Incidence of Cleft Lip, Cleft Palate, and Cleft Lip and Palate

Among Races: A Review
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A review of the literature pertaining to the incidence of cleft lip, cleft
palate, and cleft lip and palate in different races is presented. The
studies have been evaluated according to the method used to record
the incidence rate. Half of the studies include in their base population
livebirths, stillbirths, and abortions, or livebirths and stillbirths to record
the incidence rate. In addition, in most of the studies, clefts with as-
sociated malformations and possible syndromes are included in the
reported incidence. There is evidence, however, to suggest that the
risk of developing clefts in stillbirths and abortions is three times as
frequent as in livebirths and that clefts with associated malformations
behave differently epidemiologically from clefts without associated mal-
formations. It is suggested, therefore, that the incidence of cleft lip,
cleft palate, and cleft lip and palate should be studied separately for
each group, namely for livebirths, stillbirths, and abortions and should
be reported separately for clefts without associated malformations,
clefts with associated malformations, and syndromes. More research
is needed to study the risk of developing clefts among the various
groups that exhibit different epidemiologic behavior for each race.

Many epidemiologic studies have been con-
ducted on the incidence of cleft lip, cleft palate,
and cleft lip and palate in the United States and
in other countries. Their results show a wide
variation in the risk of developing clefts within
and among races. The majority of the studies in-
clude in the base population groups of subjects
that differ in risk of developing orofacial clefts.
In addition, in most of the studies, the reported
incidence includes clefts with associated malfor-
mations and possible syndromes that behave
differently epidemiologically from clefts without
associated malformations.

The purpose of this paper is to review the
epidemiologic studies conducted in different
races on the incidence of cleft lip, cleft palate,
and cleft lip and palate and to provide a critical
evaluation of the methods used to record the in-
cidence rate.

REVIEW OF LITERATURE

Studies published in English are reviewed in
this section. They are classified in studies on
whites, blacks, and orientals. Studies in which
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the race was not clearly defined were excluded.
Those conducted on Orientals are further clas-
sified in studies on American Indians, Chinese,
and Japanese. Most of the relevant information
provided by each study is summarized in Tables.
Thus, Tables 1,2,3,4, and 5 include the investi-
gator, time period in which the investigation was
undertaken, location, source of information,
number of births and clefts, base population, and
the incidence rate per 1,000 for each study.
A small number of studies have been conduct-
ed on mixed races. Thus, Stevenson et al (1966),
in a World Health Organization survey, report-
ed that the overall incidence rate of cleft lip, cleft
palate, and cleft lip and palate in Filipinos, in
Manila, was 1.52 per 1,000. The same survey
revealed that in Mexico City the incidence was
0.93 per 1,000 in one hospital and 0.42 per 1,000
in another. Ching and Chung (1974) examined
20,320 Filipino births in Hawaii and found that
the incidence rate of cleft lip, cleft palate, and
cleft lip and palate was 2.45 per 1,000 livebirths.
In another Mexican study, Armendares and
Lisker (1974) reported the incidence rate to be
1.03 per 1,000 livebirths. Oliver-Padilla and
Martinez-Gonzalez (1986) examined the births
registered in a cleft palate clinic in Puerto Rico
and found an increase of 2.10 per 100,000 live-
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TABLE 1 Studies on the Incidence of Cleft Lip, Cleft Palate, and Cleft Lip and Palate in White Subjects

Clefts
Period Births  Clefts  Base per
Investigator (yr) Location Source . (N) (N) Population* 1,000
Davis (1924) - Baltimore Deliveries 15,565 17 L,S 1.09

Grace (1943) 1942 Pennsylvania Birth records 191,161 241 - 1.26
Hixon (1951) 1943-49 Ontario Canada Surgical records 655,322 695 L 1.06
MacMahon & Mckeown (1952) 1940-50 Birmingham England Multiple sources 218,693 285 L,S 1.30
Lutz & Moor (1955) 1936-57 Los-Angeles Hospital records 29,000 29 L,S 1.00
Rank & Thomson (1960) 1945-57 Tasmania Australia Multiple sources 96,510 160 L,S 1.66
Fogh-Andersen (1961) 1938-57 Denmark Surgical records 1,631,376 2,355 L 1.44
Loretz et al (1961) 1955 California Birth certificates 282,812 341 L 1.20
Knox & Braithwaite (1962) 1949-58 England Multiple sources 404,124 574 L 1.42
Ivy (1962) 1961 State of Pennsylvania Birth certificates 213,778 284 L 1.32

Philadelphia County 28,350 27 L 0.95
Woolf et al (1963) 1951-61 Utah Nursery records 59,650 90 L 1.51
Moller (1965) 1956-62 Iceland Multiple sources 32,979 64 L 1.94
Conway & Wagner (1966) 1952-62 New York City Birth certificate 1,478,315 1,457 L 0.98
Gilmore & Hofman (1966) 1943-62 Wisconsin Multiple sources 1,670,400 1,740 L 1.04
Leck (1969) 1950-59 England Multiple sources 186,046 354 L,S 1.90
Chung & Myrianthopoulos Fourteen Institutions Follow-up pregnancies 16,385 15 L,S,A 1.82

(1967) - in the U.S.A.
Chi & Godfrey 1964-66 South Wales Australia ~ Hospital records 143,948 174 L 1.21
Hay (1971) 1963 Jowa Multiple sources 58,686 130 L,S 2.22
Czeizel & Tusnadi (1971) 1962-67 Hungary Multiple sources 110,299 144 L,S 1.30
Emanuel et al (1973) 1956-85 Washington Multiple sources 189,096 311 L 1.75
Myrianthopoulos 1973-74 Twelve Institutions Follow-up pregnancies 24,153 65 L 2.69
& Chung (1974) in the U.S.A.

