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Abstract

Background: Studies have shown differences in the risk of caesarean section (CS) between ethnic minority
groups. This could be a marker of unequal health care. The aim of this study was to investigate differences in
the risk of CS between immigrants of various origins in Denmark, where all health care is free and easy to
access, and Danish-born women. A further aim was to determine the possible influence of known risk factors
for CS.

Methods: The design was a population-based register study using national Danish registers and included all
live- and stillborn singleton deliveries by primiparous women in Denmark from 2004 to 2015. The total study
population consisted of 298,086 births, including 25,198 births to women from the 19 largest immigrant
groups in Denmark.

Multinomial logistic regression analysis was used to estimate relative risk ratios (RRR) of emergency and
planned CS, using vaginal delivery (VD) as reference, in immigrant women compared to Danish-born women.
A number of known risk factors were included separately.

Results: Women from Turkey, the Philippines, Thailand, Somalia, Vietnam, Iran and Afghanistan had a statistically
significant elevated risk ratio of emergency CS vs. VD compared to Danish-born women; adjusted RRR's ranging 1.15-2.
19. The risk ratio of planned CS vs. VD was lower among the majority of immigrant groups, however higher among
women from Poland, Thailand and Iran, when compared to Danish-born women. None of the studied explanatory
variables affected the risk ratio of planned CS vs. VD, whereas maternal height contributed with varying strength to the
risk ratio of emergency CS vs. VD for all immigrant groups.

Conclusion: Substantial variations in CS risks by maternal country of birth were documented. Some of the disparities in
emergency CS seem to be explained by maternal height.

Keywords: Caesarean section, Immigrants, Ethnicity, Disparities, Risk factors

Background

The use of medical interventions in childbirth, including
caesarean section (CS), has increased during the past de-
cades [1]. In Brazil and Iran CS rates have reached levels
of around 50% of all deliveries [2]. In Denmark the CS rate
increased from 13% in 1995 [3] to 21% in 2015 [2]. Even
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though a CS can be a lifesaving procedure when medically
indicated, the World Health Organization (WHO) has
assessed that national CS rates exceeding 10-15% are not
associated with reduced maternal and perinatal mortality
[4]. Although today a CS is considered a safe procedure in
most countries, it is still associated with an increased
number of short and long-term complications for both
the mother and the child [4]. Potential pathways leading
to CS are likely multifactorial and interrelated [5] and
combine biological, medical, social and cultural conditions
as well as quality of care issues [5, 6].

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-019-2331-6&domain=pdf
http://orcid.org/0000-0003-4148-9765
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:trdr@sund.ku.dk

Rasmussen et al. BMC Pregnancy and Childbirth (2019) 19:194

International migration has grown rapidly during the
past 15years. Globally, women represent around one
half of all migrants [7] and in many Western European
countries, around one-fifth of all births are to immigrant
women [8]. Likewise, the number of immigrants in
Denmark has increased in recent decades; the number
of non-Western immigrants increased more than 5
times from 1986 to 2016 [9].

Several international studies have shown differences in
the number of births delivered by CS between migrants
and national born women in Western industrialized
countries [10]. A systematic review and meta-analysis
from 2013 and a review from 2015 revealed consistently
higher overall CS rates among immigrant women from
Sub-Saharan Africa, Somalia and South Asia compared
to non-migrants and additionally higher rates of emer-
gency CS among women from North Africa/ Middle
East and Latin America [6, 10].

Ethnic disparities in CS could be a marker of un-
equal health care and could indicate both under- and
overuse, which is why both high and low rates of CS
might be of concern. Underuse of planned and over-
use of emergency CS in the same group of women
could indicate issues related to suboptimal communi-
cation and antenatal care.

Thus, the overall aim of this study was to investigate
differences in the risk of CS in Denmark between the
largest immigrant groups and Danish-born women in
the period 2004-2015. Additionally, the aim was to in-
vestigate whether known risk factors for CS could con-
tribute to and explain potential differences.

