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Abstract

Introduction: Brachial plexus birth injury is the most common birth injury causing
permanent disability in Finland. This study aimed to assess risk factors of a permanent
brachial plexus birth injury and calculate the incidence.

Material and methods: This is a retrospective population-based study including all
deliveries between 2006 and 2022 in Southern Finland. The number of children born,
obstetric data, and migrant status were gathered from the registries of the Finnish
Institute for Health and Welfare, and Statistics Finland. Race of the mothers of chil-
dren with a permanent brachial plexus birth injury was recorded. The severity of
permanent brachial plexus birth injury was assessed using the 3-month Toronto test
score. A lower score was indicative of a more severe injury (scored 0-10).

Results: One hundred of the 298428 children born during the 17-year study period
sustained a permanent brachial plexus birth injury (0.34 per 1000). Mothers of chil-
dren with a permanent brachial plexus birth injury had a higher body mass index (29
vs. 24 kg/mz) and their pregnancies were more often complicated by diabetes (28%
vs. 12%), shoulder dystocia (58% vs. 0.3%), and/or assisted deliveries (45% vs. 10%)
compared with all other mothers (p <0.001). Thirty two of the 52725 children born
to migrant mothers had a permanent brachial plexus birth injury (0.61 per 1000). The
incidence of permanent brachial plexus birth injury was 5.7 times higher among chil-
dren of Black migrants from Africa (18/11 738, 1.53 per 1000) compared with children
of native mothers (0.27 per 1000). Black mothers had a higher body mass index at the
start of pregnancy (29 vs. 26 kg/mz, p=0.02) compared with Caucasians. Children
of Black mothers had a more severe injury compared with all others (p=0.007) with
a mean 3-month Toronto test score of 4.2 (range 0.0-6.5, SD +1.6) vs. 5.6 (range
0.0-9.3,SD +2.2).

Conclusions: Shoulder dystocia and assisted delivery are the most important risk fac-
tors for a permanent brachial plexus birth injury. Black race was associated with a

higher rate and a more severe permanent brachial plexus birth injury.

Abbreviations: 3MTS, 3-month Toronto test Score; BMI, body mass index; BPBI, brachial plexus birth injury; Cl, confidence interval; DM, diabetes mellitus; GDM, gestational diabetes
mellitus; HUS, Helsinki University Hospital; ICD-10, International Classification of Diseases 10th revision; NHS, UK National Health Service; OR, odds ratio; SD, standard deviation;

THL, Finnish Institute for Health and Welfare.
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1 | INTRODUCTION

Brachial plexus birth injury (BPBI) is the most common severe birth
injury in Finland, with an overall incidence of 2.5 per 1000 live
births.! The incidence is declining in many countries.)™* Several
pregnancy-related risk factors for BPBI have been identified, but as
many as half of BPBI still occur without any identifiable risk factor.?
Shoulder dystocia is the most important known risk factor leading to
BPBI in 6%-40%.%° Other risk factors include instrumental delivery
and factors, such as diabetes mellitus (DM), causing fetal macroso-
mia.2"* Socioeconomic and racial factors also appear to play a role
with women residing in poorer areas or areas with lower availability
of health care, as well as non-white women, showing an increased
risk for delivering a child with a BPBI.2"*¢

Possible explanations for the declining incidence of BPBI in
some areas are thought to be the rising rate of cesarean sections
and differences in the availability and standard of antenatal care,
especially with regards to DM. In addition, timely identification and
treatment of shoulder dystocia births appear to have a lowering ef-
fect on the incidence.?”>” As a consequence many birth hospitals
strive to educate the delivery staff by giving regular shoulder dys-
tocia simulation trainings, which have proven to decrease the prev-
alence of permanent BPBI as well as other delivery complications.>”
Most BPBI resolve spontaneously during the first 3months.8° In
about one-fifth of the children, the injury is permanent.®* A perma-
nent BPBI injury causes lifelong disability of varying degrees.**™*% In
the most severe cases, the affected limb is short and painful, with a
limited range of motion and diminished sensation.’!> The incidence
of permanent BPBI is between 0.1 and 1.6 per 1000 births,>&%1617

This study aimed to assess risk factors leading to a permanent
BPBI in Southern Finland. In addition, the incidence of both perma-

nent and transient injury was calculated.