Brogan & Woodings (1974) 1963-72 Australia Multiple sources 193,520 332 L 1,73
Ching & Chung (1974) 1948-86 Hawaii Multiple sources 77,013 123 L 1.55
Saxen & Lahti (1974) 1967-71 Finland Multiple sources 347,316 599 L 1.72
Tal et al (1974) 1961-71 Israel Multiple sources - 175 L 0.80
Spry & Nugent (1975) 1949-68 South Australia Hospital records 392,228 559 L 1.41
Saxen (1975) 1972-73 Finland Multiple sources 116,407 190 L 1.63
Lowry & Trimble (1977) 1952-71 British Columbia Canada Multiple sources 713,316 1,409 L 1.97
Owens et al (1985) 1960-82 England Multiple sources 325,727 456 L,S 1.40

* L. = livebirths; S = stillbirths; A = abortions

births in the prevalence rate of cleft lip, cleft pa-
late, and cleft lip and palate between 1952 and
1979. Chapman (1983) reported the incidence
rate of facial clefts in New Zealand Maoris to
be 2.27 per 1,000 births.

ANALYSIS OF THE RESULTS

Whites

The overall incidence rate of cleft lip, cleft pa-
late, and cleft lip and palate for whites ranged
from 0.91 to 2.69 per 1,000 (Table 1). Nine of
the studies were conducted in Europe and report-
ed a range between 1.30 and 1.94 per 1,000. In
four of these studies, livebirths and stillbirths
(late fetal deaths of 28 or more weeks of gesta-
tion) were included in the base population
(Table 1), while in five of them (MacMahon and
Mckeown, 1952; Knox and Braithwaite, 1962;
Moller, 1965; Leck, 1969; Czeizel and Tusna-
di, 1971) clefts with associated malformations
and possible syndromes were included in the in-
cidence rate. Two studies were conducted in
Canada (Hixon, 1951; Lowry and Trimble,
1977) and the reported incidence rate was 1.06
and 1.97 per 1,000 livebirths. In both studies
clefts with associated malformations and possi-

ble syndromes were included in the incidence
rate. Another four studies were conducted in
Australia, and the reported incidence rate ranged
from 1.21 to 1.73 per 1,000. Three studies (Rank
and Thomson, 1960; Chi and Godfrey, 1970;
Brogan and Woodings, 1984) included clefts
with associated malformations and possible syn-
dromes in the reported incidence. In one of them
(Rank and Thomson, 1960), livebirths and still-
births were included in the sample, but in the
others only livebirths were examined. One study
was conducted in Israel and the incidence was
found to be 0.80 per 1,000 livebirths.

The remaining thirteen studies were conduct-
ed in different places in the United States (Ta-
ble 1) and showed a range from 0.95 to 2.69 per
1,000. One of these studies (Chung and Myri-
anthopoulos, 1967) included in the sample live-
births, stillbirths, and abortions!, while another
three (Davis, 1924; Lutz and Moor, 1955; Hay,
1971) livebirths and stillbirths. In the reported
incidence, eleven studies (Davis, 1924; Ivy,
1962; Woolf et al, 1963; Conway and Wagner,
1966; Gilmore and Hofman, 1966; Chung and

! Throughout the paper abortion referred to is spontane-
ous abortion, which is defined as the involuntary
termination of pregnancy.



218 Cleft Palate Journal, July 1987, Vol. 24 No. 3

Myrianthopoulos, 1967; Emanuel et al, 1973;
Myrianthopoulos and Chung, 1974; Ching and
Chung, 1974; Lutz and Moor, 1955; Loretz et
al, 1961) included clefts with associated malfor-
mations and possible syndromes; in only one of
them (Ching and Chung, 1974) exclusion of the
syndromes was mentioned. In addition, two
studies (Chung and Myrianthopoulos, 1967;
Myrianthopoulos and Chung, 1974) were lon-
gitudinal; the others were retrospective.

The values of the incidence of cleft lip alone
in whites ranged from 0.29 to 0.45 per 1,000.
The lowest value was reported in Canada (Hix-
on, 1951) and the highest in Canada (Lowry and
Trimble, 1977) and England (Knox and Braith-
waite, 1962). The incidence rate of cleft lip with
cleft palate ranged from 0.36 to 0.83 per 1,000.
The two extreme values were reported in the
United States (Woolf et al, 1963: Conway and
Wagner, 1966). Three studies conducted in the
United States (Chung and Myrianthopoulos,
1967; Hay, 1971; Emanuel et al, 1973) report-
ed the incidence rate of cleft lip with and without
cleft palate together and the values ranged from
0.71 to 1.29 per 1,000. The values of cleft lip
with cleft palate were greater than those of cleft
lip alone. The incidence of the isolated cleft pa-
late ranged from 0.19 to 0.83 per 1,000. The
lowest value was reported in Canada (Hixon,
1951) and the highest in Finland (Saxen and
Lahti, 1974). Only two studies (Hixon, 1951;
Woolf et al, 1963) showed the incidence of iso-
lated cleft palate to be lower than that of cleft
lip alone. Four studies (MacMahon and
Mckeown, 1952; Brogan and Woodings, 1974;
Saxen and Lahti, 1974; Saxen, 1975) reported
the incidence of isolated cleft palate to be great-
er than that of cleft lip with cleft palate. On the

basis of the reviewed studies, the incidence rate
of cleft lip with cleft palate is highest, followed
by the incidence of isolated cleft palate and then
by cleft lip alone.

With respect to the sex ratio by cleft type, four-
teen studies (Hixon, 1951; Mazaheri, 1958;
Rank and Thomson, 1960; Knox and Braith-
waite, 1962; Moller, 1965; Conway and Wagn-
er, 1966; Meskin et al, 1968; Chi and Godfrey,
1970; Saxen and Lahti, 1974; Brogan and Wood-
ings, 1974; Tal et al, 1974; Saxen, 1975; Spry
and Nugent, 1975; Owens et al, 1985), which
included 6,583 individuals with cleft lip, cleft pa-
late, and cleft lip and palate, showed that males
outnumbered females in both cleft lip and cleft
lip with cleft palate. One study (MacMahon and
Mckeown, 1952) reported the opposite trend for
cleft lip with cleft palate. One study (Owens et
al, 1985) reported equal sex distribution for cleft
palate, and three studies (MacMahon and
Mckeown, 1952; Brogan and Woodings, 1974;
Tal et al, 1974) reported that males outnumbered
females; females outnumbered males in the rest
of the studies.