Methods

Design and study population

We conducted a population-based register study including
all live- and stillborn singleton births with gestational
age > 22 weeks delivered by Danish-born women and
women from the 19 largest immigrant groups in Denmark
in the period 2004-2015. Danish-born women were in-
cluded as the reference group. We chose only to include
primiparous women to avoid the influence of delivery
mode and outcome of previous pregnancies.

Data was drawn from the Danish Medical Birth Regis-
try and linked to socioeconomic and demographic data
including information about maternal country of origin
and immigrant status from national registries at Statis-
tics Denmark, using unique personal identification
numbers.

Women with an unspecified type of CS that could not
be classified as either emergency or planned were ex-
cluded (n=50). After this exclusion, the total study
population for analysis consisted of 298,086 births, in-
cluding 25,198 births by immigrant mothers.
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Main outcome measure

The outcome measure was delivery by CS classified as ei-
ther emergency or planned with vaginal delivery (VD) as
reference. Information about type of CS was obtained
from the Danish Medical Birth Registry, based on Inter-
national Classification of Disease codes (ICD-10) and op-
eration codes. Emergency CS was based on the following
codes: ICD-10 0821 and operation codes KMCA10 (A, D,
E) and KMCA12 (A, B). Planned CS was based on ICD-10
0820 and operation codes KMCA10B and KMCA11.

Exposure

The main exposure was maternal country of birth. Accord-
ing to Statistics Denmark, immigrants are defined as being
born abroad and having no parents who are both: (1) born
in Denmark and (2) Danish citizens [9]. Descendants are
defined by the same criteria except they are born in
Denmark. Danish-born women were used as the reference
group and included descendants. Deliveries by descendants
accounted for 2% of the births by Danish-born women.

For a small percentage of women, new information
about parental origin or citizenship resulted in change in
immigrant status and country of origin. For these
women we used the latest documented information.

Other explanatory variables

We a priori selected a number of explanatory variables
known to be associated with maternal country of birth
and the risk of CS including year of birth, maternal age,
gestational age, pre-pregnancy BMI, maternal height,
fetal birth weight and medical conditions such as gesta-
tional hypertensive disorders (preeclampsia or eclamp-
sia) and diabetes. Information about these variables was
drawn from the Danish Medical Birth Registry.

Year of birth was the only variable considered as a po-
tential confounder as both the composition of the vari-
ous immigrant groups and the annual number of CS,
possibly caused by changes in clinical guidelines, chan-
ged over the years. All other covariates were considered
as explanatory factors.

Maternal age at delivery was divided into three categor-
ies: < 24, 25-34 and > 35 years and gestational age as pre-
term (week 22 + 0—36 + 6), term (week 37 + 0-41 + 6) and
postterm (> 42 + 0). Prepregnancy BMI was divided into
the following four categories: underweight (< 18.5), nor-
mal weight (18.5-24.9), overweight (25-29.9) and obese
(= 30). Maternal height was used as a continuous variable
in cm. 3-12% of women from all countries of origin had
missing information about maternal pre-pregnancy BMI
and height.

Information about diabetes and gestational hypertensive
disorders was coded as yes/no. Information about diabetes
included both type 1, type 2 and gestational diabetes and
was based on ICD-10 code DO24 and additional sub
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codes. The variable gestational hypertensive disorders was
based on ICD-10 codes O13-O15 (hypertension, pre-
eclampsia and eclampsia). Fetal birth weight was divided
into the categories: <2500g., 2500-4500 g. and > 4500 g.
Fetal birth weight was also listed as a mean value.

Maternal level of highest educational attainment was
categorized as <10, 10-12, > 12 years and no informa-
tion. The last category was formed due to a high number
of missing values among immigrant women. Paternal
origin was divided into the categories Danish-born and
immigrant/ descendant.