2 | MATERIAL AND METHODS

This retrospective population-based study analyzed risk factors for
a permanent BPBI. Helsinki University Hospital (HUS) Women's
Hospital, with its three satellite units, represents the only birth center
in Southern Finland, serving a population of two million inhabitants.
HUS New Children's Hospital is the only primary care center for pa-
tients with BPBI in the area. STROBE guidelines were followed.

2.1 | Data collection

The Finnish Institute for Health and Welfare (THL) (www.thl.fi) has gath-
ered standardized essential information on all pregnancies, including

Key message

The incidence of permanent brachial plexus birth injury is
on the rise in the non-white population for unknown rea-
sons. The injury appears to be worse in children of Black

women.

data on antenatal care, delivery characteristics, and information re-
garding the newborn. Race is not registered. For this study, the fol-
lowing maternal data were collected from the THL database: personal
identity code (for data linkage), maternal age, parity, comorbidities and
type of delivery, gestational age at delivery, mode and characteristics
of delivery, and complications during pregnancy and delivery. Assisted
deliveries are documented by the performing obstetrician, and data
regarding the procedure duration (minutes) and difficulty, number of
pulls, and the difficulty in delivering shoulders (1=easy, 2=moder-
ate, 3=difficult) are registered. Data collected from the newborn in-
cluded personal identity code, sex, birthweight, and birth injuries as
International Classification of Diseases 10th revision (ICD-10) codes.

Statistics Finland (www.stat.fi) collects data regarding Finland's
migrant population including country of birth, residential area, par-
ity, and maternal age at delivery year. The data from the Statistics
Finland database are only available in aggregated format. In this
study a migrant is defined as a person with foreign (non-Finnish)
background up to second generation.

HUS New Children's Hospital hosts a prospective BPBI regis-
try storing information on all children with a permanent BPBI as
well as maternal birth characteristics. The registry includes data
on newborn birthweight, sex, side of injury, and severity of the
injury. In addition, it includes information on possible parental mi-
grant status and departure country, race, and knowledge of the na-
tional language (Finnish or Swedish). Race is described as the US
National Institutes of Health recommends (Black, Asian, Caucasian,
and Hispanic). From 2006 HUS Women's Hospital and Children's
Hospital have been using the same electronic patient record system.

Any child presenting with BPBI in Southern Finland is exam-
ined by the referral center's pediatrician at 0-2days of age. All
children with an injury that does not resolve itself during the first
month are referred to the HUS New Children's Hospital's BPBI
clinic for further evaluation by a specialized team consisting of a
hand surgeon with a minimum level 4 expertise, an occupational
therapist, a physiotherapist, and a nurse.*®'? The same team reg-
ularly examines patients at set intervals from 1 month to 18years.
The 3-month Toronto test score (3MTS) is calculated to assess the
injury's severity.13 The 3MTS is graded from O to 10, where 3.5 or
lower indicates a severe type of permanent injury where the child
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may benefit from plexus reconstruction. A permanent BPBI is de-
fined as clinically evident limited active or passive range of motion
or decreased strength of the affected limb that is still detectable

at 1year.

2.2 | Statistical analyses

Maternal and delivery characteristics between cases with and
without BPBI were compared using the chi-squared and t tests. A
similar comparison was used to detect differences between migrant
and native women as well as women and children of different ra-
cial backgrounds. Associations with the severity of the injury was
investigated by fitting linear regression models for the 3MTS score.
Univariate and multivariate models were used to identify correla-
tions between maternal risk factors (including race and migration
status) and permanent BPBI. The level of significance was set at
p<0.05. Odds ratios (OR) with 95% confidence intervals (Cl) for hav-
ing a severe injury (3MTS <3.5) were calculated. An external biostat-

istician was consulted.

TABLE 1 Maternal and delivery
characteristics.

