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Analysis of Feto-Infant Mortality Using the BABIES 

Framework:  Georgia 1981-83 through 2001-03 
 

Abstract 
 

Purpose:  To measure changes in Georgia’s feto-

infant mortality rate (FIMR) from 1981-83 to 

2001-03, whether excess feto-infant mortality 

persists and, if so, to identify interventions to 

reduce the excess FIMR.   

Methods: Using vital records data from Georgia 

and the BABIES (birth weight and age-at-death 

boxes for intervention and evaluation system) 

approach, we calculated the total and excess 

birthweight proportionate FIMR for non-Hispanic 

blacks and whites for 1981-83 and 2001-03.  

Results:  From 1981-83 to 2001-03, the FIMR for 

non-Hispanic whites and blacks (combined) 

declined from 24.6 to 10.5 feto-infant deaths per 

1,000.  For 2001-03, the excess FIMR for blacks 

was 11.8 compared to 3.6 for whites, with the 

largest proportion of excess FIMR being 

attributable to poor women’s health status for both 

groups (56% for blacks, 34% for whites).  

Conclusions:  Despite a large reduction in 

Georgia’s FIMR from 1981-83 to 2001-03, 

substantial excess feto-infant mortality persists.  

The largest proportion of Georgia’s excess FIMR 

was attributable to poor women’s health, and was 

greater for blacks compared to whites. 

Interventions to improve the health of women prior 

to pregnancy hold the most promise for further 

reducing and closing racial gaps in Georgia’s 

FIMR.   
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Introduction 
 
Since the 1960’s, Georgia’s infant mortality rate 

has placed it among the ten states with the highest 

rates in the U.S [1].  In an effort to reduce 

Georgia’s high infant mortality, two activities 

were initiated:  (1) In 1966, the State of Georgia 

initiated one of the first statewide regional 

maternal and perinatal healthcare delivery 

systems in the South in order to improve the 

content, quality, and access to appropriate health 

care for pregnant women and their infants at all 

levels of risk; (2) In 1981, the World Health 

Organization Collaborating Center in 

Reproductive Health (WHO/CC/RH) in Atlanta 

was created to investigate Georgia’s poor 

reproductive outcomes and develop a more 

comprehensive surveillance system to assist in 

their improvement. 

 

Prior to the 1980’s, the State of Georgia 

monitored reproductive health and pregnancy 

outcomes using single dimension indicators such 

as the rates of infant mortality, low birth weight, 

and teen pregnancy.  The WHO/CC/RH 

recognized that such single dimension indicators 

were not adequate to generate meaningful 

information regarding which factors most 

contribute to infant deaths in a given population 

[2-4].
 

 In an effort to convert data into 

information upon which effective interventions 

could be based, the WHO/CC/RH developed a 

maternal and perinatal surveillance model – the 

birthweight and age-at-death boxes for 

intervention and evaluation system (BABIES) [5] 

– to accomplish the following:  (1) capture the 

outcomes of all products of conception ≥ 20 

weeks’ gestation in order to measure feto-infant 

mortality and identify populations with excess 

feto-infant mortality; (2) identify intervention 

categories with the greatest potential for reducing 

feto-infant mortality for a given population; and 

(3) form the basis for a transparent program for 

continuous quality improvement of perinatal care. 

 

The BABIES model maps feto-infant deaths two-

dimensionally according to birth weight and age-

at-death.  Birth weight is critical in defining 

appropriate interventions for improving feto-

infant survival, and age-at-death identifies the 

clinical period during which interventions should 

be focused [6].
 
 To more accurately account for 

all products of conception and to avoid 

misclassification of deaths (as fetal vs. infant) 

arising from ill-defined judgment calls at 

parturition regarding the presence or absence of 

signs of life, feto-infant mortality rather than 

infant mortality is used as the mortality measure.  

The inclusion of fetal deaths addresses the 

concept of total cohort accountability for the 

outcomes of pregnancies.  Specifically, the lower 

the recommended gestational age for fetal death 

registration the greater the overall infant mortality 

and the ratio of late fetal deaths to live births 

[7,8].
 

