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Abstract

Objectives—Publicly funded programs and safety net organizations have key roles during post
disaster recovery to care for vulnerable populations, including pregnant women with low
resources. The objective of this study was to compare the health of prenatal women who accessed
the New Orleans Healthy Start program to those women who only used traditional prenatal care
(PNC) during long-term recovery from the Hurricane Katrina disaster.

Methods—During 2010-2012, this descriptive, cross-sectional study recruited 402 prenatal
women (24-40 weeks) from prenatal clinics and classes. All women were enrolled in PNC, with
282 experiencing only traditional PNC, while 120 women added Healthy Start participation to
their usual PNC. Measures were obtained to determine, past hurricane experience, hurricane
recovery, perceptions of prenatal care, mental health, and birth outcomes.

Results—Women accessing Healthy Start-New Orleans were more socially “at risk” (younger,
lower income, not living with a partner, African American), lived through more hurricane trauma,
and had a higher incidence of depression (40%) and PTSD (15%) than women in traditional PNC
(29% depression; 6.1 % PTSD). Women using Healthy Start reported more mental health
counseling and prenatal education than did women in only traditional PNC. Birth outcomes were
similar in the two groups.

Conclusions—The Healthy Start participants with less resources and more mental health
difficulties after disaster, represented a more vulnerable population in need of additional support.
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This study underscores the necessity for community and governmental programs to develop
disaster response plans that address needs of vulnerable populations during prolonged recovery.

Long term disaster recovery has a significant impact on the well-being of people who live in
the community. The rebuilding of physical, social, and economic environments is a chaotic
and non-linear process where not all individuals, families, or groups recover at the same
pace or face the same problems [1]. Years following the August 2005 Hurricane Katrina
devastation of New Orleans, childbearing women living in the recovering communities were
bombarded with stressors including unstable health care and neighborhood services, high
crime, repetitive disasters such as the BP oil spill in 2010, and hurricane threats again in
2008 and 2012 [2, 3]. Additionally, after disasters the potential loss of social support
systems which are important in buffering stress during pregnancy, is a major concern.
Relocation of the extended family system, and disruption of informal networks of social
support through churches, workplaces, and community meeting places, all contribute to lack
of support and more stress for pregnant women [4, 5].

High stress and low social support have long been associated with negative pregnancy
outcomes such as depression, preterm birth (PTB), low birthweight (LBW) and pre-
eclampsia [6, 7]. How the prevalence and timing of stress following disasters impact risk for
poor pregnancy outcomes is unclear. Several studies of natural and environmental disasters
and terrorist attacks found decrease in birthweights, gestational ages, or fetal growth as a
result of living close to the event [8, 9]. Many studies confirmed maternal PTSD or
depression after disasters and some found an association of PTSD with altered fetal growth,
making mental health status of women following disasters a primary concern [10-12]. On
the other hand, other studies found minimal or no associations of disaster events with
pregnancy outcomes [13].

The impact of long term disaster recovery on pregnant women living in the affected
community is less clear. Birth data analyzed for three years after the 1997 Red River Flood
indicated significant increases in low birthweight, and preterm births, eclampsia and uterine
bleeding [14]. Although most longitudinal post-disaster studies found PTSD symptoms to
diminish over time, there have been studies that indicated individuals lived with PTSD up to
three decades after a disaster event. Risk for long-term psychological distress and PTSD is
increased for persons with highest exposure to the disaster event, coexisting depression, low
income, a history of trauma and abuse, and other negative life events [15-19].

The magnitude of flooding, destruction and trauma caused by the 2005 Hurricane Katrina
disaster put vulnerable populations in New Orleans at high risk for psychological distress
[20]. This disaster was described as one of the worst catastrophic events in US history,
displacing over a million people [21]. The massive devastation prevented migration of
people back to New Orleans until adequate temporary housing and infrastructure were
restored. Those families with less resources struggled to return and find jobs, rebuild homes
or find affordable rental housing. State, federal, and local consensus about levee mitigation,
changes in the city footprint, and implementation of the Road Home program to assist
uninsured property owners, all preceded the rebuilding in the most devastated
neighborhoods [3]. As citizens slowly returned, oftentimes the family did not return as a
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whole unit, but rather retuned in a fragmented manner [4]. People who returned learned to
live in the “new normal,” of disaster recovery, including less available social networks and
services. Notably, the limited services for health care resulting from the destruction of
community hospitals and clinics was a serious challenge [22].

Healthy Start was one safety net community organization that remained available in New
Orleans to assist pregnant women to negotiate the traditional prenatal health system and to
supplement prenatal care with additional social services, education, and referrals. The
federal Healthy Start program, first funded by Congress in 1991, seeks to reduce disparities
in the access and utilization of health services in communities with high infant mortality.
Program goals to improve birth outcomes are achieved through the core services of direct
community outreach, case management, health education, interconceptional care, and
screening for depression [23].

In 2005, the New Orleans Healthy Start had the unique opportunity to serve childbearing
families in the immediate aftermath and as women returned to live in a community
devastated by the Hurricane Katrina disaster. New Orleans Healthy Start is administered
through the City of New Orleans Health Department. In the immediate days and months
post-Katrina, operations were set up in a temporary housing area for citizens who evacuated
to Baton Rouge. Before Healthy Start returned to New Orleans new sites for services had to
be secured. Being affiliated with city government was an asset in relocating to a building in
the Central Business District. Although the program was originally funded to target services
to women in Orleans parish, the Health Resources and Services Administration (HRSA)
approved a change that allowed the program to serve women living in surrounding parishes
because many women found housing more available in suburban areas.