Deliveries/newborns
Age (years)

BMI

Nulliparity

Diabetes (all)
Gestational diabetes
Diabetes type |

Duration of pregnancy
(weeks)

Cesarean delivery
Induction of labor
Breech delivery

Stage Il duration
(minutes)

Assisted delivery

Shoulder dystocia
Birthweight
Migrant mother

African

3 | RESULTS

3.1 | Study population

All women giving birth between 2006 and 2022 in Southern Finland
and their live-born children were included in the study (Table 1).
During the study period, 298428 live births occurred in the study
area, of which 52725 were births by migrants (17.7%) (Table 2). The
rate of cesarean deliveries increased from 18.3% in 2006 to 22.7%
in 2022, with an overall frequency of 18.5% (n=54788). Of all
newborns, 600 sustained a BPBI (ICD-10 codes: P14.0, P14.1, and
P14.3), of which 100 (51 girls) were permanent (16.7%). Of the chil-
dren with a permanent injury, 98 were born vaginally (six breech)
and two via emergency cesareans (breech n=1, placental abrup-
tion n=1). All except four were full-term deliveries with a mean
pregnancy duration of 39.9weeks (range 37.0-42.3, SD +2.1). Of
the four premature newborns, two were breech births at 28 and

29 weeks of gestation and two were cephalic births at week 35.
In 54/100 children the injury was right-sided (two bilateral, both
breech). The mean 3MTS was 5.6 (range 0-9.3, SD +2.2). Thirty-two

p value
Births resulting in a BPBI vs.
All births (excl. BPBI) permanent BPBI no BPBI
298328/299119 100/100
31.4(12.3-58.1, SD +5.2) 31.0(18.8-41.9,SD +5.2) 0.399
24.2(12.0-68.0, SD +4.7) 26.9 (17.5-41.5,SD +4.9) <0.001
45.5% (n=134553) 47.0% (n=47) 0.770
12.3% (n=36379) 28% (n=28) <0.001
11.3% (n=33515) 24% (n=24) <0.001
0.6% (n=1784) 4% (n=4) <0.001
39.8(21.6-44.3,SD +1.8) 39.9 (28.9-42.3,SD +2.1) 0.648
18.5% (n=54788) 2% (n=2) <0.001
24.6% (67 575/274893) 26% (n=26) 0.115
0.7% (n=2023) 6.1% (n=46) <0.001
30.5 (0-90, SD +27.7) 31.2 (4-81, SD +18.6) 0.07
10.1%? (29 704 vacuum, 44.6%° (41/92, all vacuum)  <0.001
26 forceps)

0.3%" (663/240640) 57.6%° (n=53/92) <0.001
3477 (400-6150, SD +573) 4107 (780-5580, SD +677) <0.001
17.6% (n=52725) 32% (n=32/100) <0.001
3.9% (n=11738) 18% (18/100) <0.001

Note: Obstetric data from all deliveries (n=298428) in Southern Finland from 2006 to 2022. BMI
as reported at the start of the pregnancy. Comparisons between the groups were made using
the chi-squared and t tests. Results are expressed in mean with range and SD or rate (%) and

number (n).

Abbreviations: BMI, body mass index; BPBI, brachial plexus birth injury; SD, standard deviation.

?Breech and cesarean deliveries were excluded.

PBoth were emergency cesarean deliveries (placental abruption and unexpected breech in
spontaneously started deliveries).
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TABLE 2 Incidence of permanent brachial plexus birth injury by maternal migration background continent.
Native Asia Africa America® Europe Oceania Unknown All
Live births (n) 245703 15711 11738 1377 23133 63 703 298428
Permanent BPBI (n) 68 5 18 1 8 0 0 100
Incidence 0.27 0.32 1.53 NA 0.35 NA NA 0.34

Note: The difference in the incidence of permanent BPBI compared with native population by maternal migration background continent during the
study period from 2006 to 2022. Cesarean deliveries have not been removed as mode of birth is not gathered in the Statistics Finland database.

Abbreviation: BPBI, brachial plexus birth injury.

#America represents North, Central and South America in the database, which is why one Hispanic mother could not be referenced to her
background continent (South America).

