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Introduction

Cleft lip and/or palate (CL/P) is a congenital craniofacial malformation 
resulting from the incomplete fusion of embryonic segments during 
early pregnancy [1]. The causes of the condition are not entirely under-
stood, but there are both genetic and environmental risk factors that 
can increase the risk of a child being born with a cleft [2]. The cleft can 
affect the lip, alveolus, and/or palate in different combinations.

CL/P is the most common congenital craniofacial malformation 
globally, with an estimated global birth prevalence of 1–2 / 1,000 
births [3–6]. However, the birth prevalence differs greatly in different 
regions of the world [6, 7]. Clefts occur more often in certain ethnic 
groups, such as Asian or Native American children [5, 6, 8], and more 
seldom in the African population [5, 6, 8]. Even though this could be 
partly a result of environmental factors, it has been suggested that 
there are differences in the occurrence of CL/P in different ethnic 
groups even if they live in the same geographical area [8]. Furthermore, 
estimations of birth prevalence might be uncertain in regions lacking 
reliable reporting infrastructure, and reliable registries regarding 
malformations are lacking in many regions of the world, especially in 
low-income countries [9, 10].
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CL/P occurs more commonly in boys than in girls [11–13]. This goes 
for the group as a whole, as well as for cleft lip with or without cleft 
palate (CL ± P) [14]. However, cleft palate without cleft lip (CP) occurs 
more frequently in girls than in boys [14]. CL/P can be diagnosed 
prenatally using ultrasound although not all clefts are detected. 
Detection rates for CP are significantly lower than for CL ± P [15, 16].

In Sweden, the birth prevalence of CL/P has been studied before. 
One reference that is commonly used is a study published by Hagberg 
et al in 1998 [17]. There, the authors studied the birth prevalence of 
CL/P in the city of Stockholm during the period 1991–1995. The birth 
prevalence was 2.0 / 1,000 for all types of clefts. An older study by 
Beckman and Myrberg from 1992 studied children born in Northern 
Sweden in 1958–1970 and found a birth prevalence of 1.7 / 1,000 [18]. 
More recently in 2010, Chetpakdeechit et al. examined the birth 
prevalence of CP in Southwestern Sweden during the years 1975–
2005 and found it to be 0.64/1,000 [19]; however, this study did not 
include other cleft subtypes. These studies all focused on subgroups 
of the Swedish population based on geography, but there is a lack 
of recent studies on the matter and especially of studies that include 
the entire Swedish population.
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The Swedish National Medical Birth Register (MFR) has coverage 
of approximately 97–99% of all births in Sweden [20]. MFR also has a 
subregister, the National Register of Congenital Anomalies (FOK). 
Data included in FOK but not in MFR mostly refer to stillbirths, or 
children who deceased before registrations were made in MFR. These 
registries provide a great opportunity for a large, reliable study of 
CL/P incidences or birth prevalences, also from a global perspective.

New, reliable estimations regarding the birth prevalence of CL/P 
have been requested by the scientific community both in Sweden 
and globally. Furthermore, in our clinical practice, we have noticed a 
potential decrease in certain cleft types, more specifically bilateral 
clefts, something that we wanted to examine further.

Aims

The primary aim of this study was to determine the birth prevalence 
of CL/P in Sweden during a 21-year period from 2000 to 2020. We also 
aimed to examine trends in total birth prevalence and birth preva-
lence of specific cleft types during the period 2000–2020. Lastly, we 
wanted to examine the differences in CL/P birth prevalence between 
boys and girls. 

Research questions

	• What was the birth prevalence of CL/P and certain types of 
clefts in Sweden during the years 2000–2020?

	• Did the overall birth prevalence change significantly during 
this period?

	• Did the birth prevalence of certain types of clefts change sig-
nificantly between 2000 and 2020?

	• Did the birth prevalence of CL/P and certain subtypes differ 
depending on gender?

Methods

The study was designed as a register study based on data from MFR 
and the National Register of Congenital Anomalies (FOK), a subregis-
ter of MFR.