Blacks

The incidence rate of cleft lip, cleft palate, and
cleft lip and palate in blacks ranged from 0.18
to 1.67 per 1,000 (Table 2). One of the studies
was conducted in Nigeria (Iregbulem, 1982), and
the rest of the studies were done in the United
States. Two studies (Davis, 1924; Lutz and
Moor, 1955) included livebirths and stillbirths
in the base population, and one study (Chung and
Myrianthopoulos, 1967) included livebirths, still-
births, and abortions. The sample of the other
studies consisted only of livebirths. In eight

TABLE 2 Studies on the Incidence of Cleft Lip, Cleft Palate, and Cleft Lip and Palate in Black Subjects

Clefts
Period Births  Clefts Base per
Investigator (yr) Location Source N) (N) Population* 1,000
Davis (1924) Baltimore Deliveries 12,520 7 LS 0.56
Grace (1943) 1942  Pennsylvania Birth records 11,340 9 - 0.23
Lutz & Moor (1955) 1936-51 Los Angeles Hospital records - 12 L,S 0.71
Loretz et al (1961) 1955 California Birth records 21,532 13 L 0.60
Ivy (1962) 1961 State of PA Birth 26,367 6 L 0.23
Philadelphia County certificates 16,665 5 - 0.30
Altemus (1966) 1952-6 Washington D.C. Hospital records 26,131 8 - 0.30
53,711 36 - 0.67
Gilmore & Hofman (1966) 1943-62 Wisconsin Birth records 33,642 6 L 0.18
Chung & Myrianthopoulos 14 Institutions Follow-up pregnancies 16,959 8 L,S,A 0.82
(1967) in the U.S.A.
Emanuel et al (1973) 1956-65 Washington D.C. Multiple sources 8,708 11 L 1.26
Myrianthopoulos & Chung 1973-74 12 Institutions Follow-up pregnancies 25,126 42 L 1.67
(1974) in the U.S.A.
Iregbulem (1982) 1976-80 Nigeria Clinical examination 21,624 8 L 0.37

at birth

* L- = livebirths; S = stillbirths; A = abortions



studies (Davis, 1924; Lutz and Moor, 1955; Ivy,
1962; Gilmore and Hofman, 1966; Chung and
Myrianthopoulos, 1967; Emanuel et al, 1973;
Myrianthopoulos and Chung, 1974; Iregbulem,
1982) clefts with associated malformations and
possible syndromes were included in the reported
incidence rate; in one (Altemus, 1966) it is not
clear whether they were accounted for. Two
studies were longitudinal (Chung and Myrian-
thopoulos, 1967; Myrianthopoulos and Chung,
1974); the others were retrospective.

A breakdown of the incidence of oral clefts by
cleft type in blacks showed that the incidence rate
of cleft lip alone ranged from 0.038 to 0.20 per
1,000, with the highest value reported in Niger-
ia (Iregbulem, 1982). The incidence of cleft lip
with cleft palate ranged from 0.076 to 0.26 per
1,000, with the lowest value reported in Niger-
ia (Iregbulem, 1982). Three studies (Chung and
Myrianthopoulos, 1967; Emanuel et al, 1973;
Myrianthopoulos and Chung, 1974) reported the
incidence of cleft lip with and without cleft pa-
late together and the values ranged from 0.43 to
0.80 per 1,000. Only one study (Iregbulem,
1982) showed the incidence of cleft lip alone to
be higher than that of cleft lip and palate. The
incidence of the isolated cleft palate ranged from
0.05 to 0.96 per 1,000, with the lowest value
reported in Nigeria (Iregbulem, 1982). However,
the number of oral clefts examined was small in
all studies.

Although the sex ratio of cleft lip, cleft palate,
and cleft lip and palate has not been studied ade-
quately in blacks, two of the existing studies (Al-
temus, 1966; Myrianthopoulos and Chung,
1974) conducted in the United States reported
that males outnumbered females for all types of
clefts; the Nigerian study (Iregbulem, 1982)
showed slight differences between male and fe-
male only for cleft lip alone.

American Indians

The reported incidence of cleft lip, cleft pa-
late, and cleft lip and palate for American Indi-
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ans ranged from 0.79 to 3.74 per 1,000 (Table
3). Five studies were conducted in the United
States and reported the incidence rate to range
from 0.79 to 3.62 per 1,000 livebirths; one study
(Lowry and Trimble, 1977) conducted in Cana-
da reported the incidence rate to be 3.74 per
1,000 livebirths. All studies included only live-
births in the base population.

The reported incidence of cleft lip with cleft
palate was greater than those of cleft lip alone
and isolated cleft palate. However, the number
of cases examined was small in all studies. With
respect to the sex ratio by cleft type, one study
(Tretsven, 1963) reported equal sex ratio for cleft
lip alone, and males outnumbered females in both
cleft lip with palate and isolated cleft palate.

Chinese

Table 4 shows the incidence of cleft lip, cleft
palate, and cleft lip and palate for Chinese. Three
of the studies included livebirths and stillbirths
in the base population; the other two considered
only livebirths. Two studies (Stevenson et al,
1966; Emanuel et al, 1972) reported the inci-
dence without associated malformations and
three studies (Wei and Chen, 1965; Emanuel et
al, 1973; Lowry and Trimble, 1977) recorded
the incidence with associated malformations.
One study (Stevenson et al, 1966) was conduct-
ed in three different places, Hong Kong, Kuala
Lumpur, and Singapore; one was conducted in
Taiwan (Emanuel et al, 1972), one in the Unit-
ed States (Emanuel et al, 1973), and one in Cana-
da (Lowry and Trimble, 1977). The highest
incidence was reported to occur in the United
States, but the sample was small. One study
(Stevenson et al, 1966) was prospective while
the others retrospective. With respect to the in-
cidence by cleft type, two studies (Stevenson et
al, 1966; Emanuel et al, 1972) showed that the
incidence of cleft lip with cleft palate was great-
er than that of cleft lip alone and isolated cleft
palate, one study (Lowry and Trimble, 1977)
reported the incidence of cleft lip and palate to

