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Study Purpose

The purpose of this study was to determine patient outcomes for the underserved
populations in Bowling Green, Kentucky, specifically the immigrant and refugee population.
This pilot study was aimed at connecting severe maternal morbidity indicators and baby
outcomes with quality of prenatal care by gathering patient data on payor type, race, and
translation need. This research was done in conjunction with the Medical Center Bowling Green
and the Medical Center Research Foundation. Data was gathered for gestational diabetes as an
indicator of severe maternal morbidity, and baby weight and 1- and 5- minute Apgar scores as
indicators of baby outcomes. The patients’ demographic variables collected for this study
included payor type (federal or private insurance), race (self-reported), and translation need (first
language). Birthing event data was pulled from over a period of one year, from January 1, 2021
to December 31, 2021, resulting in a data pool of 2,706 birthing events. Using the data from this
pool, tests were run to determine the statistical significance of outcomes: GD, Apgar, and baby

weight on payor type, race, and translation need.



Literature Review

Studies have been conducted analyzing populations categorized by race, health insurance
type (payor), and native language, and their correlation with severe maternal morbidity (hereafter
referred to as SMM), baby outcomes, and care outcomes (Tikkanen, et al., 2020; Pruitt, et al.,
2020; Thurston, et al., 2021, Wang, et al., 2020). Poorer access and late entry into necessary
prenatal care and greater social risk factors such as those previously listed are among
contributors to higher rates of SMM (Tikkanen et al., 2020; Triunfo et al., 2022). I wanted to
look at the factors of race, payor, and translation need for these reasons.

Further support for this research includes that women of color are significantly more
likely to experience SMM (negative outcomes) and have Medicaid (federal insurance) as their
primary health insurance than white women (Thurston et al. 2021; Wang et al., 2020). Women
with private insurance, vs. federal insurance, are more likely to be better educated, to be of
higher socioeconomic status, and to have adequate or complete prenatal care determined by
number of visits and presence of glucose testing at a minimum, which are factors associated with
improved birth outcomes (Anum et al., 2010; Buchanan, et al., 2012). Considering that
approximately 60% of Medicaid beneficiaries identify as people of color (MACPAC, 2020),
discrepancies in prenatal maternal care received between payer type is a topic of interest-
particularly for those who are immigrants and refugees and may demonstrate greater disparities
in care. There is also a correlation with cultural pressures, language barriers and lack of adequate
prenatal care to immigrant women, leading to negative birth outcomes such as low birth weight

(Ng & Newbold, 2011).



This study looked at maternal and baby birth outcomes, by-passing natal care. This may
seem counterintuitive, but there is support for how birth outcomes can be affected by prenatal
care (Feijen-de Jong, et al. 2012;
Downe, et al., 2009 as cited by

Buchmann, 2017). Negative maternal
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Figure I - By-passing of Prenatal Care

Figure 1.

Gestational diabetes was chosen as an indicator of care as there is a strong association
between gestational diabetes (hereafter referred to as GD) and SMM, including factors such as
hypertension, pre-eclampsia, and preterm birth (Cho & Kim, 2020). Furthermore, pregnant
women who get diagnosed with GD late or don’t get adequate care for their diagnosis are more
likely to experience prenatal complications and adverse outcomes (Buchanan, et al., 2012). For
this study, focus was placed on the presence of GD and not the associated diagnoses for
simplicity and time's sake.

For baby outcomes, both birth weight and 1- and 5- minute Apgar scores were analyzed.
Birth weight was analyzed as it is a direct indicator of maternal health and baby health due to
complications that may arise with the birth of low-weight infants and prenatal care issues that
can result in low-weight infants, including indicators of SMM and infant NICU stays (Cutland, et

al., 2017). Delays in obtaining prenatal care or receiving no prenatal care have been associated



with increased frequencies of SMM and subsequently increased rates of low birth weight and
other adverse maternal and baby outcomes (Hueston, et al., 2003). These occurrences of
inadequate prenatal care utilization have been associated with increased risk of delivering a low-
birth-weight infant, premature birth of infant, neonatal mortality, infant mortality, and maternal
mortality (Kogan, et al., 1994). For these reasons, birth weight was analyzed as a main indicator
of negative infant outcomes.

