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Abstract

Objective. To study the incidence, maternal characteristics and outcome of

unplanned out-of-institution births (= unplanned births) in Norway.

Design. Register-based cross-sectional study. Population. All births in Norway

(n = 892 137) from 1999 to 2013 with gestational age ≥22 weeks. Meth-

ods. Analysis of data from the Medical Birth Registry of Norway from 1999 to

2013. Unplanned births (n = 6062) were compared with all other births (refer-

ence group). Results. The annual incidence rate of unplanned births was 6.8/1000

births and remained stable during the period of study. Young multiparous

women residing in remote municipalities were at the highest risk of experiencing

unplanned births. The unplanned birth group had higher perinatal mortality rate

for the period, 11.4/1000 compared with 4.9/1000 for the reference group (inci-

dence rate ratio 2.31, 95% confidence interval 1.82–2.93, p < 0.001). Annual

perinatal mortality rate for unplanned births did not change significantly

(p = 0.80) but declined on average by 3% per year in the reference group

(p < 0.001). The unplanned birth group had a lower proportion of live births in

all birthweight categories. Live born neonates with a birthweight of 750–999 g in

the unplanned birth group had a more than five times higher mortality rate dur-

ing the first week of life, compared with reference births in the same birthweight

category. Conclusions. Unplanned births are associated with adverse outcome.

Excessive mortality is possibly caused by reduced availability of necessary medical

interventions for vulnerable newborns out-of-hospital.

Abbreviations: BW, birthweight; CI, confidence interval; ENMR, early neonatal

mortality rate; GA, gestational age; IRR, incidence rate ratio; OR, odds ratio;

PMR, perinatal mortality rate.

Introduction

There has been a trend in many countries towards cen-

tralization of births to fewer and larger units. In Norway,

the number of birth institutions went down from 158 in

the year 1972 to 82 in 1990 and 57 in the year 2000 (>10
deliveries/year), and has now levelled off at 51 (1–4). The
perinatal mortality rate (PMR) decreased simultaneously,

from 21.9/1000 births for the years 1967–1971 to 4.9/

1000 in 2011 (5,6). More centralized and specialized care

Key Message

Unplanned births outside institutions are relatively

common in Norway at 7/1000 deliveries since 1999.

Women most likely to have unplanned deliveries are

young, of higher parity and live in a remote area.

Young multiparous women are at 20 times higher risk

of experiencing unplanned birth, compared with older

nullipara. The perinatal mortality rate for unplanned

births of extremely low birthweight is very high, possi-

bly due to limited access to specialized care.
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has undoubtedly contributed, but a potential downside of

centralization is an increased risk for unplanned out-of-

institution births with adverse outcomes (2,4,7–9).
The annual rate of unplanned births in Norway has

increased from approximately 4/1000 births in 1979–1983
to 7/1000 births during the last 10 years (3,4). A study for

the period 1967–1988 found a similar PMR for births dur-

ing transport to hospital and other births during the last 3

years studied (10). A more recent study of 430 unplanned

births in 2008 revealed no stillbirths and only two early

neonatal deaths, both after 22 weeks of gestation (3).

Recent studies from other European countries have

revealed high perinatal mortality associated with

unplanned births (8,11–13). The causes are not well

known, but infants with low birthweight (BW) or low ges-

tational age (GA) are particularly vulnerable (8,12–15). Is
the situation different in Norway? The aim of this study

was to examine risk factors, incidence and outcome of all

unplanned births in Norway during last 15 years.

Material and methods

Data were obtained from the Medical Birth Registry of

Norway for the period 1999–2013. Birth institutions and,

in the case of out-of-institutional births, the physician or

midwife assisting during or after the birth, are obliged to

submit data to the register for each birth (6,16). The

mortality data in the register are considered accurate and

the internal validity of many variables is checked regularly

(6,16). Permission to use the register data was obtained

from the Medical Birth Registry of Norway and the

Regional Ethics Committee of South-East Norway.

The study population consisted of 892 137 births with

GA ≥ 22 weeks (secondary criteria is BW ≥ 500 g). Main

outcome measures were maternal risk factors related to

unplanned births, PMR (number of stillbirths and live

births that die within the first week of life per 1000

births), living status at birth (stillbirth vs. live birth), and

early neonatal mortality rate (ENMR, number of live

births that die within the first week per 1000 live births).

A number of variables are recorded for all births by the

Medical Birth Registry of Norway (6,16). This includes

the mother’s postal code, civil status, obstetric history,

use of health care, interventions during pregnancy and

delivery, and the child’s health up to the age of 7 days.

