


Figure 2

Interrupted time series analyses for evolution of infant (IMR), early (ENMR), late (LNMR) and post neonatal mortality

rates (PNMR) in alternative prespecified years of interest (2008, 2010 and 2012) in infants born to Greek mothers.

in figure 1. Thus, we were able to enhance the validity
of the results pertaining to the study of the evolution of
individual IMR components, namely ENMR, LNMR and
PNMR, in association with socioeconomic factors (ie,
maternal nationality, place of residence and HDI) for
which individual data have been available on a nation-
wide level among both deaths and live births during the
study period. Calculation of IMR and its components was

based on the number of live births; yet, the absence of a
linkage system between birth and death data consists a
limitation of the study. The absence of a linkage system,
as well as that of other official registries in Greece, has
not allowed use of known determinants of socioeconomic
deprivation or social coherence, such as parental educa-
tion, employment/occupation, marital status, family
income and household size, neither were data on the role
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Figure 3

Interrupted time series analyses for evolution of infant (IMR), early (ENMR), late (LNMR) and post neonatal mortality

rates (PNMR) in alternative prespecified years of interest (2008, 2010 and 2012) in infants born to non-Greek mothers.

of biological factors, such as parental age, gestational age
and birth weight, or multiplicity of pregnancy available
for both the live births and deaths series.” '* 2* Besides,
the study period, with available information on maternal
nationality and place of residence, was rather short
leading to ITS analyses with few data points; however,
ITS analysis can be used even for few observations; no
log transformation is needed but the results should be
interpreted with caution as the power depends on various

factors.” Lastly, analyses by specific cause of infant death
were not set among the outcome measures of this study.
Assessing migration as a determinant of perinatal health
outcome and infant death in the developed countries is
a complex undertaking resulting in conflicting results of
published studies. Specifically, some studies have shown
that ethnic minority is a significant risk factor for unfa-
vourable perinatal outcomes and increased neonatal
and infant mortality,'"® *** especially if it coincides with a
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financial crisis, as was the case in Greece. Factors possibly
contributing to the increased risk for poorer outcomes
among children born to migrants include socioeconomic
disadvantage, poor communication, discrimination,
reduced utilisation of health facilities, low quality of care,
and also stress and consanguinity or differing attitudes to
screening and termination of pregnancy associated with
preterm birth, low birth weight or congenital anomalies
and lethal inherited diseases.”® ** **° By contrast, other
studies present similar or even better perinatal health
outcomes among some migrant groups than among
natives (‘healthy migrant effect/paradox’).?*2* ¥ % Refu-
gees have been recognised as the most vulnerable group
suffering increased severe neonatal morbidity and infant
mortality risk,”® ** although no absolutely clear pattern
regarding refugee or non-refugee status among migrants
has been identified.™

In our study, starting rates of IMR and its compo-
nents among infants born to non-Greek mothers were
lower compared with those of Greek mothers. Of note,
the ratio of non-Greek infants among live births during
2009-2016 versus 2004-2008 was only 1.32, whereas
the respective figure among infant deaths was almost
threefold (data not shown). Actually, in the precrisis
era, non-Greek mothers of newborns comprised mainly
economic migrants, most of them of Albanian nation-
ality living for many years, or even born, in Greece. After
2008, Greece experienced an influx of refugees with the
majority of them fleeing from war and terror in Syria,
Occupied Palestinian Territory, but also from Afghani-
stan, Iraq and other countries.'®'” It could be suggested
that changes in the homogeneity of foreign mothers
during the study period, in association with the country’s
economic difficulties, might have led from the ‘healthy
migrant effect’, observed before 2008, to the deterio-
ration of IM indicators and IMR trends, afterwards, in
infants born to non-Greek mothers. We did observe
significant increases in IMR trends in all ethnic groups of
non-Greek mothers during the study period, especially
in infants born to mothers from Africa; however, as the
numbers by individual maternal nationality were rather
small, this issue needs to be further studied.

Simultaneously with immigration to/through Greece,
the country experienced the third wave of mass emigra-
tion in the 20th and 21st centuries; over 400 000 Greek
citizens left Greece since the onset of the economic crisis,
in 2008, seeking new opportunities and employment in
other countries, mainly Germany, the UK and the Neth-
erlands.” * The current emigration wave of Greeks
involved mostly highly educated people (the so called
‘brain-drain’) of young age, leading to a decrease in the
number of Greek women of childbearing age.*' This fact,
along with the decrease in the fertility rate by almost
10% between 2008 and 2016, contributes significantly
to the reduction in the annual number of live births in
Greece by almost 23% during the period of the economic
crisis.*’ ** Furthermore, the flow of mostly affluent and
well-educated people going outside Greece could also

contribute to increases in IMR among Greek children
following the crisis.

Indeed, the strongly decreasing IMR trends among
Greek infants were stagnated after a lag time of ~4
years of crisis and equalised with the previously sharply
increasing trends among non-Greek maternal nation-
ality infants; this time lag is reasonable*” and in line with
previous findings showing that following reductions in
the government healthcare spending in Europe, the
greatest negative effect on neonatal and post neonatal
mortality was 4 and 5 years later, respectively.’ The irony
is that the period 2012-2016, during which the crisis was
deepening” ' and stricter economic austerity measures
were applied,** disparities gap in IMR trends diminished
against the Greek population; IMR trends deteriorated
only in infants born to Greek mothers, whereas in infants
born to non-Greek mothers, IMR trends approached an
anelastic highest value up to 2011 with no statistically
significant change thereafter.