TABLE 3 Differences in delivery

e Non-white pvalue characteristics between Caucasian and

Number of deliveries 76 24 NA non-white mothers.
Age (years) 31.7 (19.4-41.9, SD +5.0) 29.2 (18.8-40.3, 0.08

SD +5.6)
BMI 26.1(19.3-41.5,SD +4.6) 28.3(20.1-40.0, 0.03

SD +5.3)
Nulliparity 47.4% (n=36) 25.0% (n=6) 0.01
Diabetes (all) 26.3% (n=20) 33.3% (n=8) 0.54
Gestational diabetes 22.3% (n=17) 29.2% (n=7) 0.49
Diabetes type | 3.9% (n=3) 41% (n=1) 0.9

Pregnancy duration (weeks)

40.0 (28.9-42.3,SD +1.9)

39.8(38.0-42.1,SD 0.78

+2.6)
Induction of labor 26.3% (n=20) 25.0% (n=6) 0.89
Cesarean delivery 2.6%° (n=2) 0.0% (h=0) NA
Breech delivery 5.2% (n=4) 8.3% (n=2) 0.04
Assisted delivery 46.4%° (n=32) 40.9%° (n=9) 0.69
Duration (minutes) 7.4 (1-20,SD +4.7) 8.8(5-16,SD +3.7) 0.51
Number of pulls 3.4 (1-10, SD +2.0) 47 (1-8,SD +2.2) 0.11
Shoulder delivery difficulty 2.7 (1-3,SD +0.6) 2.6(1-3,SD +0.6) 0.74
(1-3)
Overall difficulty (1-3) 1.6 (1-3,SD +0.7) 2.3(1-3,SD +1.0) 0.046
Stage Il duration (minutes) 32.6 (4-81,SD +18.3) 25.6 (4-65,SD 0.09
+17.1)
Shoulder dystocia 57.9%° (n=40) 59.1%° (n=13) 0.87
Birthweight (grams) 4062 (780-5010, SD +656) 3913 (1510-5580, 0.38

SD +743)

Note: The differences in pregnancy and delivery characteristics between Caucasian and non-white
mothers to children with a permanent brachial plexus birth injury. Comparisons between the
groups were made using the chi-squared and t tests. Results were expressed in mean with range

and SD or rate (%) and number (n).

Abbreviations: BMI, body mass index; BPBI, brachial plexus birth injury; SD standard deviation.

2Breech and cesarean deliveries were excluded; all assisted deliveries were vacuum extractions.

bBoth were emergency cesarean deliveries (placental abruption and unexpected breech in

spontaneously started deliveries).

(32%) of the children with a permanent injury were born to migrant

mothers, eighteen (56%) of which were Black, and of African descent.

The remaining 14 children were born to migrants from Europe (n=8,

Caucasian), Asia (n=5, Asian), and South America (n=1, Hispanic).

All native mothers (n=68) were Caucasian. Tables 1 through 3 pres-

ent further birth and maternal characteristics.

3.2 | Risk factors

Mothers of children with a permanent BPBI had a higher body mass
index (BMI) at the start of pregnancy and more often presented
with any type of DM (p<0.001 for both). In comparison with all
other mothers, mothers of children with a permanent BPBI had a



GRAHN ET AL.

significantly higher occurrence of deliveries complicated by shoul-
der dystocia (59% vs. 0.3%) and/or assisted deliveries (45% vs. 10%)
(p<0.001 for both). There was no difference in maternal age, parity,
gestation at delivery, incidence of induction, or duration of stage 2
(active labor) between the forementioned groups (Table 1). Children
with a permanent injury were heavier at birth (p<0.001).