Ethics

This study was approved on the 29th of March 2023 by the Swedish 
Ethical Review Authority with reference number 2023-00945-01.

Participant selection

All children born in Sweden during the years 2000–2020 and regis-
tered in MFR were included in the study. The data from MFR and FOK 
were received from the National Board of Health and Welfare (SoS), 
which is the organization that manages the registries. Data in MFR 
are collected at specific timepoints in infancy or computed from 
data collected at these timepoints. The variables used in this study 
were collected or computed at the standardized pediatric evalua-
tion that is performed during the first day of life. Exemptions were 
the year of birth of the child, which was calculated based on the 
social security number, and maternal smoking, which was registered 
at admission to the maternal health care during pregnancy.

Variable selection and data processing

As the datasets from MFR and FOK provided by SoS were designed 
to be used in more studies than the present one, several variables 
that were not relevant to this study were included in the original 
datasets. At the start of the present study, a new dataset only 
including variables relevant to the present study was created. In 
this dataset, data from MFR and FOK were merged and matched 
using the individual anonymized ID numbers that were the same 
for all research persons in both original datasets. Variables 
included in the dataset used for the present study were: 
anonymized ID number, year of birth of the child, sex of the child, 
maternal smoking habits on a four-grade scale, and the child’s 
diagnoses from MFR or FOK according to ICD-10 [21]. New varia-
bles were computed, specifically whether or not the child had 
been given certain diagnoses: CL/P, CP, CL ± P, bilateral cleft lip 
with or without cleft palate (BCL ± P), unilateral cleft lip and palate 
(UCLP), or bilateral cleft lip and palate (BCLP). A new dichotomized 
variable regarding maternal smoking habits (smoker/nonsmoker) 
was also computed. 

Cleft type subgroups

For the analyses focusing on cleft subtypes, five different subgroups 
were used. The first group included all children with CP (given a 
Q35.X diagnosis according to ICD-10 [21]). The second group 
included all children with clefts that are more likely to be diagnosed 
with ultrasound prenatally, meaning all clefts including the lip: CL ± 
P (Q36.X or Q37.X). The third group included children with BCL ± P 
(Q36.0, Q37.2, Q37.4, or Q37.8). The two last groups included chil-
dren with UCLP (Q37.3, Q37.5, or Q37.9) or BCLP (Q37.2, Q37.4, or 
Q37.8), respectively. 

Children with more than one registered cleft diagnosis were in-/
excluded from the subgroups depending on a rationale where 
bilateral clefts were seen as more extensive than unilateral clefts, and 
cleft lip and palate (CLP) was seen as more extensive than CP. 
Following this rationale, children with a CP diagnosis in combination 
with a CLP diagnosis were excluded from the CP group. All children 
with a CL ± P diagnosis were included in the CL ± P group, regardless 
of if they also had a CP diagnosis. For the BCL ± P and BCLP groups, all 
children with these diagnoses were included, even if they were also 
given a unilateral CL ± P diagnosis or a CP diagnosis. Lastly, the UCLP 
group excluded children who also had a BCLP diagnosis but included 
children who also had a CP diagnosis.

Some cleft subtypes can occur simultaneously, and hence a 
small number of children were included in more than one group. 
Those children either had both a CP and a cleft lip without cleft 
palate (CL-P) diagnosis or both a bilateral cleft lip without cleft 
palate (BCL-P) and a UCLP diagnosis. In the first case, they were 
included in both the CP and the CL ± P group. In the second case, 
they were included in both the BCL ± P and the UCLP group but not 
in the BCLP group.

