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Birth outcomes by level of obstetric care in
Finland: a catchment area based analysis

Kirsi Viisainen, Mika Gissler, Elina Hemminki

Abstract
Study objective - To study whether hos-
pitals of different levels are equally safe
places to give birth in a regionalised
system of care.
Design - This was a population based,
cross sectional survey comparing birth
outcomes in nationwide catchment areas
of different levels of hospital care. All
women and low risk women were ex-
amined separately.
Setting and subjects - The study popula-
tion comprised all women who gave
birth in Finland in 1987-88. The data
were obtained from the Finnish Medical
Registry, complemented by official data.
Main results - No statistically significant
differences were found in crude or birth-
weight specific perinatal mortality rates
between the catchment areas, nor did the
other outcomes studied favour tertiary
care compared with other levels of care
in the area based analysis.
Conclusions - In a regionalised system of
birth care with a proper referral system,
small local hospitals are as safe places to
give birth as tertiary care hospitals.
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It has been argued that births should be moved
away from small primary level places of care

because these hospitals and maternity centres
are unsafe places to give birth.' The question
of safety has been presented as an argument for
closing down small maternity hospitals in var-

ious countries and it has provoked numerous

studies about the relative safety of different
places of birth.'
The safety of different levels of hospitals

has been examined in studies that compare
perinatal outcomes between hospitals. These
studies seem to be quite uniform in their
conclusions about the benefits of tertiary care

hospitals with facilities for neonatal intensive
care for low and very low birthweight
babies.2-5 Yet, the benefits of tertiary level
birth care for normal birthweight babies are

not so clear cut. Studies have indicated that
normal birthweight babies either tend to do
better in small primary level hospitals in regio-

4,6nalised systems of care, or as well as in
tertiary level care.57

Because of medical and self referral of high
risk cases to tertiary level care, hospitals can-

not be directly compared. All comparisons of
levels of hospital care have to deal with the
problem of patient selection, either by medi-
cal, social, or geographical reasons or simply

because of women's preference. The most
common method for overcoming the selection
bias by medical referral has been to analyse
outcomes in relation to birthweight. Although
the use of birthweight specific perinatal mor-
tality rates has potential biases,8 these rates
have been used in several studies as indicators
of quality of birth and pregnancy care."7 All
potential medical risks, however, cannot be
detected by birthweight alone. Other methods
for overcoming selection bias are retrospective
risk scoring9 and limiting the study population
to a low risk group only.'" In this study we
used geographical catchment areas rather than
hospital patient populations as the primary
basis of analysis, in order to overcome the
problem of patient selection. In a regionalised
system this approach provides a means of
comparing the performance of the maternity
care system in areas with different first choice
levels of care.

Finland has a regionalised system of obste-
tric care. Antenatal care is given in special out
of hospital maternity centres run by local
municipalities. Care is given by public health
nurses and physicians, who are usually general
practitioners. Suspected high risk pregnancies
are sent for specialist consultation in hospital
antenatal clinics." Virtually all deliveries take
place in publicly financed hospitals. As a rule,
hospitals have geographical catchment areas
for low risk births, although these sometimes
overlap. Thus, women are initially expected to
deliver in the hospital within or closest to their
municipality, although no official booking is
done. Some municipalities have more than one
hospital close by, which gives women the pos-
sibility to choose according to preference.
Travelling to another part of the country for
birth is rare. Detected high risk cases are
referred for birth to an appropriate level of
care. This decision is usually made during
pregnancy but referrals during birth also oc-
cur.
At all levels, births are primarily supervised

by midwives but obstetricians are "in charge"
in all other levels, except in community hos-
pitals, in which general practitioners have
responsibility.