The migrant mothers were younger (mean 29.4 vs. 32.1years,
p=0.02) than the native mothers. However, no difference was found
in BMI, DM, nulliparity, duration of pregnancy, type of delivery,
occurrence of shoulder dystocia, or birthweight between the two
(p>0.05) groups. Non-white women (Asian, Black, Hispanic, n=24)
had a higher BMI at the start of pregnancy (mean 28.3 vs. 26.1kg/
m?, p=0.03) and a lower rate of nulliparity (25% vs. 47%, p=0.01) in
comparison with Caucasians (Table 3). This difference was more pro-
nounced in Black mothers (mean BMI 28.7 kg/m?, p=0.02 and 16.7%
nulliparity rate, p<0.01). Race did not impact gestation at delivery
nor the incidence of induced deliveries; however, the incidence
of breech deliveries was higher in the non-white group (p=0.04)
(Table 3). Among the 41 assisted deliveries, the non-white (n=9)
women's procedures were categorized as more difficult (p=0.046)
in comparison with Caucasians (Table 3). Of the 32 migrant mothers,

only 10 spoke one of the national languages at the time of delivery.

3.3 | Severity of the injury

Neither the duration of delivery stage 2 nor duration of the vacuum
extraction correlated with the injury's severity (p>0.05). Children
of Black mothers had a more severe injury compared with all others
(p=0.007) with a mean 3MTS of 4.2 (range 0.0-6.5, SD +1.6) vs.
5.6 (range 0.0-9.3, SD +2.2) (Figure 1). Neither migrant Caucasians
(mean 6.3, range 0.3-7.6, SD +1.3, p=0.7) nor Asians (mean 7.2,

10,0
9,0
80
7,0
6,0
FIGURE 1 Box-plot figure showing 5,0
the difference in the 3-month Toronto
test scores. A lower score indicates a 40
more severe injury. All children's scores
are included in group All (n=100), both s
native and migrant Caucasians in group
Caucasians (n=76), and all Black (n=18) 2o
in group Black. The median (line in box) g
separates the first and third quartiles.
The difference is statistically significant &0
between the Black and All as well as Black
00 —

and Caucasian (p=0.003 and p=0.004).

range 5.4-8.6, SD +1.9, p=0.3) showed any statistically significant
difference to the native population (mean 5.9, range 0.0-9.3, SD
+2.3) with regards to the 3MTS.

The OR of having a child with a 3MTS of 3.5 or lower was trend-
ing higher in the migrant population (OR 2.2, 95% Cl 0.8-6.0) when
compared with the native population. When analyzing the effect
of race, Black mothers had the highest OR of having a child with
a 3MTS of 3.5 or lower (OR 2.3, 95% Cl 0.8-6.8) when compared
with all others. Knowledge of national language at delivery did not

correlate with the severe injury (p=0.4).

3.4 | Uni- and multivariate models

In the univariate linear regression analysis, non-white race was as-
sociated with a more severe injury expressed by 3MTS (f=-1.12,
range -2.17 to -0.07, p=0.004). For Black women, the correlation
was strongest (=-1.64, range -2.79 to -0.49, p=0.005). In the
multivariate model adjusted for possible risk factors leading to BPBI,
only Black race negatively impacted the outcome defined as lower
3MTS (p=-1.52, range -2.88 to -0.15, p=0.03) (Table 4). No other
associations between migration status, race, or birth characteristics,
as described in Table 1 in relation to 3MTS, were found in the uni- or
multivariate models (p>0.05).

3.5 | Trendinincidence

The mean calculated risk for a permanent BPBI in Southern Finland
over the study period was 0.40 per 1000 vaginal live births, whereas
the same for all deliveries was 0.34 (Table 2). The overall incidence

showed a decreasing trend with considerable annual variation

W All
M Caucasian
M Black
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(Figure 2). The incidence was higher in the migrant vs. the native
population (0.61 vs. 0.27, p=0.01) with African migrants having the
highest incidence of 1.53 in comparison to the native population
(p=0.006) (Table 2). Over the past 10years (2013-2022) the inci-
dence has been increasing in the immigrant population in compari-
son with the native population (p=0.02) (Table 2). During the last
5years of the study (2017-2022), more than half of all children with

TABLE 4 Multivariate model used to determine the effect of
different maternal risk factors on a more severe permanent brachial
plexus birth injury defined as a 3-month Toronto test score (3MTS)
<3.5.

