different geographical origins. Here we have a revealing example:

"A woman from Ecuador pregnant with her fourth child came to Accident and Emergency on
her own. She had arrived in Spain just two months before. After being examined, we realized
that she was in her final phase of pregnancy, so we decided to start with the ordinary protocol:
to shave the perineum, bedding her, to monitor the heartbeat of the foetus and to find a venous
access. As we carried on with all these things, we realized that she did not feel comfortable and
that it was all very strange to her. She repeatedly insisted that we removed the "straps". She
wanted to walk. We said to her that she could not get out of bed. While artificial amniorrhexis
she asked: why are you doing that? Rapidly she reach the complete dilatation. However, even if
contractions became more frequent, she did not push. We decided to take her to the delivery
room. When we told her to push, she asked: "Let me squat". She squatted and the baby was
born".

This is also a common situation for African women and it gets on the nerves of health
professionals, who are used to acting quick and to forcing the delivery. Although most women
from different cultures give birth in a vertical position, in Spain as well as in other countries, they
give birth lying down because it makes things easier for professionals. However, we know about

the advantages of the freedom of movement™® during labour.

Interaction with the newborn. Even if the way of expressing feelings differs from one person
to another, after the baby is born the mother is expected to remain calmly and peacefully.
Sometimes they express their feeling of happiness and affection by kissing or saying lovely

words to the newborn®’. However they are some women that do not show any interest during
immediate postpartum even though they had desirable pregnancies. They do not show their
feelings towards the newborn. After childbirth, the baby is placed on the belly of his mother but
some women do not touch them or they do not even look at them. The attitude of these women
could be defined as "emotionally deprived”, which means that they do not express their feelings
in a "natural" and "common" way.

Instead of making an effort to understand the reasons for this attitude, health professionals
say things like that: "I don't understand that, they don't love their children”, "It would have been

better not to have had children.”, "What a shame!" We say that because we only think of our

culture and the way mothers express their love to their children when they are born?L.

What are the reasons for this attitude? We may think that the personal situation of these
women makes them not to express their feelings. However, some authors state that we should
make a difference between natural and social affections. They say that we should have in mind
that these attitudes, as well as some other attitudes which have to do with feelings, are not
natural and depend on the socio-cultural and economic context in which they take place. In
some places where perinatal and child birth and mortality rates are high, the bond between the

mother and the newborn?? is not immediate. In fact, we have realized that in our postpartum
rooms, women that were considered to be "unaffectionate" towards their babies while they were
in the delivery room, show their affection some minutes afterwards, so that they express their
motherly love but at different times.

Conclusions
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This study highlights difference in behavioural and attitudes patterns of cultural origin during
delivery. However, even if some differences have been found between women from different
groups, they cannot be generalised: individual variability is an important premise.

Because of the increasing amount of immigrants, health professionals face a wide range of
new cultural situations in health assistance. In order to overcome difficult situations when
dealing with these patients, some strategies considering a broad range of socio-cultural and
economic contexts should be adopted.

The differences found in those minorities, which cannot be generalised to all women from the
same geographical origin, are occasionally misunderstood by the health professionals, and may
help us understand that our model of performance is not the only one, or the best, or the most
"natural”, allowing to establish a health assistance sensitive to every woman's needs.

In order to face up to this challenge, a cognitive change in health professionals and a better
anthropological education are needed. It should be promoted attitudes of respect to the
otherness and differences in behavioural patterns of cultural origins should be relativized
provided that they respect human dignity and human rights.

It is also important for professionals to work on interculturality in order to improve "cultural
sensitivity" and mutual respect. The biomedical model is considered as the hegemonic, to be the
best one, although there is a lack of reflection about the cultural bias of the system. It is a fact
that the ideology of the western biomedical system offers to our professional praxis some rules
of behaviour which are not supported by the scientific evidence and that there are a lot of ritual
and symbolic aspects concerning health professions and institutions and that the intrahospital

space also creates cultural ways of assistance which change through the yearszg.

In order to become sensitive to cultural diversity, it would be really important for professionals
to think about it and to become aware of the implicit culture of our health institutions. Adopting a
political attitude towards our own praxis, influenced by cultural values, and understanding that
expressions and habits concerning health and illness change from one culture to another and
even within the same cultural system is the first step to understand the women we deal with,
either if they are immigrants or not.
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Prevencion de la mortalidad ma-
terna

UN EJEMPLO DE INTERVENCION COMUNITARIA EN SALUD EN EL
CONGO

Miguel Angel Lugue Fernandez,! Ariane Bauernfeind?2

Resumen Abstract

Introduccion: En el afio 2005, la Organizacion Mundia de la Salud llamé la atencion dela
comunidad médicainternacional sobrelacrisis sanitariainvisible que provocan las muertes
maternas en |os paises mas pobres del mundo. Tras el lema“ Cadamadrey cada nifio conta-
ran” del informe mundial delasalud, se reconoce lamortalidad materna como un gran pro-
blema de salud publicainternacional y de derechos humanos.

Objetivo: Aumentar €l nimero de partos institucionalizados mediante una investigacion-
accion con el objetivo de disminuir indirectamente la mortalidad materna.

Métodos: Un ensayo comunitario, de metodol ogia cualitativa-cuantitativa, reslizadaen Pwe-
to (RepublicaDemocréticadel Congo) entre 2002 y 2004. Mediante un abordaje etnogréfico
se obtuvieron las claves determinantes de la baja proporcion de partos instititucionalizados
desdelaperspectivadelas mujeresy seinstaurd un programadeintervencion. Laefectividad
del programa se mensuré mediante el test delaT de student, comparando |os partos atendi-
dos en las estructuras sanitarias antes y después de la intervencion.

Resultados: Ladiferencias observadas tras laintervencion, con un aumento de 1279 partos,
son estadisticamente significativas (T:-12,062 con 28 g.l., p<0,01), demostréndose que existe
una fuerte asociacion lineal positiva entre e nimero de partos y laintervencién (R%0,81
p<0,01).