All women have access to free antenatal care,
and birth in a hospital is heavily subsidised. As
in other countries with regionalised care,
several small primary level hospitals have
closed down their maternity units in the past
decades. The number of hospitals that provide
maternity care has fallen from 64 in 197612 to
49 in 1991 (unpublished data - Finish Medical
Birth Registry).
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Methods
The study population comprised all women
who gave birth in Finland in 1987-88
(n = 123 065). Data on births were obtained
from the Finnish Medical Birth Registry,
which is a computerised database of all births
that take place in Finland. These included the
location of each birth, the place of residence of
the mother, and the birthweight of all live and
stillborn infants over 22 weeks of gestation or
over 500 g in weight. This information was
complemented by information about live
births, still births, and neonatal deaths (under
28 days of age) from the official data for 1987-
88. In cases in which there was conflict about
the living status of the infant, official data were
relied on, and in cases in which the neonate
died in a hospital that was different to the one
that he or she had been born in, the deaths
were attributed to the hospital of birth. Data
on mothers' education were obtained by a
record linkage to the National Education
Registry. Educational data were only available
for 1987. (For more details on the Finnish
Birth Registry, see'3 4.) Details on the urban-
ism of the municipalities was obtained from
published statistics.'5

Finnish maternity hospitals (n = 53) were
classified into four mutually exclusive levels of
care using the official administrative levels as a
basis. Information on staffing and equipment
of hospitals was obtained from unpublished
data collected for a previous survey. 16 The
classification of one community hospital and of
two local hospitals was changed because their
staffing, equipment, and volume of patients
resembled the next higher administrative level
of care more closely than their original classifi-
cation. The classification of levels of care was
as follows (table 1).

LEVEL 1A
There were five community hospitals which
had maternity care facilities for low risk preg-
nancies. These facilities are situated in remote
areas and are generally run by general practi-
tioners. One of them has a consultant obstetri-
cian. There are no special care units for
neonates.

LEVEL lB
Twenty five of the hospitals were classified as
primary level hospitals. These were 24 local
hospitals and one big community hospital
maternity unit. These are obstetric units led by
a consultant obstetrician with no teaching func-
tion. These hospitals are equipped mainly for

Table I Characteristics of the maternity units in relation to level of care

Catchment area

Level 3 Level 2 Level lb Level la

No of hospitals 5 18 25 5
Staff of maternity units include:

Obstetricians 5 18 25 1
Specialising obstetricians 5 9 3 0
Other physicians 0 4 10 5

Paediatrician available during delivery 5 18 15 0
Average annual number of births per hospital, 3478 1505 614 113
1987-88

normal healthy newborns but are able to stabi-
lise the condition of sick infants for transport to
another centre. Some units have a paediatric
department, some do not. Some have a new-
born special care unit for short term surveil-
lance. In these hospitals obstetricians are
generally not on premises during on-call
hours.

LEVEL 2
Eighteen of the maternity hospitals were classi-
fied as secondary level. Sixteen of these are
regional hospitals which serve as teaching units
for specialisation. Two metropolitan hospitals
that are administratively local hospitals were
also classified as level 2 because they are teach-
ing hospitals and their staffing and equipment
are similar to those in regional hospitals. Level
2 hospitals vary in size and equipment, but all
have obstetricians on the premises 24 hours a
day and paediatric departments and newborn
special care units adjacent to them. Some have
intensive care cots for sick newborns.

LEVEL 3
Five university teaching hospitals were classi-
fied as tertiary care units. These hospitals are
among the largest maternity units in the coun-
try and are equipped for neonatal intensive
care. A resident neonatologist is on-call in three
university hospitals, in others there is a resident
paediatrician.

Birth registry data on the residence of the
mother were used for defining the catchment
areas for each level of care. A first choice
hospital of birth care was determined for each
of the 460 Finnish municipalities (the lowest
level administrative unit). This was a hospital in
which more than two thirds of all births in that
municipality took place in 1987. The births in
municipalities with the same first choice level of
birth care were pooled to form four nationwide
catchment areas for different levels of care.
There were 56 municipalities with 17 196 births
(14% of all births) for which the first choice
hospital could not be defined, as births were
almost equally distributed between two or more
hospitals of different levels. Births in these
municipalities were treated as a separate group
in the analysis (mixed).
The coverage of the catchment areas thus

formed was assessed by determining what pro-
portion of mothers primarily served by each
level of care actually gave birth at that level.
All the catchment areas had more than 69% of
their births in the local level of care (table 2).
The best coverage was found in the areas
served primarily by level 3 hospitals and the
lowest in areas served by community hospitals
(level lb). Level 2 and level lb hospitals had
similar coverage rates. There were 1186 births
(1%) for which the residence of the mother
was not known. These were excluded, and thus
the final study population in the catchment
area analysis was 121 879 women who gave
birth.