For 1- and 5- minute Apgar scores, there have been studies done over the adverse effects
on infants with lower-than-average (<6) 5-minute Apgar scores. These adverse effects include a
need for assisted ventilation, neonatal seizures, and neonatal death- which are also shown to be
associated with negative maternal outcomes such as blood transfusion, uterine rupture, or
unplanned hysterectomy, all of which are indicators of SMM (Chen, et al., 2020; Buchmann,
2017; Salustiano, et al., 2012). Women who receive late or absent prenatal care are more likely
to have a baby with a low (<6) 5-minute Apgar score, just as they are more likely to experience
indicators of SMM, both of these outcome of which are more likely to occur in the study
populations of federally insured people of color in need of translation (Triunfo, et al., 2022;

Tikkanen, et al., 2020; Linard, et al., 2017).

_ Gestational Diabetes Baby Weight 1- and 5-Minute Apgar Scores

Socioeconomic Status Federally Insured at Increased Risk Federally Insured: Lower Baby Weight Federally Insured: Lower 5-Minute Scores
Privately Insured Privately Insured Privately Insured

Racial/Ethnic Identity People of Color at Increased Risk People of Color: Lower Baby Weight People of Color: Lower 5-Minute Scores
‘White ‘White ‘White

First Language Translating Stratus Used at Increased Risk Translating Stratus Used: Lower Baby Weight Translating Stratus Used: Lower 5-Minute Scores
Not Used Not Used Not Used

Figure 2: This chart shows the predicted results regarding each variable being analyzed in this study. Federally insured patients are predicted to have
higher rates of GD, lower average birth weight in infants, and lower average 5-minute Apgar scores. People of color and patients in need of a
translation stratus are also expected to follow this pattern.



Methods

This research was done in conjunction with the Medical Center Bowling Green (hereafter
referred to as MCBG) and the Medical Center Research Foundation. Data was gathered for GD
as an indicator of SMM, and 1- and 5- minute Apgar scores and baby weight as indicators of
baby outcomes. The patients’ demographic variables collected for this study included payor type
(federal or private insurance), race (white or people of color), and translation need (by translation
stratus utilized). Birthing event data was pulled from a period of one year, from January 1, 2021
to December 31, 2021, resulting in a data pool of 2,706 birthing events. Using the data from this
pool, tests were run to determine the statistical significance of outcomes: GD, baby weight, and
1- and 5- minutes Apgar scores on payor type, race, and translation need.

Single birthing events producing a singlet baby, thus excluding all multiples birthing
events, were inclusion criteria for this study. For each test ran, birthing events with missing
values or overtly abnormal values outside of a designated range indicated in each test were
excluded. Race was dichotomized for patients to be categorized as either white (non-Hispanic)
and people of color. For payor type, individuals on veteran affairs insurance or who were listed
as self-pay were excluded and payor type was dichotomized to be separated by federal insurance
(Medicaid and Medicare - 0) and private insurance (1). Translation need was dichotomized by

the usage of a translation stratus as indicated by patient chart (no need: 0; need: 1).

PATIENT VARIABLES Classification Data Analysis

Payor Federal Insurance Private 0
Insurance 1 Figure 3: Patient Variables
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For indicators, GD was dichotomized as either a positive (1) or negative (0) diagnosis,
baby weight was ratioed in grams, and 1- and 5- minute Apgar scores were ordinally categorized

from 0 to 10 and then further dichotomized into average (>7 - 0) and below-average (<6 - 1).

APGAR SCORES Classification Data Analysis
1- and 5-Minute Ordinal 0-10
Figure 4: Apgar Ordinal and

Dichotomized Categorization
1- and 5-Minute Dichotomous PG clCREIS] 0 8

Below Average (<6) 1

Results
Gestational Diabetes (GD)

For GD, we conducted chi-square analyses between payor type, race, and translation need
to determine correlations. No significant difference in GD rates were found between federally
insured vs. privately insured patients (X>= 0.048; df = 1; p = 0.827), white people vs. people of
color (X?=0.095; df = 1; p = 0.759) or translation need with a small data pool of only 19
patients (X? =3.225; df = 1; p=0.073).