Discusion: Los proyectos de cooperacion internacional en salud deberian considerar lamor-
talidad materna como un problema transversal a que dar solucion. Intervenciones sencillas
centradas en dar respuesta alos problemastal y como los perciben las mujeres, pueden au-
mentar el nimero de partos institucionalizado en regiones receptoras de ayuda humanitaria
como en Pweto.

PREVENCION OF MATERNAL MORTALITY : AN EXAMPLE ON COMMUNITY INTERVENTION IN CONGO
Introduction: The WHO “World Health Report 2005” calls attention to the international
medical community about theinvisible health crisis causing the maternal deathsin the poor-
est countries of the world. Under the slogan “Make every mother and child count”, the ma-
ternal mortality was recognised asahugeinternational public health and human rights prob-
lem.

Objective: Increase the number of institutional deliveriestrough an action research, with the
objective to reduce indirectly maternal mortality.

Methods: A qualitative-quantitative community trial was conducted in Pweto (Democratic
Republic of Congo) from 2002 to 2004. An intensive ethnographic research was done to
obtain the key determinants of thelow proportion of institutional deliveriesfromthemother’s
perspective and an intervention was started. The program’ s efficiency was measured through
a T student test comparing the number of deliveries attended in the institution before and
after the intervention.

Results: Theincrease of 1279 deliveries observed after the intervention has statistically sig-
nificance (T:-12,062 with 28 grade of liberty, p<0,01) demonstrating astrong positive lineal
association between the number of institutional deliveries and the intervention carried out
(R%0,81 p<0,01).
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Discussion: International health cooperation
projects have to consider maternal mortality
as a crosscutting problem which needs to be
addressed in al their interventions. Simple
intervention, focusing on answering to the
problems perceived by the women, could
increase the number of institutional deliveries
in regions of humanitarian aid such as Pweto.

Introduccion

El falecimiento de una madre es més
gque una tragedia personal. Puede tener
graves consecuencias no solo parasu fami-
lia, sino también para la comunidad y la
economialocal. Lamujer enloshogaresde
baj osingresos desempefia no solamente un
papel reproductivo, sino también producti-
Vo, participa en €l trabgjo agricola, en la
obtencion deingresos adicionalesy provee
a la comunidad de servicios bésicos.
Cuando mueren las madres, sus hijos de
cortaedad también tienen mayores probabi-
lidades de morir.” Lamortalidad maternase
define como lamuerte de unamujer ocurri-
daen el curso del embarazo o enlos42 dias
posteriores después del parto, independien-
temente de la duracién o la localizacion,
debida a cualquier causa determinada o
agravada por €l embarazo o los cuidados
que el mismo motiva, pero ni accidental ni
fortuita. La tasa de mortalidad materna
debe ser calculada por mil nacidos vivos.?
Las complicaciones relacionadas con el
embarazo, parto y puerperio son la princi-
pal causade muerte paralas mujeresenlos
paises en vias de desarrollo.* Las mujeres
gue quedan embarazadas en paises en desa-
rrollo se enfrentan a un riesgo de muerte
entre 80 y 600 veces superior a de las
mujeres en paises desarrollados.’ Estas
complicaciones relacionadas con el emba-
razo parto y puerperio (EPP) han sido evi-
denciadas yahacetiempo por lacomunidad
internacional como un problemasignifica-
tivo concerniente ala salud publicay ala
declaracion universal de los derechos
humanos. Mientras que las estrategias de
salud publica tienen en cuenta este proble-
ma, a menudo no es considerado como
prioritario. La comunidad médica interna-
ciona ha estado lenta en identificar una
aproximacion de salud publica para las
complicaciones relacionadas con el EPP.°
Hay que esperar hasta la década de los
noventadel siglo XX paraencontrar decla-
raciones de compromisos concretas que
intentan |lamar laatencin delacomunidad
internacional hacialamortalidad maternay
Sus causas, asi como para considerarla
como una prioridad de salud publica. En
1994 se establecieron compromisos de
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accion especificos para intentar dar solu-
cion a la mortalidad materna. Estos se
recogieron en el Plan de Accién delaCon-
ferencialnternaciona delaPoblaciony del
Desarrollo (ICPD) de El Cairo’ y en 1995
la Plataforma de Accion de la Cuarta Con-
ferencia Mundial sobre laMujer®, en Bei-
jing. A pesar de las declaracionesy de los
compromisos de accidn, el 64% de la po-
blacion mundial estimada de adultos anal-
fabetos son mujeres.®*° Y cada afio siguen
muriendo 700.000 mujeres como conse-
cuenciadirectadel EPP. En el Africa Sub-
Sahariana la posibilidad de que una mujer
mueraalolargo de su EPPesde 1 sobre 13
partos, mientras que en los paises de la
Organisation for Economic Co-opertion
and Development (OCDE), es de 1 sobre
4,085 partos. En Europa la mortalidad
materna ha descendido hasta cifras de 5-7
mujeres por cada 100.000 partos, mientras
que en algunos paises africanos hay una
mortalidad maternade 1000 a 2000 mujeres
por cada 100.000 partos,™ pudiendo |legar
incluso acifras como las que el Internacio-
na Rescue Committee (IRC) reporta de
hasta 3.000 mujeres muertas por cada
100.000 partos en casos de emergencias
complejas™®™ (crisis crénica o aguda con
violencia, desplazamiento de poblacion,
inseguridad alimentaria y aumento de las
tasasde mal nutriciony mortalidad general).
Mas de 1600 mujeres mueren cadadiaen el
curso de un parto™ y sin embargo lamagni-
tud real del problema es dificil de evaluar
por falta de estadisticas confiables. El peso
delamortalidad maternarecae sobre paises
pobres que no tienen desarrollados sistemas
de informacién sanitaria, por lo tanto alin
podriaser que las cifrasfueran superioresa
|las reportadas.’®"’ Los problemas de salud
delas mujeresy lamortalidad maternahan
sido descuidados o considerados como una
fatalidad, y por lo tanto no han sido puestos
en relieve para ser abordados como un
problema prioritario en las politicas de
desarrollo de las grandes agencias interna-
cionales."® En e informe sobre la salud en
e mundo delaOrganizacion Mundia dela
Salud (OMS) de 2005, seevidencialacrisis
sanitariainvisible que provocan las muertes
maternas.'® Lamortalidad maternadepende
del nivel de riqueza o pobreza que un de-
terminado pais pueda acanzar y de deter-
minantes socio-culturales. En numerosas
culturaslamorbi-mortalidad ligadaa EPP,
es interpretada como un hecho natural
asociado a rol de las mujeres en la socie-
dad, y no como un problema de salud que
necesite una atencion particular. LaOMS,
en una declaracion conjunta con otras or-
ganizaciones internacionales sobre lamor-