TABLE 3 Studies on the Incidence of Cleft Lip, Cleft Palate, and Cleft Lip and Palate in American Indians

Clefts
Period Births  Clefis Base per

Investigator (yr) Location Source (N) (N) Population”< 1,000
Tretsven (1963) 1955-61 Modana Birth records 7,461 27 L 3.62
Gilmore & Hofman (1966) 1943-62 Wisconsin Multiple sources 10,120 8 L 0.79

Niswander & Adams

(1967) 1963-68 U.S.A. Hospital records 25,341 50 L 1.97
Emanuel et al (1973) 1956-65 Washington D.C. Multiple sources 1,764 6 L 3.40
Niswander et al (1975) 1964-69 U.S.A. Multiple sources 43,409 100 L 2.30
Lowry & Trimble (1977) 1952-71 British Columbia Multiple sources 30,532 114 L 3.74

* L = livebirths
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TABLE 4 Studies on the Incidence of Cleft Lip, Cleft Palate, and Cleft lip and Palate in Chinese Subjects

Clefts
- Period Births  Clefts Base per

Investigator (yr) Location Source (N) (N) Population* 1,000
Wei and Chen (1965) 1955-62 Taiwan Hospital births 14,834 28 L,S 1.92
Stevenson et al (1966) - Hong Kong Hospital births 9,876 16 L,S 1.62
Stevenson et al (1966) - Kuala Lumpur Hospital births 16,025 25 L,S 1.56
Stevenson et al (1966) - Singapore Hospital births 39,665 69 L,S 1.74
Emanuel et al (1972) 1965-68 Taiwan Hospital births 25,517 37 L,S 1.45
Emanuel et al (1973) 1956-65 Washington Multiple sources 1,239 5 L 4.04
Lowry & Trimble (1977) 1952-71 British Columbia Multiple sources 12,430 22 L 1.76

* L = livebirths; S = stillbirths

be greater than that of cleft lip alone but equal
to that of isolated cleft palate.

The sex ratio has not been studied adequate-
ly. One study (Stevenson et al, 1966) conducted
in three different places, Hong Kong, Kuala
Lumpur, and Singapore, showed that males out-
numbered females for cleft lip alone in two
places (Hong Kong and Singapore), but females
outnumbered males in Kuala Lumpur; the same
trend was observed for cleft lip and palate. The
incidence of isolated cleft palate in two places
(Hong Kong and Kuala Lumpur) showed an
equal ratio, and in Singapore, the incidence for
females outnumbered that for males. However,
the number of cases studied was small.

Japanese

A wide variation in the incidence of cleft lip,
cleft palate, and cleft lip and palate was report-
ed for Japanese (Table 5). Twelve studies con-
ducted in different places in Japan reported the
incidence to range from 0.85 to 2.68 per 1,000.

In only one study (Moriyama, 1963), which
reported the lowest incidence, clefts with as-
sociated malformations and symdromes were ex-
cluded. Ten studies included livebirths,
stillbirths, and abortions in the base population
and two studies only livebirths (Table 5). Three
more studies (Emanuel et al, 1973; Ching and
Chung, 1974; Tyan, 1982) were conducted with
Japanese who migrated to different places in the
United States, and one study (Lowry and Trim-
ble, 1977) was conducted in Canada. The base
population of these studies consisted of live-
births; the incidence in two of them (Emanuel
et al, 1973, Lowry and Trimble, 1977) includ-
ed clefts with associated malformations and syn-
dromes; in the other one (Ching and Chung,
1974) syndromes were excluded. It is not clear
whether the incidence reported by the fourth
study included clefts with associated malforma-
tions and syndromes. The highest incidence of
cleft among all studies for Japanese was report-
ed in Canada, and the lowest incidence was in
California.

TABLE 5 Studies on the Incidence of Cleft Lip, Cleft Palate, and Cleft Lip and Palate in Japanese Subjects

Clefts

Period Births  Clefis Base per
Investigator (yr) Location Source (N) (N)  Population™ 1,000

Tsutsui (1951) - Osaka Hospital birth records 10,361 25 L,S,A 2.41
Hikita (1953) 1948-52 Nagasaki Survey of ABCC** 27,020 67 L,S,A 2.48
Saburi (1954) - Tokyo Hospital birth records 16,885 35 L,S,A 2.07
Mitani (1954) 1922-52 Tokyo Hospital birth records 80,435 152 L,S,A 1.89
Tsukamoto (1956) 1922-55 Whole country Questionnaire to Hospitals 105,730 217 L,S,A 2.05
Neel (1958) 1948-54 Hiroshima, Nagasaki Survey of ABCC 63,796 171 L,S,A 2.68
Kobayasi (1958) 1940-56 Tokyo Hospital birth records 46,651 97 L 2.08
Kurozumi (1963) 1953-60 Okayama Hospital birth records 35,463 58 L,S,A 1.64
Moriyama (1963) 1957-61 Whole country Questionnaire to Hospitals 334,529 286 L,S,A 0.85
Kaminura et al (1965) 1958-63 Niigata Questionnaire to Hospitals 48,015 93 L,S,A 1.94
Sato (1966) 1957-61 Whole country Questionnaire to Hospitals 280,828 462 L,S,A 1.65
Tanaka (1972) 1965-67 Hokkaido Questionnaire to Hospitals 105,462 189 L 1.79
106,854 197 L,S,A 1.84

Emanuel et al (1973) 1956-65 Washington, D.C. Multiple sources 2,538 5 L 1.97
Ching & Chung 1948-66 Hawaii Multiple sources 67,068 178 L 2.65
Lowry & Trimble (1977) 1952-71 British Columbia Multiple sources 3,569 12 L 3.36
Tyan (1982) 1974-77 Hawaii Birth records 4,650 7 L 2.41
California 5,483 3 L 0.82

* L = livebirths; S = stillbirths; A = abortions
** ABCC: Atomic Bomb Casualty Commitee

Source: The data for the first twelve studies were taken from Koguchi (1980).



