Perinatal Periods of Risk
Phase II Analysis

Protocol for Excess Maternal Health/ Prematurity Deaths

Overview
Goal: To explore reasons for excess Maternal Health/ Prematurity deaths using the Perinatal Periods of Risk Approach based on an internal reference group.  The plan could be modified to explore reasons for excess mortality using an external reference group

Background: For more information on the Perinatal Periods of Risk Approach, review the background description.  Maternal Health/ Prematurity deaths include all fetal deaths (24 or more weeks of gestation) and infant deaths weighing between 500 and 1,500 grams.  As in Phase I, all feto-infant deaths of less than 500 grams are excluded in order to increase comparability. Excess Maternal Health/ Prematurity deaths include all deaths above what would have been expected if the target population had the same rate of deaths as the reference group.  The primary reference group for the multi-city approach consists of white non-Hispanic resident mothers who are 20 or more years of age and who have some college or technical training (13 or more years of formal education). The analysis plan is a step-by-step guide for further exploring the reasons for high Maternal Health/ Prematurity mortality.  This plan assumes that the mortality rate is high for a whole population or for a subpopulation.  In contrast to fetal and infant death reviews which go in depth for every death, this approach attempts to use vital records and other existing population-based information to further describe the potential reasons for a higher rate.  This analysis plan is not exclusive of conducting death reviews and may provide helpful background work for a more targeted death review approach.  

Population Group Under Study: The population group you choose to examine in Phase II determines how the findings of this analysis plan will be used.  You may choose the whole population or a specific subgroup. If you select a subgroup, the group selected for further Phases II analysis may not be representative of the problems of other groups with excess mortality, and may not experience all of the problems experienced by the population as a whole.  For example, if a majority of the excess deaths in the Maternal Health/ Prematurity category occurred among African-American women, you may want to focus your Phase II analysis plan on African-American women.  However, the risk factors and problems identified for infants and fetuses in this group may not be the same as those found with other infants and fetuses with excess mortality.  You will need to decide whether you should target your efforts to a specific population or to a broader group.  

Analytic Steps: The following is an overview of a step-by-step approach to exploring reasons for “Excess Maternal Health/ Prematurity Deaths.”  More detailed plans and explanations are provided for the first two steps.    

1.) Is the problem of excess Maternal Healt/ Prematurity deaths due to birthweight distribution--a higher frequency of prematurity or growth  retardation--or the problem is  due to higher mortality rates once born at that birthweight? 

The first step is to determine which branch of exploration you should take using the analysis plan. There are two general pathways for the Maternal Health/ Prematurity excess deaths. The first pathway is a higher frequency of very-low-birthweight (VLBW) births in the target population. Since the mortality rates for VLBW births are much higher compared to normal births, a difference in the percentage of VLBW births between two populations leads to a difference in the mortality rate. The second pathway for the Maternal Health/ Prematurity excess deaths is the higher mortality rate among VLBW babies.  It is necessary to separate these two pathways because the causes, risk factors and interventions for VLBW births are generally different than those for birthweight-specific mortality.  The former, labeled as “VLBW births” below, generally relates to behavioral, social, health, and economic disparities of the mothers and primarily manifests itself as delivering a VLBW birth.  The latter, labeled as “perinatal care” below, generally relates to the perinatal or medical care provided to the mother and infant prior to, during or after birth.  Thus, we start the analysis by determining which of the two pathways is the predominant cause for the Maternal Health / Prematurity excess deaths.  The Kitagawa formula (please see Appendix A) is one approach for partitioning the contribution of these two pathways to excess mortality. The formula estimates the percentage of excess mortality due to birthweight distribution and the percentage of excess due to high birthweight-specific mortality rates.  Subsequent steps will use this information to develop two separate investigation tracks: VLBW births and perinatal care.  