Statistics

Statistical calculations were performed in IBM SPSS Statistics (version 
29.0.2.0) and Microsoft Excel for Mac (version 16.92). Birth prevalence 
was calculated by dividing the number of cases by the total number 
of births. Ninety-five % confidence intervals for birth prevalences 
were calculated using the following equation: Brith prevalence ± 
1.96 standard deviations (SD). SDs were calculated using:  
 )(

=
× −

SD
Birth prevalence birth prevalence

Number of births
1

. 
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For trends in birth prevalence over time, modified Poisson regression 
analyses were used. This method was chosen to study the number of 
events (cleft births) over time in the population, with a binary 
dependent variable (cleft diagnosis: yes/no) and year of birth as an 
independent continuous variable. Poisson regression models 
adjusted for smoking were also fitted, as were models adjusted for 
sex. Cases missing data for maternal smoking or sex, respectively, 
were excluded from the adjusted models. Birth prevalences for boys 
and girls were compared using the chi2 test.

Results

In total, 2,230,771 children were born and registered in MFR between 
2000 and 2020 in Sweden. Among them, 3,386 children were given a 
cleft diagnosis. Characteristics of the dataset used in the statistical 
calculations are shown in Table 1.

Overall birth prevalence and trend over time

During the entire period 2000–2020, 2,230,771 children were born 
in Sweden, and among them, 3,386 children had any type of cleft. 
This gives a birth prevalence of 1.52 / 1,000 births, with a 95% confi-
dence interval of 1.47–1.57 / 1,000. These results are shown in Table 2. 
Figure 1 shows the birth prevalence as point estimates for every year 
separately as a line diagram and a Poisson regression model of the 

trend in birth prevalence over time. The risk ratio was 0.989, suggest-
ing a decreasing birth prevalence, and the result was statistically sig-
nificant. Details are shown in Table 3. A separate Poisson regression 
model showed that maternal smoking decreased significantly during 
the studied period (risk ratio 0.946), but adjusting for smoking did not 
significantly change the risk ratio.

Cleft type subgroups

Of the 3,386 children born with CL/P, 100 were given more than one 
cleft diagnosis. Following the rationale for in- and exclusion of chil-
dren with more than one cleft diagnosis, explained in the methods 
section, eight children were excluded from the CP group as they also 
had a CLP diagnosis. Twenty-three children were excluded from the 
UCLP group as they were also given a BCLP diagnosis in the register. 
Twenty-nine children were included in both the CP and CL ± P groups 
as they were given both diagnoses in the register, and five children 
were included in both the BCL ± P and the UCLP groups for the same 
reason. A flowchart illustrating the number of children included in 
each cleft type subgroup is shown in Figure 2.

During the whole period, the birth prevalences per 1,000 births 
were 0.61 for CP, 0.92 for CL ± P, 0.20 for BCL ± P, 0.36 for UCLP, and 
0.16 for BCLP. Details are shown in Table 2. 

To further analyze the birth prevalence trends for the different 
cleft types over time, Poisson regression analyses were performed 
for each subgroup separately. The yearly point estimates for CP, 

Table 1.  Dataset characteristics.
Year of birth All births (%) CL/P (%) CP (%) CL ± P (%) BCL ± P (%) UCLP (%) BCLP (%)