With respect to the incidence by cleft type for
Japanese, three studies (Saburi, 1954; Moriya-
ma, 1963; Kaminura et al, 1965) showed that the
incidence for cleft lip alone was greater than that
for cleft lip with cleft palate; one study (Lowry
and Trimble, 1977) showed the values for the
incidence of cleft lip alone and cleft lip with cleft
palate to be equal; the remaining studies found
the incidence of cleft lip alone to be lower than
that of cleft lip with cleft palate. All studies but
one (Emanuel et al, 1973) reported the incidence
of isolated cleft palate to be lower than that of
cleft lip with cleft palate. In only one study
(Ching and Chung, 1974), the incidence of iso-
lated cleft palate was greater than that of cleft
lip alone. On the basis of this review, the inci-
dence of cleft lip with cleft palate shows the
highest incidence, followed by cleft lip alone and
then by isolated cleft palate.

Two studies (Tsutsui, 1951; Tanaka, 1972)
showed that males with cleft lip alone outnum-
bered females, but the other studies revealed the
opposite trend. All studies found that males with
cleft lip and cleft palate outnumbered females,
although females with isolated cleft palate out-
numbered males.

DISCUSSION

The reviewed studies suggest that differences
exist in the incidence of cleft lip, cleft palate,
and cleft lip and palate among races. The Ameri-
can Indians showed the highest values followed
by the Japanese, the Maoris, and the Chinese.
The whites showed lower values, and the blacks
the lowest values. Four studies (Stevenson et al,
1966; Ching and Chung 1974; Armendares and
Lisker, 1974; Oliver-Padilla and Martinez-
Gonzalez, 1986) conducted in mixed races
reported a wide variation of the incidence rang-
ing from as low as 0.43 per 1,000 to as high as
2.45 per 1,000. This range reflects the range of
incidence of the other races.

The incidence of cleft lip, cleft palate, and cleft
lip and palate reported to occur among races is
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a gross estimate based on different sources of in-
formation, sample size, time of diagnosis, clas-
sification of the clefts, degree of clinical
delineation, inclusion of stillbirths and abortions
in the base population, and inclusion of clefts
with associated malformations and syndromes in
the reported rates. In view of these differences,
the results of the studies are not comparable.
Also, these factors might explain the great dis-
crepancies in incidence reported by some studies.

Hay (1967) studied parental age after separat-
ing clefts into those with and without associated
malformations and found an increased occur-
rence of cleft lip, cleft lip with cleft palate, and
isolated cleft palate with other malformations at
late maternal ages. Only cleft lip with cleft pa-
late and isolated cleft palate showed a relation
to maternal age when reported as a sole defect.
Hay concluded that some clefts, particularly
those involving the lip and occurring as a single
malformation, may have a different etiology
from those occurring with other malformations.
Emanuel et al (1973) found that clefts with as-
sociated malformations are different epidemio-
logic entities from clefts without associated
malformations with respect to sex ratio, mater-
nal age, birth weight, and infant mortality. Simi-
lar epidemiologic differences between clefts
without associated malformations and clefts with
associated malformations were reported by
Czeizel and Tusnadi (1971). In clinical studies,
Rollnick and Pruzansky (1981) and Shprintzen
et al (1985) found 44 percent of 2,512 cases and
63.4 percent of 1,000 cases of clefts with as-
sociated anomalies respectively. They conclud-
ed that orofacial clefts present etiologic
heterogeneity and stressed the importance of
separating isolated orofacial clefts from those
with associated malformations or identifiable
syndromes in studying populations of subjects
with clefts.

Krause et al (1963) found in 3,186 human em-
bryos and fetuses that the risk of developing
clefts with associated malformations was 11.61
per 1,000 and the risk of developing clefts

TABLE 6 Incidence of Cleft Lip, Cleft Palate, and Cleft Lip and Palate in Livebirths and Stillbirths

Livebirths Stillbirths
Investigator Race N Affected  per 1,000 N Affected  per 1,000

Lutz & Moor (1955) Whites 69,901 64 91 2,206 6 2.72*

Blacks

Mexicans "
Chi & Godfrey (1970)  Whites 143,948 174 1.21 3,094** 18 5.817
Hay (1971) Whites 57,909 125 2.16 777 5 6.43
Tanaka .(1972) Japanese 105,462 189 1.79 1,392" 8 5.75

* Calculated from the original data
*#* Includes stillbirths and neonatal deaths
1 Includes stillbirths and abortions
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without associated malformations was 7.22 per
1,000. Iizuka (1973) found in 5,117 voluntarily
aborted human embryos the incidence of cleft lip
to be 4.3 per 1,000, whereas the incidence of
cleft lip with cleft palate and cleft palate in 615
fetuses was 8.10 and 3.2 per 1,000 respective-
ly. Nishimura et al (1966) reported the frequen-
cy of cleft lip in 1,213 voluntarily aborted human
embryos to be 14.70 per 1,000.

Table 6 presents the incidence of cleft lip, cleft
palate, and cleft lip and palate between livebirths
and stillbirths (late fetal deaths of 28 or more
weeks of gestation). The risk of developing a
cleft in the stillbirths group ranges from 2.72 to
6.43 per 1,000, whereas in the livebirths group,
the range is 0.96 to 2.72 per 1,000. The risk is
three times greater in the stillbirths group than
that in the livebirths group. The incidence of
clefts for whites in the stillbirths (Hay, 1971; Chi
and Godfrey, 1970) is greater than that for
Japanese (Tanaka, 1972). In the Japanese study,
stillbirths and abortions were included in the
sample, whereas in one study of whites (Chi and
Godfrey, 1970), stillbirths and neonatal deaths
(deaths within the first 4 weeks of life) were in-
cluded. There is evidence, therefore, to suggest
that clefts with associated malformations behave
differently epidemiologically from clefts without
associated malformations, and the risk of de-
veloping clefts in stillbirths is three times great-
er than that in livebirths.

