
Slovenská zdravotnícka univerzita v Bratislave, 2020, roč. 16, č. 1, s. 1-44. Dostupné na internete: 

http://casopis.fvszu.sk/ ISSN 1337-1789 

 

Nembhard, W N  a kol. Temporal trends and spatial variability of the prevalence of gastroschisis in Arkansas, 

1998-2013, s. 12. 

 

12 

TEMPORAL TRENDS AND SPATIAL VARIABILITY OF THE PREVALENCE OF GASTROSCHISIS 

IN ARKANSAS, 1998-2013 

 

NO ElHassan
1
, SG Young

2
, Y Gokun

3
, F Wan

3
, WN Nembhard

4
 

 
1
Department of Pediatrics, University of Arkansas for Medical Sciences/Arkansas Children's Hospital, Little 

Rock, AR, United States 
2
Department of Environmental and Occupational Health, University of Arkansas for Medical Sciences, Little 

Rock, AR, United States 
3
Department of Biostatistics, University of Arkansas for Medical Sciences, Little Rock, AR, United States 

4
Department of Epidemiology, University of Arkansas for Medical Sciences and Arkansas Birth Defects Center 

for Research and Prevention, Little Rock, AR, United States 

 

Email of corresponding author: wnnembhard@uams.edu 

ICBDSR Registry on which the work is based: Arkansas Reproductive Health Monitoring System 

 

Background and Objectives: A report based on 

data from 14 United States (U.S.) state birth defect 

surveillance programs described a 30% increase in 

the prevalence of gastroschisis (from 3.6 per 10,000 

live births in 1995−2005 to 4.9 in 2006−2012) and 

urged researchers to further investigate the etiology 

of this increase. Arkansas is an important state 

since it had the highest prevalence of gastroschisis 

in a national study based on 15 U.S. states 

(1995−2005). Our objective was to explore trends 

in prevalence and the spatial distribution of 

gastroschisis in Arkansas between 1998 and 2013. 

Methods: Infants with gastroschisis, born 1998-

2013, were obtained from the Arkansas 

Reproductive Health Monitoring System 

(ARHMS), a statewide birth defects registry that 

monitors live births, fetal deaths and terminations 

for structural birth defects. Birth record data were 

obtained from the Arkansas Department of Health. 

Data from the US Census Bureau and Arkansas 

Department of Environmental Quality were used 

for county characteristics. Maternal residence at 

delivery was geocoded for spatial analyses. Annual 

prevalence rates by county and region were 

calculated and Joinpoint regression analyses were 

used to assess temporal trends. Spatiotemporal 

cluster detection methods were used to identify 

counties with unusually high prevalence rates. 

Poisson regression was used to calculate crude and 

adjusted prevalence ratios. Covariates included 

individual and county level maternal race/ethnicity, 

age, education, poverty and county level body mass 

index (BMI) and agricultural characteristics. 

Results: We identified 357 cases of gastroschisis 

among 617,404 live births. The overall prevalence 

of gastroschisis ranged from 3.0 per 10,000 live 

births in 2001 to 9.1 in 2012 (overall 

prevalence=5.8). We observed an annual increase 

of 4.7% (P=0.0001) in the prevalence of 

gastroschisis during the study period. A high 

overall prevalence (range: 15-20) was noted in 5 

counties. During the study period, prevalence 

increased in 48 counties and decreased in 3 

counties. Both Emerging Hot Spot Analysis 

(EHSA) and SaTScan detected one overlapping 

spatiotemporal cluster of gastroschisis cases in the 

western part of Arkansas. EHSA identified a 3-

county cluster in 2013 and SaTScan identified an 

18 county cluster between 2006 and 2013. 

Multivariable Poisson regression models for each 

cluster were found to be statistically significant but 

did not identify any individual or county factors 

that explained the temporal trends or spatiotemporal 

clusters. Hog farming emerged as a factor of 

interest. 

Discussion and Conclusions: The prevalence of 

gastroschisis in Arkansas increased during the study 

period and varied by county and region. 

Spatiotemporal analysis suggests a possible cluster 

of gastroschisis in Western Arkansas. The etiology 

or factors associated with the increasing prevalence 

over time and spatiotemporal differences within the 

state remain unknown.  Future studies will explore 

hog farming and its potential association with these 

clusters.
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