Cause of death information is not used for Maternal Health/ Prematurity deaths because the causes of death for fetal deaths are not well reported and the causes of death for infants in this very low birthweight range are multifactorial, inconsistently reported, and unreliable for comparison when multiple hospitals and physicians are responsible for reporting.
2.)
Are there differences in the prevalences of risk factors for the two population groups?  This step is carried out for either VLBW births or Perinatal Care or both.
The second step is to assess the prevalence of known risk factors and interventions in the study population for both tracks:  VLBW births and perinatal care.  These prevalences should be compared to those in the reference group to help determine the magnitude of difference.  This assessment can include additional information found on the birth and death certificates as well as other available information sources that go beyond vital records.  This step is really one of the few opportunities to include information on risk factors and interventions that are not generally included in vital records.  Risk factors and interventions that cannot be measured by or linked with vital records are still important to consider in explaining excess Maternal Health/ Prematurity deaths.  The risk factors examined and methods used are generally different for the two tracks.  For VLBW births, the prevalences are examined for the all births as a whole because all births are at risk of being born VLBW.  For births in the perinatal care category, the prevalences are examined for just VLBW births because you are examining risk factors related to survival of these premature infants. For a complete list of the risk factors, please refer to Appendix B.
3.)
What is the impact of these risk factors and interventions on VLBW births and perinatal care?
The third step is to assess the impact of these known risk factors and interventions especially when substantial differences in the prevalences have been identified.  This step is generally a univariate analysis or analysis that does not take other risk factors or issues into account.  This can readily be done with vital records information or information that has been linked to vital records.  For VLBW births, you would examine the impact of the risk factor or intervention on the percentage of VLBW births and not limit the analysis to just deaths.  For births associated with perinatal care, you would examine the impact of the risk factor or intervention on survival of all VLBW births.  Be careful, the number of events may be too small to conduct analysis.

4.)
What is the impact of these risk factors and interventions on VLBW births and perinatal care taking into account other factors?
The fourth step is to assess the impact of these known risk factors and interventions as in Step 3 but in a multivariate approach.  Again, the outcomes under study are different for VLBW births and perinatal care.  This type of analysis can only be done with vital records data and data that are linked to vital records.    

5.)  
What can be learned from infant mortality reviews or reviewing matched birth and infant deaths records?
The fifth step is to look more in depth.  These more comprehensive data are extremely beneficial in putting the pieces together because they can be used to fill in the information gaps.  First, this information can be used to validate the disparity and the role of identified known risk factors and interventions in Steps 2 through 4.  In addition, the information can be reviewed for the story or qualitative information surrounding the event  and potential solutions.  Second, this information can be used to identify additional risk factors that were not identified in previous steps.  With death review information, you can get beyond the limitation of vital records information.   Third, this approach can help validate the quality of the information by using the new information to confirm prior information used.  

6.)
What have we learned?  Where can we start to intervene?
The sixth step summarizes the finding including risk factors and interventions that could not be studied, differences in prevalences, differences in impacts and qualitative aspects.  This summary should include general and specific conclusions, limitations and recommendations. The plan should include dissemination to various individuals and groups with community and/or subject area knowledge for input and advice.

Perinatal Periods of Risk: Phase II Analysis

Protocol for Excess Maternal Health/ Prematurity Deaths

Appendix A: Estimating the Contribution Due to Birthweight and Mortality

Task: The task is to determine which of the two major pathways are contributing to the excess Maternal Health/ Prematurity deaths that were identified in Phase I.  That is, to determine whether the rate of excess deaths is due to a higher frequency of pregnancies, both live births and fetal deaths, ending with birthweights less than 1,500 grams versus a higher birthweight-specific mortality rate.  This determination is made by using a reference group for comparison.  This first step is important for the overall analysis because the causes, risk factors and interventions for VLBW births are generally different than those for birthweight-specific mortality rate.  The former (labeled as VLBW births) generally relates to behavioral, social, health, and economic disparities of the mothers and the latter (perinatal care) generally relates to the perinatal care provided to the mother and infant. The remaining 5 steps will be undertaken with the understanding that there are two separate pathways of investigation and intervention: 1) VLBW births and 2) perinatal care.  

Process: A simple way to determine the contribution of each of the two factors is to use a partitioning formula developed by E. Kitagawa. For more information about Kitagawa’s formula, please refer to “Statistical methods for rates and proportions “ by Joseph L. Fleiss, 1981.  The formula is as follows:

 (1)
  MR1 -  MR2                  =      
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{Overall difference}            =           {Birthweight-specific mortality} + {Frequency of lower
                                                                                                                   birthweights}       

where:   n= Number of birthweight categories (birthweight “strata”)

MR1=Overall feto-infant mortality rate for high (target) mortality group


MR2=Overall feto-infant mortality rate for the reference group


P1n=Proportion of births for a specific birthweight category for the high mortality group


P2n=Proportion of births for a specific birthweight category for the reference group


M1n=Birthweight specific mortality rate for high mortality group


M2n=Birthweight specific mortality rate for the reference group

This formula directly estimates the amount of excess mortality due to VLBW versus the amount due to birthweight specific mortality rates.  The contributions can be added up across birthweight categories. 