Statistical analysis

Descriptive analyses were conducted to examine the dis-
tribution of explanatory variables according to maternal
country of birth. Multinomial logistic regression analysis
was used to estimate ratios between relative risks (RRR)
of respectively emergency and planned CS vs. VD, with
corresponding 95% confidence intervals (CI), for immi-
grant women and Danish-born women. All analyses
were complete case analyses and adjusted for year of
birth. The regression model adjusted for year of birth
was additionally adjusted separately for maternal age,
length of gestation, diabetes, gestational hypertensive
disorders, fetal birth weight, maternal prepregnancy BMI
and maternal height, to examine to what extent these
factors could explain ethnic differences in risk of CS.

All analyses were conducted using STATA version 14.1.

Results

Ex-Yugoslavian and Polish women accounted for the largest
proportion of births to immigrants, with 2699 and 2685 de-
liveries respectively (Tables 1 and 2).

Maternal age at delivery varied among ethnic groups.
Around 50% of women from Iraq, Somalia and Lebanon
were 24-years or younger when having their first child,
whereas women from Germany, Thailand and Iran had the
highest number of first-time deliveries above the age of 35.

Compared to all other groups, women from Somalia
had the highest frequency of postterm deliveries.

Being underweight (BMI<18.5) was most prevalent
among women from China, Vietnam, Thailand and the
Philippines, while being obese (BMI = 30) was most preva-
lent among Icelandic and Danish-born women.

Women from Vietnam, Thailand and the Philippines
had the lowest mean maternal height (mean height =
155 cm).

Diabetes in pregnancy was most prevalent among
women from Morocco and Pakistan, whereas women
from Somalia, Sweden, Iceland and Danish-born women
had the highest prevalence of gestational hypertensive
disorders.
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Except for women from Germany, Norway, Sweden,
Iceland, China and Iran, educational level was lower for
all other immigrant groups compared to Danish-born
women. However, information about highest educational
attainment was missing for a substantial number of im-
migrants (ranging from 18 to 68%).

The large majority of children born by non-Western
immigrant mothers had fathers who were immigrants or
descendants, except for children born by women from
Thailand and the Philippines, where 80% of the fathers
were Danish-born. For children of Somali-born women
25% had no information about paternal origin.

Table 3 shows the estimated RRRs and 95% Cls for
emergency and planned CS respectively among the 19
largest groups of immigrants compared to Danish-born
women, adjusted for year of birth. The risk ratio of
emergency CS vs. VD was statistically significantly in-
creased for women from Turkey (RRR: 1.15, 95% CI =
1.02-1.30), the Philippines (RRR: 2.19, 95% CI=1.92—
2.49), Thailand (RRR: 1.61, 95% CI = 1.40-1.86), Somalia
(RRR: 1.74, 95% CI=1.50-2.01), Vietnam (RRR: 1.26,
95% CI=1.07-1.47), Iran (RRR: 1.66, 95% CI=1.42—
1.95) and Afghanistan (RRR: 1.29, 95% CI=1.09-1.53)
compared to Danish-born women.

The majority of immigrant women had a significant
lower risk ratio of planned CS vs. VD compared to
Danish-born women, with adjusted RRR’s ranging from
0.44 to 0.72. Women from Poland (RRR: 1.22, 95% CI =
1.05-1.43), Thailand (RRR: 1.40, 95% CI =1.11-1.78) and
Iran (RRR: 2.14, 95% CI = 1.71-2.67) were the only groups
with a statistically significantly increased risk ratio of
planned CS vs. VD relative to Danish-born women.

Table 4 shows that individual adjustments for maternal
age, gestational age, diabetes, gestational hypertensive
disorders and fetal birth weight did not considerably
change the estimates for emergency CS.

Adjustment for pre-pregnancy BMI slightly increased
the estimates for women from Vietnam, Thailand, the
Philippines and China. For women from China the esti-
mates changed from a risk similar to Danish-born
women to an increased risk of emergency CS, increasing
the risk among women from China with 16%.

Adjustment for maternal height considerably attenu-
ated the RRRs for maternal country of birth and emer-
gency CS for all immigrant groups. After adjustment for
maternal height women from Somalia (RRR: 1.50, 95%
CI=1.29-1.75), the Philippines (RRR: 1.25, 95% CI =
1.10-1.44) and Iran (RRR: 1.31, 95% CI=1.11-1.54)
were the only groups with an increased risk ratio of
emergency CS vs. VD compared to Danish-born women.