talidad maternaen el afio 1999, declard que
las principales causas de muerte materna
son atribuidasalaesferadelo bioldgico, en
concreto un 80% de la causalidad es atri-
buida a factores médicos. Sin embargo,
solamente un 20% es atribuido a otras
causas llamadas indirectas.® No podemos
obviar laimportancia de los determinantes
socioculturales en la génesis de las causas
de muerte materna en los paises menos
desarrollados. La adecuacion sociocultural
de un proyecto de intervencion es una
variable crucial que suele tener una inci-
dencia directa sobre su éxito.* Los politi-
cosy lasociedad en general se deben con-
vencer de que la mortalidad materna se
puedey se debe prevenir.? Y parallegar a
adquirir este compromiso politico, las
soci edades deben de reconocer quelasolu-
cion alamortalidad materna pasa por com-
prender que en su génesis, son causa fun-
damental la pobreza y la desigualdad de
género.** Este trabajo evalta la imple-
mentacion de una serie de actividades
encaminadas a incentivar € parto institu-
cionalizado con € objetivo de reducir la
mortalidad materna en una poblacién en
situacion de emergencia compleja con
medidas poco costosas y en un pequefio
periodo de tiempo. Todas las intervencio-
nes en el ambito de la salud puablica, la
ayuda humanitariay la antropol ogia médi-
ca, destinadas aincentivar €l parto institu-
cionalizado aescalalocal en unapoblacion
dada, generarén unadisminucion secunda-
ria de |a tasa de mortalidad materna.®

El proyecto tiene lugar en Pweto, Re-
publica Democrética del Congo. Un pais
gue ocupael puesto 167 de175enel Indice
de Desarrollo Humano, segiin € informe
del Programa de las Naciones Unidas para
el Desarrollo de 2005 El bajo umbral
soci0-econdmico, consecuenciadirectadel
subdesarrolloy delaguerra, lacarenciade
bienes de consumo y las dificultades oro-
gréficas y climaticas que imposibilitan la
permanencia de |as rutas, hacen de Pweto
una poblacion cerrada con multiples difi-
cultades para el desplazamiento de perso-
nasy mercancias. El grupo étnico imperan-
teenlaregion esel “Bemba’, son agricul-
toresy el peso delastareas agricolasrecae,
generalmente, sobre las mujeres. El dialec-
to més hablado es € Bemba, encontrando
personas que por influjo colonia hablan €
francés, los menos, y otros tantos que
hablan el “Chibemba’, que es una mezco-
lanzaentre Bembay Swahili. Esunasocie-
dad patrilineal y su religion se basa en €
individuo y € culto de los antepasados,
aungue por influjo colonia se produce un
sincretismo entre cristianismo y tradicién
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religiosa popular.®

Después dela ultima campafianacional
devacunacion contralapolio del Fondo de
las Naciones Unidas para la Infancia
(UNICEF) en 2002, sabemos que lapobla-
cion de Pweto esde 257.190 habitantes. La
tasa de natalidad de la RDC, es de 44 por
1000 habitantes, latasa global de fecundi-
dad de 6,7 hijos por mujer, y €l 22,3% dela
poblacion estarepresentada por mujeresen
edad reproductiva.?’ Con estos datos pode-
mos estimar que para el &rea de salud de
Pweto el nimero aproximado de partos
para un afio cualquiera es de 2523. Sin
embargo, en e 2002 el nimero de partos
atendidos en el hospital fue solamente de
249. Por lo tanto la gran mayoria de los
partos tuvieron lugar en e domicilio. La
tasa de mortalidad materna, es un dato
subestimado que no denotalamagnitud real
del problema?® Las estadisticas del afio
2002 para €l érea de salud de Pweto, sola-
mente reflgjaban la muerte de dos mujeres
embarazadas. Nuestro proyecto secentré en
analizar las razones del bajo nimero de
mujeres que vinieron aparir alas estructu-
ras de salud durante e afio 2002, para
generar las claves de compresion del feno-
meno, y asi, implementar una serie de
actividades encaminadas a aumentar el
ndmero de partos institucionalizados. Pos-
teriormente seevalud el impacto de nuestra
intervencion.

Metodologia

Se disefid un proyecto de intervencion
comunitario basado en una investigacion-
accion. Lametodol ogiaempleadafue cuali-
cuantitativa. La estrategia de tipo etnogré-
fico caracterizd los determinantes sociales
y culturales relacionados con la baja pro-
porcién de partosinstitucionalizados obser-
vada en Pweto. Las técnicas cualitativas
empleadas fueron la observacion partici-
pante, € andlisis de las notas y diario de
campo, las entrevistas en profundidad a
informantes clave y grupos de discusion.
Del andlisis de lainformacion obtenido se
pudo generar laintervencién consistenteen
un conjunto de actividades destinadas a
conseguir un aumento del nimero de partos
institucionalizados: la construccién de una
nuevamaternidad, seminarios de formacién
de las parteras locales e incorporacion de
un sistemade aertargpido parad traslado
delasurgencias obstétricas alamaternidad,
entre otras. El criterio para considerar la
evaluacion delaintervencion como exitosa,
consistié en acanzar a menos un 25% del
total de partos esperados en Pweto para el
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afio 2003 y a menos un 50% para e afio
2004. El método utilizado para evidenciar
si las diferencias entre el nimero de partos
antes de la intervencion y después de la
misma, consistio en laaplicacion de un test
de hipdtesis paralacomparacion de medias
en dos muestrasindependientes. El estadis-
tico elegido fue la T de Student para la
variable dependiente nimero de partosy la
variableindependiente dicotomica, presen-
ciao ausenciadeintervencién con un nivel
de confianzadel 99%. El periodo detiempo
acomparar fue de 36 meses, comprendido
entre el mes de enero de 2002 hasta el mes
de junio de 2003 (18 meses) sin interven-
cion y el periodo de tiempo con interven-
cion, comprendido entre el mesdejunio de
2003 y & mes de diciembre de 2004 (18
meses). Esta combinacion complementaria
de metodologia fue necesaria ya que para
caracterizar un problema de salud en una
comunidad y tratar de comprender sus
necesidades de salud, las obviasy las més
ocultas, serequiere de métodos cudlitativos
sensibles™. En especial s e problema
involucra cuestiones que no se manifiestan
f&cilmente, como esel caso delascreencias
ligadas ala maternidad.®® Lainvestigacion
etnografica nos brindd una situacion privi-
legiada pararecoger ciertos datos alos que
no hubiéramos accedido mediante técnicas
de encuestas formales, estructuradas y
cerradas®