However, eleven of the reviewed studies
(Tsutsui, 1951; Hikita, 1953; Saburi, 1954;
Mitani, 1954; Tsukamoto, 1956; Neel, 1958;
Kurozumi et al, 1963; Kaminura et al, 1965;
Sato, 1966; Chung and Myrianthopoulos, 1967;
Tanaka, 1972) included livebirths, stillbirths, and
abortions in the base population and also clefts
with associated malformations in the reported in-
cidence. Twenty-two studies (Hixon, 1951;
Kobayasi, 1958; Fogh-Andersen, 1961; Loretz
et al, 1961; Ivy, 1962; Knox and Braithwaite,
1962; Tretsven, 1963; Woolf et al, 1963;
Moller, 1965; Gilmore and Hofman, 1966; Con-
way and Wagner, 1966; Niswander and Adams,
1967; Chi and Godfrey, 1970; Emanuel et al,
1973; Ching and Chung, 1974; Brogan and
Woodings, 1974; Myrianthopoulos and Chung,
1974; Spry and Nugent, 1975; Niswander et al,
1975; Lowry and Trimble, 1977; Iregbulem,
1982) included only livebirths in the base popu-
lation and clefts with: associated malformations
in the reported incidence. Eight studies (Davis,
1924; Lutz and Moor, 1955; MacMahon and
Mckeown, 1952; Rank and Thomson, 1960; Wei
and Chen, 1965; Leck, 1969; Hay, 1971; Czeizel
and Tusnadi, 1971) included livebirths and still-
births in the base population and clefts with as-

sociated malformations in the incidence rate.
Four studies (Moriyama, 1963; Stevenson et al,
1966; Emanuel et al, 1972; Owens et al, 1985)
included livebirths and stillbirths in the base
population and reported the incidence without as-
sociated malformations. Two studies (Saxen and
Lahti, 1974; Saxen, 1975) included livebirths in
the base population and reported the incidence
without associated malformations. Two studies
(Grace, 1943; Altemus, 1966) did not report the
base population or whether clefts with associat-
ed malformations were included in the incidence.
Three studies (Stevenson et al, 1966; Emanuel
et al, 1972; Ching and Chung, 1974) did not in-
clude syndromes in the reported incidence rate.
In sixteen studies (Tsutsui, 1951; Hikita, 1953;
Saburi, 1954; Mitani, 1954; Tsukamoto, 1956;
Neel, 1958; Kobayasi, 1958; Ivy, 1962; Kurozu-
mi et al, 1963; Kaminura et al, 1965; Sato, 1966;
Conway and Wagner, 1966; Gilmore and Hof-
man, 1966; Hay, 1971; Emanuel et al, 1973;
Spry and Nugent, 1975), syndromes were includ-
ed. Although not explicitly reported, it is likely
that in the remaining studies syndromes were also
included in the incidence rate.

If the risk of developing a cleft in stillbirths
and abortions is three times greater than that in
livebirths, then the actual values of the incidence
rate reported by studies including livebirths, still-
births, and abortions in the base population must
be higher than the values reported by studies
which included only livebirths. Therefore, it is
expected that the rate of incidence varies propor-
tionately with the number of stillbirths and abor-
tions included in the base population. Moreover,
the inclusion or exclusion of clefts with associat-
ed malformations and syndromes may account
for a certain degree of variability among all
studies.

It is believed that studies that include live-
births, stillbirths, and abortions in the base popu-
lation come closer to fulfilling the definition of
incidence rate, whereas those that include only
livebirths are closer to the definition of preva-
lence rate. Although the use of the terms inci-
dence and prevalence in congenital
malformations is complex, this study provides
evidence that stillbirths and abortions are
epidemiologically different groups from live-
births with respect to the risk of developing clefts
and should be studied separately. Therefore, the
studies that included livebirths, stillbirths, and
abortions in the base population did not report
the true incidence, because two groups with
different risk of developing clefts were examined
together. Since this distinction eliminates the
ascertainment of fetal loss in the livebirths, it is
suggested the term incidence be used in report-



ing frequency of clefts in livebirths. Also, the
same term seems appropriate for stillbirths and
abortions. )

In the literature, the variability of the incidence
of cleft malformations among races has been at-
tributed mainly to the following factors: differ-
ences in the environment (Morton, 1962; Tyan,
1982), differences in the frequency of particu-
lar combinations of the genes in a population
(Neel, 1958; Emanuel et al, 1973) or to the com-
bination of both factors (Leck, 1969). Therefore,
accounting for the differences mentioned previ-
ously in the base population and the different
numbers of clefts with associated malformations
and syndromes included, the reported incidence
may shed more light on the particular factors that
contribute to the observed variability.

The existing evidence suggests that clefts with
associated malformations and syndromes behave
differently epidemiologically from clefts without
associated malformations and their inclusion in
the incidence rates, therefore, may complicate
the research of etiology of oral clefts and conse-
quently the genetic counseling. In addition, the
inclusion of these clefts whose mortality rate is
higher than that in clefts without associated mal-
formations in the incidence rate does not help
when planning health services for treatment and
habilitation of patients with clefts.

The multifactorial two-threshold model has
been employed (Niswander et al, 1972; Dronam-
raju et al, 1982) to explain the sex differences
in the incidence of oral clefts. According to this
model, a lower threshold level of liability results
in cleft formation, whereas a higher level of lia-
bility causes fetal death. Three classes of in-
dividuals were hypothesized to be associated with
cleft lip, cleft palate, and cleft lip and palate lia-
bility: (1) normal infants, (2) livebirths with
clefts, and (3) early abortuses (Niswander et al,
1972). However, the existing evidence to sup-
port this hypothesis is not adequate, and data on
the sex and cleft type in abortuses are not avail-
able. In addition, no distinction has been made
among the different categories of clefts, namely
clefts without associated malformations, clefts
with associated malformations, and clefts with
syndromes, and if clefts with associated malfor-
mations behave differently epidemiologically
from clefts without associated malformations
with respect to sex ratio (Emanuel et al, 1973)
it is unlikely that this hypothesis can increase our
understanding of the etiology of oral clefts.

