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Abstract 
Objectives: We aimed to determine whether complete lack of prenatal care 
(NPC: No Prenatal Care) is associated with social, as well as medical vulnera-
bility of the mother-infant dyad and how it affects neurodevelopmental out-
comes in infants. Methods: Selected social determinants indicative of the 
family’s social vulnerability, including intrauterine drug exposure (IUDE) of 
the infant and child protective service (CPS) involvement before discharge, 
were compared between a cohort of infants whose mothers sought prenatal 
care and their counterparts with complete lack of PC. Also, selected medical 
conditions indicative of an infants’ medical vulnerability, including cardi-
ovascular, pulmonary, and neurological diagnoses, were compared between 
two groups. Fifty seven infants in a neonatal intensive care unit (NICU) and 
10,483 infants in the newborn nursery at an urban level III hospital who were 
admitted between 2016 and 2018 were retrospectively evaluated. Results: 
Higher social vulnerability was observed in NPC group as indicated by a 
more prevalent history of IUDE and higher rates of CPS involvement. NPC 
mothers were also more likely to be Medicaid recipients and younger. Infants 
in both the NICU and the newborn nursery also had a lower mean birth 
weights for gestational age, lower APGAR scores as well as poorer respiratory 
and neurological outcomes. Conclusion for Practice: Prenatal care can have 
long lasting benefits to the mother-infant dyad by lowering the risks asso-
ciated with pregnancy, increasing birth weights and lowering the risk for de-
veloping pulmonary and neurological complications. Promoting the family’s 
active engagement in prenatal care can also serve as an easily achievable first 
step in minimizing health disparities. 
 

Subject Areas 
Pediatrics 

How to cite this paper: Lee-Park, J.J. and 
Valentine, T.L. (2019) Relationship of Prenatal 
Care to Poor Postnatal Outcomes in Infants 
Requiring Neurodevelopmental Assessment. 
Open Access Library Journal, 6: e5922. 
https://doi.org/10.4236/oalib.1105922 
 
Received: November 14, 2019 
Accepted: December 21, 2019 
Published: December 24, 2019 
 
Copyright © 2019 by author(s) and Open 
Access Library Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/ 

  Open Access

https://doi.org/10.4236/oalib.1105922
http://www.oalib.com/journal
https://doi.org/10.4236/oalib.1105922
http://creativecommons.org/licenses/by/4.0/


J. J. Lee-Park, T. L. Valentine 
 

 

DOI: 10.4236/oalib.1105922 2 Open Access Library Journal 
 

Keywords 
Prenatal Care, Neurodevelopmental Outcomes, Mother-Baby Dyad 

 

1. Introduction 

Prenatal care (PC), defined as one or more visits before admission to an obstetric 
unit for delivery [1], where pregnancy history, physical exam, appropriate labor-
atory studies, and imaging are obtained, is crucial for the wellbeing of newborns. 
Furthermore, it helps clinicians address preventable risk factors in the maternal 
history such as maternal substance use that contribute to poor health outcomes 
of infants [2] [3] [4]. 

Numerous studies have shown a strong association between a lack of prenatal 
care and an infant’s poor health outcome including low birth weight and pre-
maturity [5] [6] [7] [8] [9]. However, a better understanding of how prenatal 
care relates to both social and medical wellbeing of a child would help us to un-
derstand obstacles to effective implementation. We aimed to show how a com-
plete lack of prenatal care is associated with two types of determinants. The first 
determinant is social vulnerability, defined as certain conditions that impact an 
infant’s physical and mental wellbeing. Examples include maternal substance use 
and child protective service (CPS) involvement before discharge and a require-
ments for further social work or case management involvement at the birth hos-
pital [10] [11] [12]. The second determinant is medical vulnerability, defined as 
identified conditions complicating the infant’s physical wellbeing later in life. 
For this, we specifically focused on neurodevelopmental outcomes, because poor 
neurodevelopmental outcomes tend to chronically derange a child’s long-term 
health [13]. We hypothesized that there would be a strong association between 
certain social and medical, and especially neurodevelopmental characteristics of 
mother-infant dyads and complete lack of PC. 