Maternal variable Beta (range) p value
Body mass index -0.02 (-0.14 to 0.09) 0.71
Diabetes mellitus (all) -0.94 (-2.16 t0 0.27) 0.13
Shoulder dystocia -0.57 (-1.62 to 0.48) 0.29
Age -0.03 (-0.13 to 0.07) 0.52
Birthweight 0.05 (-0.05 to 0.16) 0.33
Duration 0.12 (-0.19 t0 0.43) 0.44
Nulliparous 0.22 (-0.98 to 1.42) 0.71
African -1.52 (-2.88 to -0.15) 0.03

Note: Only Black race associated with a worse 3-month Toronto Score.

Incidence per 1000

(=]

nN

_(‘)

o

200 2009 2010 2011 2012 2013

Incidence mmigrant

a permanent (n=22) injury were born to migrant mothers (n=12)
(Figure 3).

4 | DISCUSSION

Migrant women, especially Black women had a higher risk for having
a child with a permanent and more severe type of BPBI (p <0.05).
Racial variations in the prevalence of BPBI have been reported
both from the UK and the USA, suggesting socioeconomic factors
as well as lack of access to high-quality perinatal care may play a
role.?”* The UK National Health Service (NHS) maternity statistics
from 2022 showed a prevalence of BPBI in Black women of 0.8 in
1000 live births, whereas the same for Caucasians was 0.5.%° In
Finland, all women are entitled to the same free-of-charge prenatal
care, including regular appointments with a midwife or physician
to monitor maternal and fetal well-being and screen for various
risk factors. All deliveries are treated in public hospitals with highly
trained delivery staff; private obstetricians are unavailable for de-
livery. It is possible that although the health care is free, it might
be used differently by the immigrant population. It is not possible
to know with high reliability whether the treatment of immigrant
women was equal to that of native women. Unfortunately, we did
not assess provision of antenatal care at the time of childbirth.

2014 2015 2016 2017 2018 2019 2020 2021 2022
Birth year

— |NCidence natve

FIGURE 2 The incidence of permanent brachial plexus injury in migrant (mean 0.61+0.49 SD, range 0.0-1.8) and native (mean
0.27+0.16 SD, range 0-0.62) births over the study period expressed as two-period moving averages. The mean total incidence during the
study was 0.34+0.18 SD per 1000 births (range 0-1.8). Cesarean deliveries have not been removed as they are not gathered in the Statistics
Finland database. The difference in the incidence of permanent injuries between native and migrant populations was statistically significant

(p=0.003).
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FIGURE 3 Anincreasing rate (%) of children with a permanent brachial plexus birth injury are born to migrant mothers presented as a
two-period moving average. The migrant population (rate) during the study period from 2006 to 2022 in Southern Finland is also shown.

However, major discrepancies in either utilization or treatment
would lead to more pronounced pregnancy-related complications
such as a higher rate of DM and fetal macrosomia, or differences
in induction or assisted deliveries, which were not identified in this
study. We believe that variation in maternity care due to socioeco-
nomic status is unlikely to explain the differences in the incidences
of this study.

Gestational DM (GDM) is a known risk factor for fetal macroso-
mia. In this study, mothers to children with a permanent BPBI had
a significantly higher frequency of GDM as well as pregestational
diabetes compared with the background population (p<0.001 for
both). The diagnostic criteria for GDM have been changing over
time.2! More recent reports evaluating the relationship between
maternal glycemia and fetal growth trajectories have confirmed the
early impact of maternal glycemia on excess fetal growth before the
diagnosis of standard GDM (from 24 weeks) suggesting the impor-
tance of early identification of mothers at risk.?* Dietary accultur-
ation appears to increase the risk of GDM in non-white women.??
In addition, African migrant women are reported to have the worst
pregnancy outcomes among migrants and appear to develop GDM
more often.® A strong inverse association between a woman's own
birthweight and her risk for later developing GDM has been found,
which appears to be independent of BMI.% According to this “fetal
origin” hypothesis, intrauterine malnutrition—which occurs in many
developing countries—impairs the function of pancreatic beta cells
increasing the women's risk of developing GDM when exposed to
a high-energy diet later in life.2* Unfortunately, we had no informa-
tion on the number of mothers in this study who underwent an oral

glucose tolerance test, and therefore we were unable to analyze
possible differences in glucose levels between the mothers of chil-
dren with a permanent BPBI and all mothers.