Information on place of birth is collected with the follow-

ing alternatives: birth at an institution (hospital or

midwife-led unit); out-of-institution birth (= planned

at home, unplanned at home, during transportation,

unspecified).

We compared the unplanned out-of-institution births

(unplanned at home, during transportation, unspecified)

with all other births (reference group: all births in hospi-

tals, midwife-led units and planned home births). Mortal-

ity data included living status at birth, time of death for

stillbirths (prior to delivery, during delivery, unknown)

and for those born alive (0–24 h, days 1–6).
Based on geographical location in relation to urban set-

tlements and availability of services, municipal centrality

is classified by Statistics Norway into four categories:

remote, fairly remote, fairly central and central. Municipal

centrality classification was obtained from the official

website of Statistics Norway (17). The classification was

issued in 1994, based on information obtained in the

population census on 3 November 1990, with later

updates (18).

Data analysis

Descriptive statistics were generated for background and

perinatal information. Unplanned births were plotted and

time trends investigated with Poisson regression, report-

ing incidence rate ratio (IRR) with 95% confidence inter-

vals (CI) when appropriate. Differences in mean values

between groups were tested with independent-samples

t-test and reported as mean � SD.

Measures of interaction between maternal factors and

birthplace group (unplanned births vs. reference) were

investigated with binary logistic regression and adjusted

for covariates. Odds ratios (OR) and their 95% CIs were

calculated and differences in proportions between groups

tested with chi-squared statistics. Age- and parity group-

specific IRR of unplanned births per 1000 births were

calculated and shown graphically. Weight-specific IRRs

with 95% CI for PMR and ENMR were calculated and

adjusted for covariates using Poisson regression. Time

trends for PMR in the two birthplace groups were plotted

and investigated with Poisson regression. Significance

tests were two-tailed and a significance level of 0.05

chosen.

Calculations were performed with STATA STATISTI-

CAL SOFTWARE, Release 12.1 (StataCorp LP, College

Station, TX, USA).

Results

During the 15-year study period there were 6062

unplanned births, an average annual incidence of 6.8/

1000 births. Figure 1 shows the number of unplanned

births by year according to birthplace category. Poisson

regression revealed no change in the total number of

unplanned births (IRR 1.00, 95% CI 0.99–1.00,
p = 0.141). However, there was a decrease within the sub-

category of births during transportation (IRR 0.98, 95%

CI 0.97–0.98, p < 0.001) and an increase in the number

of births at an unspecified site (IRR 1.02, 95% CI 1.01–
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1.04, p = 0.003). The number of unplanned births at

home increased slightly but this did not reach statistical

significance (IRR 1.01, 95% CI 1.00–1.02, p = 0.054).

Overall, 40.9% of the births were registered as unplanned

at home (average annual incidence of 2.8/1000 births),

46.0% as occurring during transport (3.1/1000 births)

and 13.1% (0.9/1000 births) occurring at unspecified

sites.

The mean maternal age was 30.5 � 5.1 years for

unplanned births, compared with 30.1 � 5.2 in the refer-

ence group (p < 0.001). Comparison of maternal back-

ground characteristics for unplanned births and reference

births, before and after adjustments for covariates, is

shown in Table 1. The estimates for maternal age chan-

ged in both direction and magnitude after adjustment for

parity. Figure 2 shows age- and parity group-specific rates

of unplanned births per 1000 births. High parity was

strongly associated with unplanned births, and younger

maternal age was also strongly associated with unplanned

births, irrespective of parity.

The unplanned birth group had a lower proportion of

multiple births. Mothers of unplanned births were less

likely to be married/cohabiting and more likely to have

smoked, occasionally or daily, in early pregnancy. Women

living in remote municipalities were four times more

likely to experience unplanned birth, compared with

women who resided in more central municipalities.

The mean GA for unplanned births was slightly

lower than in the reference group, 38.9 � 2.6 and

39.2 � 2.5 weeks, respectively (p < 0.001). Accordingly,

the proportion of births in the lowest GA categories was

slightly higher in the unplanned birth group than in the

reference group (GA 22–24 weeks: 0.4% vs. 0.2%; 25–
27 weeks: 0.5% vs. 0.3%; 28–31 weeks 0.7% vs. 0.8%; 32–
36 weeks: 5.1% vs. 5.7%; ≥37 weeks: 93.3% vs. 93.1%).

The mean BW for unplanned births was also slightly

lower than in the reference group, 3432 � 618 and

3507 � 621 g, respectively (p < 0.001).