Separate adjustments for each of the explanatory vari-
ables did not affect the risk ratios of planned CS vs. VD,
indicating that differences in planned CS could not be
explained by these variables (Table 5).



Rasmussen et al. BMC Pregnancy and Childbirth (2019) 19:194

Page 4 of 11

Table 1 Number of deliveries by primiparous women and explanatory factors by maternal country of birth: Denmark 2004-2015

Total number of deliveries by Denmark  Ex. Yugoslavia Poland ~ Turkey  Irag Germany Norway Sweden Romania China
maternal country of birth n=272888 n =2699 n=2685 n=1856 n=1663 n=1500 n=1486 n=1403 n=1346 n=1292
Maternal age at delivery (years)
<24 199 333 192 332 519 120 104 85 17.1 10.1
25-34 69.4 59.5 721 59.1 425 67.6 76.6 73.0 741 764
235 10.7 7.2 8.7 7.7 5.7 204 13.1 185 88 135
Gestational age at delivery (weeks)
Preterm (22 4+ 0-36 +6) 6.6 59 4.8 59 58 56 6.3 5.1 5.1 4.5
Term (37 +0-41+6) 87.5 88.7 89.8 885 90.0 89.2 873 885 92.1 915
Postterm (= 42+ 0) 538 54 53 54 4.2 5.0 64 6.3 2.7 4.0
Missing 0.1 0.1 0.1 0.2 0.1 0.2 0.0 0.1 0.1 0.0
BMI
Underweight < 18.5 4.2 57 7.0 32 6.0 37 49 55 96 164
Normalweight 18.5-24.9 62.3 70.3 70.8 586 619 69.5 744 76.6 69.0 70.5
Overweight 25-29.9 19.3 139 14.3 20.1 19.1 16.7 14.3 14 14.7 7.1
Obese 230 11.0 5.7 43 6.7 79 7.1 4.2 3.1 44 13
Missing 33 44 36 114 5.1 3.1 23 35 23 46
Maternal height (mean) 1685 166.1 166.8 163.3 161.7 168.7 168.8 1683 164.7 161.9
Missing 2.7 3.7 3.1 106 43 29 2.2 2.7 2.2 3.7
Diabetes
No 97.2 96.9 974 94.2 95.2 97.5 98.0 989 96.7 939
Yes 28 3.1 26 58 4.8 2.5 20 1.1 33 6.1
Gestational hypertensive disorders
No 93.7 96.4 95.2 96.3 97.1 95.5 95.5 93.7 96.9 98.2
Yes 6.3 36 4.8 3.7 29 4.5 45 6.3 3.1 1.8
Birthweight
<25004. 45 44 33 50 49 4.2 4.2 39 4.2 2.5
2500-4500 g. 926 925 93.8 90.5 925 934 934 925 933 944
>4500g. 1.9 1.7 1.6 20 08 15 14 2.2 12 2.2
Missing 1.0 14 13 26 18 09 1.1 14 13 09
Mean (g.) 34329 3405.7 34152 33627 32852 34067  3451.1 34449 33672 34436
Maternal education (years)
<10 16.0 244 53 343 464 54 36 42 28 70
10-12 384 34.5 135 26.0 244 17.2 15.1 16.2 10.1 13.6
>12 44.5 22.1 189 123 109 354 479 4.7 189 34.1
No information 1.1 19.0 624 274 18.2 420 334 379 68.2 453
Paternal origin
Danish 90.7 14.0 30.1 4.5 4.2 59.2 781 76.0 233 353
Immigrant/ descendant 6.0 770 65.3 875 82.1 368 19.6 206 726 60.8
Missing 34 9.0 4.7 8.0 138 4.0 23 34 4.1 39

