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Abstract

Purpose—Sickle cell disease is estimated to occur in 1:300–400 African-American births, with 

higher rates among immigrants from Africa and the Caribbean, and is less common among 

Hispanic births. This study determined sickle cell disease incidence among New York State 

newborns stratified by maternal race/ethnicity and nativity.

Methods—Newborns with confirmed sickle cell disease born to New York State residents were 

identified by the New York State newborn screening program for the years 2000–2008 and 

matched to birth records to obtain birth and maternal information. Annual incidence rates were 
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computed and bivariate analyses were conducted to examine associations with maternal race/

ethnicity and nativity.

Results—From 2000 to 2008, 1,911 New York State newborns were diagnosed with sickle cell 

disease and matched to the birth certificate files. One in every 1,146 live births was diagnosed 

with sickle cell disease. Newborns of non-Hispanic black mothers accounted for 86% of sickle cell 

disease cases whereas newborns of Hispanic mothers accounted for 12% of cases. The estimated 

incidence was 1:230 live births for non-Hispanic black mothers, 1:2,320 births for Hispanic 

mothers, and 1:41,647 births for non-Hispanic white mothers. Newborns of foreign-born non-

Hispanic black mothers had a twofold higher incidence of sickle cell disease than those born to 

US-born non-Hispanic black mothers (P < 0.001).

Conclusion—This study provides the first US estimates of sickle cell disease incidence by 

maternal nativity. Women born outside the United States account for the majority of children with 

sickle cell disease born in New York State. Such findings identify at-risk populations and inform 

outreach activities that promote ongoing, high-quality medical management to affected children.
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INTRODUCTION

Sickle cell disease (SCD) is an inherited blood disorder causing lifelong anemia and 

multiorgan complications that contribute to premature death. SCD is among the most 

prevalent hereditary disorders in humans. It is estimated that more than 3 million Americans 

are genetic carriers of SCD and that 80,000–100,000 Americans have SCD.1–3 Four SCD 

variants—sickle cell anemia (HbSS), sickle-hemoglobin C disease (HbSC), and two types of 

sickle β-thalassemia (Sβ+ thalassemia and Sβ0 thalassemia)—account for most cases of 

SCD.

SCD is most common among people whose ancestors came from sub-Saharan Africa; SCD 

is also found in India and parts of the Middle East and to a lesser extent in other 

Mediterranean countries. Consequently, African-Americans are at increased risk for SCD. 

The average frequency of SCD among African-American births is ~1 in 360 live births and 

is substantially lower among US Hispanics, ~1 in 16,300 live births based on national 

newborn screening (NBS) records pooled from states reporting such data.3 Studies 

estimating incidence or birth prevalence of SCD stratified by demographic characteristics 

such as race/ethnicity have been conducted using NBS data.3–6 However, no published 

information on the frequency of SCD among US births stratified by both race and ethnicity 

distinguishes children of US-born and foreign-born parents. The primary objectives of this 

study were to estimate the incidence of SCD among New York State (NYS) newborns 

classified by maternal race/ethnicity and nativity and to document the contribution of 

immigration to SCD among newborns in NYS.
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MATERIALS AND METHODS

SCD detection

SCDs are routinely screened for and detected by the NBS Program7 in the Wadsworth 

Center of the NYS Department of Health. Approximately 250 SCD cases are diagnosed 

among ~250,000 NYS newborns each year. High-performance liquid chromatography and 

isoelectric focusing were used to detect the presence of abnormal hemoglobins (Hbs) in 

whole blood. High-performance liquid chromatography and isoelectric focusing are 

considered proven, reliable, and accurate methods for defining an infant’s SCD phenotype, 

including HbSC, HbSS, sickle β-thalassemia (Hb-Sβ+ thalassemia and Hb-Sβ0 thalassemia), 

and other less common forms of SCD. However, these methodologies are unable to 

distinguish HbSS from Hb-Sβ0 thalassemia as in both cases, the result is fetal and sickle 

hemoglobin only. Currently, the NYS NBS Program does not perform DNA testing to 

distinguish HbSS from Sβ0 thalassemia. Therefore, the SCD subtype, HbSS, mentioned in 

this study also includes cases of Hb-Sβ0 thalassemia.