The purpose of this study was to compare differences in hurricane experience, recovery,
mental health, and birth outcomes in pregnant women who accessed prenatal care plus the
New Orleans Healthy Start program from those women who only used the traditional
prenatal care (PNC) system during two years of long-term disaster recovery (2010-2012)
from Hurricane Katrina. The study seeks to describe a vulnerable population of childbearing
women who lived through long-term recovery from disaster and sought assistance from a
safety net provider during pregnancy. The findings can inform governmental and
community organizations in how to improve disaster response for the most vulnerable
populations.

Study participants were recruited using convenience sampling from prenatal clinics, Healthy
Start, and hospital-based prenatal classes in the greater New Orleans area for a study of
hurricane recovery, prenatal care models, birth outcomes, and mental health. Of the 402
women who participated, 120 added Healthy Start services to routine prenatal care and 282
used only traditional PNC.
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Prenatal Care

Aspects and quality of prenatal care were adapted from the Pregnancy Risk Assessment
Monitoring System (PRAMS) questionnaire, including access and barriers to PNC, content
of PNC, and satisfaction with PNC, using questions adapted from the PRAMS questionnaire
[24]. This form also included questions to assess social support during the pregnancy.

Hurricane Experience

The hurricane experience score was based on answers to 11 questions, including whether
participants ever felt their life was in danger during the storm, if they or a family member
became ill or injured as a result of the storm, if they walked through floodwaters, whether
their house flooded, severity of damage to their home and possessions, if anyone close to
them died, or if they witnessed anyone die. The scale was based on a previous study of
Hurricane Andrew by Norris, et al [25] and was associated with poorer mental health and
birth outcomes in previous studies [26, 27] . A summary measure was created, categorizing
the subjects who had experienced 3 or more events as “high hurricane exposure”, and <3 as
“low hurricane exposure”.

Recovery Expectations

Depression

Each woman was also asked to rate her perception of life in her city and expectations for the
future. The majority of the questions were taken from the Kaiser Foundation Survey “Giving
Voice to the People of New Orleans” [28]. Questions included personal recovery from
Katrina (somewhat/very disrupted vs. largely or completely back to normal); satisfaction
with life in one's parish (very/somewhat dissatisfied vs. somewhat or very satisfied);
optimism about future of the New Orleans area (pessimistic/optimistic ); whether recovery
in the community was going in the right direction (wrong direction/right direction). Women
were also asked about progress in a series of areas (crime, health care, services, rebuilding
neighborhoods, schools, streets, and levees); these scores were summed and categorized to
three-level variables for perception of progress in recovery.

Depression was measured using the Edinburgh Postnatal Depression Index (EDSI),
developed for the assessment of postpartum depression [29], but validated in pregnancy as
well [30]. The EDSI has 10 items; each item is scored on a four-point scale (from 0 to 3),
with a maximum score of 30. A cutoff value of 12 has been recommended to indicate
significant postpartum depression, [31] and 8 for at risk of depression. A questionnaire error
caused one question to be omitted and one to be repeated for 89 women. For these women,
the mean value based on the scores of the other EDSI items was imputed for that item.

Post-traumatic stress disorder

PTSD was measured using the PTSD checklist (PCL), a commonly used, 17-item inventory
of PTSD-like symptoms, with response alternatives ranging from 1 (not at all) to 5
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(extremely). PTSD was defined as scoring above 50, a cut-off that has performed well
against clinical PTSD diagnosis [32].

Pregnancy-specific anxiety

Pregnancy-specific anxiety was measured using the Revised Prenatal Distress
Questionnaire. This instrument is a series of questions specific to time during pregnancy that
asks about concerns related to health of mother and baby, symptoms of the pregnancy,
medical care, and financial issues with the pregnancy. In a diverse sample of pregnant
women, responses directly predicted preterm birth and indirectly predicted low birthweight
[33].

Perceived stress

The Cohen Perceived Stress Scale was designed to measure “the degree to which situations
in one’s life are appraised as stressful” and was used to measure stress [34]. Reliability for
the 14-item scale version used was high (0.84) and concurrent validity was adequate, with
scores correlating highly with trait anxiety (r = 0.65), and moderately with depression (r
=0.46) and psychological disturbance (r = 0.51) [35].

Medical records could be located for 306 (76%) participants. Seven women had twin or
triplet pregnancies, and complete data was available for 289 women on prenatal care model,
at least one outcome (mental health, behavior, and pregnancy complications), and covariates
(defined below). Low birthweight was defined as birthweight <2500 g. Preterm birth was
defined as birth <37 weeks’ gestation. Small-for-gestational-age was defined as birthweight
<10th percentile for gestational age by sex. Gestational diabetes mellitus and severe anemia
during delivery were listed in the medical records among complications. Pre-eclampsia and
pregnancy-induced hypertension were combined to create a single hypertensive disorders of
pregnancy outcome. Mode of delivery was assessed as Caesarean section or not, and
admission to the NICU was also examined. Birthweight, gestational age, length, and head
circumference were also examined as continuous outcomes.