Eight potentially confounding background
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Table 2 Distribution of births in different places of birth by catchment areas (1987-88)

Catchment area (%)

Actual place of birth Level 3 Level 2 Level lb Level la Mixed Total

(n= 22 529) (n= 61 215) (n= 19 776) (n= 1163) (n = 17 196) (n= 123 065)
Level 3 915 8.8 8 3 6 9 38-6 28 3
Level 2 2 6 87 9 5 6 200 266 491
Level lb 45 16 844 14 317 199
Level Ia 00 00 00 694 1 6 09
Not known 14 17 16 23 15 18

100.0 100 0 100 0 100 0 100 0 100 0

Statistically significant values in italics.

characteristics of the mother were examined
within the catchment area populations (table
3). The age distribution, marital status, and
proportion of primiparae were similar for the
other catchment areas, but women in level la
(community hospital) areas were less likely to
be married and less likely to be primiparae
than in other catchment areas. They were also
more likely to have had three or more previous
births, and, similarly, previous stillbirths were
slightly more common in this area. The per-
centage of mothers with higher education was
greater in areas of level 2 and 3 than in level 1
areas. Municipalities in which 80% or more of
the population lived in built up areas were
classified as urban."6 Women in levels 3 and 2
were much more often urban than women in
levels lb and la. The proportions of smokers
were relatively similar; however, somewhat

Table 3 Background characteristics of women giving birth in relation to catchment
areas

Catchmtient area (O/}

Characteristics Level 3 Level 2 Level lb Level la Mixed

All womten:
Age 20-34 y 83 5 83 4 83 8 84 4 83 7
Married 81 0 78 0 79 0 70 4 79-3
Primiparae 38 4 40 0 37 0 31 6 41 0
3+ births* 88 74 88 147 69
Previous stillbirths 17 13 13 19 16
Educated 155 170 114 82 148
Urban 61 7 59 4 44 4 0.0 59-8
Smokers 12 8 15 4 148 15 0 15 6

Low risk wotmien:
Married 81 8 78-9 80 0 70 3 80 3
Primiparae 41 1 42 2 39 0 32 8 43 4
3+ births* 55 47 56 100 46
Educatedt 15 2 160 107 74 14 3
Urban' 62 3 59 7 44 8 0.0 60 4
Smokers 12 5 15 2 14 7 15 1 15 3

* Three or more previous births.
t More than 12 years of education, data for 1987 only.
+ Women lived in municipalities in which 80% or more of the population live in built up areas.

Table 4 Infant outcomes in relation to the actual place of birth, 1987-88 (hospital
based analysis)

Place of birth (%)

Outcome Level 3 Level 2 Level lb Level la

Low birthweight 6 8 3.4*** 16*** 1 1***
Preterm 100 5.2*** 3.2*** 2 6***
Low Apgar score 5 2 3.3*** 3l1*** 2.4***
Transfer to another unit 7 4 6 9*** 3.4*** 4 1***

Perinatal mortality (/1000)
Crude 13 5 6 5*** 5 0*** 44***
Birthweight specific (g) s1499 376 5 508 5*** 857.1*** 1000 0***
1500-2499 614 437*** 68.3*** 83.3***
2500 31 21** 23 27

*** p<0.001, **p<001, *p<005.
Statistical testing is done against level 3. In tables 4, 5, and 6 low birthweight= <2500 g;
preterm = gestational age < 37 weeks; low Apgar score = <7 at one minute; transfer = infant
transferred to surveillance, special or intensive care, in same or other hospital, before 7 days of
age.