An explanation for the reasoning behind the formula will be provided in the example below. There are four points that need to be considered before applying the formula:

1. Live births and fetal deaths of less than 500 grams birthweight and fetal deaths of less than 24 weeks gestation are excluded in order to decrease the effect of reporting biases.
2. The estimates of the two contributing pathways can be affected by the number of birthweight categories (n). The birthweight-specific mortality rapidly decreases with the increase in birthweight.  In order to accurately estimate the birthweight-specific mortality, you need at least 6 birthweight categories for birthweights less than 2,500 g.   
3. If the overall difference in mortality rates between the study group and reference group, (MR1 - MR2), is very small (say, less than 2 per 1,000), the proportions attributed to each of the contributing pathways become unstable and provide extreme results. When this difference is small, your target population has similar outcomes to the reference population. In addition, since the Kitagawa formula is applied mainly to partition the excess in Maternal Health/ Prematurity mortality, the most stable results are achieved when the Maternal Health/ Prematurity excess is at least 2 per 1,000.  The formula should not be applied when the Maternal Health/ Prematurity excess is less than 1 per 1,000.  
4. Also, results will be unstable if either of the two groups have less than 60 deaths overall. That requirement usually puts more restrictions on the reference population. In order to make the formula’s application feasible for medium-sized communities, we computed the birthweight distribution and birthweight-specific mortality rates for a national reference group, consisting of all US white non-Hispanic mothers, at least 20 years old, with at least 13 years of education for 1995-1997 cohort. This reference group should be used when the size of the internal reference is small (less than 60 deaths). We recommend comparing the formula’s results to the results for the national reference group in all cases when the internal reference has less than 120 deaths.
5. The excess in mortality is computed for the target population with respect to the reference group. As a rule, the reference group has better mortality outcomes than the target, and the overall excess is positive. That does not necessarily mean that the reference group will have better outcomes with respect to both the birthweigth frequency and birthweight-specific mortality for all categories. It may even happen that the overall contribution for one of the two pathways is negative. These negative contributions should be interpreted in the sense that in the target group’s mortality excess, the overall adverse impact for the target population is somewhat diminished by the birthweight frequency or survival advantage for these specific categories. Of course, in many cases the negative contributions simply result from small numbers. Please note that pie charts should not be used when one of the contributors is negative.
6. In Phase II analysis for Maternal Health/ Prematurity, we are mainly interested in the contribution of the two pathways to the excess of VLBW deaths. These contributions could be found by summing up all numbers contributing to each pathway for only the birthweight categories between 500 and 1,500 grams. Note that the sum of all contributions to cells corresponding to birthweights between 500 and 1,500 grams (both for birthweight frequency and birthweight-specific mortality) is exactly the excess rate for Maternal Health/ Prematurity.
7. Based on the percentage of VLBW excess mortality contributable to each of the two pathways, it is up to the local partners to determine what actions will produce the best results. The actions may target improvements in only birthweight frequency, only birthweight-specific mortality or in both. Since generally it is more difficult to affect factors that influence the birthweight frequency than the factors influencing the birthweight-specific mortality, we recommend always investigating the birthweight-specific mortality excess if it contributes at least 40% of the VLBW mortality excess.
Spreadsheet Examples: An Excel spreadsheet (see downloadable form at http://www.citymatch.org) has been developed to assist in calculating the estimates for each contribution.  The following tables are produced using that worksheet. The national reference population has been used as a reference group in both examples (the national reference data are entered into Table 1.1.2 and Table 2.1.2).
Example 1: 
Kitagawa Table for 7 Birthweight Groups 1
Table 1.1.1: Ficticiousa 1, 1998

Population Group 1 = Target Population             
	
	Enter
	Enter
	Calculated
	Calculated

	Birthweight
	Number of Live Births

&Fetal Deaths
	Number of Feto-Infant Deaths
	Birthweight Distribution
	Feto-Infant Mortality Rates

	500‑749          
	104
	70
	0.9%
	673.1

	750‑999          
	103
	27
	0.9%
	262.1

	1,000‑1,249      
	103
	12
	0.9%
	116.5

	1,250‑1,499      
	117
	9
	1.0%
	76.9

	1,500‑1,999     
	319
	13
	2.6%
	40.8

	2,000‑2,499     
	883
	20
	7.3%
	22.7

	2,500+   
	10417
	56
	86.5%
	5.4

	Total
	12046
	207
	100.0%
	17.2


Table 1.1.2: National Reference Population;

US White non-Hispanic Mothers, Age >=20, Education >=13, 1995-1997.         