 The World Health Organization 

recommends that infant mortality statistics 

include all fetuses and infants weighing at least 

500 g.   

 

The BABIES model evolved from methods used 

to examine for, and determine the causes of, 

underregistration of neonatal deaths in Georgia 

during 1974-76 [9]
 
and risk assessment concepts 

developed at the Centers for Disease Control and 

Prevention and the Institute for the Care of 

Mother and Child in Prague [10].
 
 The model is 

based upon earlier work conducted by the U.S. 

Department of Health, Education, and Welfare 

[11];
 
the National Center for Health Statistics 

[12];
 

the Institute of Medicine [13];
 

and the 

British Perinatal Mortality Survey [14].
 

 A 

validation of the model was performed utilizing 

U.S. fetal death and linked birth and infant death 

files from 1995-97 to perform cluster analyses 

according to underlying cause of death and 

maternal risk factors.  Cluster analyses revealed 

that the grouping of cells in the framework 

(Figure 1) is closely aligned with the grouping 

created when cells are clustered by cause of death 

and maternal risk factors and is in accord with the 

intervention categories that would address the 

infant deaths in each cell cluster [15].   

 

The BABIES model has been used internationally 

to prioritize interventions to reduce feto-infant 

mortality [16]
 

and to identify the 

underregistration of fetal deaths in the former 

Soviet Union [17].
 
 Since 1999, the CityMatCH 

program has used a modified version of this 

model,  the  Perinatal  Periods  of  Risk Approach  
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Figure 1: BABIES Model for Mapping Feto-infant Mortality 
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(PPOR), to study fetal and infant mortality in 

selected U.S. cities [18,19].   

 

The objectives for this study were as follows:  (1) 

to measure changes in Georgia’s feto-infant 

mortality rate (FIMR) from 1981-83 to 2001-03; 

(2) to determine whether excess feto-infant 

mortality persists and; (3) to use the BABIES 

model to identify intervention strategies with the 

potential to result in the largest reduction in 

Georgia’s excess FIMR. 

 

Methods 
 
We used vital records data from the Georgia 

Department of Human Resources, Division of 

Public Health to identify feto-infant deaths that 

occurred from 1981-83 and 2001-03 (inclusive).  

We included all pregnancy outcomes (fetal deaths 

and live births) with gestational age ≥ 20 weeks’.  

The inclusion of pregnancy outcomes ≥ 20 

weeks’ markedly enhances the accuracy of FIMR 

estimates of late fetal deaths [7,8]; Georgia is one 

of only eight states that legally requires a 

certificate to be recorded for all products of 

conception regardless of gestational age. 

Certificates for births in a given year were linked 

to the corresponding death certificate, even if 

death occurred in the subsequent year.  For fetal 

deaths, the death certificate was based on the year 

of delivery.     

 

We used the BABIES model to categorize feto-

infant deaths ≥ 20 weeks’ gestation according to 

four levels of birth weight (500-999 g, 1000-1499 

g, 1500-2499 g, ≥ 2500 g) and age-at-death (fetal, 

early neonatal, late neonatal, post-neonatal) 

creating a 16-cell table (Figure 1).  The 16 cells 

are grouped into four intervention categories 

 Maternal & Women’s Health                               Neonatal Care 

 

 
 

Maternal & Fetal Care                                            Infant Care  
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known to reduce deaths at that particular birth 

weight and age-at-death (Figure 1, Table 1).   

According to the BABIES model, births of very-

low-birth weight infants (500-1499 g), regardless 

of age-at-death, are most closely associated with 

women’s and maternal health issues. Their deaths 

can best be reduced by increasing infant birth 

weight through addressing women’s and maternal 

health in the preconception and interconception 

periods. Deaths to fetuses weighing 1500 g or 

more can best be reduced by improving access to 

and quality of maternal/fetal care during the 

prenatal and/or intrapartum periods.  Neonatal 

deaths to infants weighing 1500 g or more can 

best be reduced by reducing the frequency of 

preterm births and improving access to and 

quality of maternal/fetal and newborn care, while 

postneonatal deaths can best be reduced by 

improving access to and quality of infant care.
5
   

 