Vital records

Live birth records of NYS residents were obtained from the Bureau of Biometrics and 

Health Statistics of the NYS Department of Health and the Office of Vital Statistics of the 

New York City Department of Health and Mental Hygiene. Access to individual level birth 

records containing identifying data elements for data linkage, such as name and date of 

birth, was approved by the NYS Department of Health Institutional Review Board (IRB) for 

newborns of NYS residents excluding New York City (NYC) and by the Department of 

Health and Mental Hygiene IRB for newborns of NYC residents.

Birth certificates were the source of information on maternal race (white, black, Asian/

Pacific Islander, or other/unknown), ethnicity (Hispanic or non-Hispanic), and nativity. All 

subjects were categorized as white non-Hispanic, black non-Hispanic, Hispanic (regardless 

of race), or other. Mother’s place of birth as reported in the vital record was categorized by 

country of birth. Puerto Rico, which is a US Commonwealth, was treated as a separate 

country for the purpose of this analysis. Because a high percentage (~15%) of vital records 

lacked father’s birth country, only mother’s birthplace was used in data analysis for this 

study. The birth records also contain birth and maternal risk factors collected in the birth 

certificates such as birth weight, gestational age, plurality, maternal age and education, and 

health insurance information.

Study cohort

Infants born during 2000–2008 with confirmed SCD were identified from the NBS Program 

database. A dataset containing identifying information of the SCD cases for selected birth 

years and the confirmatory diagnoses was prepared by NBS Program staff.

Data linkage

The study cohort was matched to the birth certificate files to obtain maternal race/ethnicity, 

nativity, and other demographic information of the children. As described elsewhere,8 

deterministic data linkage methods widely used by public health researchers9–11 were 

Wang et al. Page 3

Genet Med. Author manuscript; available in PMC 2015 June 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



applied using multiple criteria for establishing matches between records. As there was no 

unique identifier available among the two data sources, personal identifiers such as last 

name, sex, and date of birth were used as common identifiers in matching databases. Other 

potential indicators such as residential address, medical record number, and birth weight 

were also used to further improve the accuracy of record linkage. Several combinations of 

the matching variables were used to identify both definite matches and possible matches, 

defined as cases matched on most but not all matching variables. For the possible matches, 

staff manually reviewed each record to determine whether a discrepancy might be due to 

typographical errors or slight differences in variables such as name or address and decided 

whether to classify it as a match.

Statistical analysis

Annual incidence rates were computed by SCD type and by maternal and infant 

characteristics including race/ethnicity and nativity, birth year period, geographic location 

(NYC and NYS excluding NYC), infant sex, birth weight, gestational age, plurality, and 

maternal age. The number of SCD cases diagnosed among all NYS newborns during the 

study period (2000–2008) was used as the denominator and the number of live births to 

NYS residents during the same period was the numerator. Determination of the statistical 

significance of differences between groups was made using χ2 analysis. The data matching 

and the statistical analyses were performed using the Statistical Analysis System software 

package (SAS Institute, Cary, NC).

RESULTS

From 2000 to 2008, a total of 1,916 newborns were diagnosed with SCD among ~2.2 

million NYS live births or 1 in 1,146 live births during this time period. Of these identified 

newborns, 1,911 (99.7%) were matched to birth certificates. Only matched SCD cases were 

included in the study cohort. The SCD incidence rates stratified by maternal race/ethnicity, 

nativity, residence, and birth period, and other selected birth and maternal risk factors are 

presented in Table 1.

Only minimal changes in overall SCD incidence were observed over this time period. A 1% 

decrease in SCD incidence among all NYS newborns was observed, from 1 in 1,115 in 

2000–2002 to 1 in 1,128 in 2006–2008. A 2% increase in incidence was observed among 

newborns of US-born mothers, from 1 in 1,693 to 1 in 1,664, offset by an 8% decrease in 

incidence among newborns of foreign-born mothers, from 1 in 655 during 2000–2002 to 1 in 

714 during 2006–2008.