Frequencies are given in percentages and in rounded estimates

Discussion

Main findings

Findings from this study reveal substantial variation
in the risk of CS among women from the largest im-
migrant groups in Denmark compared to national

born women in the period 2004-2015. Increased risk
ratios for emergency CS vs. VD were found for
women from Turkey, the Philippines, Thailand,
Somalia, Vietnam, Iran and Afghanistan compared to
Danish-born women, whereas the risk ratios for
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Table 2 Number of deliveries by primiparous women and explanatory factors by maternal country of birth: Denmark 2004-2015

Total number of deliveries by Denmark  Philippines Thailand Pakistan  Somalia Vietnam Lebanon Iceland lIran Afghanistan Morocco
maternal country of birth n=272888 n=1127 n=1088 n=1070 n=956 n=953 n=926 n=910 n=906 n =860 n =472

Maternal age at delivery (years)

<24 199 10.1 153 27.7 482 1.8 525 24.2 120 393 16.5
25-34 69.4 780 64.2 65.9 449 771 420 69.5 69.1 557 65.3
235 10.7 119 206 6.5 6.9 1.1 55 64 189 5.0 182
Gestational age at delivery (weeks)
Preterm (224+0- 36+6) 66 7.5 78 7.2 6.7 79 58 56 53 5.1 45
Term (37 4+ 0-41+6) 87.5 886 89.9 894 80.5 89.6 90.1 88.7 911 91.1 86.8
Postterm (= 42+ 0) 538 38 23 35 12.7 23 4.1 57 35 36 85
Missing 0.1 0.0 0.0 0.0 0.1 02 0.0 0.0 0.1 0.2 0.2
BMI
Underweight < 185 4.2 126 146 10.7 120 16.0 64 39 55 83 4.2
Normalweight 18.5-24.9 62.3 67.7 689 544 539 741 634 61.8 66.7 65.2 564
Overweight 25-29.9 193 1.9 87 14.8 190 4.8 17.1 2038 17.0 155 227
Obese 230 1.0 2.8 2.1 8.1 76 1.1 6.8 102 6.3 30 6.8
Missing 33 50 56 12.1 74 4.1 64 34 45 80 10.0
Maternal height (mean) 168.5 1554 1584 160.7 164.7 156.9 162.5 167.8 162.9 160.3 163.5
Missing 2.7 44 5.1 104 57 3.2 56 3.0 4.0 6.6 85
Diabetes
No 97.2 94.2 95.6 92.5 95.9 96.0 974 98.7 95.5 94.9 91.1
Yes 28 58 44 75 4.1 4.0 26 1.3 45 5.1 89

Gestational hypertensive disorders

No 93.7 953 97.0 95.0 912 97.7 97.5 937 96.9 97.1 96.8
Yes 6.3 47 3.0 5.1 88 23 25 6.3 3.1 29 3.2
Birthweight
<25004. 4.5 5.8 59 9.2 74 6.5 4.1 4.0 5.0 50 36
2500-4500 g. 926 913 915 879 90.2 91.8 926 918 92.7 89.9 92.8
>4500g. 1.9 1.5 09 03 0.8 0.6 0.9 33 1.3 23 1.7
Missing 1.0 14 1.7 26 1.6 1.1 25 1.0 1.0 2.8 1.9
Mean (g.) 34329 33264 33135 31419 32129 32124 32893 35242 33447 33477 3409.8
Maternal education (years)
<10 16.0 9.8 270 179 522 253 410 1 16.0 328 195
10-12 384 18.1 224 16.9 255 255 279 175 257 276 24.8
>12 44.5 14.6 9.2 10.7 43 21.8 1.3 315 340 87 12.3
No information 1.1 576 414 546 18.0 274 19.8 399 243 309 434

Paternal origin

Danish 90.7 795 820 2.1 45 283 55 37.1 26.1 27 10.0
Immigrant/ descendant 6.0 16.9 14.9 90.8 70.0 66.5 78.1 585 70.5 85.8 854
Missing 34 3.6 3.1 7.2 255 5.1 164 44 34 115 4.7

Frequencies are given in percentages and in rounded estimates

planned CS vs. VD were lower among the majority of However, maternal height contributed with varying
immigrant groups, but increased among women born  strength to the risk ratios for emergency CS vs. VD for
in Poland, Thailand and Iran. all immigrant groups, but the increased risk ratios