Table 1: Perinatal health care interventions for 

feto-infant mortality according to BABIES  

 
Women’s & Maternal Health: 

Family planning and child spacing 

Preconception & interconception care 

Early pregnancy identification 

Nutrition & supplementation 

Sexually transmitted infections 

Substance abuse 

Anticipatory guidance 

 

Maternal & Fetal Care: 

Early pregnancy identification 

Prenatal surveillance and care 

Intrapartum monitoring 

Surgical services 

High-risk maternal follow-up 

“Assessment-Referral-Transfer” for complications 

 

Neonatal Care: 

Clean delivery 

Resuscitation 

Thermal control 

Breast feeding 

Baby friendly concept 

“Assessment-Referral-Transfer” for at-risk infant 

Parenting skills education 

 

Infant Care: 

Parenting skill education 

Child health supervision 

Community services 

 

We distributed the numbers of feto-infant deaths 

during the two time periods into 4 x 4 tables 

defined by the birth weight and age-at-death 

categories.  We regarded those cases in which 

both birth weight and age-at-death were unknown 

as ‘missing’, and these cases were excluded from 

the analysis.  We used rules for imputation for 

cases in which either birth weight or age-at-death 

were unknown:  fetal deaths of unknown 

gestational age-at-death and birth weight ≥ 1500 

g were regarded as fetal deaths ≥ 20 weeks’ 

gestation and were included in the analysis; fetal 

deaths ≥ 20 weeks’ with unknown birth weight 

were regarded as fetal deaths 500-1499 grams 

and were included in the analysis [15].
 
    

 

We constructed separate 4 x 4 tables for non-

Hispanic blacks and non-Hispanic whites.  For 

both time periods, the reference standard 

population (i.e, that which achieved the lowest 

FIMR) was determined to be non-Hispanic white 

women ≥ 20 years of age with ≥ 13 years of 

education residing in the Atlanta perinatal region.  

We constructed a separate 4 x 4 table for this 

reference standard population to calculate the 

total reference standard FIMR (determined to be 

4.3 per 1,000 total births for the 2001-03 

population) and the reference standard FIMR for 

each intervention category (Table 2).    

 

We calculated the proportionate mortality rate for 

each of the four intervention categories by 

dividing the total number of feto-infant deaths in 

that category by the total number of feto-infant 

deaths, then multiplying by 1000.  To obtain the 

excess FIMR for each intervention category, we 

subtracted the proportionate mortality rate for the 

reference standard population from the 

proportionate mortality rate for the population of 

interest. The proportionate mortality rate 

describes
 
the contribution of a given birth weight 

and age-at-death category to the total FIMR, and 

is utilized to estimate the relative contribution 

that interventions in the birth-related periods (i.e., 

prenatal, neonatal, postneonatal) could achieve in 

reducing the total FIMR.   

 

To aid in the interpretation of data, we also 

calculated the following measures for 1981-83 

and 2001-03:  (1) the low birth weight (LBW) 

rate, by dividing the total number of infants with 
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Table 2:  BABIES analysis of reto-infant deaths, Georgia, 1981-83 and 2001-03 

 

Intervention Categories  

Population 

 
Women’s 

& 

Maternal 

Health 

Maternal 

& Fetal 

Care 

Neonatal 

Care 

Infant  

Care 

 

Total  

 

Reference standard population* 

          Number of feto-infant deaths 

          Feto-infant mortality rate (per 1,000 total 

births) 

 

16 

2.0 

 

31 

0.4 

 

60 

0.9 

 

70 

1.0 

 

177 

4.3 

                                   1981-83 

Georgia, blacks & whites  

          Number of feto-infant deaths 

          Feto-infant mortality rate (per 1,000 total 

births) 

          Excess feto-infant mortality rate** 

          Percent contribution of excess deaths*** 

 

4,123 

16.0 

14.0 

61% 

 

1,148 

4.4 

4.0 

18% 

 

586 

2.3 

1.4 

6% 

 

1,132 

4.4 

3.4 

15% 

 

6,989 

27.0 

22.7 

 

Georgia, blacks  

          Number of feto-infant deaths 

          Feto-infant mortality rate (per 1,000 total 

births) 