fewer women in level 3 smoked during
pregnancy.
A low risk group was defined in order to

control further for potential differences in the
medical risk status of the populations in the
catchment areas. The selected low risk group
included women who were 20-34 years of age,
had a singleton birth, and had no earlier still-
births. The distributions of background
characteristics of the mother in this selected
low risk group were found to be similar to
the characteristics of all women in the study
(table 3).
The following variables were used as infant

outcome measures: low birthweight (below
2500 g), prematurity (less than 37 weeks of
gestation), crude and birthweight specific peri-
natal mortality rates, low one minute Apgar
score (less than 7), and the rate of newborns
needing transfer either to newborn surveil-
lance, to special care unit, or to newborn
intensive care. The Caesarean section rate was
used as an intervention outcome. Statistical
significance of the differences in the infant
outcomes between areas were tested by t test

and x2 test using level 3 as the reference group.
Multivariate analyses were used to adjust for

differences in mothers' background character-
istics in 1987. The data from 1988 could not be
used here because education data were only
available for 1987. In the logistic regression
analysis undertaken for all women and for low
risk women, the following background vari-
ables were first entered in the model: age
(no information= 25 years), marital status

(married, cohabiting, unmarried, widowed,
divorced, no information), education (less than
9, 10-11, 12, 13 years, or no information),
previous pregnancies (no information= 1) and
previous stillbirths (no information = 0). In the
next step, the catchment area was entered in
the model. To calculate odds ratios, the area of
level 3 hospitals was used as the reference.

Results
HOSPITAL BASED RESULTS
The outcomes were first analysed by the actual
place of birth (table 4). The results showed
that low birthweight and preterm infants were

concentrated in level 3 hospitals. Equally,
low one minute Apgar scores and the rate of
children needing surveillance or special care

were both significantly more common in level
3 than in other hospitals.
As would be expected, the crude perinatal

mortality rate was significantly higher in level
3 hospitals than in other hospitals. The birth-
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Table 5 Infant outcomes and Caesarean sections in relation to catchment areas,
1987-88

Catchment areas (%)

Outcomes Level 3 Level 2 Level lb Level la Mixed

All births:
Low birthweight 4-1 3-9 3-8 3-2 4-2
Preterrn 67 5 8*** 6-0** 4-6** 6-5
Low Apgar score 4 0 3.7** 3-8 3-7 3-7
Transfer to other unit 6-0 6-7*** 5.7 5-7 5-4
Caesarean births 12-9 14-2*** 16-3*** 13-0 15-8

Perinatal mortality
Crude 90 84 93 77 7-8
Birthweight specific (g)
< 1499 508 4 426-4 438-6 571-4 391 3
1500-2400 56-0 52-7 66-2 33-3 45 3
2500 2-5 24 27 27 1*9

Low risk pregnancies:
Low birthweight 3-0 2-8 2.6* 2-2 3-2
Preterm 5-2 4-6*** 4-6** 4 0 5-3
Low Apgar score 3-8 3-3** 3-6 3-3 3-5
Transfer to other unit 5-1 5-9*** 4-9 5-6 4-5
Caesarean births 119 12.6** 14.7*** 13-1 14.3***

Perinatal mortality (/1000):
Crude 7-6 6-7 7-5 7-3 7-1
Birthweight specific (g)
< 1499 536-8 410 4 478-7 600-0 438-1
1500-2499 70 0 57-3 85-2 62-5 56-0
,2500 26 23 25 22 1.9

p<0-001, ** p<O.Ol, * p< 0.5.
See footnotes table 3.

weight specific mortality rates, however,
showed that very low birthweight newborns
( < 1499 g) had a better rate of survival in level
3 hospitals but for low birthweight infants
(1500-2499g) level 2 hospitals had a lower
mortality rate than level 3. For normal birth-
weight infants, perinatal mortality was lowest
in level 2 hospitals and highest in level 3
hospitals.

CATCHMENT AREA BASED RESULTS, ALL WOMEN
In the catchment area based analyses, the
infant outcomes showed few differences
between the catchment areas of different hos-
pital levels (table 5). The proportions of low
birthweight infants were similar in all areas.
There were significantly more preterm babies
in areas of level 3 hospitals than in other areas.
There were also significantly more infants with
low Apgar scores in level 3 than in level 2
areas. Yet, in areas with level 2 care, newborns
were more often transfered than in areas of
level 3 care.