Paralaparte cualitativa, seopto por uti-
lizar un muestreo no probabilistico einten-
ciona que se realiz6 durante los meses de
abril, mayoy junio de 2003. Se selecciona-
ron 40 mujeres embarazadas en |as estruc-
turasde salud, intentando que fueranlomés
heterogéneas posible en cuanto a edad y
lugar de procedencia. Se constituyeron
cuatro grupos de discusion con diez muje-
res cada uno. De forma paralela, mediante
muestreo no probabilistico e intencional,
basado en procedimientosde boladenieve,
se entrevisto a 6 parteras tradicionales de
las poblaciones atendidas por las estructu-
rasdesalud. Y por ultimo, se seleccionaron
intencionadamente los 8 profesionales
sanitarios directamente implicados en la
salud materna. Para la parte del disefio
cuantitativo asumimos que trabajamos con
la poblacién total, que son todas las muje-
res que parieron institucional mente durante
e periodo de observacion de 36 meses
comprendidos entre e mes de enero de
2002 y el mes de diciembre de 2004.

Lainformacién fue agrupadaen las si-
guientes categorias de andlisis. creencias
sobre EPP, limitantes de acceso a las es-
tructuras sanitarias y sus determinantes y
las propuestas de cambio aportadas por la

comunidad. Del andlisis discursivo de la
informacion generada, se obtuvieron las
areas prioritarias de actuacion con el fin de
aumentar el nimero de partos instituciona-
lizados. El nimero de partos atendidos en
el hospital, fue la variable cuantitativa de
base paraevaluar |osresultados de nuestras
intervenciones. Paralosdatos cuantitativos,
se ha llevado a cabo un andlisis mediante
SPSS.12

Resultados

El criterio preestablecido para evaluar
laintervencién como exitosa se logro (ver
tabla 1), llegando a sobrepasar, incluso, los
[imites prefijados de los partos esperados
en Pweto, paralos afios 2003 y 2004.

Asi, duranteel afio 2002 atendimos 249
partos institucionalizadamente [Media
(Md): 20,7-Desviacion Tipica(Dt): 5,4], es
decir, e 9,87% de los 2523 partos estima-
dos para Pweto. En 2003 alcanzamos €l
29,13%, es decir 735 partos (Md: 61,2-Dt:
19,5) y en 2004 llegamos a 52,67% con
1329 partos (Md: 110,7-Dt: 15,9).

Para el test de hipotesis se utiliz6 laT
de Student para |la diferencia de medias en
dos muestrasindependientes. Se considerd
como periodo comparable e comprendido
entre enero de 2002 hasta junio de 2003,
meses durante los cuales no hubo interven-
cion y desde el mes dejulio de 2003 hasta
el mes de diciembre de 2004, meses duran-
teloscuaeshubo intervencién. Asumidala
normalidad mediante un test de Shapiro-
Wilk: 0,902 (p: 0,061), pero no lahomoge-
neidad de varianzas mediante el estadistico
de Levene: 6,483 (p: 0,016), se utiliz6 una
T de Student paralas varianzas desiguales
mediante la aproximacion de Welch. Los
resultados descriptivos del test pueden
verse en latabla 2.

Podemos asumir que ladiferenciaentre
las medias de partos entre €l periodo en €
que no hubo intervencién y en el quesi la
hubo, no es debida al azar. Este resultado
aporta la evidencia estadistica necesaria
para apoyar nuestra hipétesis de que €
aumento en el nimero de partos durante €l
periodo de intervencion y los meses poste-
riores es debido a nuestras actividades con
una confianza del 99% (ver tabla 3). Para
proporcionar un dato sobre la fuerza de la
asociacién entre el nimero de partos y la
presencia de intervencion se realizé una
regresion lineal simple, en laque se consi-
der6 como variable dependiente el nimero
de partos desagregada por mes y como
variable independiente la presencia o au-
senciadeintervencion (ver tabla4). Existe
una fuerte asociacién linea positiva entre
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el nimero de partos y laintervencion que
explicael 80% delavariabilidad del nime-
ro de partos con un nivel de confianza del
99%. La presencia de intervencion incre-
mentaen 71 el nimero de partos por mes.

Existe unafuerte asociacion lineal posi-
tiva entre el nimero de partos y la inter-
vencién que explicael 80% de lavariabili-
dad del nimero de partos con un nivel de
confianza del 99%. La presencia de inter-
vencion incrementa en 71 el nimero de
partos por mes.

Discusion

La aplicabilidad y transferabilidad de
este proyecto dependeran de unared multi-
factorial de circunstancias que no podrian
extrapolarse a contextos distintos de mane-
raidéntica. Sin embargo, la metodologiay
las estrategias llevadas a cabo, asi como la
descripcion de los procesos que hemos
realizado, pueden considerarse como crite-
rios a poder transferir a otros contextos de
cooperacion y en otras regiones. Unalimi-
tacion muy importante de nuestro trabajo
fue quelasnotasde campoy lasentrevistas
no se pudieron transcribir paraser compila-
das en una base de datos por carencia de
tiempo y recursos materiales. Las activida-
des llevadas a cabo fueron simples, sin
embargo supusieron la participacion de la
comunidad, las mujeres embarazadas, no
embarazadas, parteras tradicionales v en-
fermeras obstétricas. Las
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aumento estadisticamente significativo del
ndmero de partos tras nuestraintervencion
en lasestructuras sanitarias son loscriterios
en los que se sustenta la credibilidad de
nuestro proyecto de investigacién-accion.
Investigaciones similaresen lasque se pone
énfasis desde la perspectiva de las mujeres
han demostrado logros similares en cuanto
a incremento de los partos ingtitucionali-
zadosy por consiguiente de lareduccién de
las dtas tasas de mortalidad materna que
asolan a los paises més pobres.