          Excess feto-infant mortality rate** 

          Percent contribution of excess deaths*** 

 

2,325 

24.4 

22.4 

65% 

 

507 

5.3 

4.9 

14% 

 

250 

2.6 

1.7 

5% 

 

618 

6.5 

5.5 

16% 

 

3,700 

38.9 

34.6 

Georgia, whites 

          Number of feto-infant deaths 

          Death rate per 1,000 total births 

          Excess feto-infant mortality rate** 

          Percent contribution of excess deaths*** 

 

1,798 

11.0 

9.0 

57% 

 

641 

3.9 

3.5 

22% 

 

336 

2.1 

1.2 

8% 

 

514 

3.1 

2.1 

13% 

 

3,289 

20.1 

15.8 

                                    2001-03 

Georgia, blacks & whites  

          Number of feto-infant deaths 

          Feto-infant mortality rate (per 1,000 total 

births) 

          Excess feto-infant mortality rate** 

          Percent contribution of excess deaths*** 

 

1,847 

5.0 

3.0 

48% 

 

685 

1.8 

1.4 

22% 

 

464 

1.3 

0.4 

6% 

 

933 

2.5 

1.5 

24% 

 

3,929 

10.6 

6.3 

 

Georgia, blacks  

          Number of feto-infant deaths 

          Feto-infant mortality rate (per 1,000 total 

births)               

          Excess feto-infant mortality rate** 

          Percent contribution of excess deaths*** 

 

1,067 

8.6 

6.6 

56% 

 

341 

2.8 

2.4 

20% 

 

180 

1.5 

0.6 

5% 

 

407 

3.3 

2.3 

19% 

 

1,995 

16.1 

11.8 

 

Georgia, whites 

          Number of feto-infant deaths 

          Feto-infant mortality rate (per 1,000 total 

births) 

          Excess feto-infant mortality rate** 

          Percent contribution of excess deaths*** 

 

780 

3.2 

1.2 

34% 

 

344 

1.4 

1.0 

28% 

 

284 

1.2 

0.3 

8% 

 

526 

2.1 

1.1 

30% 

 

1,934 

7.8 

3.6 

 

* Reference standard population consists of non-Hispanic white women in Atlanta perinatal region, ≥ 20 yrs of 

age, ≥ 13 yrs of education. 

**Excess feto-infant mortality rate = feto-infant mortality rate for category minute feto-infant mortality rate for 

reference standard population. 

*** Percent contribution of excess deaths = excess feto-infant mortality rate for category divided by total excess
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birth weight 500-2499 grams by the total number 

of births (live births and stillbirths); (2) the very 

low birth weight (VLBW) rate, by dividing the 

total number of infants with birth weight 500-

1499 grams by the total number of births (live 

births and stillbirths); (3) the birth weight-

specific feto-infant mortality rate for VLBW 

infants, by dividing the total number of feto-

infant deaths for infants with birth weight 500-

1499 grams by the total number of births 

(livebirths and stillbirths) for infants with birth 

weight 500-1499 grams.  The LBW rate, and 

especially the VLBW rate, primarily reflect the 

health and economic status of women and 

maternal or fetal biological factors [20].
 
 

Conversely, birthweight-specific mortality rates 

are associated with gestational age, race, sex, and 

intrapartum, neonatal, and postneonatal care, and 

can be used to indicate the quality of medical care 

received by the mother and infant during these 

periods [21].     

 

Results  
 

For 1981-83, there were 500 fetal deaths that 

occurred at an unknown birth weight and 

gestational age of the 258,464 total birth-fetal 

death events recorded (0.19% missing), which 

were excluded from analysis.  Additionally, for 

1981-83, there were a total of 906 (0.35%) feto-

infant deaths in which either birth weight (n = 

880) or age-at-death (n = 26) had to be imputed 

according to the rules described in the Methods 

section.  For 2001-03, there were 452 fetal deaths 

that occurred at an unknown birth weight and 

gestational age of the 370,715 total birth-fetal 

deaths events recorded (0.12% missing), which 

were excluded from analysis.  For 2001-03, there 

were a total of 282 (0.08%) feto-infant deaths in 

which either birth weight (n = 280) or age-at-

death (n = 2) had to be imputed.  