For this study, patients admitted to an urban level III neonatal intensive care 
unit (NICU) and an affiliated well-baby nursery from surrounding communities 
where the percentage of mothers with no prenatal care is higher than for the 
country as a whole in 8 of its 13 jurisdictions were retrospectively revisited. Also 
by looking at an area where the population is particularly vulnerable, we aimed 
to identify some of the root causes behind a history of no prenatal care in order 
to suggest interventions that may serve to prevent poor neurodevelopmental 
outcomes. 

2. Methods 
2.1. Study Design and Data 

The medical records of 57 infants (n = 57) in the neonatal intensive care unit 
(NICU) and ten thousand, four hundred and thirty-eight infants (n = 10,483) in 
the newborn nursery at an urban level III hospital admitted between 2016 and 
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2018 were retrospectively reviewed in order to identify associations between an 
absence of prenatal care and selected pre-existing social determinants of the 
family (intrauterine drug exposure [IUDE], Child Protective Service [CPS] in-
volvement, mother’s parity and basic demographic data) as well as the infants’ 
postnatal medical conditions (Cardiovascular conditions [CV], presence of res-
piratory distress syndrome [RDS], bronchopulmonary dysplasia [BPD], chronic 
lung disease [CLD], requirement for central nervous system [CNS] drugs, intra-
ventricular hemorrhage [IVH], periventricular leukomalacia [PVL], retinopathy 
of prematurity [ROP], and a failed routine audiology evaluation). Data were ex-
tracted from electronic medical records. Institutional Review Board approval 
was obtained for this study. 

2.2. Analysis 

The aforementioned association was assessed using Fisher exact and unpaired t 
tests. Chi-square analysis was performed for aforementioned outcomes adjusted 
for basic demographic information, including mother’s age, other’s ethnicity, 
gestational age, birth weight, 1-min, 5-min APGAR scores, and insurance status. 
Distribution patterns of these data were plotted using the frequency feature of 
statistical analysis software, including Excel (Microsoft, USA) and JMP Pro 12 
(SAS Institute Inc., USA). Concerning possible collinearity between the va-
riables, prematurity and low birth weight were not adjusted for each other and 
assessed individually. Prevalence of primary diagnoses obtained from the medi-
cal records was compared by the means of prevalence and odds ratios (OR: 95% 
CI). Percentages of selected social determinants were compared using Chi-square 
analysis (df = 1, a = 0.05). 

3. Results 
3.1. Characteristics of the Mothers 

A total of 57 infants in the NICU and 10,438 infants in the newborn nursery 
with complete documentation of prenatal, intra-natal, and post-natal care status 
in the history and physical, discharge summary, and social work documentation 
were eligible for inclusion and further analysis. In the NICU, a total of 50 infants 
(88%) were born to mothers with prenatal care and 7 infants (12%) were born to 
those without. In the newborn nursery, a total of 10,250 infants (98%) were born 
to mothers with prenatal care and 188 infants (2%) were born to those without. 
In Table 1, we listed the baseline demographic background of the mothers. As 
shown, there was a wider range of ethnicities represented in the PC group and a 
greater presence of African American mothers in NPC group. In the NICU, 72% 
of the mothers in the NPC group were dependent on government subsidized in-
surance (i.e. Medicaid) or completely uninsured at the time of childbirth, as op-
posed to 64% in PC group. In the nursery, 97% of those with NPC were depen-
dent on government-subsidized insurance or uninsured, compared to 75% in the 
PC group. In the NICU population, where a mother’s young age was a risk factor  
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Table 1. Demographic data of the mothers.  