None of the studied demographic, medical and obstet-  persisted among women from Somalia, the Philippines
ric factors affected the risk ratio of planned CS vs. VD.  and Iran.
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Table 3 Relative risk ratios (RRR) and 95% confidence intervals for respectively emergency caesarean section (CS) and planned CS
versus vaginal delivery among primiparous women by maternal country of birth: Denmark 2004-2015

Maternal Total Emergency Planned Vaginal Emergency CS Planned CS
E?rltjk? try of ggmber Cs (e)° CS 60" g/i)ﬁavery Adjusted for year of birth Adjusted for year of birth

deliveries

n
Denmark 272,888 16.0 54 785 1.00 (Ref) 0 (Ref)
Ex-Yugoslavia 2699 159 5.1 79.1 0.98 (0.89-1.09) 093 (0.78-1.11)
Poland 2685 150 6.6 784 0.95 (0.85-1.05) 2 (1.05-1.43)
Turkey 1856 184 36 780 1.15 (1.02-1.30) 0.66 (0.52-0.85)
Iraq 1663 16.5 4.0 79.5 1.02 (0.89-1.16) 0.72 (0.57-0.93)
Germany 1500 15.1 55 79.5 0.93 (0.81-1.08) 0 (0.80-1.25)
Norway 1486 123 48 829 0.73 (0.62-0.85) 0.83 (0.66-1.06)
Sweden 1403 14.8 6.4 788 0.92 (0.79-1.07) 8 (0.95-1.46)
Romania 1346 158 6.3 779 1.01 (0.87-1.17) 8 (0.95-1.48)
China 1292 157 3.7 80.6 0.96 (0.83-1.12) 0.67 (0.50-0.90)
Philippines 1127 290 53 65.7 2.19 (1.92-2.49) 8 (0.91-1.53)
Thailand 1088 23.1 6.8 70.1 1.61 (1.40-1.86) 0 (1.1 78)
Pakistan 070 170 38 79.2 1.06 (0.90-1.24) 0.70 (0.51-0.96)
Somalia 956 254 29 71.7 1.74 (1.50-2.01) 0.59 (0.41-0.86)
Vietnam 953 19.7 35 76.8 1.26 (1.07-147) 0.65 (046-0.92)
Lebanon 926 125 28 84.7 0.72 (0.59-0.88) 048 (0.32-0.71)
Iceland 910 15.3 2.5 822 0.91 (0.76-1.09) 044 (0.29-0.67)
Iran 906 22.7 99 67.3 1.66 (142-1.95) 214 (1.71-2.67)
Afghanistan 860 200 36 764 1.29 (1.09-1.53) 0.68 (0.48-0.98)
Morocco 472 18.6 36 77.8 1.17 (0.93-1.48) 0.67 (041-1.09)

Stated as a percentage of the total number of deliveries

Interpretation

Several international studies have identified differences
in CS rates among non-Western immigrants and na-
tional born women in Western industrialized popula-
tions [6, 10]. However, few previous studies differentiate
according to type of CS and use various definitions of
ethnicity, making comparison difficult.

Consistent with our findings, previous studies differen-
tiating according to type of CS and maternal country of
origin, have reported an increased risk of emergency CS
among immigrant women from Somalia and the Horn
of Africa [11-16]. Also consistent with our findings, a
Swedish study from 2017 reported an increased risk of
both planned and emergency CS among women from
Thailand and Iran [16].

In the present study, differences in length of gestation,
maternal age at delivery, diabetes, gestational hyperten-
sive disorders, fetal birth weight and pre-pregnancy
BMI, did not seem to explain differences in either emer-
gency or planned CS. Adjustments for maternal height,
however, led to a substantial attenuation of the risk esti-
mates for emergency CS, especially among women with
East Asian origin. After adjustment for maternal height,

the increased risk ratio of emergency CS vs. VD only
persisted among women from Somalia (RRR: 1.50; 95%
CIL: 1.29-1.75), the Philippines (RRR 1.25; 95% CI: 1.10—
1.44) and Iran (RRR 1.31; 95% CI: 1.11-1.54).