An important predictor of SCD incidence is maternal race/ethnicity (Table 1). Newborns of 

non-Hispanic black mothers accounted for 86.0% of all SCD cases, with an average rate of 1 

in 230 births. Hispanic mothers accounted for 11.5% of all newborns with SCD, for an 

average incidence of 1 in 2,583. About 2.5% of newborns with SCD had non-Hispanic white 

mothers or mothers of other maternal race/ethnicity groups. NYC accounted for 69.3% of all 

newborns with SCD, with an incidence of 1 in 779 live births, as compared with an average 

incidence of 1 in 1,975 live births in the rest of NYS.
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Within every race/ethnicity group, the incidence of SCD was higher among newborns with 

foreign-born vs. US-born mothers (Table 1). These differences were statistically significant 

for Hispanics and non-Hispanic blacks and whites (P < 0.05). The overall annual incidence 

of SCD was 1 in 1,678 newborns of US-born mothers and 1 in 716 newborns of foreign-

born mothers. More than half (55.2%) of the 1,911 newborns with SCD in NYS had foreign-

born mothers, in comparison with 34.5% of all births in NYS. Nativity varied by race/

ethnicity, with foreign-born mothers accounting for 12.2% of non-Hispanic white, 37.6% of 

non-Hispanic black, 58.0% of Hispanic, and 91.9% of Asian/Pacific Islander births in NYS.

The predominance of foreign-born mothers among NYS newborns with SCD was specific to 

NYC births; 60.5% of 1,325 newborns with SCD in NYC had foreign-born mothers. In 

comparison, 43.2% of 586 newborns born in NYS excluding NYC had foreign-born 

mothers. Of 1,055 newborns with SCD of foreign-born mothers, 802 (76%) were born in 

NYC and 253 (24%) were born in the rest of NYS.

Differences in SCD incidence by maternal nativity were found within each maternal race/

ethnic group. The largest proportional difference in rates was found among non-Hispanic 

black mothers; the estimated annual incidence rate was 1 in 315 newborns of US-born non-

Hispanic black mothers and 1 in 160 newborns of foreign-born non-Hispanic black mothers, 

a twofold higher rate among infants born to foreign-born non-Hispanic black mothers (P < 

0.001). Among infants born to Hispanic mothers, the rate was 1 in 2,320 for foreign-born 

mothers vs. 1 in 3,173 for US-born mothers (P = 0.03) (Table 1). Finally, the six Asian/

Pacific infants with SCD were born solely to mothers born outside the United States, 

resulting in an incidence of 1 in 27,673 live births.

For other birth and maternal variables examined, higher SCD incidence was observed 

among female children, children with low birth weight (<2,500 g), pre-term births (<37 

weeks), and children of teenage mothers (Table 1), as compared with male children, children 

with higher weight (≥2500 g), full-term births (≥37 weeks), and children of older mothers 

(≥20 years), respectively. The incidence of SCD was higher among newborns with foreign-

born vs. US-born mothers within each variable group examined.

Table 2 shows the numbers, proportions, and incidence rates of SCD newborns (overall and 

by subtype) born to foreign-born non-Hispanic black mothers by maternal country of birth 

among the 20 countries with the largest numbers of SCD-affected births recorded. The 

largest absolute numbers of infants with SCD born to foreign-born non-Hispanic black 

mothers were seen among women born in Jamaica, followed by Haiti, Ghana, and Nigeria. 

However, the highest rates of SCD relative to numbers of births were seen among mothers 

from West Africa, including specifically Togo (1 in 43), Sierra Leone (1 in 50), Ghana (1 in 

65), Nigeria (1 in 69), Guinea (1 in 84), and Mali (1 in 88) (Table 2). Lower SCD rates were 

observed among births in non-Hispanic black foreign-born mothers from the Caribbean 

region, including specifically Barbados (1 in 157), Antigua and Barbuda (1 in 162), Jamaica 

(1 in 180), and Haiti (1 in 187) (Table 2). The differences among Caribbean countries could 

have been due to chance (P = 0.11), but the differences among African countries were 

statistically significant (P < 0.00001).
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Among foreign-born mothers from West Africa, marked differences were seen in the 

relative frequencies of HbSS and HbSC among countries. A large majority of children with 

SCD born to mothers from Sierra Leone (79%), Nigeria (78%), Guinea (76%), and Mali 

(72%) had the HbSS phenotype; only 41 and 27% of children with SCD born to Ghanaian 

and Togolese mothers, respectively had HbSS (Table 2).

Table 3 summarizes the estimated annual incidence rates by country of birth and SCD 

subtype for foreign-born Hispanic mothers. Although the overall incidence rate in that group 

was 1 in 2,320, it varied for infants born to Hispanic mothers from different countries: 

Puerto Rico (1 in 3,681), Central American countries (Belize, Guatemala, Honduras, El 

Salvador, Nicaragua, Costa Rica, and Panama) (1 in 1,526), and the Dominican Republic (1 

in 906). The largest number (n = 87,801) of foreign-born Hispanic mothers originated from 

Mexico. No births in this group were affected by SCD. For all other foreign-born Hispanic 

mothers, the overall incidence was 1 in 12,728. Infants with SCD whose mothers were born 

in the Dominican Republic had a higher proportion with HbSC than other Hispanic children 

with foreign-born mothers (Table 3).