 
Prenatal Care 

NICU 
No Prenatal Care 

NICU 
Prenatal Care 

Nursery 
No Prenatal Care 

Nursery 

Ethnicity     

African American 30/50 (60%) 7/7 (100%) 6028/10,250 (62.83%) 158/188 (89.77%) 

Caucasian 6/50 (12%)  1287/10,250 (13.41%) 5/188 (2.84%) 

Hispanic/Latino 4/50 (8%)  1562/10,250 (17.25%) 10/188 (5.92%) 

Asian 2/50 (4%)  129/10,250 (1.34%) 0/188 (0.00%) 

Other 4/50 (8%)  588/10,250 (5.16%) 3/188 (1.47%) 

Unknown 4/50 (8%)    

Mother’s age 31.8 (sd = 7.1) 29.8 (sd = 4.9) 29.0 (sd = 6.1) 27.6 (sd = 6.5) 

Insurance     

Uninsured 3/50 (6%) 0/7 (0%) 1313/10,250 (28.56%) 67/188 (47.18%) 

Medicaid, Medicare 29/50 (58%) 5/7 (72%) 2150/10,250 (46.77%) 71/188 (50%) 

Private insurance 18/50 (36%) 2/7 (28%) 1134/10,250 (24.67%) 4/188 (2.82%) 

 
for pre-term labor, the mean age for mothers was higher in prenatal care group 
(31.8 y), compared to no prenatal care group (29.8 y). The distribution of moth-
ers’ ages shown in Figure 1 suggests that a higher percentage of NPC group par-
ticipants were indeed in the younger age categories. 

3.2. Characteristics of the Infants 

There were remarkable differences in social determinants between NPC and PC 
groups in both the NICU and well-baby nurseries as shown in Table 2. In the 
NICU, 71% of the NPC group infants, as opposed to 10% of PC group infants, 
were exposed to drugs while in utero, a statistically significant difference. In the 
newborn nursery, 16% of NPC infants, compared to 1% in the PC group, were 
exposed to substances in-utero. In the NICU, a significantly higher percentage of 
infants in the NPC group (42% in the NPC group versus 12% in PC group) were 
born to mothers who were subjected to a Child Protective Service (CPS) investi-
gation. In the newborn nursery, the same pattern was appreciated (25% in NPC 
versus 2% in PC). Regarding the medical vulnerability of the infants, it was first 
noted that infants without prenatal care in the well-baby nursery tended to be 
transferred to NICU as a result of clinical deterioration more often than their 
counterparts with prenatal care. In both the NICU and newborn nursery, a 
higher percentage of the NPC group infants had lower 1-minute APGAR scores 
and lower birth weights when compared to the PC group of infants (Table 3). In 
the NICU, where birth weight is a crucial prognostic determinant, birth weight 
distribution showed that a higher percentage of NPC infants were populated at 
the lower end of the weight range when compared to PC groups. Interestingly 
however, in the NICU, where gestational age is as crucial as birth weight to de-
termining the clinical course, the gestational age distribution was similar between  
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Figure 1. Maternal age distribution NICU. PC (n = 50): mean 31.9; sd = 7.1, NPC (n = 7): 
mean 29.8; sd = 4.9. 
 
Table 2. Summary of social determinants. 

Social Determinant Prenatal Care No Prenatal Care p-Value 

Multiparous birth NICU 28/50 (56%) 6/7 (85.7%) 0.133398 

IUDE 
NICU 5/50 (10%) 

Nursery 164/10,250 (1.63%) 
5/7 (71%) 

29/188 (16.48%) 
0.000063*** 

<0.0001 

CPS involvement 
NICU 6/50 (12%) 

Nursery 288/10,250 (2.81%) 
3/7 (42%) 

47/188 (25.00%) 
0.03599*** 

<0.0001 

 
Table 3. Summary of primary diagnoses.  

Primary dg Prenatal Care No Prenatal Care p-Value 

Transferred 
from Nursery to NICU 

Nursery 1024/10,250 (9.99%) 33/188 (17.55%) 0.0007 

Cardiovascular 
(PFO, ASD, VSD, PDA) 

NICU 13/50 (26%) 
Nursery 28/10,250 (0.27%) 

0/7 (0%) 
1/188 (0.53%) 

0.2592 
0.4101 

RDS 
NICU 37/50 (74%) 

Nursery 64/10,250 (0.62%) 
7/7 (100%) 

2/188 (1.06%) 
0.2592 
0.3341 

BPD/CLD 
NICU 7/50 (14%) 

Nursery 29/10,250 (0.28%) 
2/7 (28%) 

1/188 (0.53%) 
0.3340 
0.4208 

CNS medications 
NICU 9/50 (18%) 