	
	Enter
	Enter
	Calculated
	Calculated

	Birthweight
	Number of Live Births

&Fetal Deaths
	Number of Feto-Infant Deaths
	Birthweight Distribution
	Feto-Infant Mortality Rates

	500‑749          
	7008
	4019
	0.2%
	573.5

	750‑999          
	7961
	1945
	0.2%
	244.3

	1,000‑1,249      
	9383
	1263
	0.2%
	134.6

	1,250‑1,499      
	11075
	1085
	0.3%
	98.0

	1,500‑1,999     
	43178
	2178
	1.1%
	50.4

	2,000‑2,499     
	128439
	2552
	3.4%
	19.9

	2,500+   
	3566957
	9690
	94.5%
	2.7

	Total
	3774001
	22732
	100.0%
	6.0


Comment: There are 7 birthweight categories (n=7). The birthweight frequencies for the target population (P1n) are entered into the third column of Table 1.1, the birthweight frequencies for the reference population (P2n) - into the third column of Table 1.2. Similarly, the birthweight-specific mortality for the target population (M1n) are found in the last column of Table 1.1, and for the reference population (M2n) – in the last column of Table 1.2. For example, for the birthweight category 500-749 grams (n=1), P11 =0.9%, P21=0.2%, M11= 673.1, and M21=573.5. The target population has a higher percentage of its live births and fetal deaths in all but the last birthweight categories compared to the reference group. The birthweight-specific mortality rates are less stable: for the first 6 birthweight categories, the target and reference population both have survival advantage in 3 categories. For the normal birthweight infant, the survival advantage for the reference group is very pronounced, the mortality for the reference (2.7 per 1,000) being two times lower compared to the target (5.4). The absolute difference in the overall feto‑infant mortality rates is 11.2, 17.2 minus 6.0, i.e. MR1 -  MR2 =17.2-6.0=11.2.
Table 1.2: Birthweight-specific components for the absolute difference in overall feto‑infant mortality rates between populations due to birthweight distribution and feto‑infant mortality rates
	
	Calculated
	Calculated
	Calculated

	Birthweight
	Birthweight Frequency
	Feto-Infant Mortality Rates
	Total

	500‑749          
	4.2
	0.5
	4.7

	750‑999          
	1.6
	0.1
	1.7

	1,000‑1,249      
	0.8
	-0.1
	0.7

	1,250‑1,499      
	0.6
	-0.1
	0.5

	1,500‑1,999     
	0.7
	-0.2
	0.5

	2,000‑2,499     
	0.8
	0.1
	1.0

	2,500+   
	-0.3
	2.4
	2.1

	Total
	8.4
	2.8
	11.2


Comment: In this table, the Kitagawa formula is applied to estimate the effects of the two components contributing on the overall difference of 11.2. The formula can be broken down into two major components: the effect of frequency of low birthweight births and the effect of birthweight-specific mortality, as shown in (1). Let us compute these two components for the first birthweight category, 500-749 grams. The birthweight frequency component,
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, is a product of two terms. The first term, 623.3, is the average birthweight-specific mortality for the category 500-749 grams. The second term, 0.68%, is the excess in frequency of 500-749 grams births and fetal deaths in the target population compared to the reference. Their product, 4.2, estimates the contribution of this excess frequency to the overall excess of 11.2. Similarly, the mortality component,
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, is the product of the average frequency of births and fetal deaths for 500-749 grams category (0.25%) multiplied by the excess birthweight-specific mortality for that category (219 per 1,000). The sum 4.2+0.5=4.7 represents the contribution of 500-749 grams births and fetal deaths to the overall excess. From Table 1.2, we may conclude that the birthweight frequency for 500-749 grams category is the largest contributor (of 4.2) to the overall excess. The second largest is the contribution of the higher mortality rates among 2,500 grams and over category (2.4). The overall contribution for the birthweight distribution, 8.4, is the sum of the birthweight frequencies for all birthweight categories, 4.2+1.6+0.8+0.6+0.7+0.8-0.3. The mortality birthweight-specific rate contribution is 2.8=0.5+0.1-0.1-0.1-0.2+0.1+2.4. In order to find the contribution of VLBW frequency (or VLBW mortality), we add only the terms for the birthweight categories of less than 1,500 grams, i.e. they are 4.2+1.6+0.8+0.6=7.2 for the first, and 0.5+0.1-0.1-0.1=0.4 for the second. The overall VLBW contribution is 7.6=7.2+0.4.
Table 1.3: Birthweight-specific components for the percentage difference in overall feto‑infant mortality rates between populations due to birthweight distribution and feto‑infant mortality rates
	