Disparities in IMR exist across geographic areas even
in well-developed countries; that is, IMR in the USA vary
by urbanisation level of maternal residency being lowest
in large urban counties but highest in rural areas.®
Rural women may face health challenges related to
geographic barriers to care (less timely and/or appro-
priate care) and physician shortages, but they may also
present differences in a number of socioeconomic and
demographic risk factors, such as less education, lower
income, younger age at pregnancy or greater number
of children, in comparison with their urban counter-
parts.* ¥ The increasing IMR trends during the study
period in infants born to Greek mothers living in rural
areas, as opposed to the declining IMR trends in those
born to Greek mothers living in urban/semiurban areas,
is worrisome. Specific causes should be further studied
and addressed. Regarding infants born to non-Greek
mothers, the increasing IMR trends despite living in urban
areas can be explained by previous reports showing that
other risk factors, that is, young maternal age (<20 years)
or maternal ethnic minority, may be more powerful than
place of residence.*’

Among the three IMR components, ENMR seemed to
be the most ‘sensitive’ in reflecting adverse impacts on
child health. Specifically, ENMR was overall positively
associated with rural place of residence of Greek mothers'
children and also presented the most sizeable increase
among IM indices in non-Greeks (table 2). Moreover,
among the three IM components, ENMR was the first or
the only one, depending on the statistical method used,
that increased after the crisis initiation in infants born to
Greek mothers. ENMR, in developed countries, including
Greece, represents more than 70% of neonatal deaths
on account mainly of prematurity/low birth weight and
congenital anomalies." *7! Actually, it reflects perinatal
health and care during pregnancy and labour, and also
postnatal care in the first week of life.”’ Increased inci-
dence of impaired perinatal parameters including low
birth weight, prematurity and increased maternal age

Siahanidou T, et al. BMJ Open 2019;9:025287. doi:10.1136/bmjopen-2018-025287

9

"ybuAdoo Aq parosloid 1sanb Aq zz0oz ‘9 Ainr uo Jwod g uadolwgy/:dny woly papeojumod ‘6T0Z 1SNBny 8T U0 /82520-8T0Z-uadolwag/9eTT 0T Se paysiignd 1si1 :uado rINg


http://bmjopen.bmj.com/

and rate of caesarian section has been reported during
the years of the economic decline in Greece.”® ' Cuts
in public health expenditures between 2008 and 2016,
reduction in healthcare workforce and paediatric nurses
as well as reduction in the number of obstetrics beds,
obstetricians and midwifes (-45.5%, -60.2% and -27.5%,
respectively)'* could possibly explain, at least in part,
the observed positive ENMR trends during the postcrisis
period in Greece.

The exact mechanisms leading to the disparities in
trends of neonatal and infant mortality observed in this
study remain to be further explored. Specific maternal,
family and infant features, including detailed and punc-
tual information on the causes of infant deaths, would
have shed more light on the links between IMR trends and
socioeconomic factors but were beyond the scope of this
article and left for future research. Meanwhile, policies and
programmes should be implemented to mitigate the nega-
tive impact of the crisis on population and infant health in
Greece. Vulnerable groups, such as mothers of non-Greek
nationality, of low income or of rural place of residence,
should be specifically addressed and their rights to health
protected. Barriers in the access of refugees to the Greek
healthcare system have been identified; they are mostly
related to language, culture and inadequate information
about the healthcare system, but also include difficulties in
the coordination of Health Services, transportation prob-
lems, issues in obtaining expertise medical assessment in
the camps, lack of continuity of care, financial difficulties
in making out-of-pocket payments for health and social
care services and administrative barriers, among others.”
In response, the Greek government and several non-gov-
ernmental organisations initiated commendable actions,
that is, National Health System services free of charge for
uninsured and vulnerable social groups including asylum
seekers, translation services in public hospitals, access
to specialist care/treatment with gynecologists (mostly
women), midwives, dentists, psychologists and psychia-
trists being lately included in the camp clinics.”® These
actions may have prevented deterioration of IMR which
are being kept at steady levels after 2011-2012 in infants
of non-Greek mothers. Efforts should be continued and
intensified, however, to ensure equity with local popula-
tions. Strong governmental integration policy for minori-
ties paired with initiatives to improve social coherence, a
deeply rooted mechanism for protection of health among
those in need in the Greek society, along with further
improvements in primary healthcare delivery could help
to alleviate the cost in infant lives and ensure healthy
adulthood.™ ' Trrespective of the crisis, improvements
in the quality of perinatal and neonatal care, including
centralisation of very preterm deliveries, establishment of
regional perinatal centres, monitoring of the implementa-
tion of evidence-based practices in maternity and neonatal
units, as well as increase in health expenditures, health-
care workforce, number of doctors and midwifes/nurses,
could decrease ENMR, eventually leading to overall
decrease in IMR in Greece.”
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