Comparison of weight-specific IRR for perinatal mortal-

ity and living status at birth is shown in Table 2. The PMR

was markedly higher for unplanned births with extremely

low BW (500–999 g). Adjustments for covariates, as

detailed in footnotes to the Table, had minimal effect on

the IRR estimates. It should be noted that calculations in

Tables 2 and 3 do not include 820 births with missing val-

ues for BW or 935 births with BW < 500 g. Calculations

including all cases revealed significantly higher PMRs, 13.7

and 6.0/1000 for all unplanned births and all reference

births, respectively (IRR 2.29, 95% CI 1.84–2.85,
p < 0.001).

Annual trends in PMR for all births with GA ≥ 22 weeks

are presented graphically in Figure 3. Poisson regression

revealed no significant change in annual PMR for the

unplanned birth group (IRR 1.01, 95% CI 0.96–1.06,

Figure 1. Number of unplanned births out-of-institution according to birthplace during the study period. Data include all births with gestational

age ≥22 weeks.
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p = 0.80). This was contrasted by a steady decline in PMR

for the reference group, on average 3% per year (IRR 0.97,

95% CI 0.96–0.97, p < 0.001).

There were significant differences between the groups

in living status at birth (live birth/stillbirth ratio,

Table 2), and outcome of live births (Table 3). The

unplanned birth group had a lower proportion of live

births across all BW categories, and births with extremely

low BW had significantly higher ENMR than did births

in the reference group.

Discussions

Our main finding is that both PMR and ENMR for

unplanned births is more than twice the rate for all other

births. Unplanned births with extremely low BW are at par-

ticular risk. We further observed that the annual PMR for

unplanned births did not decline during the 15 years under

study, although it decreased significantly for other births.

Unplanned births were associated with higher parity, youn-

ger maternal age and living in a remote municipality.

The Medical Birth Registry of Norway collects informa-

tion about all births in Norway and the background study

material is very large. Information bias due to non-differ-

ential (random) error is therefore likely to be low. How-

ever, there are known methodological problems in the use

of register-based data (19). Coding of birthplace for the

study group does not account for the type of transportation

used (such as family car, ambulance, airplane), and the

group ‘unspecified’ is likely to be a very inhomogeneous

group. Mortality statistics are also greatly affected by

reporting practices and selection criteria. Classification of

live birth vs. stillbirth is obviously crucial and reporting

practices vary. It has for example been shown that fetuses

with BW < 500 g were more frequently reported as

stillbirths in Norway than in the USA, and that the

Table 1. Maternal characteristics and odds ratios (OR) for unplanned births.

Maternal characteristics Reference group Unplanned births OR (95% CI) Adjustedd OR (95% CI) Adjustede OR (95% CI)

Maternal age, years

≤19 19 625 117 1.00 1.00 1.00

20–24 129 662 802 1.04 (0.85–1.26) 0.51 (0.42–0.63) 0.62 (0.49–0.78)

25–29 286 186 1858 1.09 (0.90–1.31) 0.37 (0.30–0.45) 0.50 (0.40–0.63)

30–34 293 853 2105 1.20 (1.00–1.45) 0.31 (0.25–0.37) 0.44 (0.35–0.55)

35–39 132 774 1015 1.28 (1.06–1.54) 0.27 (0.22–0.33) 0.40 (0.32–0.51)

≥40 23 881 164 1.15 (0.91–1.46) 0.22 (0.18–0.29) 0.32 (0.24–0.43)

Paritya

0 (primigravida) 369 923 675 1.00 1.00

1 315 738 2964 5.15 (4.73–5.59) – 6.07 (5.50–6.70)

2 141 260 1588 6.12 (5.63–6.74) – 7.10 (6.37–7.91)

3 40 049 543 7.43 (6.63–8.32) – 8.36 (7.31–9.56)

≥4 19 105 292 8.38 (7.30–9.62) – 9.95 (8.46–11.71)

Civil status

Married/cohabiting 815 930 5549 1.00 1.00 1.00

Otherb 70 145 513 1.08 (0.98–1.18) 1.32 (1.20–1.45) 1.18 (1.06–1.31)

Smoked (early pregnancy)

No 621 414 4079 1.00 1.00 1.00

Yes (occasionally or daily) 120 970 1022 1.29 (1.20–1.38) 1.33 (1.24–1.42) 1.13 (1.05–1.22)

