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Standard 2003 Revision of the Birth Certificate 

In 2005, January, KDHE started collecting birth certificate data using the 2003 standard revision of the birth certificate. This revision included many new variables useful for perinatal risk factor analysis. One of the new factors under the category “Abnormal conditions of the newborn” was “NICU admission” (yes or no).
In Kansas 2006-2008, there were 117,881 live births. Among these live births
, 5.4% or 6,770 infants were admitted to a NICU. 
Linked Infant Birth/Death file (Death Cohort
), 2006-2008
The linked birth and infant death data set is a valuable tool for monitoring and exploring the complex interrelationships between infant death and the mother’s risk factors such as
· age at death,
· underlying cause of death,  

· race and Hispanic origin of the mother,

· medical risk factors of the mother and
· conditions of the newborn.

For this analysis, three years of linked birth/death data were combined due to small numbers. This is especially important for drilled down analysis. For Kansas, 2006-2008, there were 929 infant deaths – 886 or 95.4% of these deaths could be linked with birth certificate data (Table 1). The 886 infant deaths which linked to a live birth are used for the following analyses. 
TABLE 1. Linked Infant Birth /Deaths, Percent Linked, Kansas 2006-2008.
	
	Infant Deaths, Total
	Infant Deaths, Linked File

	Year
	Number
	Number
	%

	2006
	293
	275
	93.9

	2007
	333
	316
	94.9

	2008
	303
	295
	97.4

	Totals
	929
	886
	95.4


Linked Birth and Death Data, NICU Admission
Among the infants that died, 26.8% were admitted to the NICU. Among the infants admitted to the NICU, 64.1 % died in the neonatal time period and 35.9% died in the post-neonatal time period (Table 2).
TABLE 2. Linked Birth/Deaths by NICU Admission and by Age at Death, Kansas 2006-2008.
	
	Age at Death
	

	NICU Admit
	Neonatal
	Post-Neonatal
	Totals

	
	Number
	%
	Number
	%
	Number
	%

	Yes
	152
	64.1
	85
	35.9
	237
	26.8

	No
	400
	61.6
	249
	38.4
	649
	73.3

	Totals
	552
	62.3
	334
	37.7
	886
	100


Linked Birth/Deaths, Cause of Death
 by NICU Admission
Disorders Related to Short Gestation and Low Birth Weight (P07)
In Kansas, 2006-2008, 149 infants died with the underlying cause categorized as prematurity or low birth weight. Among these infants, 10.7 % were admitted to a NICU, 81.3 % of the infants admitted to the NICU died in the neonatal time period and 18.8% died in the post-neonatal time period (Table 3).

TABLE 3. Linked Birth/Deaths Due to Prematurity or Low Birth Weight by NICU Admission and by Age at Death, Kansas 2006-2008.

	
	Age at Death
	

	NICU Admit
	Neonatal
	Post-Neonatal
	Totals

	
	Number
	%
	Number
	%
	Number
	%

	Yes
	13
	81.3
	3
	18.8
	16
	10.7

	No
	133
	100
	0
	0.0
	133
	89.3

	Totals
	146
	98.0
	3
	2.0
	149
	100.


Maternal Factors and Complication of Pregnancy, Labor and Delivery (P00-P04)
In Kansas, 2006-2008, 86 infants died with the underlying cause categorized as maternal factors. Among these infants, 10.5 % were admitted to a NICU and 100 % of the infants admitted to the NICU died in the neonatal time period (Table 4). The most important maternal factors were premature rupture of the membrane, placental separation and haemorrhage, and incompetent cervix.
TABLE 4. Linked Birth/Deaths due to Maternal Factors by NICU Admission and by Age at Death, Kansas 2006-2008.

	
	Age at Death
	

	NICU Admit
	Neonatal
	Post-neonatal
	Totals

	
	Number
	%
	Number
	%
	Number
	%

	Yes
	9
	100
	0
	0.0
	9
	10.5

	No
	77
	100
	0
	0.0
	77
	89.5

	Totals
	86
	100
	0
	0.0
	86
	100


Congenital Anomalies (Q00-Q99) 
In Kansas, 2006-2008, 191 infants died with the underlying cause categorized as congenital anomalies. Among these infants, 36.1 % were admitted to a NICU, 68.1 % of the infants admitted to the NICU died in the neonatal time period and 31.9% died in the post-neonatal time period (Table 5).

TABLE 5. Linked Birth/Deaths due to Congenital Anomalies by NICU Admission and by Age at Death, Kansas 2006-2008.