DISCUSSION

In this report, we present data on the incidence of SCD stratified by both maternal race/

ethnicity and maternal place of birth. Previous state-based estimates of SCD incidence 

among newborn infants of African-American and Hispanic mothers were 1 in 396 and 1 in 

36,000, respectively, in California5 and 1 in 334 and 1 in 34,500, respectively, in Texas.4 

Hassell3 published a tabulation of information taken from the National Newborn Screening 

Information System for the years 2005–2007, according to which the average incidence of 

SCD was 1 in 365 births among children classified as black or African-American and 1 in 

16,305 for Hispanic children. Our data show that the incidence of SCD is much higher 

among infants born to non-Hispanic black or Hispanic mothers in New York, 1 in 230 and 1 

in 2,583, respectively. Among NYS infants of US-born non-Hispanic black mothers, the rate 

of live births affected by SCD, 1 in 315, was at the low end of the range of previous reports 

cited above. The relatively high rate of SCD among NYS infants of US-born non-Hispanic 

black mothers could reflect an influence of the previous generation of immigrants, but we 

were not able to determine nativity of grandparents. The lower rates of SCD among non-

Hispanic blacks in the United States relative to countries in West or Central Africa or the 

Caribbean could reflect a number of factors, including degree of European admixture and 

lesser degree of selective pressure by malaria in the United States over the course of 

multiple generations.

The incidence of SCD among Hispanics living in the northeastern United States is 

substantially higher than that among Hispanics living elsewhere in the United States, 

reflecting geographic differences in origins. In much of the country, Hispanics have 

primarily Mexican ancestry, with relatively little African ancestry or admixture. In contrast, 

a large proportion of Hispanics in the Northeast have Caribbean origins, especially Puerto 

Rico and the Dominican Republic, and many either report black race or have African 

admixture. An often-cited 1993 estimate of the incidence of SCD among Hispanics in the 

Eastern United States, including New York, was 1:1,114.12 It should be noted that that 
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estimate was not based on NBS data, unlike our finding of a rate of 1 in 2,583 for infants of 

Hispanic mothers in New York. The latter is half the rate of 1 in 1,243 recently reported for 

Hispanics in northern Manhattan, where most are of Dominican descent.13 However, the 

latter estimate is close to the estimate reported in this study for Hispanic mothers from the 

Dominican Republic. As shown in Table 3, the incidence of SCD among Hispanics in New 

York varies greatly by country of origin.

The overall incidence of SCD among infants of foreign-born non-Hispanic black women in 

New York was 1 in 160 live births. This is comparable with the rates reported from 

screening programs in other countries with large immigrant populations from the Caribbean 

and West Africa.14,15 The incidence of SCD among NYS births to foreign-born non-

Hispanic black mothers varies by country of origin: 1 in 65–70 infants born to mothers from 

Ghana or Nigeria and 1 in 180–190 infants born to mothers from Jamaica or Haiti. These 

estimates are consistent with data from maternal countries of origin. In Ghana, a screening 

study reported that 1 in 52 infants had probable SCD.16 Studies from Jamaica have reported 

the birth rate of SCD to be roughly 1 in 170 live births.17,18

The striking finding that 55% of all infants with SCD born in NYS during 2000–2008 were 

born to foreign-born mothers has important implications for US NBS programs and 

hemoglobinopathy centers, particularly those located in major metropolitan areas. Among 

live births in NYC, 61% of all infants with SCD had foreign-born mothers. Public health 

needs to target outreach efforts to those at-risk communities with relatively high incidences 

of SCD to identify their medical and social needs. Primary care and obstetrics providers can 

also use these data to inform their approaches to screening for SCD among immigrant 

children and women initially presenting for medical services.