2000 88,369 (4.0) 125 (3.7) 53 (3.9) 72 (3.5) 21 (4.7) 24 (3.0) 20 (5.6)
2001 89,210 (4.0) 133 (3.9) 48 (3.5) 85 (4.2) 15 (3.3) 38 (4.8) 12 (3.3)
2002 93,425 (4.2) 159 (4.7) 57 (4.2) 104 (5.1) 28 (6.3) 39 (4.9) 23 (6.4)
2003 96,735 (4.3) 142 (4.2) 45 (3.3) 99 (4.8) 21 (4.7) 37 (4.7) 19 (5.3)
2004 99,191 (4.4) 175 (5.2) 69 (5.0) 111 (5.4) 24 (5.4) 42 (5.3) 16 (4.5)
2005 99,082 (4.4) 169 (5.0) 67 (4.9) 102 (5.0) 27 (6.0) 40 (5.0) 19 (5.3)
2006 103,092 (4.6) 194 (5.7) 70 (5.1) 127 (6.2) 26 (5.8) 51 (6.4) 21 (5.8)
2007 104,381 (4.7) 175 (5.2) 65 (4.8) 112 (5.5) 25 (5.6) 42 (5.3) 19 (5.3)
2008 106,551 (4.8) 169 (5.0) 68 (5.0) 105 (5.1) 22 (4.9) 36 (4.5) 16 (4.5)
2009 107,972 (4.8) 154 (4.5) 57 (4.2) 97 (4.7) 31 (6.9) 29 (3.7) 24 (6.7)
2010 113,232 (5.1) 185 (5.5) 77 (5.6) 110 (5.4) 20 (4.5) 48 (6.1) 19 (5.3)
2011 109,517 (4.9) 180 (5.3) 74 (5.4) 110 (5.4) 24 (5.4) 44 (5.5) 18 (5.0)
2012 110,481 (5.0) 166 (4.9) 63 (4.6) 103 (5.0) 29 (6.5) 36 (4.5) 23 (6.4)
2013 110,975 (5.0) 146 (4.3) 68 (5.0) 79 (3.9) 21 (4.7) 24 (3.0) 16 (4.5)
2014 113,179 (5.1) 167 (4.9) 69 (5.0) 98 (4.8) 24 (5.4) 38 (4.8) 21 (5.8)
2015 113,693 (5.1) 188 (5.6) 74 (5.4) 115 (5.6) 18 (4.0) 49 (6.2) 16 (4.5)
2016 116,343 (5.2) 165 (4.9) 76 (5.6) 90 (4.4) 16 (3.6) 33 (4.2) 13 (3.6)
2017 114,371 (5.1) 144 (4.3) 65 (4.8) 80 (3.9) 13 (2.9) 32 (4.0) 9 (2.5)
2018 114,971 (5.2) 133 (3.9) 63 (4.6) 70 (3.4) 10 (2.2) 38 (4.8) 8 (2.2)
2019 113,657 (5.1) 147 (4.3) 61 (4.5) 87 (4.2) 18 (4.0) 33 (4.2) 14 (3.9)
2020 112,344 (5.0) 170 (5.0) 78 (5.7) 92 (4.5) 15 (3.3) 40 (5.0) 13 (3.6)
2000–2020 2,230,771 (100.0) 3,386 (100.0) 1,367 (100.0) 2,048 (100.0) 448 (100.0) 793 (100.0) 359 (100.0)
Sex 2000–2020
Boys 1,147,385 (51.4) 1,917 (56.6) 599 (43.8) 1334 (65.1) 299 (66.7) 519 (65.4) 235 (65.5)
Girls 1,083,378 (48.6) 1,469 (43.4) 768 (56.2) 714 (34.9) 149 (33.3) 274 (34.6) 124 (34.5)
Missing 8 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Any 2,230,771 (100.0) 3,386 (100.0) 1367 (100.0) 2048 (100.0) 448 (100.0) 793 (100.0) 359 (100.0)
Maternal smoking 2000–2020
Non-smoker 1,969,432 (88.3) 2,914 (86.1) 1,181 (86.4) 1,760 (85.9) 380 (84.8) 681 (85.9) 303 (84.4)
Smoker 141,897 (6.4) 282 (8.3) 106 (7.8) 177 (8.6) 36 (8.0) 77 (9.7) 30 (8.4)
Missing 119,442 (5.4) 190 (5.6) 80 (5.9) 111 (5.4) 32 (7.1) 35 (4.4) 26 (7.2)
Any 2,230,771 (100.0) 3,386 (100.0) 1367 (100.0) 2048 (100.0) 448 (100.0) 793 (100.0) 359 (100.0)
CL/P: cleft lip and/or palate; CP: cleft palate without cleft lip; CL ± P: cleft lip with or without cleft palate; BCL ± P: bilateral cleft lip with or without cleft palate; 
UCLP: unilateral cleft lip and palate; BCLP: bilateral cleft lip and palate.