Covariates

Analysis

Covariates were chosen a priori, as risk factors for the outcome that were also likely to be
associated with the exposure. The covariates were based on the women's self-report:
partnership status (modeled as married or living with partner/not), education (ordinal, as
listed in Table 1) , race (Black/non-Black), smoking (yes/no), income (ordinal, as listed in
Table 1), current employment (yes/no), and age at the interview (continuous). Pre-pregnancy
BMI and weight gain were taken from the medical records.

Frequency distributions and descriptive statistics were examined on all variables to check
for small cells and outliers. Bivariate analysis used chi-square and t-tests to examine
differences between the subjects in the Healthy Start and traditional prenatal care models.
Linear (for continuous outcomes) and logistic (for dichotomous outcomes) models were
used to examine relationships with adjustment. Models for mental health and health
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behaviors also included adjustment for BMI, while for birth outcomes and pregnancy
complications included weight gain during pregnancy as a covariate. To determine whether
Healthy Start enrollment mitigated the effects of the hurricane, we examined the model with
both Healthy Start and hurricane experience, and the product of the two, included. A more
stringent alpha was set at 0.01 to account for multiple comparisons for the interaction
analysis. Multiple imputation was used to impute values for missing confounders; most
frequently missing were income, BMI, and weight gain.

The study was approved by the Institutional Review Boards of LSUHSC-NO, Loyola,
Tulane, and all participants provided written informed consent.

The Healthy Start population was younger, lower-income, more likely to be African-
American, less likely to be Latina, and less likely to be employed than the comparison group
(table 1). Traditional PNC subjects reported starting PNC earlier (first trimester) than the
subjects attending Healthy Start. The reported satisfaction of PNC did not differ between the
two groups. However, Healthy Start subjects did indicate significantly more prenatal self-
care teaching by a health care provider than did the Traditional PNC only subjects in regards
to (1) smoking and use of illegal drugs or alcohol (2) benefits of breastfeeding, proper seat
belt use, contraceptive options after birth, and report of domestic abuse (table 2).

The Healthy Start subjects reported significantly more negative hurricane experience
occurrences. More of them reported they feared for their life (45%), walked through
floodwaters (33.3%), had much to enormous house damage (68.3%), and had house flooding
(61.5%; all p<0.01), than did the women who only used traditional PNC (table 3). Healthy
Start subjects were also more likely to say that their lives were still disrupted, that they were
not satisfied with life in their parish, that they were pessimistic about the future of the New
Orleans area, and that race relations had worsened since the storm. The subjects had mixed
views concerning the city's progress since the storm, but overall, Healthy Start women
reported less perceived progress in addressing the city's problems. Healthy Start subjects
were more likely to be worried about their future income, but not about future hurricanes,
pollutants, or the levees being built to strength (table 3).

The subjects who participated in Healthy Start had significantly more depression (40%) and
PTSD (15%) as compared to the subjects who only participated in traditional PNC (27% and
6%, respectively, p<0.01; table 4). After adjustment, adjusted odds ratio (aOR) for likely
depression fell to 1.46 (1.86-2.48), while the aOR for PTSD was 2.13 (0.96-4.71). However,
the subjects using Healthy Start also had significantly more participation in support groups
(26%) and counseling for depression (18%), as compared to women in traditional PNC only
(table 4.). No difference was noted between the two groups in prescription medication
intake. For other mental health measures, mean pregnancy-related anxiety score was higher
in the Healthy Start group (adjusted difference 1.44, p=0.05), and perceived stress was also
higher in this group, though non- significant (adjusted difference 1.28, p=0.15). No
difference was determined in the dichotomized measures of these scales.
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The two groups of women did not differ significantly in relation to lifestyle issues (smoking,
drug use, taking prenatal vitamins, or eating > 3 servings of vegetables/fruits; table 5). Too
few women reported drinking alcohol to analyze. Birth outcomes and pregnancy
complications did not differ between women who used Healthy Start and those women who
did not, with the exception of severe anemia, which was less common in women who used
Healthy Start (aOR 0.28, 0.11-0.70) (table 6). Healthy Start subjects also had more tendency
for preterm birth (aOR 2.87, 0.96-8.62). No interactions were determined between models of
PNC and hurricane experience for predicting mental health, drug use, fruit and vegetable
consumption, or vitamin use (data not shown). Walking in floodwaters was more strongly
associated with smoking among the women who were in the traditional PNC only group
than Healthy Start (p for interaction < 0.01).

Discussion

The purpose of this study was to describe and compare differences in prenatal women who
accessed the Healthy Start New Orleans program during prenatal care from those women
who only used the traditional prenatal care system (public and community clinics). This
study indicated that the youngest, poorest, women with the worst Hurricane Katrina
experience were more likely to be recipients of support from the Healthy Start program. The
fact that women with significant social risk factors were recruited and received services
indicated that the community outreach mission was successful in recruiting women who
clearly needed additional social support services.

Both groups of women had higher depression rates (Healthy Start 40% and Traditional
29.9%) than the general prenatal population (10-15%), although Healthy Start participants
were higher than women not in the program [36]. Rates of depression in the Healthy Start
population was higher than commonly seen in similar studies with low income minority
women [37]. PTSD rates, although closer to the general population rates (5-10%) were
significantly higher in Healthy Start (15%) participants than in traditional care only
participants (6.1%). Previous PTSD studies with pregnant women have found that traumatic
experiences prior to pregnancy, anxiety, and cumulative socio-demographic factors are
associated with higher PTSD [16, 36]. The significant increase in depression rates and PTSD
rates seen in Healthy Start participants as compared to women in Traditional PNC is most
likely a reflection of the demographics (less income, younger, higher percentage African
American, less likely to live with a partner) and exposure to prior trauma. The Healthy Start
women had significant indicators of trauma history associated with their hurricane
experience, as more of them walked through flood water, feared for their lives, and had
more damage to their homes than did the Traditional PNC group. The results of this study
affirm the need for prenatal assessment for depression and PTSD in post-disaster women
and a clear path for referral to mental health care, when indicated.