BPBI is declining in Finland, the UK, and the parts of USA.™
Shoulder dystocia simulation training has yielded excellent results in
lowering the prevalence of BPBI—nationally and globally—and is possi-
bly the main reason for the decline together with the increase in cesar-
ean births.>”>” Nevertheless, the incidence in the migrant population
is increasing, with almost 60% of children with a permanent injury born
to migrant mothers during the last 5 years of the study. Also other
studies have noted a greater prevalence of severe maternal comorbid-
ities as well as an elevated risk of death during childbirth in migrants
and non-White women.?>~28 Many risk factors for these complications
are the same as those of shoulder dystocia.s’7 In parts of Sweden the
incidence of stillbirths appears higher in women from sub-Saharan
countries in comparison with women originating from other areas.?®
Similarly, according to the UK NHS Maternity Statistics 2021-2022
Asian and Black women have a significantly higher risk for neonatal
deaths (3.0 vs. 1.3 per 1000 live births) and emergency cesarean sec-
tions (25% vs. 18%) compared with Caucasians.?%?? According to the
UK NHS Maternity Statistics 2021-2022 Asian and Black women have
a significantly higher risk for neonatal deaths (3.0 vs. 1.3 per 1000 live
births) and emergency cesarean sections (25% vs. 18%) compared with
Caucasians.?%?? The same statistics show that Caucasian women's de-
liveries progress spontaneously slightly more often than in other ethnic
groups (52.2% vs. 50.0%).2%?? As there was no difference in the preva-
lence of the known risk factors for shoulder dystocia or BPBI between
the groups of this study, the answer to the injury's predominance in
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the non-white population could lie in pelvic anatomy. Women from
the European gene pool often present with a transversally oval inlet
compatible, while East Asian and African women, on average, have a
rounder inlet, often oval in the anterior-posterior direction, matching
the anthropoid pelvic shape.2°-32 It has been suggested that delivery
progresses slightly differently in different pelvis types, and some argue
that an anthropoid pelvis more often leads to a persistent occiput pos-
terior position (OR 1.4 in Black vs. Caucasian women), increasing the
risk for maternal and newborn morbidities.>*** In births complicated
by shoulder dystocia, the occiput posterior position has been reported
to increase the risk of BPBI.3® Unfortunately, occiput posterior position
is not registered in the birth registry in Finland.

As most of the migrant women (22/32) did not speak either of
the two national languages at the time of childbirth, it is possible
that lack of a common language as well as different cultural back-
ground influenced the expecting mother's ability to understand di-
etary as well as pregnancy- and delivery-related instructions during
pregnancy as well as during the progression of labor. Interpreting
services could be beneficial during pre-birth evaluation to confirm
that the expecting mother knows when and whom to contact, and
in addition to improve the communication with the delivery staff.
Training the delivery staff in cultural differences during childbirth
could be of benefit.

We have defined risk factors for a permanent BPBI and reported
the population-based incidence with special emphasis on the moth-
ers' racial background. According to our knowledge, this is the first
study to analyze a defined population for risk factors leading to a
permanent BPBI using the participating hospitals' long tradition of
prospective data gathering and the registry of THL, which has been
shown to have high completeness and validity.®® As information on
race must not be registered in the THL database for legal reasons,
risk factor analysis mirroring the whole population based on racial
subgroups could not be done. Instead, we had to use aggravated
data as reported by Statistics Finland, making the rather blunt as-
sumption that most migrants from Africa are Black and those from
Asia are Asians. Complete subgroup analysis was unachievable be-
cause of the small number of patients from some continents. DM
during pregnancy is clearly of importance and we strongly suggest
that future studies analyze the relationship between glucose levels

during pregnancy and outcome.

5 | CONCLUSION

Care should be taken, especially in the migrant population, to pre-
vent and promptly recognize and treat known risk factors leading to
birth complications. The incidence of a permanent BPBI is on the rise
in the migrant population in Southern Finland.
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