Conclusiones

L os problemas de las mujeres en mate-
ria de salud genésica deben ser prioritarios
y no unafatalidad o un problemacomplejo
de dificil solucion. Si nos servimos de
métodos que nos ayuden a comprender €l
problema “desde dentro”, tal y como lo
perciben quienes estan involucrados en €,
y s ademas involucramos a los mismos
actores del estudio en la resolucion del
mismo, las posibilidades de que cualquier
proyecto de investigacién-accion tenga
éxito es bastante alta. Los trabagjadores
humanitarios pensamos a menudo que los
programas de salud materna en los paises
més pobres del mundo son dificiles de
implementar yaquetocan problemas vincu-
ladosconlatradiciony lasprécticasligadas
alas creencias popul ares sobre la materni-
dad. Estas son cuestiones que desde un

Tabla 1. Criterios de evaluacion de la intervencion

muj eres par tici paron en la | Afo % Partos Institucio- Criterio de Evaluacion Logro del Objetivo de
o nalizados Prefijado Evaluacién Prefijado
toma de deci siones. ESlO 155 9.8% (249) - -
SUpUSO unamovi lizeaciéndela [003 29,1%(735) 25% 3]
comunidad en torno alanue- | 2004 52,6%(1239) 50% sl
va maternidad. Con la infor-
macion obteniday latriangu- Tabla 2. Descriptivo de la comparacién de medias
y . . Afio Meses sin intervencion Meses con intervencion

lE?CI 6n de la misma, E\/qu]- (Ene-02 hasta Jun-03) (Jul-03 hasta dic-04)
c amos que la percepcion Namero de partos 517 1796
positiva por parte delapobla- Media 28,72 99,78
cion de las medidas adopta- Minimo 12 61
das, junto a la solucién brin- Maximo ! 133

) Desviacion Tipica 13,407 21,092

dada alos problemas de salud
quesurgian, y lafrancainten-

Tabla 3. Estadistico de la T de Student (aproximacion de Welch)

idea de que las cuestiones culturales en
relacion muy estrecha con lamaternidad y
las creencias populares son € principal
freno para que las mujeres no vengan a
parir a las estructuras de salud. Con esta
investigacion, desde un punto de vista
local, hemos demostrado que la institucio-
nalizacion de los partos y la consiguiente
disminucion de la mortdidad materna
dentro de una comunidad, tiene menos
consecuencias sociadles que € hecho de
modificar determinadas précticas tradicio-
nales. Las muertes maternas que hemos
evitado han hecho que en contra de las
tradicionesy creencias populares, lasmuje-
res vengan a parir alas estructuras sanita-
rias.
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ABSTRACT

Depuis la Confrontation des Paradigmes Vers
L’intégration des Savoirs: Le Mod¢le Biomédicale
Face aux Sciences Sociaux dans la Coopération In-
ternationale en Santé.

Miguel Angel Luque Fernandez

Maitrise en Anthropologue Social et Culturelle, Sage-Femme, Master en Santé Publique et Epidémiologie, et Doc-
torant dans le Département de Médicine Préventive et Santé Publique de la Faculté de Médicine. Universite de Gre-
nade.

Facing complex social system problems, such as health systems, needs to look at integral solutions. Projects
of international health cooperation (IHC) require a reorientation towards a multidisciplinary approach. This reorien-
tation goes through the change of the paradigm of health workers responsible for the design, implementation, mana-
gement and follow up of those projects. This article, through a dialog opening up a discussion and descriptive exam-

ples of the confrontation of the paradigm, offers a possible solution for the success of IHC: The incorporation of a
more holistic and integrated vision to the biomedical vision of health workers. Copyright © 2008 Anthropology &
Heath Journal & Syllaba Press. All rights reserved.

Keywords: Public Health, Epidemiology, International Cooperation.

RESUME

Face aux problémes des systemes sociaux complexes, comme les systemes de santé, devient nécessaire la

quéte des solutions intégraux. Les projets de coopération internationale en santé (PCIS) ont besoin d’une nouvelle
réorientation multidisciplinaire. Cette réorientation, passe par un changement de paradigme des professionnels de
santé responsables de la création, gestion, implémentation et suivi des projets. Cet article moyennant un discours
dialogique et I’exemple descriptif de la confrontation des paradigmes, offre comme une des possibles solutions a la
quéte du succes des PCIS : L’incorporation des visions plus holistes et complémentaires, a la vision biomédicale des
professionnels de la santé. Copyright © 2008 Anthropology & Heath Journal & Syllaba Press. All rights reserved.

Mots clés: Santé Publique, Epidémiologie, Coopération Internationale.

Introduction

Les déterminants sociaux et culturels des maladies
mettent en évidence la relation entre santé et société. Les
sciences sociales comme 1’ Anthropologie médicale se sont
développées dans des nombreux départements universitaires
de Santé Publique du monde anglo-saxon et francophone.
Au Royaume Uni, la revue The Lancet a lancé en avril 1991
une chronique sur la relation entre médicine et culture, mo-
tivée par le nombre de publications apparues sur des sujets
anthropologiques. Son éditorial affirmait: “Les médecins ne
doivent pas se surprendre quand leurs connaissances de mé-
dicine occidentale ne fonctionnent pas ou provoquent des
résultats inattendus dans des sociétés différentes” (Herman,
1991) (Littlewood, 1991) Il y a trés souvent dans la littéra-
ture du monde de la coopération internationale descriptions