Ninety percent of women who were in Healthy Start Program reported using case
management services (data not shown). The case management system of care supported
women's restoration by providing referrals and guidance through stressful issues of housing,
income, and education. Although challenging to measure direct benefits, case management
strategies have shown success in improving maternal and infant health outcomes for socially
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vulnerable women [38]. The intangible benefits of emotional support, coaching and
encouragement by a personal provider may be especially helpful in post-disaster recovery
[39]. Relationship building with other women in support groups and prenatal classes at
Healthy Start were also a potential source of social support. Such interventions that mobilize
social support are primary to offset what Kaniasty and Norris refer to as social support
deterioration that occurs in long term disaster recovery communities [40]. Using their Social
Support Deterioration Deterrence Model, Kanisty and Norris hypothesized that received
social support positively affects perceived support and buffers emotional distress. Post-
disaster studies have confirmed the hypothesis that bolstering perceived social support is
protective of negative psychological outcomes [41, 42].

Healthy Start participation did not reduce the risk of important birth outcomes such as low
birthweight below that of women in the Traditional model of PNC, and in fact the risk of
PTB was higher in the Healthy Start group, although PTB risk did not reach statistical
significance. However, given the high level of demographic and social risk, not to mention
disaster exposure, in the Healthy Start group, the similarity in birth outcomes between the
two groups can be seen as a positive indicator. Limitations of the study include the cross-
sectional design that prevented measuring outcomes over the course of the pregnancy and
disaster recovery. We could not determine changes in mental health status after continued
exposure to Healthy Start interventions. Also, women not enrolled in prenatal care nor the
Healthy Start Program were not studied.

Explaining differences and similarities among populations living in a disaster recovery is
best understood through the vulnerability and resilience paradigm of disaster recovery. The
ability to recover and become restored after a disaster differs within and between social
groups (defined by gender, age, race/ethnicity) based on economic, cultural and social
capital [43]. The pregnant women using Healthy Start represented a sub-population in need
of resilience building to overcome social risks and cope with mental health problems. This
study underscores the need for all community and governmental programs that care for
vulnerable families on an everyday basis, to take a proactive effort aimed at prevention and
reduction of risks before disasters and to respond and build resilience during post-disaster
recovery. For example, flood mitigation programs must make the effort to assist low income
families living in natural disaster prone areas to protect themselves and be better prepared
for future events, including finding housing outside flood prone areas and planning
resources for evacuation if indicated [44, 45]. Policies that build sustained resilience to
disaster also call for more widespread social programs that empower women and promote
resilience through life course decisions in areas such as in family planning and education.
Likewise community stakeholders in disaster preparedness are called to be mindful of the
social, medical, nutritional, and mental health needs of childbearing women and families
with children when planning immediate and long term disaster responses [46-48].

All safety net organizations must be prepared for the unexpected. Disaster planning is an
important responsibility for all health care organizations, but especially for those agencies
who will have a role in caring for the most vulnerable following disaster [49]. Healthy Start
New Orleans was able to adapt to the challenges of a post-disaster community and continued
services in the worst of circumstances.

Matern Child Health J. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Giarratano et al.

Page 9

Acknowledgment

The study was funded by the National Institutes of Health, National Institute of Nursing Research (Models of
Prenatal Care and Perinatal Health Indicators in Disaster Recovery Area 5SR03NR012052-02).

References

1.

Smith, G.; Wenger, S. Sustainable disaster recovery: Operationalizing an existing agenda.. In:
Rodriguez, H.; Quarantelli, E.; Dynes, R., editors. Handbook of disaster research. Springer; New
York: 2006. p. 234-257.

. Kaiser Family Foundation. [March 4, 2014] New Orleans three years after the storm: The second

Kaiser post-Katrina survey. 2008. Available at: http://www.kff.org/kaiserpolls/upload/7789.pdf

. Kaiser Family Foundation. [April 8, 2014] New Orleans five years after the storm: A new disaster

amid recovery. 2010. Available at: http://kaiserfamilyfoundation.files.wordpress.com/
2013/02/8089.pdf

. Rendall MS. Breakup of New Orleans households after Hurricane Katrina. Journal of Marriage and

Family. 2011; 73(3):654-668. [PubMed: 21709733]

. Ruggiero K, Amstadter A, Acierno R, Kilpatrick D, Resnick H, Tracy M, Galea S. Social and

psychological resources associated with health status in a representative sample of adults affected
by the 2004 Florida Hurricanes. Psychiatry. 2009; 72(2):195-210. [PubMed: 19614556]

. Class QA, Lichtenstein P, Langstrom N, D'Onofrio BM. Timing of prenatal maternal exposure to

severe life events and adverse pregnancy outcomes: A population study of 2.6 million pregnancies.
Psychosomatic Medicine. 2011; 73(3):234-241. [PubMed: 21321257]

.YuY, Zhang S, Wang G, Hong X, Mallow EB, Walker SO, Pearson C, Heffner L, Zuckerman B,