 

The total FIMR for non-Hispanic blacks and 

whites combined declined from 27.0 to 10.6 per 

1,000 from 1981-83 to 2001-03 (-61%) (Table 

2).   The decline in proportionate feto-infant 

mortality from 1981-83 to 2001-03 according to 

the BABIES model was distributed as follows:  

 -69% in Women’s and Maternal Health (16.0 to 

5.0), -59% in Maternal and Fetal Care (4.4 to 

1.8), -44% in Neonatal Care (2.3 to 1.3), and -

43% in Infant Care (4.4 to 2.5).   

 

The excess FIMR for Georgia’s non-Hispanic 

blacks and whites combined declined from 22.7 

to 6.3 per 1,000 from 1981-83 to 2001-03 (-72%).   

Despite the greater overall drop in excess FIMR 

for blacks (34.6 to 11.8 = 22.8; -66%) compared 

to whites (15.8 to 3.6 = 12.2; -78%) from 1981-

83 to 2001-03, the proportionate drop in excess 

FIMR was smaller for blacks compared to whites.   

 

From 1981-83 to 2001-03, there was an increase 

in the total number of births and fetal deaths of 

≥20 weeks’ in Georgia from 257,751 to 322,596.  

From 1981-83 to 2001-03, there was no change in 

the overall rate of VLBW births (0.9% for both 

periods).  However, there was a small but 

significant decline in LBW births (9.6% and 

8.9%, p < 0.0001).  From 1981-83 to 2001-03 the 

birth weight specific FIMR for infants with birth 

weight 500-999 grams declined from 860.7 to 

474.3 per 1,000 total births (-45%), while the 

birth weight specific FIMR for infants with birth 

weight 1000-1499 grams declined from 225.2 to 

115.5 per 1,000 total births (-49%).     

 

For 2001-03, the excess FIMR for non-Hispanic 

whites and blacks combined was 6.3 feto-infant 

deaths per 1,000 births and was distributed as 

follows:  48% (3.0/6.3) in Women’s and Maternal 

Health, 24% in the Infant Care category, 22% in 

the Maternal and Fetal Care category, and 6% in 

the Neonatal Care category.  In stratifying by 

race, there was a substantial excess FIMR for 

blacks compared to whites (11.8 vs. 3.6 per 

1,000, respectively).  The largest proportion of 

excess FIMR for both groups was attributable to 

deaths in the Women’s and Maternal Health 

category, with the proportion being substantially 

greater for blacks compared to whites (56% vs. 

34%) (Table 2).  The smallest proportion of 

excess FIMR for both groups was attributable to 

deaths in the Neonatal Care category (5% for 

blacks, 8% for whites).  For blacks, a similar 

proportion of the excess FIMR was attributable to 

deaths in the Maternal and Fetal Care and the 

Infant Care categories (20% and 19%, 

respectively).  Similarly, for whites, a similar 

proportion of the excess FIMR was attributable to 

deaths in the Maternal and Fetal Care and the  
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Figure 2: Number of feto-infant deaths for blacks and whites combined, Georgia 2001-03 
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    Intervention Categories: 

   

 

 

      

 

 

Infant Care categories (28% and 30%, 

respectively).  

 

For 2001-03, 47% (1,847/3,929) of all feto-infant 

deaths were among those with birth weight < 

1500 g (Figure 2), yet these VLBW infants 

represented only 1.9% (6,084/322,596) of the 

total births (live births and stillbirths).   While for 

2001-03, 32.2% (1,267/3,929) of all feto-infant 

deaths were among those with birth weight ≥2500 

g (Figure 2), who comprised 90.7% 

(292,448/322,596) of total births.   Of the feto-

infant deaths to those with birth weight ≥2500 g, 

49% (620) occurred during the postneonatal 

period, 23% (292) occurred during the fetal 

period, 18% (229) occurred during the early 

neonatal period, and 9.9% (126) occurred during 

the late neonatal period.    