In summary, clues to etiology, genetic or
otherwise, in clefting have been sought in the
variations by race, sex, and geographic area.
Based on the existing evidence that the incidence
of cleft lip, cleft palate, and cleft lip and palate
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is three times as frequent in stillbirths and abor-
tions as in livebirths and that clefts with associat-
ed malformations and syndromes are different
epidemiologic entities from clefts without as-
sociated malformations, it is likely that most of
the reviewed studies did not measure either the
true cleft lip, cleft palate, and cleft lip and pa-
late incidence or the true sex ratio within a race.
This may explain the futility of sophisticated
mathematical analytic approaches applied to in-
vestigate the etiology of orofacial clefts. It is sug-
gested, therefore, that the incidence of cleft lip,
cleft palate, and cleft lip and palate should be
studied separately for each group, namely live-
births, stillbirths, and abortions and should be
reported separately for clefts without associated
malformations, clefts with associated malforma-
tions, and clefts with syndromes.

CONCLUSIONS

Based on the review of the literature, it can
be concluded that:

1. Half of the reviewed studies recorded the risk
of developing cleft lip, cleft palate, and cleft
lip and palate among livebirths, stillbirths,
and abortions or livebirths and stillbirths.

2. Most of the studies reported the incidence rate
including clefts with associated malformations
and possible syndromes.

3. There is evidence to suggest that clefts with
associated malformations are different
epidemiologic entities from clefts without as-
sociated malformations.

4. The risk of developing cleft lip, cleft palate,
and cleft lip and palate in stillbirths, or in still-
births and abortions, is three times as frequent
as in livebirths.

5. The incidence of cleft lip, cleft palate, and
cleft lip and palate should be studied separate-
ly for each group (i.e., livebirths, stillbirths
and abortions) and should be reported
separately for clefts without associated mal-
formations, clefts with associated malforma-
tions, and clefts with syndromes.

6. The term incidence should be used to report
the frequency of orofacial clefts for the previ-
ously mentioned groups.

7. More research is needed to study the risk of

developing clefts among the various groups
that exhibit different epidemiologic behavior
for each race.

REFERENCES

ALTEMUS LA. The incidence of cleft lip and cleft palate
among North American negroes. Cleft Palate J 1966; 3:357.

ARMENDARES S, LISKER R. Genetic analysis of cleft lip with
or without cleft palate and cleft palate alone in a Mexican
group. Rev Invest Clin 1974; 26:317.



224 Cleft Palate Journal, July 1987, Vol. 24 No. 3

BroGAN WF, WOODINGs JL. A decline in the incidence of
cleft lip and palate in Western Australia, 1963 to 1972.
Med J Austr 1974; 2:8.

CHAPMAN CJ. Ethnic differences in the incidence of cleft lip
and/or cleft palate in Auckland, 1960-1976. N Z Med J
1983; 96:327.

CHi S, Goprrey K. Cleft lip and palate in New South Wales,
Med J Aust 1970; 2:1172.

CHING GHS, CHUNG CS. A genetic study of cleft lip and pa-
late in Hawaii. I. Interracial crosses. Am J Human Genet
1974; 26:162.

CHUNG CS, MYRIANTHOPOULOS NC. Racial and prenatal fac-
tors in major congenital malformations. Am J Human Ge-
net 1967; 20:44.

CoNnwaY H, WAGNER KJ. Incidence of clefts in New York
City. Cleft palate J 1966; 3:284.

Cze1zeL A, TusNADI G. An epidemiological study of cleft
lip with or without cleft palate in Hungary. Hum Hered
1971; 21:17.

Davis JS. The incidence of congenital clefts of the lip and
palate. Ann Surg 1924; 80:363.

DRrRONAMRAJU KR, BIXLER D, MAJUMDER PP. Fetal mortali-
ty associated with cleft lip and cleft palate. Johns Hopkins
Med J 1982; 151:287.

EMANUEL I, HUANG SW, GUTMANLT, YUF, LINC. The in-
cidence of congenital malformations in a Chinese popula-
tion: The Taipei collaborative study. Teratology 1972;
5:159.

EMANUEL I, CULVER BH, ERICKSON JD, GUTHRIE B, SCHULD-
BERG D. The further epidemiological differentiation of cleft
lip and palate: A population study in King County,
Washington, 1956-1965. Teratology 1973; 7:271.

FoGH-ANDERSEN P. Incidence of cleft lip and palate: Cons-
tant or increasing? Acta Chir Scand 1961; 122:106.

GILMORE SI, HOFMAN SM. Clefts in Wisconsin: incidence
and related factors. Cleft palate J 1966; 3:186.

GRACE GL. Frequency of occurrence of cleft palates and
harelips. J Dent Res 1943, 22:495.

HAy S. Incidence of clefts and parental age. Cleft Palate J
1967; 4:205.

HAy S. Incidence of selected congenital malformations in
TIowa. Am J Epidem 1971; 94:572.

Hikira Y. Incidence of harelip and cleft palate in Nagasaki
(in Japanese). Nagasaki Med J 1953; 28:1371.

HixoN EH. A study of the incidence of cleft lip and cleft pa-
late in Ontario. Can J Public Health 1951; 42:508.

Irzuka T. High incidence of cleft lip and cleft palate in the
human embryos and early fetuses. Okajimas Folia Anat Jap
1973; 50:259.

IReGBULEM LM. The incidence of cleft lip and palate in
Nigeria. Cleft Palate J 1982; 19:201.

Ivy RH. The influence of race on the incidence of certain
congenital anomalies, notably cleft lip-cleft palate. Plast
Reconstr Srug 1962; 30:581.

KaMINURA K, ENDO A, WATANABE G, ITo T. Incidence of
gross malformations at birth surveyed by the mailed ques-
tionnaire method. Jap J Public Health 1965; 12:1.

KoBAYAsIY. A genetic study on harelip and cleft palate (in
Japanese with English summary). Jap J Human Genet 1958;
3:73.

KogucHr H. Population data on cleft lip and cleft palate in
the Japanese. In: Melnick M, Bixler D, Shields ED, eds.
Progress in clinical and biological research. New York:
Alan R Liss, 1980:297.

KNox G, BRAITHWAITE F. Cleft lips and palates in North-
umberland and Durham. Arch Dis Child 1962; 38:66.
KrAUSE BS, KiTAMURA H, O0E T. Malformations with cleft
lip and palate in human embryos and fetuses. Am J Obstet

Gynecol 1963; 86:321.