Baby Weight

For baby weight analyses, we conducted independent sample t-tests to determine
correlation to payor, race, and translation need.
Federally Insured vs. Privately Insured

There was a highly significant difference in baby weight between federally insured and
privately insured patients (t =-3.252; df =2,523; p = 0.001), showing that federally insured
patients gave birth to smaller infants on average

White People vs. People of Color



There was also highly significant difference in baby weight between white people and
people of color (t =-5.242; df = 2,421; p-value = <0.001). Infants born to people of color on
average had lower birth weights.

Translation Need

There was no significant difference in mean baby weight and translation need (t = 0.169;
df=2,523; p=10.867).

Apgar

Apgar scores were analyzed at both 1- and 5- minutes using independent sample t-tests.
After the initial t-test, chi-square analyses were run over some of the data to look further into the
results of the t-tests.

T-tests

Federally Insured vs. Privately Insured: No significant differences were found
between payor type at either 1- or 5- minute Apgar scores. However, 5-minute Apgar scores were
found to be significantly different from 1 minute Apgar score for both groups (t =-2.601; df =
2,636; p = 0.009).

White People vs. People of Color: No significant difference found between white
people and people of color in 1-minute or 5S-minute Apgar scores. However, 5-minute Apgar
scores were found to be significantly different from 1-minute Apgar scores for both groups (t = -
2.674; df = 2,529; p = 0.008).

Translation Need: There were no significant differences in any variable for translation
need and Apgar scores.

Chi-square Contingency Tests
To further investigate the differences between 5-minute Apgar scores of both payor type

and race, | dichotomized the Apgar information: average (>7) and below-average (<6). I did this



because in the t-tests the standard deviation for our at-risk groups was much larger, but our
average Apgar score was still in the 'healthy' range (7-10) for all groups and not significant
between groups - just between 1- and 5- minutes. I wanted to see if our at-risk demographics
were experiencing lower than 'healthy' range Apgar scores at a higher rate on average than the
counter-group.

Federally Insured vs. Privately Insured: Significant differences between federally
insured and privately insured individuals and 5-minute Apgar scores were present (X> = 5.185; df
=2,636; p = 0.023) where federally insured individuals were experiencing higher-than-expected
levels of below average (<6) Apgar scores in their infants.

White People vs. People of Color: Significant differences were found between white
people and people of color in regard to lower-than-average Apgar scores at 5-minutes (X2 =
6.673; df 2,529; p = 0.010) where people of color were experiencing higher-than-expected levels
of below average (<6) Apgar scores in their infants.

Discussion

From our data analyses, we can conclude that there were significant differences in the
following areas: baby weight by payor and race, Apgar scores from 1-minute to 5-minutes for all
payor types and races, and 5-minute Apgar scores between payor type and race. We ran some
subsequent t-tests on baby weight and Apgar that indicated there were significant differences in
baby weight based on average (>7) or below average (<6) 1- and 5- minute Apgar scores with
below average Apgar scores on average having a significantly lower birth weight than average
Apgar scores (1-minute: Welch df =241.994; p = <.001; 5-minute: Welch df = 38.382; p =
0.008). In reference to literature, these results are reflective of what has been studied in previous

race and payor groups.



We found no significance in our translation need group or within our GD indicator. This
contradicts what is expressed in several studies for translation and cultural barriers, but we also
had a small sample size for many of our tests (19). Perhaps if the sample size was broadened to
include a larger amount of birth events, these numbers will look different. Considering our lack
of variance between GD in our race, payor, and translation need group, further research would
need to be done on socioeconomic status and comorbidities of demographics in Kentucky
specifically, as this could be a contributing factor to the unexpected GD outcomes in this study.

Next Steps

Issues With the Current Design

Current design issues of this study involve the inability to acquire data on vital care
outcomes associated with SMM and baby outcomes causing the restriction of having to look at
care outcomes as indicators of prenatal care as opposed to looking directly at prenatal care itself.
Practical Applications
Limitations

Our initial goal was to compare the quality of prenatal care between refugee/immigrant
populations and U.S. citizens. However, we did not have access to official indicators of
citizenship status, country of birth, or preferred language. After adjusting our study to focus on
aspect that were commonly found in underserved populations, including our immigrant and
refugee populations, we discovered that we would not be able to access prenatal care for many
individuals due to MCBGs unique status as the only birthing facility in the region. We again
adjusted our study to focus on a few of the most prominent indicators of prenatal care: GD, baby

weight, and 1- and 5-minute Apgar scores.