Correspondense to: Miguel Angel Luque Fernandez, Portable: 0034 627 96 86
96. Email address: watzilei@hotmail.com

des projets en santé qui ont eu des forts échecs dans le cadre
du développement qui n’en finit pas de poser question
(Kottak, 1985). Une nouvelle approche vers la nouvelle san-
té publique est nécessaire pour tenir en compte dans le par-
tenariat nord sud en maticre de santé et développement. On
sait qu’une révolution scientifique intervient quand un an-
cien paradigme ceéde la place a un nouveau paradigme. L'¢é-
mergence d'un nouveau paradigme constitue la rupture d'u-
ne vision du monde. Par exemple le passage de 1'Univers
newtonien a I'Univers einsteinien constitue la rupture d'une
vision du monde, donc 1'émergence d'une nouvelle vision
(Morin, 1990). Dans le domaine de la coopération interna-
tional en santé un changement de paradigmel doit étre con-
cu pour passer des approches biomédicales axes sur le ris-
que et la recherche de causalité vers des approches holistes
et sensibles aux attentes du bénéficieres des projets. Pour
cette changement il faut confronter les paradigmes' en vue
de donner la possibilité des futures professionnels responsa-
bles de la coopération et développement en matiere de santé
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2011-5776 /$ - see font matter. Copyright © 2008 Anthropology & Heath Journal & Syllaba Press. All rights reserved.
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une alternative a la vision biomédicale, hériti¢re de la force
symbolique du Pasteur et ses postulats (Dujardin, 2003) Ce
travail moyennent un discours dialogique, essai de provo-
quer la réflexion du lecteur de la nécessité d’un changement
de paradigme dans le monde de la coopération internationa-
le en santé.

Problematique

Le savoir biomédical soutenu par le paradigme pas-
teurien refuse le rapport de la maladie au social et a
I’histoire, ainsi qu’a tout ce qui échappe a la mesure et no-
tamment la subjectivité non seulement du malade mais aussi
du médecin (Laplantine, 2003). Les projets de développe-
ment en santé¢ nés en occident ne correspondent ni aux at-
tentes ni aux besoins des bénéficiaires, car ils ont étés con-
cus, le plus part de fois, pour des professionnels de la santé
sous la base du paradigme pasteurien. Des professionnels
qui ont une vision du monde qui n’a rien a voir avec celle
des cultures locales de pays cibles des projets de coopéra-
tion. D au pouvoir d’une profession qui a vu naitre la mé-
dicalisation croissante de la société occidentale, les méde-
cins ont la responsabilité d’€tre 1a ou on parle de santé. Cet-
te situation fait qu’ils soient engagés comme responsables
des projets de santé dans n’importe quel pays en développe-
ment. Or, ils ont la responsabilité de donner réponses a des
questions dont le paradigme pasteurien n’est pas valable.
Pour obtenir des résultats positifs en mati¢re de Santé Publi-
que, il est nécessaire une approche multidisciplinaire, c’est a
dire, une coopération des différentes disciplines dans la re-
cherche des solutions aux problémes complexes (Luque,
20006). I y a des exemples positifs comme la lutte contre le
SIDA dans certains pays de 1’Afrique. Dans ces pays, les
actions ne se sont pas limitées a la distribution de préserva-
tifs. On a essayé d’aller plus loin, de faire un effort pour
éduquer avec compréhension et respect la population afin
qu'elle change ses comportements. Ainsi en Ouganda, le
taux de prévalence de VIH est tombé de 15% a 5% aux an-
nées 90 (Halperin, 2004) La communauté internationale
appuie cette approche pour prévenir le SIDA (Alonso,
2004). Par contre, les interventions cofiteuses, la technolo-
gie de pointe et les recherches sur la biologie moléculaire ou
génomique ne sont pas toujours nécessaires, méme si elles
sont a la mode et bien financées par les institutions. Or,
qu’est-ce qu’on peut faire pour mener projets avec succes ?
La confrontation des paradigmes pasteurien et systémique
chez les scientifiques et futurs médecins, a été invoquée
comme une des plusieurs et possibles solutions. Ca veut

1. Un paradigme est une construction théorique (ou un schéma conceptuel) qui
oriente le discours, la recherche ou la vision du monde d'une époque ou d'une
société dans tel ou tel sens. Ou encore l'ensemble de principes d'association / ex-
clusion fondamentaux qui commandent toute pensée, toute théorie, toute vision du
monde.

dire, s’attaquer a la cosmovision du monde des futurs mé-
decins responsables des projets de coopération en maticre
de santé. Pour passer des projets congus depuis une appro-
che biomédicale et qui recherchent la solution miracle, a des
projets systémiques et holistes qui appellent a la 1’approche
intersectorielle, il faut tenir en compte de la multidisciplina-
rité. Cette solution miracle qui répond bien aux caractéristi-
ques socioculturelles et économiques des sociétés occiden-
tales n’existe que dans 1’esprit du chercheur pasteurien
(Dujardin, 2003).