Wang X. The combined association of psychosocial stress and chronic hypertension with
preeclampsia. American Journal of Obstetrics and Gynecology. 2013; 209(5):438.e431-438.e412.
[PubMed: 23850528]

. Xiong X, Harville EW, Mattison DR, Elkind-Hirsch K, Pridjian G, Buekens P. Exposure to

Hurricane Katrina, post-traumatic stress disorder, and birth outcomes. The American Journal of the
Medical Sciences. 2008; 336(2):111-115. [PubMed: 18703903]

. Berkowitz G, Wolf M, Janevie T, Holzman I, Yehuda R, Landrigan P. World Trade Center disaster

and intrauterine growth restriction. Journal of the American Medical Association. 2003; 290(5):
595-596. [PubMed: 12902358]

10. Lipkind HS, Curry AE, Huynh M, Thorpe LE, Matte T. Birth outcomes among offspring of women

exposed to the September 11, 2001, terrorist attacks. Obstetrics & Gynecology. 2010; 116(4):917-
925. [PubMed: 20859156]

11. Harville EW, Xiong X, Pridjian G, Elkind-Hirsch K, Buekens P. Postpartum mental health after

Hurricane Katrina: A cohort study. BMC Pregnancy Childbirth. 2009; 2009; 9:21. doi:
10.1186/1471-2393-9-21. [PubMed: 19505322]

12. Savage J, Giarratano G, Bustamante-Forest R, Pollock C, Robichaux A, Pitre S. Post-Katrina

perinatal mood and the use of alternative therapies. Journal of Holistic Nursing. 2010; 28(2):123-
132. [PubMed: 20522707]

13. Endara SM, Ryan MA, Sevick CJ, Conlin AM, Macera CA, Smith TC. Does acute maternal stress

in pregnancy affect infant health outcomes? Examination of a large cohort of infants born after the
terrorist attacks of September 11, 2001. BMC Public Health. 2009; 9:252. [PubMed: 19619310]

14. Tong VT, Zotti ME, Hsia J. Impact of the Red River catastrophic flood on women giving birth in

North Dakota, 1994-2000. Maternal and Child Health Journal. 2011; 15(3):281-288. [PubMed:
20204482]

15. McLaughlin KA, Berglund P, Gruber MJ, Kessler RC, Sampson NA, Zaslavsky AM. Recovery

from PTSD following Hurricane Katrina. Depression and Anxiety. 2011; 28(6):439-446.
[PubMed: 21308887]

16. Paxson C, Fussell E, Rhodes J, Waters M. Five years later: Recovery from post-traumatic stress

and psychological distress among low-income mothers affected by Hurricane Katrina. Social
Science & Medicine. 2012; 74(2):150-157. [PubMed: 22137245]

Matern Child Health J. Author manuscript; available in PMC 2016 April 01.


http://www.kff.org/kaiserpolls/upload/7789.pdf
http://kaiserfamilyfoundation.files.wordpress.com/2013/02/8089.pdf
http://kaiserfamilyfoundation.files.wordpress.com/2013/02/8089.pdf

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Giarratano et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Page 10

Cukor J, Wyka K, Mello B, Olden M, Jayasinghe N, Roberts J, Giosan C, et al. The longitudinal
course of PTSD among disaster workers deployed to the World Trade Center following the attacks
of September 11th. Journal of Traumatic Stress. 2011; 24(5):506-514. [PubMed: 22095774]

Meewise M, Oliff M, Kleber R, Kitchiner N, Gersons B. The course of mental health disorders
after a disaster. Predictors and comorbidity. Journal of Traumatic Stress. 2011; 24(4):405-413.
[PubMed: 21815216]

Adams RE, Guey LT, Gluzman SF, Bromet EJ. Psychological well-being and risk perceptions of
mothers in Kyiv, Ukraine, 19 years after the Chornoby! disaster. The International Journal of
Social Psychiatry. 2011; 57(6):637-645. [PubMed: 21813484]

Galea S, Brewin CR, Gruber M, Jones RT, King DW, King LA, McNally, et al. Exposure to
hurricane-related stressors and mental illness after Hurricane Katrina. Archives of General
Psychiatry. 2007; 64(12):1427-1434. [PubMed: 18056551]

Travis J. Hurricane Katrina. Scientists' fears come true as hurricane floods New Orleans. Science.
2005; 309:1656-1659. [PubMed: 16150980]

U.S. House of Representatives. [April 23, 2014] Subcommittee on Oversight and Investigations;
Committee on Energy and Commerce. Health Care in New Orleans: Before and after Katrina. For
Hearing on: Post Katrina Health Care: Continuing Concerns and Immediate Needs of New Orleans
Region, March 13, 2007. 2007. Available at: http://www.allhealth.org/BriefingMaterials/
DianeRowland-testimony-704.pdf

National Healthy Start Association. Saving Our Nation's Babies: The Impact of The Federal
Healthy Start Initiative. Washington, DC: 2001.

Centers for Disease Control and Prevention. [March 9, 2009] The Pregnancy Risk Assessment
Monitoring System (PRAMS). 2009. Available at: http://www.cdc.gov/prams/PDF/
Phase6_CoreQuestions.pdf

Norris FH, Perilla JL, Riad JK, Kaniasty K, Lavizzo EA. Stability and change in stress, resources,
and psychological morbidity: who suffers and who recovers: Findings from Hurricane Andrew.
Anxiety, Stress, and Coping. 1999; 12:363-396.