Crude perinatal mortality rates showed no

statistically significant differences between the
catchment areas of different levels of care. This
was also true for birthweight specific perinatal
mortality rates. Some variation was found in
Caesarean section rates between the areas. Cae-
sarean sections were significantly more com-

mon in catchment areas of level b and 2 than in
areas of level 3.

When adjustment was done for mothers'
background characteristics the results
remained similar (table 6). Only the difference
in rates of low one minute Apgar scores
became more significant between levels 3 and
lb.

CATCHMENT AREA BASED RESULTS, LOW RISK
WOMEN
When analysis was done using a selected low
risk group of women, the overall rates of low
birthweight, preterm infants, low Apgar
scores, and infants needing transfer were lower
than for all women, yet the differencess
between the areas stayed similar (table 5). As
could be expected, crude perinatal mortality
rates for the low risk group were lower than for
all births across the catchment areas. Dif-
ferences in birthweight specific mortality rates
between areas for the low risk women
remained in the same proportions as for all
women. Some of the birthweight specific mor-
tality rates were higher, however, for the low
risk group than for all women. There were
fewer Caesarean sections in each catchment
area, but no difference emerged in the distri-
bution of Caesarean births between areas in
comparison with all births. Adjustment for
differences in the mother's background char-
acteristics did not change the outcomes for low
risk women (adjusted data not shown).

Discussion
The study results show that there were no

striking differences in birth outcomes in dif-
ferent regions of Finland with a different level
of first choice maternity hospital. This indi-
cates that in a system of regionalised care,
infants have a similar rate of survival and their
condition is similar whether their mother re-

sides in an area primarily served by a small
local birth unit or in one served by a university
teaching hospital. A functioning referral sys-

tem seems to ascertain that detected high risk
pregnant women are sent to the appropriate
level of care. In Finland the detection rate also
seems high - the numbers of low birthweight
infants born in level la and lb hospitals are

small.
Earlier comparative studies between birth

care in different levels of hospitals have shown
that the smallest babies do better in tertiary
care but normal birthweight babies benefit
from care in smaller hospitals.46 In our hos-
pital based analysis, the survival rate for very

low and low birthweight infants was clearly
best in tertiary care hospitals, but in the nor-

Table 6 Odds ratios (95% CI) of infant outcomes (all births) in relation to catchment areas after adjustment for
differences in mother's background characteristics in 1987, logistic regression analysis

Catchment areas

Outcomes Level 3 Level 2 Level lb Level la Mixed

Low birthweight 1 0 0 90 (0-81, 1-01) 0-92 (0 80, 1-06) 0-65 (0-38, 1-10) 0-99 (0-86, 1-14)
Preterm 1-0 0-81 (0 74, 0-89) 0-85 (0-76, 0-95) 0 53 (0-34, 0 83) 0-97 (0-86, 1-09)
Low Apgar score 1-0 0-83 (0-74, 0-92) 0-87(0 75, 1-00) 0 75 (0-46, 1-22) 0-84 (0-76, 0 98)
Transfer to other unit 1-0 1-17(1-06, 1-28) 0-91 (0-81, 1-02) 0-75 (0-50, 1-12) 0-87(0-76, 0-98)
Crude perinatal mortality (/1000) 1-0 0-92(0-72, 1-16) 1-02(0-76, 1-36) 0-58(0-18, 1-86) 0-96(0-71, 1-30)

The statistically significant (5% level of significance) differences of odds ratios between the level studied and level 3 are in italics.
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mal birthweight group the difference for the
benefit of the smallest hospitals was not as
clear as has been found in some earlier
studies.45 Level 2 hospitals, however, had a
significantly better perinatal mortality rate
than level 3 hospitals.