With an average height of 155-158 cm, East Asian
women had the lowest heights, 10-13 cm below the
average height of Danish-born women (Tables 1 and 2).
Short stature has been associated with CS due to labor
dystocia and cephalopelvic disproportion [17-19]. A
Norwegian study found that among immigrant women
from the Philippines fetopelvic disproportion was the in-
dication for CS in 40% of planned CS and 60% of emer-
gency CS cases [12]. In present study, 80% of women
born in Thailand and the Philippines had partners of
Danish origin. Both maternal and paternal height have
genetic effects on the fetal size of offspring and a large
average parental height difference is linked to increased
risk of complicated births [20]. Thus, the increased risk
ratio of emergency CS vs. VD among women from
Thailand and the Philippines might be explained by
cephalopelvic disproportion due to short stature and
large for gestational age (LGA) birth weight due to pa-
ternal influences. Increased attention from clinicians
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about the possible need for induction of labor or a
planned CS among short stature women might help pre-
vent an emergency CS due to cephalopelvic dispropor-
tion. More research providing prediction models for the
risk of CS taking factors such as maternal height, pater-
nal origin and estimated fetal birthweight into account
could be helpful in clinical decision-making.

Patient preference has been considered a potential ex-
planation for differences in CS rates. A Norwegian study
found that immigrant mothers’ preferred mode of deliv-
ery is influenced by the CS rate in their country of origin
[21]. Iran has one of the highest CS rates in the world
[2]; a fear of vaginal delivery and social norms are sug-
gested reasons [22]. A study from Tehran found that
high age at marriage and high level of education was as-
sociated with preference for delivery by CS [23]. Like-
wise, our results demonstrate a higher maternal age at
first delivery and generally higher education level among
immigrants from Iran. Thus, social and cultural factors
are possible explanations for the observed elevated risk
of planned and emergency CS among Iranian women.
However, lack of information about CS on maternal re-
quest did not enable us to investigate this further.

With a proportion of 2.9% of all deliveries, Somali
women had one of the lowest risks of planned CS and add-
itionally one of the highest risks of emergency CS. This was
unexplained by common risk factors for CS, indicating the
influence of other factors. High rates of emergency CS, but
low rates of planned CS may be a sign that this group is
not being assigned to a medically indicated CS, resulting in-
stead to an emergency CS.

This vulnerability of Somali-born women in relation to
emergency CS is consistent with previous studies [11-
16]. Qualitative studies have shown that this group of
women perceive CS with significant fear [24—26]. Social,
cultural and linguistic barriers have been reported to
lead to mutual misunderstanding and mistrust between
the pregnant and delivering women and the health care
providers [5, 6, 27]. It has also been documented that
these barriers in a Nordic context are related to delays
in the initiation of optimal care, resulting in an increased
risk of acute interventions and poor perinatal outcome
[28, 29]. Thus, suboptimal care for migrant women,
maybe due to cultural and linguistic barriers and inad-
equate cross-cultural communication skills among
health care providers might play a role.

High prevalence of female genital cutting has been
suggested as an explanation of the high emergency CS
rates in this group [30, 31], this is, however an issue that
could be addressed prenatally.

Studies have reported that there is inadequate
provision by health care services of good-quality inter-
preter services for migrants [32, 33]. Adequate use of in-
terpreters during prenatal care and labor might be an
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important factor in preventing an overuse of emergency
CS in certain ethnic groups. Additional, more detailed,
studies investigating indications for CS are likely to be
more informative than simply comparing CS rates and
might provide important insights into possible interven-
tions for reducing the increased risk of stillbirth and in-
fant death reported among the Somali group in
Denmark [34].

Strengths and limitations

A main strength of this study is the design as a
population-based register study minimizing the risk of
selection bias and enabling data on a large set of co-
variates [35].