Harville EW, Xiong X, Pridjian G, Elkind-Hirsch K, Buekens P. Postpartum mental health after
Hurricane Katrina: A cohort study. BMC Pregnancy and Childbirth. 2009; 9:21. [PubMed:
19505322]

Xiong X, Harville EW, Mattison DR, Elkind-Hirsch K, Pridjian G, Buekens P. Hurricane Katrina
experience and the risk of post-traumatic stress disorder and depression among pregnant women.
American Journal of Disaster Medicine. 2010; 5(3):181-187. [PubMed: 20701175]

Kaiser Family Foundation. [March 28, 2014] Giving Voice to the People of New Orleans: The
Kaiser Post-Katrina Baseline Survey. 2007. Available at: http://www.kff.org/kaiserpolls/
pomr051007pkg.cfm

Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. Development of the 10-item
Edinburgh Postnatal Depression Scale. British Journal of Psychiatry. 1987; 150:782-786.
[PubMed: 3651732]

Murray D, Cox JL. Screening for depression during pregnancy with the Edinburgh depression
scale. Journal of Reproductive and Infant Psychology. 1990; 8:99-107.

Matthey S. Calculating clinically significant change in postnatal depression studies using the
Edinburgh Postnatal Depression Scale. Journal of Affective Disorders. 2004; 78(3):269-272.
[PubMed: 15013253]

Weathers, FW.; Litz, BT.; Herman, DS.; Huska, JA.; Keane, TM. The PTSD Checklist (PCL):
Reliability, validity, and diagnostic utility.. Paper presented at the Meeting of the International
Society for Traumatic Stress Studies; San Antonio, TX. 1993.

Lobel M, Cannella DL, Graham JE, DeVincent C, Schneider J, Meyer BA. Pregnancy-specific
stress, prenatal health behaviors, and birth outcomes. Health Psychology. 2008; 27(5):604-615.
[PubMed: 18823187]

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. Journal of Health &
Social Behavior. 1983; 24(4):385-396. [PubMed: 6668417]

Remor E. Psychometric Properties of a European Spanish Version of the Perceived Stress Scale
(PSS). The Spanish Journal of Psychology. 2006; 9(1):86-93. [PubMed: 16673626]

Matern Child Health J. Author manuscript; available in PMC 2016 April 01.


http://www.allhealth.org/BriefingMaterials/DianeRowland-testimony-704.pdf
http://www.allhealth.org/BriefingMaterials/DianeRowland-testimony-704.pdf
http://www.cdc.gov/prams/PDF/Phase6_CoreQuestions.pdf
http://www.cdc.gov/prams/PDF/Phase6_CoreQuestions.pdf
http://www.kff.org/kaiserpolls/pomr051007pkg.cfm
http://www.kff.org/kaiserpolls/pomr051007pkg.cfm

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Giarratano et al.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Page 11

Seng JS, Low LK, Sperlich M, Ronis DL, Liberzon I. Prevalence, trauma history, and risk for
posttraumatic stress disorder among nulliparous women in maternity care. Obstetrics &
Gynecology. 2009; 114(4):839-847. [PubMed: 19888043]

Canady RB, Bullen BL, Holzman C, Broman C, Tian Y. Discrimination and symptoms of
depression in pregnancy among African American and White women. Women's Health Issues.
2008; 18(4):292-300. [PubMed: 18590883]

Issel LM, Anderson RA, Kane DJ. Administrative characteristics of comprehensive prenatal case
management programs. Public Health Nursing. 2003; 20(5):349-360. [PubMed: 12930459]

Kane DJ, Issel LM. Estimating Medicaid prenatal case management costs: the provider's
perspective. Nursing economic$. 2005; 23(4):181-188. 147. [PubMed: 16189983]

Kaniasty, K.; Norris, FH. Bioterrorism: Psychological and public health interventions.. In: Ursano,
RJ.; Norwood, A.; Fullerton, C., editors. Social support in the aftermath of disasters, catastrophes,
and acts of terrorism: Altruistic, overwhelmed, uncertain, antagonistic, and patriotic communities.
Cambridge University Press; Cambridge, UK: 2004. p. 200-229.

Arnberg FK, Hultman CM, Michel PO, Lundin T. Social support moderates posttraumatic stress
and general distress after disaster. Journal of Trauma Stress. 2012; 25(6):721-727.

Lowe SR, Chan CS, Rhodes JE. Pre-hurricane perceived social support protects against
psychological distress: a longitudinal analysis of low-income mothers. Journal of Consulting and
Clinical Psychology. 2010; 78(4):551-560. [PubMed: 20658811]

Fordham, M. The intersection of gender and social class in disaster.. In: Phillips, B.; Morrow, BH.;
Bloomingdale, editors. Women and Disasters. International Research Committee on Disasters;
2008. p. 75-116.

Zilversmit L, Sappenfield O, Zotti M, McGehee M. Preparedness planning for emergencies among
postpartum women in Arkansas during 2009. Women's Health Issues. 2014; 24(1):e83-88.
[PubMed: 24439951]

Giarratano G, Sterling YM, Orlando S, Mathews P, Deeves G, Bernard ML, Danna D. Targeting
prenatal emergency preparedness through childbirth education. Journal of Obstetric, Gynecologic,
& Neonatal Nursing. 2010; 39(4):480-488.