There were concerns in data retrieval including the validity of the data obtained. Some
variables exhibited inconsistency in recording practices exhibited in para-gravida recordings,
absence of hypertension diagnoses, or a stratus device not being recorded as being used when a
patient did not speak English and had a family member translate. There is also the potential
miscommunication of patient data with the recording of patient data at other clinics or with how
the data is imported into MCBGs EMR.

Workarounds

A patient survey assessing satisfaction with prenatal care would provide a separate source
of data, but not without its own constraints. Response rates are one of the largest problems
among patient surveys. Single mode administration techniques, such as mail or web-only
surveys, produce low response rates (Cook et al., 2009) that can cause uncertainty in the validity
of results, but mixed mode methods have been shown to increase participation (Fowler et al.,
2002; Matthews et al., 2019; Parast et al., 2019; Zaslavsky et al., 2002). The employment of a
dedicated surveyor in patient rooms to act as an interface to administer the survey would likely
provide the best results. This person would allow for the use of several different survey modes in
real-time, including but not limited to an interview, web completion through an electronic device,
and pen and paper, each of which appeals to and is accessible by different portions of the
population and will increase response rate.

Disparities in response rates have also been observed in different ethnicities based on
mode of administration, with strong evidence that language barriers lower response rates (Klein
et al., 2011). These potential language barriers are pertinent to the demographic we are
investigating. Inputting an individual who is either multilingual or has access to the target
languages of the demographic would minimize the risk of a language barrier. The surveyor could

also provide value to the hospital as well through healthcare certifications.



Another potential workaround in regards to data input consistency would be for MCBG
to collaborate with Western Kentucky University for a student-worker or internship program that
would allow for students to be active scribes in the hospital during labor and delivery. This
would be cost effective for both MCBG and WKU while allowing students to gain clinical hours
and potentially remove discrepancies in charting during birthing events should students be
trained to record information per hospital standards.

Further Study

For further study, being able to acquire SMM indicators as listed by the CDC would be
ideal. We would like to continue looking at these SMM, and furthermore infant outcomes, to
gain an idea of the level of care out traditionally underserved populations are receiving. Being
able to compare both quantitative data in the form of care codes and qualitative data in the form
of patient surveys would also be beneficial for further study. Obtaining and analyzing additional
SMM indicators such as hemorrhage, preterm labor, after-birth hospital length of stay, late-term
miscarriage, and emergency C-sections, among other indicators a detailed (CDC, 2019) by the
CDC will provide more accurate results and a more extensive understanding of disparities in
prenatal care for our long-term study.

We would like for this study to continue in order to create a more comprehensive view of
birthing outcomes in both mothers and infants at Medical Center Bowling Green (MCBQG).
Doing so could allow for quality improvement projects at MCBG and potentially other prenatal
care facilities in and around the Bowling Green area. As MCBG is the only birthing hospital in
the region, many individuals who give birth at MCBG do not receive prenatal care at MCBG. A

large-scale quality improvement project for the underserved populations of Kentucky would be a



long-term goal of this project, specifically because Kentucky is one of the top immigrant and
refugee intakes in the United States (Immigration Research Initiative, 2023).

The most prominent indicators of SMM to be analyzed are hemorrhage, defined as
excessive blood loss volume exceeding S00mL post-vaginal birth or 1000mL post-cesarean birth
(Ngwenya, 2016), and blood transfusion resulting from hemorrhage which has been shown
across all age-groups to be one of the most prevalent conditions/procedures in SMM
(Frederiksen, et al., 2017). Blood transfusions are also unfortunately known to be under coded as
well as vastly differing in claims based on geographical location and provider (Chaisson, et al.,
2021).