Pluralityc

1 854 552 5987 1.00 1.00 –

2 30 746 72 0.33 (0.27–0.42) 0.35 (0.28–0.43) –

3 735 3 – – –

4 42 0 – – –

Municipal centrality (home)

Central 567 929 2838 1.00 1.00 1.00

Fairly central 172 980 788 0.91 (0.84–0.99) 0.87 (0.80–0.94) 0.81 (0.74–0.88)

Fairly remote 55 428 437 1.58 (1.43–1.75) 1.43 (1.29–1.58) 1.37 (1.23–1.53)

Remote 88 609 1984 4.48 (4.23–4.75) 3.98 (3.75–4.22) 3.78 (3.55–4.03)

aParity is the number of previous births.
bCivil status “other” includes: unmarried/single, divorced/separated/widow, registered partner.
cPlurality is the number of births in same delivery.
dAdjusted for parity.
eAdjusted for the following variables, all treated as categorical factors: maternal age, parity, civil status, smoking and centrality.
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reported live birth/stillbirth ratio changes over time

(20,21). The lower proportion of live births observed in

low-BW categories of unplanned births in this study may

be a classification error due to the absence of qualified

health care personnel. A consequence of such an error

would be an underestimation of ENMR associated with

unplanned births, but of course with no effect on the PMR.

It is meaningless in the context of this study to com-

pare mortality rates without taking BW or GA into

account. We analyzed weight-specific mortality with BW

of 500 g as the lower limit. By doing so, we excluded

from our analysis a number of extremely immature births

with no potential for survival. However, although the

crude PMR was significantly higher when all cases are

included, the IRR was unaffected (2.29 vs. 2.31), but the

rate difference was somewhat attenuated (7.7 vs. 6.5). We

did not attempt to adjust for a number of potential con-

founding variables and we chose to limit our analysis to

covariates that do not depend on the reporter’s clinical

judgment. This was due to concerns about data quality,

i.e. missing data and a potential for systematic errors in

reporting, dependent on birthplace category. Classification

of living status at birth is an exception to this rule.

The association of unplanned births with higher mor-

tality rates was strong. There are probably many under-

lying causes for this. One possible explanation is higher

underlying morbidity among unplanned births. Our data

do not allow us to draw a conclusion about this, but

unplanned births are undoubtedly a risk group and

further studies are warranted.

A study based on birth register data for the period

1967–1988 showed a dramatic reduction in perinatal T
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Figure 2. Age- and parity-specific rate of unplanned births per 1000

births with gestational age ≥22 weeks.
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mortality associated with births during transportation to

hospitals in Norway. PMR for births during transporta-

tion decreased from 156/1000 at the start of the period

to 16/1000 at the end (3-year periods reported), while

for other births the figure was 13/1000 in 1986–1988,
i.e. the rate for births during transportation became sim-

ilar to the general PMR at the end of the study period

(10). However, it should be noted that our results are

not directly comparable with that study, where only

births that took place during transportation, and appar-

ently live births down to a GA of 16 weeks, were ana-

lyzed (10). A study similar to ours for 2008 revealed a

very low mortality associated with unplanned birth (3).

However, the outcome for this year was exceptionally

good and not representative of the period, as shown in

Figure 3.

A study from Finland showed a very low rate of

unplanned births out-of-hospital, 1.0–2.5/1000 births

depending on year and classification (8). PMR for

unplanned births out-of-hospital was very high, 32.7/1000

births, compared with 4.9 for all hospital births. This dif-

ference is much greater than our findings and was not

limited to BW < 2500 g, as almost all of the excessive

mortality in our material was. We have no good explana-

tion for the observed differences between Norway and

Finland, but it is possible that the mortality rate

difference in Norway is attenuated by a relatively high

rate of unplanned births with low risk.

Table 3. Perinatal outcome for live births only.

BW category (g)

Reference group Unplanned births IRR (95% CI)

Live births ENM ENMR Live births ENM ENMR Unadjusted Adjusteda

500–749 1192 301 252.5 16 12 750.0 2.97 (1.67–5.29) 2.94 (1.62–5.31)

750–999 1664 119 71.5 13 5 384.6 5.38 (2.19–13.16) 7.13 (2.84–17.92)

1000–1499 4709 126 26.8 32 2 62.5 2.34 (0.58–9.44) 2.64 (0.65–10.76)

1500–2499 35 230 223 6.3 205 3 14.6 2.31 (0.74–7.23) 2.14 (0.68–6.70)

≥2500 838 383 431 0.5 5716 2 0.3 0.68 (0.17–2.73) 0.61 (0.15–2.47)

Total 881 178 1200 1.4 5982 24 4.0 2.95 (1.97–4.41) 2.94 (1.95–4.42)

BW, birthweight; ENM: early neonatal mortality (death of a live born within the first week); ENMR, ENM per 1000 live births.
aAdjusted for the following covariates by Poisson regression, all treated as categorical factors as specified: maternal age (years): ≤19, 20–24, 25–
29, 30–34, 35–39, ≥40; parity: 0, 1, 2, 3, ≥4; civil status: married/cohabiting, other; centrality: remote, fairly remote, fairly central, central; and

time period (years): 1999–2003, 2004–2008, 2009–2013.