	Calculated
	Calculated
	Calculated

	Birthweight
	Birthweight Frequency
	Feto-Infant Mortality Rates
	Total

	500‑749          
	37.8%
	4.7%
	42.5%

	750‑999          
	14.6%
	0.9%
	15.5%

	1,000‑1,249      
	6.8%
	-0.9%
	5.9%

	1,250‑1,499      
	5.3%
	-1.2%
	4.1%

	1,500‑1,999     
	6.1%
	-1.6%
	4.5%

	2,000‑2,499     
	7.5%
	1.3%
	8.8%

	2,500+   
	-2.9%
	21.6%
	18.6%

	Total
	75.3%
	24.7%
	100.0%


Comment: The numbers from Table 1.2 are converted to percentages of the overall excess by dividing them by 11.2.
Conclusion: Of the overall excess of 11.2, the majority (75.3%) is attributable to birthweight frequency in the target population. The high rate of live births and fetal deaths of 500-749 grams birthweight alone contributes 37.8% to the overall excess. The overall contribution of VLBW is 7.6, of which 7.2 (95%) is attributable to difference in birthweight frequency and only 0.4 (5%) – to difference in the birthweight-specific mortality. Clearly, in addressing Maternal Health/ Prematurity excess, special attention should be directed to reducing the percentage of very low birthweight.
Example 2: Kitagawa Table for 7 Birthweight Groups 2
Table 2.1.1: Ficticiousa 2, 1998

Population Group 1 = Target Population              

	
	Enter
	Enter
	Calculated
	Calculated

	Birthweight
	Number of Live Births

&Fetal Deaths
	Number of Feto-Infant Deaths
	Birthweight Distribution
	Feto-Infant Mortality Rates

	500‑749          
	74
	74
	0.2%
	1000.0

	750‑999          
	71
	18
	0.2%
	253.5

	1,000‑1,249      
	66
	12
	0.2%
	181.8

	1,250‑1,499      
	105
	16
	0.3%
	152.4

	1,500‑1,999     
	334
	25
	1.1%
	74.9

	2,000‑2,499     
	1141
	30
	3.7%
	26.3

	2,500+   
	29401
	168
	94.3%
	5.7

	Total
	31192
	343
	100.0%
	11.0


Table 2.1.2: National Reference Population;
US White non-Hispanic Mothers, Age >=20, Education >=13, 1995-1997.        

	
	Enter
	Enter
	Calculated
	Calculated

	Birthweight
	Number of Live Births

&Fetal Deaths
	Number of Feto-Infant Deaths
	Birthweight Distribution
	Feto-Infant Mortality Rates

	500‑749          
	7008
	4019
	0.2%
	573.5

	750‑999          
	7961
	1945
	0.2%
	244.3

	1,000‑1,249      
	9383
	1263
	0.2%
	134.6

	1,250‑1,499      
	11075
	1085
	0.3%
	98.0

	1,500‑1,999     
	43178
	2178
	1.1%
	50.4

	2,000‑2,499     
	128439
	2552
	3.4%
	19.9

	2,500+   
	3566957
	9690
	94.5%
	2.7

	Total
	3774001
	22732
	100.0%
	6.0


Table 2.2: Birthweight-specific components for the absolute difference in overall feto‑infant mortality rates between populations due to birthweight distribution and feto‑infant mortality rates