Another major SMM indicator is preterm labor/birth as defined as spontaneous labor
occurring between 28 and 37 weeks of pregnancy, and extremely preterm labor/birth as defined
as spontaneous labor occurring prior to 28 weeks of pregnancy should be taken into
consideration (Glass, et al., 2016). In a study where mothers under the age of 20 were observed,
those without prenatal care had “more than 7-fold higher risk of preterm birth” compared to their
counterparts who attend 75-100% of their recommended doctor visits (Debiec, et al., 2010). It
has been supported that early prenatal care in non-Hispanic black and non-Hispanic white
mothers, specifically, significantly decreased the risk of preterm births for both groups (Thurston
et al., 2021). Maternal age alongside race should be taken into consideration as it has been
observed to influence labor induction rates. A group of mothers observed from 2006-2012
indicated that changes in induction rates at 35-38 weeks of gestation varied by race and Hispanic
origin, with increased rates favoring those of Hispanic origin (Osterman, et al., 2014).

According to previous studies conducted, these indicators have been shown to correlate

with our variables and populations of interest in a manner that we hypothesized. Being able to



obtain these data, as well as others not expounded upon, for future study will either confirm or
reject our hypothesis, which will add to our understanding of trends between prenatal care and

our underserved population in Bowling Green and the surrounding areas.



Reference
Anum, E. A., Retchin, S. M., & Strauss, J. F. (2010). Medicaid and preterm birth and low birth
weight: The last two decades. Journal of Women's Health, 19(3), 443—451.

https://doi.org/10.1089/jwh.2009.1602

Buchanan, T. A., Xiang, A. H., & Page, K. A. (2012). Gestational diabetes mellitus: Risks and
management during and after pregnancy. Nature Reviews Endocrinology, 8(11), 639-649.

https://doi.org/10.1038/nrendo.2012.96

Buchmann, E. J. (2017). Studying women who don’t make best use of antenatal care. BJOG: An
International Journal of Obstetrics & Gynaecology, 125(5), 596-596.

https://doi.org/10.1111/1471-0528.14812

Centers for Disease Control and Prevention (CDC). (2019). How does CDC identify sever
maternal morbidity?

https://www.cdc.gov/reproductivehealth/maternalinfanthealth/smm/severe-morbidity-

ICD.htm

Chaisson, C. E., Ameli, O., Paterson, V. J., Weiseth, A., Genen, L., & Thayer, S. (2021). Using a
Claims-Based Framework to Identify Severe Maternal Morbidities in a Commercially
Insured US Population. The Journal of Perinatal & Neonatal Nursing, 35(3), 237-246.

https://doi.org/10.1097/JPN.0000000000000580

Chen, H., Blackwell, S. C., Chauhan, S. P. (2020). Association between apgar score at 5 minutes

and adverse outcomes among low-risk pregnancies. The Journal of Maternal-Fetal &

Neonatal Medicine, 35(7), 1344-1351. https://doi.org/10.1080/14767058.2020.1754789
Cho, S. & Kim, K. (2020). SUN-641 Identifying Risk Factors Associated with Severe Maternal

Morbidity Among Women with Gestational Diabetes Using Common Data Model.


https://doi.org/10.1089/jwh.2009.1602
https://doi.org/10.1038/nrendo.2012.96
https://doi.org/10.1111/1471-0528.14812
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/smm/severe-morbidity-ICD.htm
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/smm/severe-morbidity-ICD.htm
https://doi.org/10.1097/JPN.0000000000000580
https://doi.org/10.1080/14767058.2020.1754789

Journal of the Endocrine Society, 4(Supplement 1).

https://doi.org/10.1210/jendso/bvaa046.1637

Cutland, C. L., Lackritz, E. M., Mallett-Moore, T., Bardaji, A., Chandrasekaran, R., Lahariya, C.,
Nisar, M. 1., Tapia, M. D., Pathirana, J., Kochhar, S., Mufoz, F. M., & The Brighton
Collaboration Low Birth Weight Working Group (2017). Low birth weight: Case
definition & guidelines for data collection, analysis, and presentation of maternal
immunization safety data. Vaccine, 35(48 Pt A), 6492—6500.