Table 2.  Birth prevalences of cleft lip and/or palate and certain subtypes, Sweden 2000-2020.
CL/P CP CL ± P BCL ± P UCLP BCLP

Birth prevalence / 1,000 (95% CI) 1.52 (1.47–1.57) 0.61 (0.58–0.65) 0.92 (0.88–0.96) 0.20 (0.18–0.22) 0.36 (0.33–0.38) 0.16 (0.14–0.18)
CL/P: cleft lip and/or palate; CP: cleft palate without cleft lip; CL ± P: cleft lip with or without cleft palate; BCL ± P: bilateral cleft lip with or without cleft palate; 
UCLP: unilateral cleft lip and palate; BCLP: bilateral cleft lip and palate; CI: confidence interval.
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UCLP, and BCLP together with the corresponding Poisson 
regression models are shown in Figure 3. Yearly point estimates and 
Poisson regression models for CL ± P and BCL ± P are shown in Figure 
4. Details are shown in Table 3. For CP, the Poisson regression risk ratio 
was 1.001, but the result was not statistically significant. The results 
for CL ± P and BCL ± P were both statistically significant, and the risk 
ratios were 0.981 and 0.967, respectively. The same was true for UCLP 
and BCLP, with risk ratios 0.987 and 0.966, respectively. This suggests 
a decreasing birth prevalence for CL ± P, BCL ± P, UCLP, and BCLP but 
not for CP. When adjusting for maternal smoking, the decreasing 
trend for UCLP was no longer statistically significant, with a risk ratio 
of 0.989 (0.978–1.001, p-value 0.081). For the other cleft subtypes, 
adjusting for smoking did not significantly change the risk ratios. 

Sex

The birth prevalences of CL/P and the studied subgroups during 
2000–2020, for boys and girls, respectively, are shown in Table 4. The 
groups were compared using the chi2 test. The analyses showed that 
CL/P was more commonly found in boys (1.67 / 1,000) compared to 
girls (1.36 / 1,000), and that the difference was statistically significant. 
The birth prevalences for CL ± P, BCL ± P, UCLP, and BCLP were also 
significantly higher for boys than for girls, while girls were signifi-

cantly more often diagnosed with CP. Details are shown in Table 4. 
The Poisson regression models were adjusted for sex. The results 

showed no significant changes in the risk ratios for either CL/P or the 
studied subtypes when adjusting for sex.

Discussion

The primary aim of this study was to determine the birth prevalence 
of CL/P in Sweden during the studied period 2000–2020. This was 
found to be 1.52 / 1,000 births. There was a statistically significant 
trend of a decreasing birth prevalence, with a yearly risk ratio of 0.989. 
In the analysis of cleft subtypes, significantly decreasing birth 

Figure 1.  Cleft lip and/or palate birth prevalence, Sweden 2000-2020.
Error bars represent 95% confidence intervals. CL/P: cleft lip and/or palate.
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Figure 3.  Cleft lip and/or palate subtype birth prevalence, Sweden 2000-
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Error bars represent 95% confidence intervals. CP: cleft palate without cleft lip; 
UCLP: unilateral cleft lip and palate; BCLP: bilateral cleft lip and palate.
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prevalences were found for CL ± P, BCL ± P, UCLP, and BCLP, but not for 
CP. The subgroups included in the present study were chosen as we 
wanted to examine the trends in birth prevalence not only for CL/P 
but also for all bilateral cases as a decreasing trend had been observed 
in clinical practice. The CL ± P group was included as it can be 
antenatally diagnosed through ultrasound, which might be one of 
the reasons behind the decreasing birth prevalence, as discussed 
below. CP, UCLP, and BCLP are relevant groups often used in both clin-
ical practice and in research, and therefore they were also included in 
the analyses.