Nursery 212/10,250 (2.11%) 
0/7 (0%) 

16/188 (9.09%) 
0.4121 

<0.0001 

IVH/PVL 
NICU 14/50 (28%) 

Nursery 8/10,250 (0.08%) 
2/7 (28%) 

2/188 (1.14%) 
0.9749 
0.0121 

1 min APGAR 
NICU 6.2 (sd = 2.4) 

Nursery 8.1 (sd = 1.5) 
4.0 (sd = 2.9) 
7.5 (sd = 2.2) 

 

5 min APGAR 
NICU 7.8 (sd = 1.4) 

Nursery 8.8 (sd = 1.0) 
6.7(sd = 1.8) 
8.4 (sd = 1.8) 

 

Birth weight 
NICU 1559.8 (sd = 658.0) 

Nursery 3192.9 (sd = 622.8) 
1105.1 (sd = 300.3) 
2748.1 (sd = 839.8) 

 

Respiratory support 
duration (days) 

NICU 24.46 (sd = 42.33) 25.7 (sd = 36.45)  

Gestational age NICU 222.8 (sd = 31.4) 227.0 (sd = 48.7)  
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the NPC and PC groups. Also, baseline primary diagnoses of the infants in both 
the NICU and the well-baby nursery were overall similar in the NPC and PC 
cohorts, except that in NICU, the NPC group showed a higher failure rate for in-
itial audiology assessment as well as a longer duration of respiratory support, the 
latter contributing to a longer NICU stay (25.7 days in NPC group; 24.5 days in 
PC group). 

4. Conclusion for Practice 

Prenatal care is one of the most frequently used services in the United States 
healthcare system [14] [15] and is designed to ensure optimal maternal and fetal 
health [16] [17]. Prenatal care is especially important during high risk pregnan-
cies, as it helps to establish early diagnosis and intervention for conditions that 
are known to present a risk to the health of the mother and the developing fetus 
[18] [19]. Compliance with prenatal care visits can also be indicative of appro-
priate parenting behaviors that include parental nurturance and readiness, both 
of which have been shown to be positively correlated with optimal neurodeve-
lopmental outcomes after birth [20].  

This study examined associations between prenatal care and neurodevelop-
mental outcomes, examined from both social and medical perspectives. Our 
purpose in this study is therefore two-fold. One, we attempted to compare two 
groups of mothers, one with prenatal care (PC) and another with complete ab-
sence of prenatal care (NPC), in order to identify specific challenges faced by 
NPC mothers. By better understanding such challenges, one can better provide 
them with opportunities to seek appropriate prenatal care by offering them both 
medical and non-medical assistance. Two, we attempted to show that there is a 
significant difference in the discharge diagnoses of infants born to mothers with 
and without prenatal care and that the impact of those diagnoses on neurodeve-
lopmental outcome tends to be long lasting. Both NICU and well-baby cohorts 
were examined in order to demonstrate that the differences between PC and 
NPC groups persisted in both cohorts.  

In our study, we were able to show that there was a statistically significant as-
sociation between absence of prenatal care and the presence of selected social 
determinants such as a family’s demographic profile, the mother’s parity, a his-
tory intrauterine drug exposure and CPS involvement. In order to provide the 
social context for this study’s findings, the participating patients’ zip codes were 
compared and revealed that mothers who did not seek prenatal care were more 
concentrated in the areas that were further away from major acute care hospit-
als. These mothers also tended to be medically underserved and to be African 
American women of childbearing ages (15 - 44 y.o.) who earned a low income, 
indicating that there may be chronic mechanisms through which they are pre-
disposed to high risk child birth. Beyerly et al. argued in their systemic reviews 
however that these vulnerable populations tended to show significant improve-
ment in public health outcomes when appropriate interventions were adopted 
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[19]. Thus our findings argue for implementation of relatively simple interven-
tions for these mothers that would significantly improve outcomes for newborns 
including more readily available and easily accessible prenatal care. In our study, 
we also showed a strong association between a complete lack of prenatal care 
and a history of IUDE and CPS involvement. This is significant, because both 
IUDE and CPS involvement represent the lack of a family’s readiness for child-
care and can chronically affect the child’s wellbeing [13]. Again, it is important 
to recognize that prenatal care can improve neurodevelopmental outcome by 
identifying this lack of readiness early in the pregnancy.  