https://doi.org/10.1016/j.vaccine.2017.01.049

Debiec, K. E., Paul, K. J., Mitchell, C. M., & Hitti, J. E. (2010). Inadequate prenatal care and risk
of preterm delivery among adolescents: a retrospective study over 10 years. American
Journal of Obstetrics and Gynecology, 203(2), 122.e1-122.e6.

https://doi.oreg/10.1016/j.aj02.2010.03.001

Feijen-de Jong, E. 1., Jansen, D. E., Baarveld, F., van der Schans, C. P., Schellevis, F. G., &
Reineveld, S. A. (2012). Determinants of late and/or inadequate use of prenatal healthcare
in high-income countries: a systematic review. Eur J Public Health, 22(6), 904-913.

https://doi.org/10.1093/eurpub/ckrl 64

Frederiksen, B. N., Lillehoj, C. J., Kane, D. J., Goodman, D., & Rankin, K. (2017). Evaluating
Iowa Severe Maternal Morbidity Trends and Maternal Risk Factors: 2009-2014.

Maternal and Child Health Journal, 21(9), 1834—1844. https://doi.org/10.1007/s10995-

017-2301-4
Glass, H. C., Costarino, A. T., Stayer, S. A., Brett, C. M., Cladis, F., & Davis, P. J. (2015).
Outcomes for extremely premature infants. Anesthesia and analgesia, 120(6), 1337-1351.

https://doi.org/10.1213/ANE.0000000000000705



https://doi.org/10.1210/jendso/bvaa046.1637
https://doi.org/10.1016/j.vaccine.2017.01.049
https://doi.org/10.1016/j.ajog.2010.03.001
https://doi.org/10.1093/eurpub/ckr164
https://doi.org/10.1007/s10995-017-2301-4
https://doi.org/10.1007/s10995-017-2301-4
https://doi.org/10.1213/ANE.0000000000000705

Hueston, W. J., Gilbert, G. E., Davis, L., & Sturgill, V. (2003). Delayed prenatal care and the risk
of low birth weight delivery. Journal of Community Health, 28(3), 199-208.

https://doi.org/10.1023/a:1022908307844

Immigration Research Initiative (IRI). (2023). Refugee resettlement per capita: which state do

the most? https://immresearch.org/publications/refugee-resettlement-per-capita-which-

states-do-the-

most/#:~:text=0ver%20the%20past%2010%20years.%2C%20and%20Michigan%20(23

%2C000).

Kogan, M. D., Alexander, G. R., Kotelchuck, M., & Nagey, D. A. (1994). Relation of the content
of prenatal care to the risk of low birth weight: Maternal reports of health behavior advice
and initial prenatal care procedures. Jama, 271(17), 1340-1345.

https://doi.org/10.1001/jama.1994.0351041005232

Linard, M., Estellat, B. B., Deneux-Tharaux, C., Luton, D., Oury, J. F., Schmitz, T., Mandelbrot,
L., & Azria, E. (2017). Association between inadequate antenatal care utilisation and
severe perinatal and maternal morbidity: an analysis in the PreCARE cohort. BJOG: An
International Journal of Obstetrics & Gynaecology, 125(5), 589-595.

https://doi.org/10.1111/1471-0528.14794

MACPAC. (2020). Medicaid and CHIP Payment and Access Commission. MACStats: Medicaid

and CHIP Data Book. Washington, DC: MACPAC. https://www.macpac.gov/wp-

content/uploads/2020/12/MACStats-Medicaid-and-CHIP-Data-Book-December-

2020.pdf.


https://doi.org/10.1023/a:1022908307844
https://immresearch.org/publications/refugee-resettlement-per-capita-which-states-do-the-most/#:~:text=Over%20the%20past%2010%20years,%2C%20and%20Michigan%20(23%2C000)
https://immresearch.org/publications/refugee-resettlement-per-capita-which-states-do-the-most/#:~:text=Over%20the%20past%2010%20years,%2C%20and%20Michigan%20(23%2C000)
https://immresearch.org/publications/refugee-resettlement-per-capita-which-states-do-the-most/#:~:text=Over%20the%20past%2010%20years,%2C%20and%20Michigan%20(23%2C000)
https://immresearch.org/publications/refugee-resettlement-per-capita-which-states-do-the-most/#:~:text=Over%20the%20past%2010%20years,%2C%20and%20Michigan%20(23%2C000)
https://doi.org/10.1001/jama.1994.0351041005232
https://doi.org/10.1111/1471-0528.14794
https://www.macpac.gov/wp-content/uploads/2020/12/MACStats-Medicaid-and-CHIP-Data-Book-December-2020.pdf
https://www.macpac.gov/wp-content/uploads/2020/12/MACStats-Medicaid-and-CHIP-Data-Book-December-2020.pdf
https://www.macpac.gov/wp-content/uploads/2020/12/MACStats-Medicaid-and-CHIP-Data-Book-December-2020.pdf