The overall birth prevalence of 1.52 / 1,000 births is somewhat 
lower than numbers presented in previous studies in Sweden, such as 
those published by Hagberg [17] (2.0 / 1,000 live births) and Beckman 
and Myrberg [18] (1.7 / 1,000 live births). The lower birth prevalence 
in the present study is supported by the fact that we also found a 
decreasing trend, suggesting that the birth prevalence should be 
higher in the mentioned previous studies as they are both more than 
25 years old. The more recent Swedish study that focused on CP birth 
prevalence, published by Chetpakdeechit et al. [19] in 2012, found 
numbers (0.64 / 1000 births) that are similar to those found in our 
study (0.61 / 1000 births). In 2018, Tillman et al. published a large 
study including children born with cleft in Sweden during a 40-year 
period (1973–2012) [22]. The study was based on MFR in combination 
with other Swedish registers. Its focus was not on cleft birth 
prevalence, but the number of children born with a cleft during the 
40-year period can be compared to the 21-year period in our study. In 
the study by Tillman et al., 7,842 children with cleft were included, 
compared to 3,386 in our study, suggesting a similar but somewhat 
higher birth prevalence as the period was approximately twice as 
long. Similarly, the findings presented in our study can be compared 
to data from the Swedish National CL/P Register, which has a 94.6% 
degree of coverage for children born in 2009–2022 [23]. According to 
the latest annual report from the register, 2,501 children born with 
cleft in Sweden during a 15-year period (2009–2023) were included 
[23]. Extrapolating this number to represent a 21-year period, the 
number becomes 3,501, which is similar to the number presented in 
our study (3,386).

Internationally, a study from 2012 [24] including data from 57 
different registries suggested a mean CL/P birth prevalence in Europe 
of 1.36 / 1,000 births, with a higher prevalence of 2.0 / 1,000 in 
Northern Europe. Hence, these findings also correspond rather well 
with our findings, albeit with somewhat higher numbers in Northern 
Europe than were found in our study. A Taiwanese study from 2016 
included 7282 children born with cleft between 1994 and 2013 [25]. 

There, the birth prevalence of CL/P was 1.48 / 1000, close to that 
found in our study. They observed a similar decreasing trend in the 
birth prevalence of CL ± P but a slightly increasing trend for CP.

The differences in cleft birth prevalences between boys and girls 
observed in this study are mostly in accordance with what has been 
shown in earlier studies, with higher CL/P [11–13] and CL ± P [14] 
birth prevalences in boys, but higher CP [14] birth prevalence in girls. 
When it comes to bilateral cases, there are few reliable studies, but a 
higher birth prevalence of BCLP in boys hase been shown in a few 
studies [17, 26]. The overall birth ratio between boys and girls was not 
expected to have changed in a significant way during the studied 
period. However, to ensure the changes in cleft birth prevalences 
were not attributable to changing gender distribution at birth, the 
Poisson regression models were adjusted for sex. As expected, the 
risk ratios did not change significantly when adjusting for sex, 
implying that the decreasing birth prevalences of CL/P, CL ± P, BCL ± 
P, UCLP, and BCLP cannot be explained by changing gender 
distributions at birth. 

There are several different potential explanations for the 
decreasing CL/P birth prevalence found in the present study. One is 
that pregnancies where the cleft is diagnosed prenatally are more 
frequently terminated, something that has been suggested in a 
previous study when it comes to more severe clefts [27]. This could go 
toward explaining why the present study showed that clefts including 
the lip (CL ± P, BCL ± P, UCLP, and BCLP) are decreasing in birth 
prevalence while that of CP seems to be static. A Swedish report 
published by the National Board of Health and Welfare in 2024 
showed that during the period 1999–2017, 22 out of 3,160 
pregnancies (0.7%) where an orofacial cleft had been diagnosed were 
terminated because of the cleft. During the period 2018–2022, the 
numbers were 24/761 (3.2%) [28]. Although this suggests the 
frequency of planned abortions due to cleft might be increasing, the 
percentage of pregnancies that are terminated is still low in Sweden. 
All pregnant women in Sweden are offered an ultrasonography 
during gestation weeks 18–20, and those who wish may also undergo 
an early ultrasonography during gestation weeks 12–13 in 
combination with biochemical testing. Although CL/P can be 
diagnosed on an early ultrasonography during the first trimester, 
reports regarding the accuracy are scarce [29]. According to Swedish 
legislation, abortions are allowed until the end of gestation week 18. 
After that, abortion can be permitted until the end of gestation week 
21 with special permit from the National Board of Health and Welfare 
(SoS). Specifying the reason for terminating a pregnancy is voluntary 
in Sweden, which means that pregnancies that are terminated 