The relative proportions of HbSS and HbSC among newborns with SCD vary by maternal 

country of birth. In particular, the Hb-C allele is most frequent in Burkina Faso, Ghana, and 

Togo, and in those countries HbSC is more common than HbSS, unlike in most of Africa, 

where HbSS is the predominant form of SCD.19 The finding from our study that the 

majority of infants with SCD born to mothers from Ghana or Togo had HbSC is consistent 

with information reported previously.19 The relatively low frequency of HbSC (<20%) 

among infants with SCD born to foreign-born Hispanic mothers, with the exception of those 

from the Dominican Republic, appears to be a novel finding.

This study illustrates the value of linking multiple maternal and child health databases using 

individual-level linking variables.20,21 Without linking vital records to NBS records, it 

would not have been possible to ascertain the effect of maternal nativity on SCD incidence 

rates; this is the first US study to conduct such a linked analysis.

Limitations of the study include missing or incomplete information on the origins of fathers 

in vital records. Because this information was missing for 15% of cases, analysis was 

restricted to maternal country of birth. The implication of only including origin of one parent 

is likely attenuation of the association of parental origins with SCD incidence. However, the 

degree of misclassification bias appears to be low. For example, this study reported that 

SCD incidence among infants whose mothers were born in Jamaica was 1 in 180, whereas 
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screening information from Jamaica indicates the incidence to be 1 in 170 births.17,18 We 

were not able to examine the effect of marital status on SCD incidence because that 

information is not collected on the NYS birth certificate. Another limitation is the ambiguity 

of recording race/ethnicity for people with mixed ancestries. For example, an investigation 

of six reported cases of SCD among infants born to foreign-born Asian/Pacific Islander 

mothers (Table 1) identified mothers born in Caribbean countries who were reported to be of 

Asian race and Chinese ethnicity. Individuals of mixed black and Asian ancestry might have 

chosen to report Asian race/ethnicity. In addition, clerical errors in recording race/ethnicity 

are a potential limitation.

Another limitation is that SCD incidence may be underestimated due to our inability to 

verify the completeness of screening of all newborns in NYS. Because we did not conduct 

data linkage of all children in the NBS database born in the study period (2000–2008) to 

birth certificate records, no information about the completeness of screening was available. 

It was possible that the completeness of screening was <100%. This may lead to a decreased 

number of SCD cases being identified through NBS. However, this is unlikely to be 

quantitatively important. A recent study of linked Michigan birth and NBS records during 

January 2007 to March 2008 found that 99.2% births were successfully matched to NBS 

records.22 The matching rate increased to 99.6% following a transition to a Web-based 

electronic birth certificate system and inclusion of a NBS card identification number on the 

birth record in 2008. The NYS NBS Program is currently developing a data linkage program 

for matching children in the NBS database to birth records to estimate the completeness of 

screening and identify unscreened children.

This study provides the first estimates of NYS annual SCD incidence by maternal race/

ethnicity and nativity. It has been known for decades that black infants born in the 

Caribbean or West or Central Africa had much higher rates of SCD than black infants born 

in the United States due to higher frequencies of the HbS allele. Consistent with those data, 

this study has demonstrated that NYS newborns of foreign-born non-Hispanic black mothers 

from those countries had a substantially higher incidence of SCD as compared with NYS 

newborns of US-born non-Hispanic black mothers. Such findings identify at-risk 

populations and inform public health education and community outreach activities that 

promote ongoing, high-quality medical management to affected children.
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Table 1

Numbers of live births, cases of newborns with SCD identified via Newborn Screening Program and incidence 

rates of SCD by demographic characteristics and maternal nativity (New York State live birth cohort, 2000–

2008)

All newbornsa US-born mothers Foreign-bornb mothers

Live births SCD Live births SCD Live births SCD

Characteristic n (%) n (%) Ratec n (%)d n (%)d Ratec n (%)d n (%)d Ratec

Total 2,189,867 (100.0) 1,911 (100.0) 1,146 1,407,478 (64.3) 839 (43.9) 1,678 755,566 (34.5) 1,055 (55.2) 716

Maternal race/ethnicity

 Non-Hispanic
 white 1,041,168 (47.5) 25 (1.3) 41,647 896,751 (86.1) 16 (64.0) 56,047 127,375 (12.2) 9 (36.0) 14,153

 Non-
 Hispanic black 378,524 (17.3) 1,644 (86.0) 230 233,848 (61.8) 743 (45.2) 315 142,300 (37.6) 889 (54.1) 160

 Hispanic 568,150 (25.9) 220 (11.5) 2,583 234,788 (41.3) 74 (33.6) 3,173 329,397 (58.0) 142 (64.5) 2,320