Institute of Medicine. Preparedness, Response, and Recovery Considerations for Children and
Families: Workshop Summary. The National Academies Press; Washington, DC: 2014.
Association of Maternal Child Health Programs. State emergency planning and preparedness
recommendations for maternal and child health populations. Washington, DC: 2007. Available at:
http://publish.amchp.org/programsandtopics/emergency-preparedness/Documents/ AMCHP-
Preparedness-Report-Nov-2007.pdf [April 23, 2014]

National Working Group for Women and Infant Needs in Emergencies in the United States. [April
22, 2014] Women and Infants Service Package. 2007. Available at: http://www.cidrap.umn.edu/
sites/default/files/public/php/315/315_recommendations.pdf

Gebbie KM, Weist EM, McElligott JE, Biesiadecki LA, Gotsch AR, Keck CW, Ablah E.
Implications of preparedness and response core competencies for public health. Journal of Public
Health Management and Practice. 2013; 19(3):224-230. [PubMed: 23263629]

Matern Child Health J. Author manuscript; available in PMC 2016 April 01.


http://publish.amchp.org/programsandtopics/emergency-preparedness/Documents/AMCHP-Preparedness-Report-Nov-2007.pdf
http://publish.amchp.org/programsandtopics/emergency-preparedness/Documents/AMCHP-Preparedness-Report-Nov-2007.pdf
http://www.cidrap.umn.edu/sites/default/files/public/php/315/315_recommendations.pdf
http://www.cidrap.umn.edu/sites/default/files/public/php/315/315_recommendations.pdf

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Giarratano et al. Page 12

Table 1

Participants in a study of prenatal care in a disaster recovery environment, N=402.

Healthy Start  Traditional PNC only

N % N % p

Age <0.01
<20 19 15.7 17 6.1
20-24 53 44.5 80 28.5
25-29 28 235 81 28.8
>30 19 16.0 103 36.7

Language of interview <0.01
Spanish 5 44 52 18.8
English 110 95.7 224 81.2

Race <0.01
African-American 94 79.7 133 473
Other 24 20.3 148 52.7

Latina <0.01
Yes 5 4.2 62 22.0
No 115 95.8 220 78.0

Currently employed <0.01
Yes 26 21.9 124 441
No 93 78.2 157 55.9

Relationship status <0.01
Married 13 11.2 99 35.4
Living with partner 31 26.7 85 30.4
Single 72 62.1 96 34.3

Family income <0.01
<$15K 74 67.9 121 455
$15-29K 21 19.3 55 20.7
$30K+ 14 12.8 90 33.8

Education <0.01
Less than High School 33 27.7 56 20.1
High School 42 35.3 70 25.1
Greater than High School 44 37.0 153 54.8

Smoking 0.93
Yes 11 9.3 27 9.6
No 107 90.7 254 90.4

Parity <0.01
1 52 441 136 49.3
2 37 314 45 16.3
3+ 29 24.6 95 34.4

PNC, prenatal care
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Table 2

Page 13

Prenatal care services and characterize, Healthy Start + prenatal care vs Traditional prenatal care only, New
Orleans, 2010-2012

Start of prenatal care

1st trimester
2nd trimester

3rd trimester

Healthy Start + PNC  Traditional PNC P value

N
85
24
9

Reported problems starting PNC (N, % saying yes)

Couldn't get appointment 26
Money 10
Transportation 26
Time off 10
Not as early start as liked 13
No Medicaid card 14
No child care 6

Too many other things 11
Didn't want people to know pregnant 25

Learned about in PNC (N,% saying yes)
Smoking 93
Breastfeeding 97
Alcohol 94
Seat belt 76
Birth control 76
Medications to avoid 109
Illegal drugs 98
Screening 104
Early labor 90
HIV test 102
Abuse 72
<9 of above 46
PNC satisfaction (N, % saying yes)

Time waiting 80
Time with doctor 92
Advice given 106
Understanding of staff 108

%
72.0
20.3

7.6

21.9
8.4
21.9
8.4
10.9
11.9
5.0
9.2
21.2

775
80.8
78.3
63.9
63.3
90.8
81.7
86.7
75.0
85.0
60.5
38.3

66.7
76.7
88.3
90.8

N
238
35
5

46
32
36
18
19
61
19
29
38

167
188
169
103
121
232
155
219
184
207
110
172

207
239
252
265

%
85.6
12.6

1.8

16.4
11.4
12.9
6.4
6.8
21.9
6.8
10.4
13.6

59.9
67.4
60.6
36.9
43.4
83.2
55.6
78.5
66.0
74.5
39.4
61.7

74.5
86.0
90.3
95.0

<0.01

0.20
0.37
0.02
0.48
0.16
0.02
0.51
0.74
0.06

<0.01
<0.01
<0.01
<0.01
<0.01
0.05
<0.01
0.06
0.07
0.02
<0.01
<0.01

0.11
0.02
0.55
0.11

PNC, prenatal care
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Table 3

Experiences of Hurricane Katrina and rebuilding in women receiving Healthy Start and traditional prenatal
care