In the area based analysis, crude and birth-
weight specific perinatal mortality rates
showed no statistically significant difference
between catchment areas of different levels of
hospitals. It is interesting to note that level 2
areas had better survival rates for all birth-
weight groups than level 3 areas, although the
differences were not significant.
Although most outcomes were very similar

across the catchment areas, in the area served
by level 3 hospitals, newboms were more likely
to be preterm and to have low birthweight. This
might reflect a more active policy of induction
or performing Caesarean sections before term
in level 3 hospitals. The active policy may be
due to differences in opinions or to security
offered by the availability of high quality inten-
sive newborn care in level 3 hospitals. Yet, the
Caesarean section rates were higher for areas
served by primary level hospitals (level lb).
The differences in Caesarean section rates
between catchment areas might indicate dif-
ferences in local practice styles. A recent area
based study of Caesarean rates in Finland
showed great variation between hospitals of the
same level of care (E. Hemminki, unpublished
data).
The higher rate of preterm births in catch-

ment areas served by level 3 hospitals may also
be due to population differences in the dif-
ferent catchment areas, although table 3 does
not suggest this. Our previous analyses from
Finland have shown that premature birth is
related to marital status, age, education, parity,
and smoking. 417 But there may have been
population differences in risk factors not
measured in this study - for example, work
conditions.
This study, like others needing a large num-

ber of births, is limited by the restrictions of a
ready registry database. In general, the validity
of the data of the Finnish Medical Birth
Registry has been shown to be good.'8 The
variables used in this study were chosen by
their shown validity, which limited the num-
ber of variables that could be used for out-
comes. Because of poor validity, diagnoses
could not be used for determining the morbid-
ity of the mother or infant. Even though it is
knowrn that the 5-minute Apgar score is a
better predictor of the infant's condition, only
the 1-minute score could be used in this study.
Five minute scores were lacking for 20% of the
newborn infants and the internal validity study
showed them to be less accurately reported in
the registry than 1-minute scores.'9 Also,
medical procedures, other than Caesarean sec-
tions, were too poorly recorded to be used in
this study. The distribution of lethal congen-
ital malformations between the areas could not
be verified from the registry, but according to
an earlier, Swedish, area based study they
could be expected to be equally distributed
across the catchment areas.19

The problem of selection bias is pertinent to
the comparison of birth outcomes in different
hospitals. In this area based analysis, both
medical referrals and self selecting patients
were classified as births in the first choice level
of care of their community. In Finland, self
selection is a problem in some municipalities
where two or more maternity units are avail-
able within a similar distance. In this analysis
these municipalities could not be assigned a
primary choice hospital and were thus treated
separately. In the pooled catchment areas self
selection was probably the cause of 7% of
women not giving birth in tertiary care hos-
pitals where that level was the first choice for
birth care in their municipality. The propor-
tion of women self selecting to other levels of
care cannot be defined for catchment areas of
levels 1 and 2.
The rate of tertiary care births varied from

92%-7% across the areas, yet crude and birth-
weight specific perinatal mortality rates were
very similar in the areas. This shows a true
egalitarian situation between the areas in terms
of safety despite the differences in the organi-
sation of birth care. Similarly, in The Nether-
lands no relation could be shown between
the regional percentage of hospital deliveries
and the regional perinatal mortality rates.20
Canada, provinces with high and low rates of
deliveries in small hospitals had similar pat-
terns of perinatal mortality rates.7

In conclusion, this study concurs with
others and indicates that "safety" cannot be
used as a basis for centralising birth care in
large level 3 facilities. In this regionalised
system areas served by small units had survival
and morbidity rates equal to areas served by
large university hospitals, from the very low
birthweight to normal birthweight infants.
The importance of regionalisation for the
safety of small hospitals is pertinent: in a study
describing a non-regionalised system where
adequate referral was lacking, higher mortality
was shown for high risk normal birthweight
babies in primary level than in tertiary level
care.9
When safety alone cannot be used as the

determining factor in deciding whether to cen-
tralise, other factors such as economy and
preferences of the families are important. In
the economic analysis not only the direct costs
of care but also the expenses (monetary and
other costs) to the family should be con-
sidered. The care should not only be safe and
economical but also convenient for the family.
So far the preferences of families have been
poorly examined and seldom implemented
into birth care policy.
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