 Asian/Pacific
 Islander 180,649 (8.2) 7 (0.4) 25,807 12,022 (6.7) 0 (0.0) — 166,035 (91.9) 6 (85.7) 27,673

 Other/unknown 21,376 (1.0) 15 (0.8) 1,425 11,331 (53.0) 6 (40.0) 1,889 9,197 (43.0) 9 (60.0) 1,022

Residence

 New York City 1,032,414 (47.1) 1,325 (69.3) 779 457,679 (44.3) 514 (38.8) 890 570,212 (55.2) 802 (60.5) 711

 Upstate
 New York 1,157,453 (52.9) 586 (30.7) 1,975 931,061 (80.4) 325 (55.5) 2,865 204,092 (17.6) 253 (43.2) 807

Birth year period

 2000–2002 746,794 (34.1) 670 (35.1) 1,115 485,904 (65.1) 287 (42.8) 1,693 249,296 (33.4) 375 (56.0) 665

 2003–2005 727,015 (33.2) 606 (31.7) 1,200 463,932 (63.8) 277 (45.7) 1,675 252,948 (34.8) 325 (53.6) 778

 2006–2008 716,058 (32.7) 635 (33.2) 1,128 457,642 (63.9) 275 (43.3) 1,664 253,322 (35.4) 355 (55.9) 714

Infant sexe

 Male 1,121,707 (51.2) 955 (50.0) 1,175 720,042 (64.2) 434 (45.4) 1,659 387,826 (34.6) 516 (54.0) 752

 Female 1,068,124 (48.8) 956 (50.0) 1,117 687,414 (64.4) 405 (42.4) 1,697 367,734 (34.4) 539 (56.4) 682

Birth weighte

 <2,500 g 175,204 (8.0) 194 (10.2) 903 117,111 (66.8) 94 (48.5) 1,246 55,450 (31.6) 99 (51.0) 560

 ≥2,500 g 2,013,426 (91.9) 1,713 (89.6) 1,175 1,289,272 (64.0) 744 (43.4) 1,733 700,009 (34.8) 953 (55.6) 735

Gestational agee

 <37 weeks 207,772 (9.5) 228 (11.9) 911 141,184 (68.0) 104 (45.6) 1,358 63,598 (30.6) 123 (53.9) 517

 ≥37 weeks 1,977,870 (90.3) 1,681 (88.0) 1,177 1,263,244 (63.9) 733 (43.6) 1,723 691,006 (34.9) 932 (55.4) 741

Pluralitye

 Single 2,108,048 (96.3) 1,859 (97.3) 1,134 1,348,333 (64.0) 812 (43.7) 1,661 734,109 (34.8) 1,030 (55.4) 713

 Multiple 81,816 (3.7) 52 (2.7) 1,573 59,142 (72.3) 27 (51.9) 2,190 21,457 (26.2) 25 (48.1) 858

Maternal agee

 ≤19 years 163,666 (7.5) 190 (9.9) 861 122,770 (75.0) 141 (74.2) 871 39,288 (24.0) 49 (25.8) 802

 20–34 years 1,557,111 (71.1) 1,366 (71.5) 1,140 992,578 (63.7) 592 (43.3) 1,677 545,877 (35.1) 765 (56.0) 714

 >35 years 468,914 (21.4) 355 (18.6) 1,321 292,092 (62.3) 106 (29.9) 2,756 170,395 (36.3) 241 (67.9) 707

SCD, sickle cell disease.
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a
Includes births to mothers of unknown birth countries.

b
Puerto Rico, which is a US Commonwealth, was treated as a separate country for the purpose of this analysis.

c
One in number of live births.

d
Row percentage.

e
Records with unknown values were not included.
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Table 2

Numbers of live births, cases of SCD, and incidence rates among children of foreign-born non-Hispanic black 

mothers by maternal country of birth and SCD subtype for the 20 countries with the largest numbers of SCD 

cases recorded (New York State live birth cohort, 2000–2008)