 

 

Discussion 
 
This study shows that from 1981-83 through 

2001-03, Georgia experienced a substantial 

reduction in total FIMR.  As there was no decline 

in the overall rate of VLBW births and only a 

small decline in the rate of LBW births across 

this period, much of the decline is a result of the 

significantly reduced mortality among LBW and 

VLBW infants [22].      

 

These reductions in FIMR both in Georgia [22]
 

and nationally [23]
 

can be attributed to 

improvements in maternal-fetal and neonatal 

intensive care in concert with perinatal 

regionalization [24-27],
 

or the “development 

within a geographic area of a coordinated, 

cooperative system of maternal and perinatal 

health care...” [28],
 
that followed the Committee 

on Perinatal Health’s proposed structure of 

 Maternal & Women’s Health                                            Neonatal Care 

 

 
 Maternal & Fetal Care                                                        Infant Care  

 



Dunlop et al                                                                                Analyzing Feto-Infant Mortality with BABIES 

Int J Health Res, September 2010; 3(3):   160 

regional perinatal care published in 1976 [29]. 

Georgia’s statewide regional maternal and 

perinatal healthcare delivery system was initiated 

in 1966 with a federally-sponsored, specialized 

program of reproductive health care at Grady 

Memorial Hospital for high-risk women. By the 

early 1970’s the system included three state-

supported regional level III neonatal centers.  By 

the 1980’s, the level III neonatal centers were 

converted to perinatal centers that included level 

III maternal-fetal services.  Two additional 

regional level III centers were added in the 

1980’s and another in the 1990’s.  

Regionalization also involved establishing 

numerous level II and III perinatal units in private 

hospitals throughout the state.  Prior to 

regionalization of care, Georgia’s documented 

overall FIMR was 21.2 per 1,000 births with a 

marked racial disparity (17.0 per 1,000 for 

whites, and 29.8 per 1,000 for non-whites) [30].    

 

In the U.S., variables related to social class, such 

as maternal age and educational status, are 

positively associated with infant survival [31].
 
 

From 1981-83 to 2001-03, there was a substantial 

shift in the demographic characteristics of women 

giving birth in Georgia that likely also 

contributed to the reduction in FIMR.  For 

example, there was an approximately 50% 

increase in the number of births to non-Hispanic 

white and black women who were ≥ 20 years of 

age with ≥ 13 years of education and a 20% 

reduction in the number of births to non-Hispanic 

black teenagers during this time period [32].    

 

Despite the measured reduction in Georgia’s 

FIMR from 1981-83 to 2001-03, substantial 

excess feto-infant mortality persists.   For blacks, 

who had a substantially higher excess FIMR 

compared to whites during 1981-83 (34.6 vs. 15.8 

per 1,000) and 2001-03 (11.8 vs. 3.6 per 1,000), 

the proportionate reduction in FIMR was 

significantly less than it was for whites.  This 

resulted in a widening of the racial disparity in 

Georgia’s FIMR from 1981-83 through 2001-03 

(from a gap of 2.2-fold to 3.3-fold).  For both 

black and white women, the largest proportion of 

Georgia’s excess FIMR for 2001-03 was 

attributable to feto-infant deaths in the Women’s 

and Maternal Health Category.  Furthermore, 

approximately 65% of the black-white disparity 

in FIMR was explained by feto-infant deaths in 

the Women’s and Maternal Health category.  

These findings underscore the impact of the 

number of VLBW births on Georgia’s excess 

FIMR and the need for the continued support of 

the regional perinatal centers until there has been 

a substantial reduction in the VLBW rate.    

 

Furthermore, the excess feto-infant mortality in 

the Women’s and Maternal Health Category 

underscores the need to improve women’s 

underlying health status prior to pregnancy.  

Since approximately 98% of VLBW births are 

preterm, this suggests a need to identify strategies 

for reducing preterm births [33].
 
 Preterm birth is 

associated with a number of modifiable risk 

factors including smoking, substance abuse, low 

rate of weight gain during pregnancy, anemia, 

urogenital infections, strenuous work, domestic 

violence, stress, and inadequate prenatal care [34-

36].  In addition, preterm birth has been linked to 

socioeconomic factors, and is more frequent 

among the disadvantaged [34,37].   