Healthy Start  Traditional PNC only P Value

N % N %
Hurricane experiences
Feared for life 54 45.0 7 27.5 <0.01
Injured/ill 15 12.5 28 10.0 0.45
Household member injured 24 20.0 47 16.7 0.43
Walked through floodwater 40 333 54 19.3 <0.01
Much or enormous damage to house 82 68.3 140 49.8 <0.01
House flooded 72 61.5 115 41.2 <0.01
Death of close one 19 16.0 26 9.2 0.05
See someone die 29 242 39 13.8 0.01
3 or more serious experiences 31 25.8 42 14.9 0.01
Recovery experiences
Life still very or somewhat disrupted 49 454 74 30.5 0.01
Not satisfied with life in parish 48 40.3 56 20.0 <0.01
Optimistic/pessimistic 23 39.7 30 18.0 <0.01
Recovery going in the wrong direction 31 425 52 29.4 0.05
Race relations are worse 14 12.7 58 22.0 0.04
Low progress in combating crime 63 56.3 121 48.8 0.19
Low progress in medical care 38 33.6 58 221 0.02
Low progress in services 7 6.4 20 7.6 0.67
Low progress in neighborhood 50 459 87 33.0 0.02
Low progress in schools 35 30.7 52 20.4 0.03
Low progress in streets 47 41.2 97 36.7 0.41
Low progress in levees 22 24.7 34 153 0.05
Overall progress since storm 0.02
Lots 39 333 127 45.7
Medium 56 47.9 123 44.2
Not much 22 18.8 28 10.1
Worried about hurricanes 89 774 218 79.9 0.59
Worried about income 91 71.8 184 67.7 0.04
Worried about health care 73 64.6 171 63.3 0.81
Worried about pollutants 65 57.5 156 57.4 0.98
Worried about levees 83 76.2 201 74.7 0.77
Worried about place 81 717 173 63.6 0.13
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Table 4

Models of prenatal care and mental health outcomes

depression
PTSD

pregnancy-related anxiety ~ 12.7

perceived stress

Healthy Start
mean  std
105 6.7
335 14.4

6.3
18.7 7.5

likely depression (EDS>12)

at risk for depression (EDS>8)

likely PTSD

high pregnancy-related anxiety

high perceived stress

Took prescription medicine for depression

Counseling for depression

Traditional PNC

mean
9.0
28.0
10.9
16.6

N %
48 403
69 58.0
18 150
26 217
26 217
9.0 7.6

18.0 151

std
5.8
12.0
6.2
79

75
143
17
44
45
17.0
17.0

difference  p-value
15 0.03
5.5 <0.01
1.7 0.01
2.1 0.01

%
26.6
50.7

6.1
15.6
16.0

6.1

6.1

OR (95% ClI)
1.87 (1.19-2.93)
1.34 (0.87-2.07)
2.73 (1.35-5.50)
1.50 (0.87-2.57)
1.46 (0.85-2.50)
1.27 (0.55-2.93)
2.76 (1.37-5.56)

adjusted beta.  Pvalue
0.77 0.25
3.21 0.02
1.44 0.05
1.28 0.15
p-value aOR (95% ClI)
<0.01  1.46 (0.86, 2.48)
0.18  1.03(0.62, 1.70)
<0.01  2.13(0.96,4.71)
0.14  1.24(0.68, 2.26)
017  1.16 (0.63, 2.14)
058  1.16 (0.63,2.14)
<0.01  2.82(1.27,6.30)

Page 15

p-value
0.16
0.92
0.06
0.47
0.64
0.65
0.01

PTSD, post-traumatic stress disorder; PNC, prenatal care; EDS, Edinburgh depression scale; OR, odds ratio; Cl, confidence interval

*
adjusted for age, partnership, race, smoking, income, body mass index, and current employment
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Table 5

Models of prenatal care and health behaviors

Healthy Start  Traditional PNC

N % N % p-value OR (95% Cl)
smoking 11 93 27 96 093 0.97 (0.46-2.02)
drug use 8 6.8 16 57 068 1.21 (0.50-2.90)
vitamins 99 832 240 854  0.57 0.85 (0.47-1.52)

>3 servings of fruits and vegetables 55 46.2 136 48.8 0.64 0.90 (0.59-1.39)

aOR (95% Cl)
0.79 (0.35-1.78)
1.03 (0.36-2.99)
1.41 (0.73-2.73)
1.16 (0.72-1.88)

PNC, prenatal care; OR, odds ratio; Cl, confidence interval

*
adjusted for age, partnership, race, smoking, income, body mass index, and current employment
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Models of prenatal care and birth outcomes

Table 6

Low birthweight
Preterm birth

Small-for-gestational-age

Neonatal intensive care admission

Gestational diabetes

Pregnancy-induced hypertension

anemia

c-section

birthweight
gestational age
birth length

head circumference

beta p

-88.1 0.14
-2.19 0.08
-052 0.10
-032 013

Healthy start vs. Traditional

OR (95% Cl)

1.80 (0.70, 4.64)
2.23(0.87, 5.69)
1.96 (0.78, 4.93)
1.69 (0.63, 4.60)
1.03 (0.38, 2.78)
1.09 (0.56, 1.27)
056 (0.25, 1.27)
0.84 (0.50, 1.43)

adjusted beta.
177
-2.29
-0.19
-0.03

aOR (95% Cl)
1.23 (0.43, 3.52)
2.87 (0.96, 8.62)
1.27 (0.4, 3.61)
1.55 (0.51, 4.78)
1.95 (0.60, 6.32)
0.90 (0.43, 1.92)
0.28 (0.11, 0.70)
0.92 (0.52, 1.67)

p

0.78
0.09
0.57
0.91

*
adjusted for age, partnership, race, smoking,
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