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Research

In September 2017, two hurricanes struck Puerto Rico in 
quick succession. On September 6, 2017, the eye of Hurricane 
Irma, a category 5 storm, passed close to Puerto Rico.1,2 
Shortly thereafter, on September 20, 2017, Hurricane Maria, 
a category 4 storm, made landfall on Puerto Rico.1,2 The 
storms inflicted substantial damage—almost the entire island 
lost electricity and wireless communication for an extended 
period; households lacked potable water; and homes and 
other infrastructure across the island sustained major struc-
tural damage.1,3-5 Additionally, medical infrastructure, 
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Abstract

Objective: Exposure to natural disasters during and after pregnancy may increase adverse mental health outcomes. 
Hurricanes Irma and Maria struck Puerto Rico in September 2017. Our objectives were to understand hurricane-related 
experiences, maternal health concerns, and the impact of hurricane experiences on postpartum depressive symptoms (PDS).

Methods: We used data from the 2018 Pregnancy Risk Assessment Monitoring System to describe differences in maternal 
hurricane experiences among women who were pregnant during and after the 2017 hurricanes. We assessed maternal 
concerns and PDS. We estimated adjusted prevalence ratios (aPRs) and 95% CIs for the associations between hurricane 
experiences and PDS.

Results: The most frequently reported hurricane experiences were losing power for ≥1 week (97%) and feeling unsafe due 
to lack of order/security (70%). Almost 30% of women who were pregnant during the hurricanes reported missing prenatal 
care. PDS were reported by 13% of women. Most hurricane experiences were associated with an increased prevalence 
of PDS. Feeling unsafe (aPR = 2.4; 95% CI, 1.2-4.9) and having difficulty getting food (aPR = 2.1; 95% CI, 1.1-4.1) had the 
strongest associations.

Conclusions: Most women who were pregnant during or after hurricanes Irma and Maria struck Puerto Rico reported 
negative hurricane experiences, and most experiences were associated with an increased prevalence of PDS. Understanding 
the experiences of pregnant women during and after disasters and identifying risks for adverse mental health outcomes after 
pregnancy are important to inform emergency preparedness and prenatal and postpartum care.
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including hospitals, was damaged or nonoperational.6 
Recovery was slow: approximately 1 month after the hurri-
canes, 83% of Puerto Rico residents and businesses remained 
without electricity.7-10 The type of hurricane exposures and 
the impact of these exposures on the health of pregnant 
women after hurricanes Irma and Maria are unknown.

The Pregnancy Risk Assessment Monitoring System 
(PRAMS) is an ongoing, cross-sectional, population-based 
surveillance system that assesses maternal behaviors and 
experiences before, during, and after pregnancy. PRAMS is 
conducted by the Centers for Disease Control and Prevention 
in collaboration with participating jurisdictions.11 The 
PRAMS disaster supplement was implemented from June 
through December 2018 to understand the disaster-specific 
needs and concerns of pregnant women in the aftermath of 
hurricanes Irma and Maria. Our objectives were to (1) 
describe the prevalence of hurricane experiences and mater-
nal health concerns overall and by pregnancy period during 
and after the hurricanes among women with a recent live 
birth in Puerto Rico and (2) examine the association between 
hurricane experiences and maternal postpartum depressive 
symptoms (PDS).

Methods

Data Collection

The methodology of PRAMS data collection has been 
described previously.12 Briefly, women with a recent live 
birth are randomly sampled from birth certificate records and 
contacted to complete the survey by mail or telephone 2 to 6 
months after birth.13 The Puerto Rico PRAMS protocol 
received institutional review board review and approval 
from the Centers for Disease Control and Prevention and the 
University of Puerto Rico Medical Sciences Campus. The 
PRAMS questionnaire can be modified to collect informa-
tion related to new and emerging issues affecting maternal 
and child health.14 The full PRAMS survey was conducted 
throughout 2018 in Puerto Rico. A 10-question disaster sup-
plement designed to assess experiences during and after hur-
ricanes Irma and Maria was initiated June 12, 2018, and 
ended December 7, 2018 (eFigure 1 in Supplemental 
Material); only women with births occurring February 
through September 2018 were administered the disaster sup-
plement (eFigure 2 in Supplemental Material).