	
	Calculated
	Calculated
	Calculated

	Birthweight
	Birthweight Frequency
	Feto-Infant Mortality Rates
	Total

	500‑749          
	0.4
	0.9
	1.3

	750‑999          
	0.0
	0.0
	0.1

	1,000‑1,249      
	-0.1
	0.1
	0.1

	1,250‑1,499      
	0.1
	0.2
	0.2

	1,500‑1,999     
	0.0
	0.3
	0.2

	2,000‑2,499     
	0.1
	0.2
	0.3

	2,500+   
	0.0
	2.8
	2.8

	Total
	0.4
	4.5
	5.0


Table 2.3: Birthweight-specific components for the percentage difference in overall feto‑infant mortality rates between populations due to birthweight distribution and feto‑infant mortality rates

	
	Calculated
	Calculated
	Calculated

	Birthweight
	Birthweight Frequency
	Feto-Infant Mortality Rates
	Total

	500‑749          
	8.2%
	18.1%
	26.3%

	750‑999          
	0.8%
	0.4%
	1.2%

	1,000‑1,249      
	-1.2%
	2.2%
	1.0%

	1,250‑1,499      
	1.1%
	3.4%
	4.5%

	1,500‑1,999     
	-0.9%
	5.4%
	4.5%

	2,000‑2,499     
	1.2%
	4.6%
	5.7%

	2,500+   
	-0.2%
	56.9%
	56.7%

	Total
	8.9%
	91.1%
	100.0%


Conclusion: Of the overall excess of 5.0, the overwhelming majority (91.1%) is attributable to birthweight-specific mortality and the contribution for the normal birthweight births and fetal deaths (2,500+ grams) is again essential (equal to 56.9%). The contribution of VLBW alone is equal to 1.6, 0.4 (27%) of which is a result in a difference in the birthweight frequency and 1.2 (73%) is a result of higher birthweight-specific mortality. Although the Maternal Health/ Prematurity excess is comparatively small (less than 2 per 1,000) and the estimated percentages are somewhat unstable, the analysis of disparities for the target population should definitely address the birthweight-specific mortality.
Perinatal Periods of Risk: Phase II Analysis

Protocol for Excess Maternal Health/ Prematurity Deaths
Appendix B: Prevalence of Known Risk Factors

Task: The second step is to assess the prevalence of known risk factors and interventions for VLBW births and perinatal care comparing the study population to the reference group.  This step should include information on the birth and death certificates as well as other population-based information that may be readily available.  In addition, other potentially significant risk factors and interventions that could not be measured in the community should be noted. There are a different set of risk factors and interventions for VLBW births and perinatal care.  In addition, the denominators for comparison are also different.  For VLBW births, the prevalences are examined for all births no matter the birthweight because all births are at risk of being born VLBW.  For perinatal care, the prevalences are examined for just VLBW births, both fetal deaths and live births, because you are examining factors related to survival of these births.  

Potential Factors:
	
	VLBW
	Perinatal Care

	Vital Records:
	Gestational age by birthweight
	Gestational age by birthweight

	
	Multiple gestations
	Delivery in a full service level III or IV care hospitals

	
	Smoking
	Severe congenital anomalies

	
	Prenatal care:

· Month care began

· Modified Kessner Index1
	Prenatal care

· Month care began

· Modified Kessner Index1

	
	Race
	Race

	
	Maternal age
	Medical complications

	
	Maternal education
	Death during labor

	
	High parity for age

       Age                             Total Birth Order**

<15 or 35+                                     1

<20 or 40+                                 2 or 3

<25 or 40+                                     4

<30 or 35+                                     5

All ages                                   6 or more

**Sum of the live births and other terminations that a mother has had including the birth being recorded.
	C-section rate




	
	
	Infant age at death

	Other:
	Previous preterm birth
	Diabetes

	
	STDs
	Pregnancy induced hypertension

	
	Unintended pregnancies
	Infant transfers

	
	Domestic violence
	Maternal transfers

	
	Income
	Stage of labor upon admission

	
	Alcohol/drug abuse
	Respirator care

	
	Pregnancy anemia
	Pay source/military

	
	Pregnancy weight gain as recommended by IOM:

(a) <15 lbs., (b)  15-40 lbs., (c) >40 lbs.
	Prolonged ruptured membranes 

	
	
	Screen for Group B strep

	
	Pay source/military
	Prenatal steroids


1 Alexander GR, Corneley DA. Prenatal care utilization: its measurement and relationship to pregnancy outcome. Am J Prev Med 1987; 3:243-53. For additional references, please visit http://www.soph.uab.edu/mch-imrm/pncare.htm.
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