Kurozumi S. A genetic study of harelip and cleft palate (in
Japanese with English summary). Jap J Human Genet 1963;
8:120.

Leck I. Ethnic differences in the incidence of malformations
following migration. Brit J Prev Soc Med 1969; 23:166.

Lorerz W, WESTMORELAND WW, RICHARDS LF. A study of
cleft lip and cleft palate births in California, 1955. Am J
Public Health 1961; 51:873.

Lowry RB, TrIMBLE BK. Incidence rates for cleft lip and
palate in British Columbia 1952-71 for North American
Indian, Japanese, Chinese and total populations: secular
trends over twenty years. Teratology 1977; 16:277.

Lurz KR, Moor FB. A study of factors in the occurrence
of cleft palate. J Speech Hear Dis 1955; 20:271.

MAcMAHON B, MckeowN T. The incidence of harelip and
cleft palate related to birth rank and maternal age. Am J
Human Gen 1952; 5:176.

MAzAHERI M. Statistical analysis of patients with congeni-
tal cleft lip and/or palate at the Lancaster cleft palate clin-
ic. Plast Reconstr Surg 1958; 21:193.

MEskIN LH, PRUzZANSKY S, GULLEN WH. An epidemiolog-
ical investigation of factors related to the extent of facial
clefts. I. Sex of patients. Cleft Palate J 1968; 5:23.

MitaNI S. Malformations of the newborn infants. J Jap Ob-
stet Gynecol Soc 1954; 1:301.

MoLLER P. Cleft lip and cleft palate in Iceland. Arch Oral
Biol 1965; 10:407.

MOoRIYAMA Y. A statistical observation of congenital abnor-
malities in Japan (in Japanese). Proc 16th General Assembly
of the Japan Medical Congess 1963; 5:551.

MorTON NE. Genetics of inter-racial crosses in Hawaii. Eu-
gen Quart 1962; 9:23.

MyYRIANTHOPOULOS NC, CHUNG CS. Congenital malforma-
tions in singletons: Epidemiologic survey. Report from the
Collaborative Perinatal Project. New York: Stratton, In-
tercont and London: Medical Book Corp, 1974.

NEeL IV. A study of major congenital defects in Japanese
infants. Am J Human Genet 1958; 10:398.

NisHIMURA H, TakaNO K, TANIMURA T, YAasupa M. Nor-
mal and abnormal development of human embryos: First
report of the analysis of 1,213 intact embryos. Teratology
1966; 1:281.

NiswANDER JD, ApaMs MS. Oral clefts in the American In-
dians. Public Health Rep 1967; 82:807.

NisWANDER JD, BARROW MV, BINGLE BJ. Congenital mal-
formations in the American Indians. Soc Biol 1975; 22:203.

NiswANDER JD, MACLEAN CJ, CHUNG CS, DRONAMRAJU K.
Sex ratio and cleft lip with or without cleft palate. Lancet
1972; 1:858.

OLIVER-PADILLA G, MARTINEZ-GONZALEZ V. Cleft lip and
palate in Puerto Rico: A thirty-three year study. Cleft Pa-
late J 1986; 23:48.

OweNs JR, JoNes JW, Harris F. Epidemiology of facial
clefting. Arch Dis Child 1985; 60:521.

RANK BK, THOMSON JA. Cleft lip and palate in Tasmania.
Med J Aust 1960; 10:683.

RoLLNICK BR, PRUZANSKY S. Genetic services at a center for
craniofacial anomalies. Cleft Palate J 1981; 18:304.

SaBURI T. A genetic study of harelip and cleft palate (in
Japanese). J Tokyo Women’s Med Col 1954; 24:132.

SATO M. Statistical study on the congenital malformations
in Japan. J Jap Obstet Gynecol Soc 1966; 18:74.

SAXENI, LAHTIA. Cleft lip and palate in Finland: incidence,

secular, seasonal, and geographic variations. Teratology
1974; 9:217.

SaxeN I. Epidemiology of cleft lip and palate:

An attempt to rule out chance correlations. Brit J Prev Soc
Med 1975; 29:103.

SHPRINTZEN RJ, SIEGEL-SADEWITZ VL, AMATO J, GOLDBERG
RB. Anomalies associated with cleft lip, cleft palate, or
both. Am J Med Genet 1985; 20:585.

Spry CC, NUGENT MA. Some epidemiological aspects of
clefts of the primary and secondary palate in South Aus-
tralia, 1949-68. Aust Dent J 1975; 20:250.



STEVENSON AC, JoHNSTON HA, STEwWART MIP, GOLDING
DR. Congenital malformations. A report of study of ser-
ies of consecutive births in 24 centers. Bull World Health
Org 1966; 34 Suppl 1:127.

TALY, DAR H, WINTER ST, Bar-JoserH G. Frequency of
cleft lip and palate in Northern Israel. Israel J Med Sci 1974;
10:515.

TANAKA T. A clinical, genetic, and epidemiologic study on
cleft lip and/or cleft palate. Jap J] Human Genet 1972;
16:278.

TRrETSVEN VE. Incidence of cleft lip and palate in Montana
Indians. J Speech Hear Dis 1963; 7:52.

Tsukamotro S. In discussion on the malformations (in
Japanese). The World of Obst Gynec 1956; 8:843.

Vanderas, RACIAL INCIDENCE OF CL, CP, AND cLP 225

Tsutsut H. Study on the etiology of clefts of the lip and the
palate 1. Clinico-statistical observation (in Japanese). J Dent
(Japan) 1951; 8:3.

Tyan ML. Differences in the reported frequencies of cleft
lip plus cleft lip and palate in Asians born in Hawaii and
the Continental United States. Proc Soc Exper Biol Med
1982; 171:41.

WEI PY, CHEN YP. Congenital malformations, especially
anencephalus, in Taiwan. Am J Obstet Gynecol 1965;
91:870.

WooLF CM, WooLF RM, BROADBENT TR. A genetic study
of cleft lip and palate in Utah. Am J Human Gen 1963;
15:209.