 

Because preterm birth prevention efforts for 

women at risk have been ineffective [38,39], a 

population health approach focusing on factors 

that enhance the well-being of women of 

reproductive age by addressing five categories of 

health determinants has been proposed [36]:  (1) 

the social and economic environment; (2) the 

living and working environment; (3) personal 

health practices and the conditions that enable 

and support healthy choices; (4) individual 

capacity and coping skills; and (5) health services 

that maintain, promote, and restore health [40].
 
 

Specifically, a growing body of evidence links 

adverse outcomes of pregnancy to women’s poor 

underlying health status prior to pregnancy, 

including poorly –controlled chronic diseases 

such as diabetes, hypertension, and 

thrombophilias [41-43];
 

short interpregnancy 

intervals [44]; reproductive tract infections [45-

47];
 

periodontal disease [48];
 

nutritional 

deficiencies and disorders [49-51];
 

substance 

abuse [52];
 

and psychosocial conditions and 

stressors, including depression and domestic 

violence [53,54].
 

 Empirical support for this 

approach comes from results of the Grady 

Interpregnancy Care Program, which found that 

primary health care and social support for low-



Dunlop et al                                                                                Analyzing Feto-Infant Mortality with BABIES 

Int J Health Res, September 2010; 3(3):   161 

income, African-American women following a 

very low birth weight delivery may enhance 

achievement of a subsequent 18-month 

interpregnancy interval and reduce adverse 

pregnancy outcomes [55]. 

 

Finally, our analysis shows that feto-infant deaths 

to those with birth weights ≥ 2500 g accounted 

for one-third of the FIMR for 2001-03, and that 

nearly half (49%) of these deaths occurred during 

the postneonatal period.  In the absence of a life 

threatening anomaly, the death of a ≥2500 g fetus 

or infant should be a rare event if access to 

standard maternal, neonatal and postneonatal 

health supervision and care is universally 

available.  Thus, there should be a feto-infant 

mortality review process to determine a cause-

specific diagnosis for deaths in this weight 

category to identify the most appropriate 

strategies to reduce these often preventable 

deaths.  

 

In summary, the number of infants that are born 

VLBW is the key factor determining the gap 

between what is and what could be (i.e., the 

excess FIMR) for Georgia overall and for the 

observed disparity in FIMR between blacks and 

whites.  Specifically, VLBW births accounted for 

47% of all feto-infant mortality yet only 1.9% of 

total births (live births and stillbirths) or on 

average only 2,028 total births per year.  Thus, 

according to the BABIES model, public health 

strategies that improve the health of women prior 

to pregnancy hold the most promise for achieving 

further reductions in Georgia’s overall FIMR and 

for closing racial gaps.  As outlined in Table 1, 

such strategies might include promotion of family 

planning and optimal child spacing, 

preconception and interconception care, 

appropriate nutrition and supplementation, and 

screening and treatment for sexually transmitted 

infections and substance abuse.  In addition, 

postneonatal deaths of infants weighing ≥2500 

gm also contribute substantially to Georgia’s 

excess FIMR.   Thus, public health strategies, 

including assignment of a medical home for all 

infants at discharge, and the enhancement of 

parenting skills and child health supervision also 

hold promise for achieving substantial reductions 

in Georgia’s excess FIMR.   

 

Application of the BABIES method is limited by 

the percentage of missing data.  When there are 

no more than 10% missing data for both birth 

weight and gestational age for feto-infant deaths 

or when greater than 10% of birth weight and/or 

gestational ages must be imputed, the technique 

is considered invalid [13].
 
 The data used in this 

study was sufficiently complete (much less than 

10% missing or imputed data) rendering the 

method valid.   A final limitation relates to the 

fact that the conceptual framework employed is 

chiefly a framework for surveillance to help 

guide policy development and allocation of 

resources.  Results should be followed up with in-

depth analysis of the underlying causes for excess 

deaths in each category and an assessment of the 

prevalence of known risk factors and 

interventions by specific causes of death [10]
 
to 

provide direction for program planning and 

policy making. 
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