	
	Age at Death
	

	NICU Admit
	Neonatal
	Post-neonatal
	Totals

	
	Number
	%
	Number
	%
	Number
	%

	Yes
	47
	68.1
	22
	31.9
	69
	36.1

	No
	95
	77.9
	27
	22.1
	122
	63.9

	Totals
	142
	74.3
	49
	25.7
	191
	100


All Other Causes of Infant Deaths
In Kansas, 2006-2008, 460 infants died with the underlying cause categorized other than maternal factors, prematurity or congenital anomalies. Other causes include sudden infant death syndrome, injuries and other conditions or disorders. Among these infants, 31.1 % were admitted to a NICU, 58.0 % of the infants admitted to the NICU died in the neonatal time period and 42.0% died in the post-neonatal time period (Table 6).

TABLE 6. Linked Birth/Deaths due to All Other Causes by NICU Admission and by Age at Death, Kansas 2006-2008.

	
	Age at Death
	

	NICU Admit
	Neonatal
	Post-neonatal
	Totals

	
	Number
	%
	Number
	%
	Number
	%

	Yes
	83
	58.0
	60
	42.0
	143
	31.1

	No
	95
	30.0
	222
	70.0
	317
	68.9

	Totals
	178
	38.7
	282
	61.3
	460
	100


Linked Birth/Deaths, NICU Admission by NICU Levels of Care
Level III NICU Admissions

Kansas has five hospitals with subspecialty, Level III NICUs. The Level III Neonatal Intensive Care Unit provides specialized care that is critical to sustaining and nurturing new life. Infants who have complications due to premature birth, infections or other health challenges are admitted to these units.
In Kansas, 2006-2008, 505 infant deaths were linked with births that occurred in hospitals with Level III  NICUs. Among these infants, 40.6 % were admitted to a NICU, 63.4 % of the infants admitted to the NICU died in the neonatal time period and 36.6% died in the post-neonatal time period (Table 7).

TABLE 7. Linked Birth/Deaths, Level III NICUs by NICU Admission and Age at Death, Kansas 2006-2008.

	
	Age at Death
	

	NICU Admit
	Neonatal
	Post-neonatal
	Totals

	
	Number
	%
	Number
	%
	Number
	%

	Yes
	130
	63.4
	75
	36.6
	205
	40.6

	No
	204
	68.0
	96
	32.0
	300
	59.4

	Totals
	334
	66.1
	171
	33.9
	505
	100.


Level I & II NICU Admissions

In Kansas, 2006-2008, 381 infant deaths linked with births in hospitals with Level I & II NICUs. Among these infants, 8.4 % were admitted to a NICU, 68.8 % of the infants admitted to the NICU died in the neonatal time period and 31.3% died in the post-neonatal time period (Table 8).

TABLE 8. Linked Birth/Deaths, Level I & II NICUs by NICU Admission and Age at Death, Kansas 2006-2008.

	
	Age at Death
	

	NICU Admit
	Neonatal
	Post-neonatal
	Totals

	
	Number
	%
	Number
	%
	Number
	%

	Yes
	22
	68.8
	10
	31.3
	32
	8.4

	No
	196
	56.2
	153
	43.8
	349
	91.6

	Totals
	218
	57.2
	163
	42.8
	381
	100.


Conclusion and Limitations
Among infants that died, a higher percent of infants were admitted to the NICUs in hospitals with Level III NICUs (40.6%) compared to hospitals with Level I & II NICUs (8.4%).  
There are some limitations to the NICU admission data derived from the birth certificate. Birth certificate data show that an infant was admitted to the NICU. But, neither certificate states whether the infant remained in the NICU until he/she died, though this is more probable in the neonatal time period. Also, neither certificate reports whether an infant was admitted to the NICU after the birth record was registered at KDHE. Additionally, the death certificate does not report where in a hospital that the infant died. 

Further analysis should include more of a framework on NICU admissions among live births compared to infant deaths. Analysis should include factors such as birth weight, tobacco use and other maternal factors. This would require using a birth cohort for the linked birth death file instead of the death cohort so we can associate factors related to the same birth and birth outcomes including infant deaths. The Maternal Child Health Block Grant data
 shows that very low birth weight infants are mainly cared for at hospitals with Level III NICUs. Further analysis of NICU admissions data in the proper framework could result in a better understand factors related to birth outcomes including infant mortality.

� Where NICU admission was reported.


� The linked birth death file is a death cohort. The infant deaths are linked with the birth certificate data in the same year the death occurred or the previous year.


�The cause of deaths definitions coincide with the definitions used in Table 42 of the 2008 Annual Summary.


� The Maternal and Child Health Bureau Data , available at https://perfdata.hrsa.gov/MCHB/TVISReports/MeasurementData/MeasurementDataMenu.aspx downloaded 10/26/09.