Analyse des Paradigmes Confrontes

Aujourd’hui, I’épidémiologie utilisée prioritairement
pour la clinique en médicine, continue a étre vue comme
une science, malgré les nombreuses publications qui ont
prouvé son inconsistance. Les débats sur « n », ses dimen-
sions et sa signification sont extrémement connus (Freiman,
1978 ; Moher, 1994 ; Carné, 1989 ; Lemeshow, 1995) Pour
la nouvelle santé publique, 1’épidémiologie est vue comme
un méthode avec limitations qui provient principalement de
la limitation des statistiques utilisées pour offrir une solu-
tion a des problemes sociaux complexes (Krieger, 2000 ;
Berkman, 2000 ; Parodi, 2006 ; Muntaner , 2003) Pour
montrer la force du paradigme pasteurien, il ne faut que
aller chez « pubmed » et essayer de faire un petit expriment.
On peut y aller au thésaurus (MeSH) pour chercher le mot «
épidémiologie » : Et on trouve que la médicine était la
mere de 1’épidémiologie. On continu en faisant une petite
recherche sur I’histoire de I’épidémiologie « épidémiologie
AND Historie » et on trouve 193 articles. Parmi lesquels un
¢chantillon aléatoire pour le calcule d’une proportion avec
une précision du 0,2% et un niveau de signification du 95%
a été faite avec une taille de 22 articles. Et on trouve que
parmi le 22 articles, 12 ne spécifiaient aucune définition de
I’épidémiologie, mais parmi les 10 autres, avec un intervalle
de confiance au 95% (57,04-92,96) le 80% des articles ap-
pelaient 1’épidémiologie comme étant une science. Pour
démarrer le débat sur la confrontation des paradigmes on
choisi 1’épidémiologie tout d’abord comme exemple, mais
on aura pu choisir n’importe qu’elle autre sujet dans
I’actualité de la conformation du savoir de la santé publique
et la coopération au développement en mati¢re de santé :
Comme le débat sur le quantitative versus qualitative, les
programmes sectorielles versus les spécifiques, 1’approche
projet vertical versus horizontal etc. Dans ce point du débat
il faut se demander si I’épidémiologie est-clle une science
ou bien une méthode. Si nous traitons 1’épidémiologie com-
me une discipline scientifique, nous serons en train de pré-
sumer I’existence d’un ensemble de connaissances, d’une
pratique professionnelle, ainsi qu’une méthode exclusive et
propre de cette discipline. Dans certains domaines du sa-
voir, les différentes professions sont déja identifiées (un
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physicien ou une physicienne pour la physique, un ou une
psychologue pour la psychologie, ou bien un ou une philo-
sophe pour la philosophie) ; par conséquent, il est grand
temps d’identifier le ou la épidémiologiste en Espagne. Ce-
pendant, voici le premier biais de la définition de ce domai-
ne du savoir catalogué comme discipline scientifique: Qui
est I’épidémiologiste? Comment le former? Qui peut exer-
cer en tant qu’épidémiologiste? La formation comme épidé-
miologiste est-elle réglementée par 1’Etat? Existe-t-il un
groupe professionnel défini par les lois? Donc, si nous pre-
nons ces prémisses dialogiques, la présomption
d’épidémiologie en tant que discipline scientifique est tota-
lement déméritée. Il est, donc, plus prudent de la classifier
en tant que méthode scientifique positiviste utilisée par la
médicine en clinique et par la santé publique dans les re-
cherches, afin d’augmenter les connaissances. Cependant, si
nous prenons en considération la définition classique, tout
comme les ultérieures, nous observons que I’origine étymo-
logique est trés importante, une origine ou « demos » est
indispensable. Nous pouvons donc en déduire que la popu-
lation n’est point un objet d’étude purement épidémiologi-
que mais démographique, sociologique, philosophique,
anthropologique et éthique. Par conséquent, d’une assomp-
tion d’une discipline un peu accaparatrice telle que la méde-
cine, qui a pour objectif d’universaliser sa méthode généra-
trice de savoir, 1’épidémiologie; et en tenant compte de
I’objet d’étude partagé par de différentes disciplines, nous
pouvons en déduire que 1’épidémiologie plus qu'une disci-
pline est une méthode. La conjonction de différents domai-
nes du savoir, de différentes disciplines, ainsi que 1’union de
ces méthodes, quelles soient positivistes ou non positivistes,
sont nécessaires pour pouvoir mener a bien les interventions
des phénomenes complexes tels que la vie ou la mort, la
sant¢ ou la maladie, dans les populations humaines. Cette
conjonction permet la compréhension intégrale du probleme
et I'intervention la plus adéquate. L’épidémiologie est le
méthode positiviste des sciences biomédicales qui permet la
caractérisation des phénomenes de la vie et de la mort, de la
santé et de la maladie, des populations humaines en termes
de fréquence et de distribution. L’épidémiologie associée
aux méthodes d’autres disciplines sociales permet une vi-
sion, non unique, afin de générer des interventions sur les
populations pour améliorer la santé, ainsi que de doter de
critéres les décisions des planificateurs en ce qui concerne
la santé des populations. Un autre exemple de confrontation
de paradigmes dans les derni¢res années se trouve dans le
débat qui confronte la recherche dite qualitative versus la
quantitative. Les pasteuriens déméritent la recherche quali-
tative, grosso modo par le manque de représentativité de
leurs résultats. Mais la recherche qualitative venant de
I’anthropologie est nécessaire pour générer hypothéeses 1a ou
il n’y avait pas et pour faire comprendre aux pasteuriens que
la compatibilité culturelle, la participation communautaire
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et ’appropriation symbolique des projets de coopération en
santé pour les bénéficiaires est un pre requis (Muntaner,
2003) Historiquement, le probléme vient de la relation entre
la pratique des sciences biologiques et celle des sciences
sociales de la santé, relations qui sont encore essentielle-
ment caractérisées, pourquoi nous le dissimuler, par le ma-
lentendu et 1’ignorance réciproque. Une fois plus de la con-
frontation entre le paradigme biomédical ou pasteurien et le
symbolique ou holiste nous meénent aux refus pour la plu-
part de ceux qui ont été formes dans 1’apprentissage du
modele biomédical de toute approche non naturaliste de la
maladie et de la guérison, surtout si celle-ci n’est pas fondée
sur un protocole expérimental et ne fait pas intervenir des
instruments de mesure. La tendance est a appréhender la
recherche qualitative avec un certain scepticisme. Mais,
inversement pour un grand nombre de chercheurs en scien-
ces sociales, la médicine en tant que science de la nature
appliquée est souvent considérée comme intrinséquement
impérialiste (Laplantine, 2003) En dehors de la confronta-
tion, il faut reconnaitre que la recherche qualitative découv-
re ce qui se rend invisible pour la quantitative et fait que la
population ou I’étude se déroule ait la sensation de partici-
per dans la recherche des solutions, ce qu’on a appelé la
recherche action. C'est surtout depuis 1975 que 1'on obser-
ve l'exigence d'interdisciplinarité conduisant & une ouvertu-
re vers les sciences sociales. Il ne s'agit plus seulement d'in-
troduire de nouvelles approches dans tel ou tel secteur du
développement, car cet appel aux sciences humaines est
l'indice d'un changement dans le dispositif institutionnel de
la recherche, entendu comme le rapport entre lieu d'obser-
vation (ou d'expérimentation) et secteur d'intervention (ou
d'application). Dans le domaine institutionnel, alors méme
que I'hopital ou le dispensaire devenaient a leur tour objets
d'investigation pour les sociologues, les organisations inter-
nationales, et en particulier 'OMS et I'UNICEF, préconi-
saient la "sortie" de la médecine des institutions biomédica-
les en revalorisant les guérisseurs, métamorphosés en "tradi
praticiens", ou en formant des travailleurs paramédicaux
villageois. Ce fut lors de la conférence internationale d'Al-
ma Ata, dans le Kazakhstan soviétique en 1978, organisée
conjointement par I'OMS et I'UNICEF, que, par une décla-
ration solennelle, fut affirmée le lien indissociable entre
santé et développement dans le cadre des "soins de santé
primaires" regroupant I'éducation, l'alimentation et la nutri-
tion, les problémes d'approvisionnement et d'assainissement
de 1'eau, les soins maternels et infantiles. Ainsi, pendant un
moment, a t on pu penser que s'effectuait une transition d'u-
ne approche verticale étude de telle ou telle maladie tropi-
cale et ethnomédecine-vers une approche plus "horizontale"
soins de santé primaires et anthropologie des "itinéraires
thérapeutiques" (le malade s'adresse aussi bien au guéris-
seur traditionnel qu'a l'institution médicale : dispensaire,
hopital, et c'est cette succession qui a un sens) comme solu-
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tion aux problémes de santé a 1’égard des populations sous
développées. Mais la réalité ce que cet approche n’a pas
réussi non plus et que les problémes de santé des popula-
tions moins développés restent les mémes. Pourquoi, il n’y
a pas de solution miracle? Est-ce que, peut étre, faudra-t-il
partager I’envie de vouloir changer les choses depuis toutes
les disciplines du savoir, impliquées dans le domaine du
développement?