Figure 3. Annual trends in perinatal mortality rate (PMR) 1999–2013. Data includes all births with gestational age ≥22 weeks. Open circles

denote unplanned births and black triangles the reference group.
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The annual number of unplanned births was fairly stable

during the study period, but the number of births during

transport was lower at the end, whereas the number of

births at unspecified sites increased somewhat. Unplanned

births at home have only been registered as a separate cate-

gory since a new reporting scheme was introduced in

December 1998 (16). However, despite this limitation, it is

clear that unplanned births are much more common than

before (4). Centralization of births in Norway occurred at a

high rate during last three decades of the last century, with

relatively little change after the turn of the century. It seems

likely that the marked increase in number of unplanned

births is explained by an increased centralization of obstet-

ric care, which often leads to a longer transport time to an

obstetric facility. We found that residing in a remote

municipality, a surrogate marker for longer transport time,

was a significant risk factor for unplanned birth. Other

researchers have described the same effect (10,22–25). A
recent study, using geographic information software for

travel zone calculations, showed that the proportion of

women of fertile age with more than a one-hour travel time

to an obstetric institution increased from 7.9% in 2000 to

8.8% in 2010, indicating that the population of women at

risk for unplanned births may be increasing (4). It is note-

worthy that we found that women residing in central

municipalities were more likely to experience unplanned

birth than those residing in fairly central municipalities.

We have no explanation for this, but women of non-Nor-

wegian nationality and/or from a socially deprived back-

ground may be overrepresented in central municipalities.

Unterscheider et al. (11) demonstrated in a study from

Dublin that those two groups of patients are at increased

risk.

We found that multiparity was strongly associated with

unplanned births, as has been shown previously (13,24–
26). This effect was strong and rose with each birth. The

relation between age and unplanned births is confounded

by parity, as a woman having her fourth child is obviously

older than when she gave birth to her previous children.

The converse is true if age has some independent effect on

the likelihood of unplanned birth, i.e. an effect independent

of maternal age being linked to parity. There is evidence

that uterine contractility decreases with age (27). This

phenomenon may partly explain why our adjustments for

parity in a multivariate logistic model inverted the appar-

ent association of higher maternal age with unplanned

births. We are not aware of previous research showing

clearly the inverse relation between advancing age and the

likelihood of unplanned deliveries. Our interpretation is

that the likelihood of precipitous delivery, and thereby

unplanned birth, declines due to less vigorous uterine

activity in older women. It is also possible that older

women are monitored better or take extra precautions.

It is important to monitor perinatal outcome, both for

identifying areas for improvement and for planning

health services (28). The health care system aims to cen-

tralize all high risk deliveries to institutions and the mor-

tality due to unplanned births ideally should be quite

low, especially at term. However, it is likely that

unplanned births will continue to occur at a relatively

high rate in countries such as Norway. A better under-

standing of maternal risk factors and causes of mortality

may help to find ways to prevent and manage such inci-

dents. Of a particular concern is the low live birth/still-

birth ratio for unplanned births and high mortality seen

among infants with BW 750–999 g (corresponds to a GA

of 28 weeks in this material, 25–75th percentile: 26–
29 weeks), who should in theory have a good chance of

survival if they receive advanced pre-hospital medical

interventions. The Norwegian physician-staffed helicopter

air-ambulance can provide such services (29,30).

Conclusions

Unplanned out-of-institution births in Norway are rela-

tively common at 7/1000 deliveries. The number of

unplanned births remained stable during the study per-

iod. An increase was observed in the sub-categories

unplanned births at home and unspecified site, but a

decrease was noted in the number of births during trans-

portation. Maternal risk factors include young age, multi-

parity and residence in rural municipality. Unplanned

births are associated with increased perinatal mortality. A

part of the explanation may be suboptimal risk manage-

ment and medical care of newborns. Mortality is but the

tip of the iceberg of morbidity, and our findings call for

further studies and actions.
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