Our results showing the high heterogeneity accord-
ing to maternal country of birth, highlight the risk of
concealing unique between group differences when
using broader definitions of ethnicity (regional geo-
graphical origin or general immigrant status). None of
the women had missing information on country of
origin and Statistics Denmark consider the quality of
these data high [36], indicating low risk of bias due
to misclassification by exposure status. Descendants
were included in the group of Danish-born women,
since they are born in Denmark. A Danish register
study of ethnic differences in the use of prenatal care
and the relation to perinatal deaths, showed substan-
tial differences in the distribution of socio-economic
parameters between descendants of non-Western
origin and women of Danish origin [37]. Low
socio-economic status might act as a proxy for other
risk factors for CS including diabetes and abnormal
BMI. Hence, the inclusion of descendants in the
group of Danish-born women might have led to an
underestimation of the association between maternal
country of birth and the risk of CS. If descendants
were included in the exposed group according to
their mothers’ country of origin, descendants
accounted for a substantial proportion (25-55%) of all
deliveries for the Turkish, Ex-Yugoslavian, Pakistani,
Lebanese and Moroccan group. For all other groups
of national origin, the descendants constituted a small
percentage. In total, however, deliveries by descen-
dants only accounted for 2% of the total number of
deliveries by Danish-born women. Additionally, the
frequency of emergency and planned CS by women of
Danish origin was the same regardless of inclusion or
exclusion of deliveries by descendants, indicating no
risk of bias (Additional files 1, 2 and 3).

Information about deliveries by CS was obtained from
the Danish Medical Birth registry. A validation process
has shown high consistency between information in pa-
tient records and this register [38]. Despite explicit guide-
lines for the definition of CS type, inconsistency might
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appear in certain clinical situations [38]; this is, however,
unlikely to be related to maternal country of birth and will
in most circumstance have been non-differential.

Previous studies have primarily used CS as a dichot-
omous outcome. Due to large differences in indications
for performing either an emergency or planned CS, im-
portant information in relation to preventive strategies
might be lost when not differentiating according to the
type of CS.

In order to gain more insights into how demographic,
medical and obstetric variables affected the association
we made separate adjustments for these to test their im-
portance for the observed ethnic differences in the risk
of CS, and multiple adjustments were avoided.

Conclusion

In conclusion, we have provided evidence of substantial
variation in the risk ratio of respectively emergency and
planned CS vs. VD among the largest groups of immi-
grants in Denmark relative to Danish-born women.

A number of known risk factors for CS did not seem to
explain the observed ethnic differences in CS. However,
findings suggest that increased focus on induction of labor
and planning of CS could be justified among immigrant
women of short stature to prevent emergency CS and we
encourage further investigation within this area.

Factors such as suboptimal care for migrant women,
maybe due to cultural and linguistic barriers, inadequate
cross-cultural communication skills among health care
providers and inadequate use of interpreters might like-
wise play a role. Further investigation of these factors
might be of importance for furthering our understanding
of the pathways leading to ethnic differences in CS.

Additional files

Additional file 1: Table S2. Relative risk ratios (RRR) and 95%
confidence intervals for respectively emergency caesarean section (CS)
and planned CS versus vaginal delivery among primiparous women by
maternal country of birth (analysis where deliveries by descendants of
immigrants are excluded): Denmark 2004-2015. (DOCX 15 kb)

Additional file 2: Table S3. Relative risk ratios (RRR) and 95%
confidence interval for emergency caesarean section (CS) versus vaginal
delivery among primiparous women by maternal country of birth
(analysis where deliveries by descendants of immigrants are excluded):
Denmark 2004-2015. (DOCX 17 kb)

Additional file 3: Table S4. Relative risk ratios (RRR) and 95%
confidence interval for planned caesarean section (CS) versus vaginal
delivery among primiparous women by maternal country of birth
(analysis where deliveries by descendants of immigrants are excluded):
Denmark 2004-2015. (DOCX 17 kb)

Abbreviations

CS: Caesarean section; ICD-10: International Classification of Disease codes;
LGA: Large for gestational age; RRR: Relative risk ratios; VD: Vaginal delivery;
WHO: World Health Organization
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