Table 3.  Results from Poisson regression models of birth prevalences of cleft lip and/or palate and cleft subtypes, Sweden 2000-2020.
Poisson regression model Risk ratio 95% CI p-value

Birth prevalence CL/P / year of birth 0.989 0.984–0.995 < 0.001
Birth prevalence CP / year of birth 1.001 0.992–1.009 0.889
Birth prevalence CL ± P / year of birth 0.981 0.974–0.988 < 0.001
Birth prevalence BCL ± P / year of birth 0.967 0.953–0.981 < 0.001
Birth prevalence UCLP / year of birth 0.987 0.975–0.998 0.021
Birth prevalence BCLP / year of birth 0.966 0.950–0.983 < 0.001
CI: confidence interval; CL/P: cleft lip and/or palate; CP: cleft palate without cleft lip; CL ± P: cleft lip with or without cleft palate; BCL ± P: bilateral cleft lip with or 
without cleft palate; UCLP: unilateral cleft lip and palate; BCLP: bilateral cleft lip and palate.

Table 4.  Birth prevalences of cleft lip and/or palate and certain subtypes, for boys and girls, Sweden 2000–2020.
CL/P CP CL ± P BCL ± P UCLP BCLP

Birth prevalence in boys / 1,000 (95% CI) 1.67 (1.60–1.75) 0.52 (0.48–56) 1.16 (1.10–1.22) 0.26 (0.23–0.29) 0.45 (0.41–0.49) 0.20 (0.18–0.23)
Birth prevalence in girls / 1,000 (95% CI) 1.36 (1.29–1.43)* 0.71 (0.66–0.76)* 0.66 (0.61–0.71)* 0.14 (0.12–0.16)* 0.25 (0.22–0.28)* 0.11 (0.09–0.13)*
Chi2 test, boys versus girls p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
Birth prevalences of cleft lip and/or palate and certain subtypes, for boys and girls, Sweden 2000-2020.
*Indicates significant difference compared to boys using chi² test. CL/P: cleft lip and/or palate; CP: cleft palate without cleft lip; CL ± P: cleft lip with or without 
cleft palate; BCL ± P: bilateral cleft lip with or without cleft palate; UCLP: unilateral cleft lip and palate; BCLP: bilateral cleft lip and palate; CI: confidence interval.
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because of a cleft might be missing in the available data. Studies from 
other countries have shown that abortion because a cleft has been 
antenatally diagnosed might be significantly more frequent than in 
the aforementioned Swedish report [27, 30]. However, the findings in 
the present study can neither confirm nor reject the hypothesis that 
the decreasing birth prevalence of CL/P is attributable to increasing 
abortion rates.

Another explanation of the decreasing CL/P birth prevalences 
could be an increased awareness of the risk factors for cleft and 
actions taken to decrease these risks. One known factor that could 
contribute to the decreasing birth prevalence is maternal smoking 
[31]. Smoking is becoming less common in Sweden [32], hence 
decreasing the exposure to this risk factor. This was the reason 
separate Poisson regression models adjusted for maternal smoking 
were fitted. However, although maternal smoking decreased during 
the studied period, adjusting for it did not change the observed 
trends in cleft birth prevalences. This suggests that changing smoking 
habits cannot entirely explain the decreasing birth prevalence. UCLP 
was an exception, as the decreasing trend in birth prevalence was no 
longer statistically significant after adjusting for maternal smoking. 
The details of the Poisson regression for UCLP when adjusting for 
smoking showed p-value of 0.081 and a risk ratio confidence interval 
that barely includes 1.000 (0.978–1.001), suggesting the decreasing 
trend is still there although no longer statistically significant. However, 
the findings highlight the effect of maternal smoking on the risk of 
cleft development.