Mathews, T. J., & Hamilton, B. E. (2016). Mean age of mothers is on the rise: United States,
2000-2014. NCHS data brief, no 232. Hyattsville, MD: National Center for Health
Statistics.

Ng, C. & Newbold, K. B. (2011) Health care providers’ perspectives on the provision of prenatal
care to immigrants. Cult Health Sex, 13(5), 561-574.

https://doi.org/10.1080/13691058.2011.555927

Ngwenya S. (2016). Postpartum hemorrhage: incidence, risk factors, and outcomes in a low-
resource setting. International journal of women's health, 8, 647-650.

https://doi.org/10.2147/IJWH.S119232

Osterman, M. J. K., & Martin, J. A. (2014). Recent declines in induction of labor by gestational

age. NCHC Data Brief, (155), 1-8. https://www.cdc.gov/nchs/data/databriefs/db155.pdf

Pruitt, S. M., Hoyert, D. L., Anderson, K. N., Martin, J., Waddell, L., Duke, C., Honein, M. A., &
Reefuis, J. (2020). Racial and ethnic disparities in fetal deaths — United States, 2015-
2017. MMWR Morbidity and Mortality Weekly Report, CDC. 67(37), 1277-1282.

https://doi.org/10.15585/mmwr.mm6937al

Salustiano, E. M. A., Campos, J. A. D., Ibidi, S. M., Rauno, R., & Zugaib, M. (2012). Low Apgar
scores at 5 minutes in a low risk population: Maternal and obstetrical factors and
postnatal outcome. Revista da Associa¢do Médica Brasileira, 58(5), 587-593.

https://doi.org/10.1590/S0104-42302012000500017

Tikkanen, R., Gunja, M. Z., FitsGerald, M., & Zephyrin, L. (2020). Maternal mortality and
maternal care in the United States compared to 10 other developed countries. The

Commonwealth Fund. https://doi.org/10.26099/411v-9255



https://doi.org/10.1080/13691058.2011.555927
https://doi.org/10.2147/IJWH.S119232
https://www.cdc.gov/nchs/data/databriefs/db155.pdf
https://doi.org/10.15585/mmwr.mm6937a1
https://doi.org/10.1590/S0104-42302012000500017
https://doi.org/10.26099/411v-9255

Thurston, H., Fields, B. E., & White, J. (2021). Does Increasing Access to Prenatal Care Reduce
Racial Disparities in Birth Outcomes?. Journal of Pediatric Nursing, 59, 96-102.

https://doi.org/10.1016/j.pedn.2021.01.012

Triunfo, S., Lofoco, F., Petrillo, F., & Volpe, M. (2022). Could maternal ethnicity be a
determinant of healthcare costs for birth assistance? Insights from a retrospective
hospital-based study for the implementation of a woman-centered approach in obstetrics.
The Journal of Maternal-Fetal & Neonatal Medicine. 35(2), 223-229.

https://doi.org/10.1080/14767058.2020.1714584

Wang, E., Glazer, K. B., Sofaer, S., Balbierz, A., Howell, E.A. (2021). Racial and Ethnic
Disparities in Severe Maternal Morbidity: A Qualitative Study of Women's Experiences
of Peripartum Care. Women's Health Issues. 31(1), 75-81.

https://doi.org/10.1016/1.whi.2020.09.002



https://doi.org/10.1016/j.pedn.2021.01.012
https://doi.org/10.1080/14767058.2020.1714584
https://doi.org/10.1016/j.whi.2020.09.002