Discussion

Est-ce qu’il est logique voir comme a ton entourage
les gens meurent de malaria, infections, malnutrition sans
pouvoir rien faire parce que ton projet touche seulement la
trypanosomiase? Encore aujourd’hui, le débat sur
I’approche vertical ou horizontal des projets de coopération
en santé continue active malgré les 28 années qui se sont
¢coulés depuis Alma Ata. Pourquoi est-il si difficile de
changer I’opinion et la culture de ceux qui ont le pouvoir de
prendre les décisions? La médicine est devenu la science
tout puissante de la société du XX et XXI*™ si¢cle. Nous
voulons rester jeunes, ne pas mourir est jamais tomber ma-
lades. Les médecins pasteuriens ont le pouvoir. Ils sont de-
venus les protagonistes des films a la télévision, les person-
nages principaux de best-sellers et la source incontournable
des espoirs d’une société fortement médicalisée. Cette mé-
dicalisation croissante de la société est la cause de que les
petits ennuis de la vie quotidienne comme la calvitie, étre
trop petit, trop gros, trop maigre, avoir des petits seins, etc.
aient devenues maladies qu’il faut soigner. La ligne de dé-
marcation que séparent les comportements morbides des
comportements normaux a aujourd’hui tendance a se dépla-
cer vers la pathologisation. Derriére tout cela se trouve la
mauvaise face de la globalisation ou le néolibéralisme a pris
des dimensions épouvantables. A nos jours presque toute
dimension humaine peut avoir valeur monétaire dans le
marché, méme la santé. Tout est valable afin de que soit
rentable et les entreprises biomédicaux et pharmaceutiques
sont des plus en plus fortes. Ainsi la connaissance du phé-
nomene morbide, comme le traitement sont biens du marché
et ils doivent étre mensures. Il n'y a pas connaissance scien-
tifique que du mensurable, et cette obsession pour la quanti-
fication s’exprime notamment dans les domaines de
I’épidémiologie et du diagnostique. Que 1’épidémiologie
cherche a mesurer les fréquences significatives de la distri-
bution de la maladie dans un groupe donné ou a dégager les
facteurs responsables de la maladie afin de permettre un
prévention raisonnée, est tout enticre fondée sur le méthode
statistique et a notamment pour effet de renfoncer dans la
public la pensée étiologique, dans sa conviction de pouvoir
détecter, isoler, nommer et supprimer des causes. Ainsi les
vrais médecins doivent étres bien formés dans le savoir hos-
pitalo-universitaire pour 1’application intégrale du diagnos-

tique et traitement des processus morbides pour sauver les
vies humaines. Donc hors de question nier le pouvoir du
médecin dans notre société. Pourquoi s’étonner d’entendre
dire au chef coutumier d’un petit village en Afrique subsa-
harienne que le besoin en matic¢re de santé que les villageois
ont c’est un ballon en cuir et que ils ne veulent pas aller au
poste de santé ou se meéne a bien notre projet? C’est peut-
tre, car les projets de santé qui sont étés développés ne
avaient pas pris en compte les attentes de la population ?
Pourquoi pas les études de médicine, d’infirmerie n’ont pas
¢tés modifies comme autres formations depuis si long-
temps? Peut-€tre car les entreprises pharmaceutique et de
biotechnologie ont besoin des inversions dans 1’avenir?
Pourquoi les médecins du tiers monde formés selon les
critétres du premier monde sont I’élite des sociétés pauvres
et ne veulent pas aller en brousse pour soigner sa popula-
tion? Pourquoi les jeunes médecins qui partent en mission
dans le monde de la coopération s’étonnent de voir comme
les médicaments qui ont données pour guérir la maladie
sont vendus pour les malades dans le marché? Il est priori-
taire recentrer la formation professionnelle médicale et pa-
ramédicale. Il faut modifier les structures des universités et
les faire prendre partie de I’envie de nouveaux défis pour
mieux atteindre les attentes des patients. Dans les pays du
tiers monde ou la formation des médecins est encore plus
¢litiste et cartésienne ont a besoins des professionnels bien
formés dans le domaine de la santé publique, les master en
développement et coopération et tout autre opportunité de
formation qui donne la possibilité de ouvrir le regard vers
autres réalités doivent étre encouragés, méme exiges aux
professionnelles de la santé. Et bien sur, tout professionnel
de la santé engagé dans la coopération, devrait avoir voulu
connaitre les approches non quantitatives de la santé en vue
de pouvoir analyser les phénomeénes complexes qui operent
dans le domaine de la coopération et le développement.
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