It is known that the birth prevalence of clefts differs between 
populations [6, 7]. Thus, another explanation for the decreasing 
prevalence in Sweden could be the increasingly multi-ethnic 
population in the country. As of 2023, more than two million people 
in Sweden (with a total population approx. 10 million) were born 
abroad, compared to one million in 2000 [33].

The decreasing birth prevalence of CL/P, with CL ± P, BCL ± P, UCLP, 
and BCLP decreasing but CP being static, should lead to a higher 
proportion of children with CP compared to children with clefts 
affecting the lip. As the different cleft morphologies require different 
methods for treatment, this will affect cleft care. Firstly, children with 
CP require fewer primary surgical procedures. Secondly, the clefts 
involving the lip can lead to esthetic issues even after surgery and 
cause a significant psychosocial stress for the child [34]. This might 
not be the case with clefts only involving the palate although it 
should be noted that a study from 2017 found that children with only 
cleft lip were more satisfied with their appearance than those with 
CLP or CP [35]. On the other hand, speech can be affected by both CP 
and CLP, with some studies even suggesting speech problems might 
be more common in the CP group [36]. 

The main strength of the present study is the high number of 
included children, representing almost all children born in Sweden 
during the studied period. The high coverage rate of the MFR is a 
strength that increases the reliability of the data. Weaknesses include 
the fact that only children born in Sweden were included, meaning 
the possibilities of coming to conclusions that are valid in other 
populations are limited. There is also a risk of missing data on CL/P 
diagnoses in the register; however, this risk is likely to be small as the 
standardized pediatric evaluation that all children are subject to 
includes examination of the palate, and clefts affecting the lip are 
unlikely to be overseen. Another related limiting factor is the 
heterogeneity of the CL/P group when it comes to cleft morphology. 
Clefts occur in many different combinations and variants that are 
difficult to fit entirely into larger subgroups such as those used in this 
study. The heterogeneity also increases the risk of erroneous reporting 
in MFR and other registers. For example, one can imagine that a cleft 
lip in combination with a cleft palate might sometimes be reported as 

a CLP. This makes the data in the registers less reliable. Nevertheless, 
the subgroups included in the present study are commonly used, and 
our assessment based on clinical practice is that data should be 
relatively reliable on a group level.

The vast dataset, with several variables that have not been used in 
the present study, offers an opportunity to perform further analyses; 
however, with the intentions of answering the research questions of 
this study, we chose to limit the number of analyses. We plan on using 
the dataset for further analyses and scientific articles regarding the 
epidemiology of CL/P and its risk factors, such as maternal smoking, 
maternal body mass index, and maternal diagnoses. It would also be 
interesting to examine differences in cleft occurrence in different 
geographical regions of Sweden, as such differences have been noted 
earlier [18]. Furthermore, the present study did not differentiate 
between syndromic and nonsyndromic CL/P, something that would 
be possible to do by determining which children had a syndrome 
diagnose registered.

In conclusion, this study produced a reliable estimate of the birth 
prevalence of CL/P in Sweden during the years 2000–2020. Three 
thousand three hundred and eighty-six children were born with CL/P 
during the period, out of a total 2,230,771 births, giving a birth 
prevalence of 1.52 / 1,000. Reliable estimates of birth prevalence 
contribute to the general knowledge about the condition, as well as 
valuable input when it comes to the planning of CL/P care in Sweden. 
CL/P was more common in boys than in girls, in accordance with 
previous findings. During the 21-year period, the yearly risk ratio of a 
child being born with CL/P was 0.989. This decreasing birth prevalence 
can be attributed to a decrease in the birth prevalences of clefts 
affecting the lip (CL ± P, UCLP), among them bilateral clefts  
(BCL ± P, BCLP). The birth prevalence of cleft palate without cleft lip 
(CP) did not change significantly during the period, which over time 
will lead to a larger proportion of children with CP. This may affect 
clinical cleft care, as treatment protocols differ depending on cleft 
subtype. The reasons for the decreasing birth prevalence have 
not been examined in the present study, and there are several 
potential explanations that need to be explored further in future 
research.
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