Live births All SCDa HbSSb HbSC

Mother’s birth country n (%) n (%) Ratec n (%)d Ratec n (%)d Ratec

Jamaica 36,718 (25.8) 204 (22.9) 180 109 (53.4) 337 88 (43.1) 417

Haiti 20,422 (14.4) 109 (12.3) 187 59 (54.1) 346 46 (42.2) 444

Ghana 6,548 (4.6) 100 (11.2) 65 41 (41.0) 160 58 (58.0) 113

Nigeria 6,450 (4.5) 94 (10.6) 69 73 (77.7) 88 21 (22.3) 307

Guyana 12,658 (8.9) 51 (5.7) 248 35 (68.6) 362 14 (27.5) 904

Trinidad and Tobago 15,618 (11.0) 47 (5.3) 332 30 (63.8) 521 17 (36.2) 919

Guinea 3,106 (2.2) 37 (4.2) 84 28 (75.7) 111 8 (21.6) 388

Mali 2,203 (1.5) 25 (2.8) 88 18 (72.0) 122 5 (20.0) 441

Ivory Coast 1,888 (1.3) 19 (2.1) 99 11 (57.9) 172 6 (31.6) 315

Sierra Leone 952 (0.7) 19 (2.1) 50 15 (78.9) 63 4 (21.1) 238

Barbados 2,818 (2.0) 18 (2.0) 157 10 (55.6) 282 7 (38.9) 403

Grenada 3,633 (2.6) 16 (1.8) 227 11 (68.8) 330 5 (31.3) 727

Gambia 2,012 (1.4) 15 (1.7) 134 9 (60.0) 224 6 (40.0) 335

Togo 652 (0.5) 15 (1.7) 43 4 (26.7) 163 11 (73.3) 59

Senegal 2,515 (1.8) 12 (1.3) 210 8 (66.7) 314 4 (33.3) 629

Antigua and Barbuda 1,948 (1.4) 12 (1.3) 162 8 (66.7) 244 4 (33.3) 487

Saint Vincent and the Grenadines 2,684 (1.9) 12 (1.3) 224 5 (41.7) 537 6 (50.0) 447

United Kingdom 1,638 (1.2) 11 (1.2) 149 7 (63.6) 234 4 (36.4) 410

Liberia 1,322 (0.9) 10 (1.1) 132 10 (100.0) 132 0 (0.0) —

Saint Lucia 2,287 (1.6) 9 (1.0) 254 4 (44.4) 572 5 (55.6) 457

Other countries 14,228 (10.0) 54 (6.1) 263 30 (55.6) 474 22 (40.7) 647

Total 142,300 (100.0) 889 (100.0) 160 525 (59.1) 271 341 (38.4) 417

HbSC, sickle-hemoglobin C disease; HbSS, sickle cell anemia; SCD, sickle cell disease.

a
Includes HbSS, HbSC, Sβ0 and Sβ+ thalassemia, and other uncommon forms of SCDs (HbS with HbE or O, no HbA; HbS without HbA).

b
Also includes Sβ0 thalassemia.

c
One in number of live births.

d
Row percentage.
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Table 3

Numbers of live births, cases of SCD, and incidence rates among children of foreign-born Hispanic mothers 

by maternal country of birth and SCD subtype (New York State live birth cohort, 2000–2008)

Live births All SCDa HbSSb HbSC

Mother’s birth country n (%) n (%) Ratec n (%)d Ratec n (%)d Ratec

Dominican Republic 80,590 (24.5) 89 (62.7) 906 59 (66.3) 1,366 29 (32.6) 2,779

Puerto Ricoe 22,087 (6.7) 6 (4.2) 3,681 6 (100.0) 3,681 0 (0.0) —

Central American countriesf 62,552 (19.0) 41 (28.9) 1,526 33 (80.5) 1,896 8 (19.5) 7,819

Mexico 87,801 (26.7) 0 (0.0) — 0 (0.0) — 0 (0.0) —

Other countries 76,367 (23.2) 6 (4.2) 12,728 5 (83.3) 15,273 1 (16.7) 87,801

Total 329,397 (100.0) 142 (100.0) 2,320 103 (72.5) 3,198 38 (26.8) 8,668

HbSC, sickle-hemoglobin C disease; HbSS, sickle cell anemia; SCD, sickle cell disease.

a
Includes HbSS, HbSC, Sβ0 and Sβ+ thalassemia, and other uncommon forms of SCD.

b
Also includes Sβ0 thalassemia.

c
One in number of live births.

d
Row percentage.

e
Puerto Rico, which is a US Commonwealth, was treated as a separate country for the purpose of this analysis.

f
Includes Belize, Guatemala, Honduras, El Salvador, Nicaragua, Costa Rica, and Panama.
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