Our study also looked at an infants’ discharge diagnoses as surrogates for their 
medical vulnerability. Our findings suggested that the primary diagnoses of the 
infants in both the NICU and well-baby nursery were overall similar in NPC and 
PC cohorts, though more infants in the well-baby newborn nursery without 
prenatal care required escalation of care to the NICU due to clinical deteriora-
tion than their counterparts with prenatal care. Also notable was that birth 
weights were lower in the NPC group in both the NICU and newborn nursery, 
causing them to be more susceptible to medical complications. Also, the NPC 
group in the NICU showed a longer duration of respiratory support, a factor 
that contributed to a longer NICU stay (25.7 days in NPC group; 24.5 days in PC 
group) and chronic pulmonary conditions requiring further medical attention 
later in life [21]. When these chronic pulmonary conditions co-occur with low 
birth weight, they can significantly compromise the health of children later on in 
life. This is particularly significant, as most NPC mothers in this study reside in a 
jurisdiction where environmental conditions in some instances may further 
complicate pre-existing chronic lung conditions in their children [21] [22] [23].  

Another aspect of medical vulnerability that we focused on were conditions 
that are known to have a high correlation with neurodevelopmental delay. These 
include 1) leaving the hospital with discharge diagnoses that include IVH, PVL, 
ROP, and failed routine audiology evaluation, and 2), a requirement for CNS 
medications (particularly antiepileptic medications, neurotoxic substances, and 
caffeine) while they were inpatients. In both the nursery and the NICU, the NPC 
group had a higher failure rate for initial audiology assessment, a finding that 
can predispose these infants to developmental language delays. Meanwhile, oth-
er examples of aforementioned neurological conditions showed very similar 
prevalence in the NPC and PC groups in both the NICU and the well-baby nur-
sery. Though seemingly counterintuitive, this pattern is consistent with previous 
studies that show development of these pathologies is strongly correlated with 
the infant’s gestational age [21] [24], which is especially pertinent in the NICU 
cohort, and whose distribution was similar between NPC and PC groups. How-
ever, as mentioned earlier, this might imply that seeking and completing prenat-
al care appropriately can benefit the mother-infant dyad by lowering the mater-
nal risks associated with pregnancy, potentially increasing the birth weight of the 
infant and lowering the risk for developing pulmonary complications [25] [26] 
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[27]. With regard to a requirement for CNS medications, which in our study was 
exclusively caffeine, there was a higher prevalence of caffeine administration to 
the NPC babies in both the NICU and well-baby nursery.  

In summary, our findings suggest that prenatal care can be revisited in the 
context of medical and social vulnerability. Understanding the relationship be-
tween lack of prenatal care and social determinants is important, because many 
families face numerous barriers to attending health care visits due to these social 
determinants and having a newborn can make these barriers more difficult to 
negotiate successfully [26] [27] [28] [29]. The relationship between completion 
of prenatal care and an infants’ medical vulnerability is also important, as the 
resulted poor health outcome for these infants can be chronic, especially when it 
involves neurodevelopmental delay and further burdens the family psychoso-
cially. And finally, our study showed a strong association between lack of pre-
natal care and mothers from economically vulnerable populations with barriers 
to accessible healthcare services. We propose that prenatal care should continue 
to be a priority when considering public health policy and interventions that can 
significantly reduce neurodevelopmental morbidity.  

Several limitations of this study warrant a mention. First of all, this study is 
mostly focused on poor birth outcomes in the newborn and is therefore limited 
when it comes to maternal factors such as a mothers’ education level. Also, we 
acknowledge that we conducted this study based on a relatively small cohort, 
especially those in the NICU, who were from an urban healthcare center serving 
a population with predominantly lower socioeconomic status. Therefore, find-
ings should not be generalized to the general population. To address these limi-
tations, additional research will need to be done with a larger and more hetero-
geneous population in order to strengthen our hypothesis. 
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