Variables

Using month of infant birth and gestational age, we esti-
mated the month of last menstrual period of all respondents. 
We categorized women with an estimated last menstrual 
period from April through September 2017 as pregnant dur-
ing the hurricanes and women with an estimated last men-
strual period from October 2017 through January 2018 as 
becoming pregnant during hurricane recovery (eFigure 2 in 

Supplemental Material). Because the disaster supplement 
was implemented for 6 months, women with births occurring 
before February 2018 or from October through December 
2018 did not receive or respond to the supplement. Therefore, 
no women in the third trimester during hurricane landfall or 
recovery were included. The estimated gestational age of 
respondents ranged from 1 to 23 weeks during hurricane 
landfall and 4 to 20 weeks during hurricane recovery (eFig-
ure 2 in Supplemental Material). The disaster supplement 
questions asked about experiences resulting from hurricanes 
Irma and Maria (eg, “I felt like my life was in danger when 
the disaster struck”) and occurrence of major home damage 
(eg, “My home had major damage”). Similar exposure types 
were combined to capture disruptions in housing and chal-
lenges in obtaining food or disaster relief (eTable in 
Supplemental Material). Responses to these questions 
formed 15 categories of hurricane experiences (eTable in 
Supplemental Material).

Separate from the hurricane experiences, we investigated 
maternal concerns or experiences that occurred after the hur-
ricanes but while the respondent was still pregnant (eg, “I 
worried about my baby’s health”) and whether women 
missed prenatal care appointments due to the hurricanes. We 
defined maternal self-report of PDS by responses of “always” 
or “often” from either of 2 questions: “Since your new baby 
was born, how often have you felt down, depressed, or hope-
less?” and “Since your new baby was born, how often have 
you had little interest or little pleasure in doing things?”15 We 
used the PRAMS questionnaire to obtain data on pregnancy 
intention and prenatal health insurance status, and we used 
birth certificate data for all other maternal and pregnancy 
characteristics.12,16

Analysis

We limited the analytic sample to women who responded to 
the disaster supplement. We assessed maternal characteristics 
by timing of pregnancy during the hurricanes (pregnant dur-
ing hurricanes or pregnant during hurricane recovery). We 
calculated the prevalence of hurricane experiences, maternal 
concerns during pregnancy, and access to prenatal care by 
timing of pregnancy during the hurricanes. We calculated the 
prevalence of PDS among all women who responded to the 
disaster supplement, regardless of timing of pregnancy. We 
used the average marginal predictions approach to estimate 
adjusted prevalence ratios (aPRs) and 95% CIs to examine 
associations between hurricane experiences and report of 
maternal PDS. We limited the modeling analyses to hurricane 
experiences with at least 5 exposed and unexposed women 
reporting PDS. Models were adjusted for maternal age (≤19, 
20-24, 25-34, ≥35 y), marital status (married, unmarried), 
education completed (<high school diploma or GED [General 
Educational Development], high school diploma or GED, 
some college or associate’s degree, ≥bachelor’s degree), pre-
natal health insurance (private, Medicaid, uninsured), and 
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pregnancy intention (unintended, intended, ambivalent). We 
also collected data on the following characteristics: receipt of 
Special Supplemental Nutrition Program for Women, Infants, 
and Children during pregnancy (yes or no); number of previ-
ous live births (0, 1, 2, or ≥3); number of prenatal care visits 
(≤8, 9-11, or ≥12); trimester of entry into prenatal care (first, 
second, or third/no prenatal care); and previous preterm birth 
(yes or no). PRAMS data are weighted for sampling design, 
nonresponse, and noncoverage to represent the live birth pop-
ulation of Puerto Rico. We conducted all analyses with SAS 
version 9.4 (SAS Institute Inc) and SAS-callable SUDAAN 
version 11.0 (RTI International) to account for sampling 
weights and complex survey design. To align with the 
American Statistical Association’s statement on P values, we 
did not conduct formal significance testing.17,18 Instead, we 
reported differences in prevalence >5% or an increased prev-
alence ratio of at least 50%.

Results

Overall, 517 women responded to the disaster supplement 
(Table 1); weighted, this total represented 54.8% of the full 
2018 Puerto Rico PRAMS sample (n = 960). Of those who 
responded to the disaster supplement, 73.8% were pregnant 
when the hurricanes struck, and 26.2% became pregnant dur-
ing hurricane recovery. Almost half (49.2%) of respondents 
were aged 25 to 34 years, 61.8% had Medicaid, and 58.3% 
had at least 12 prenatal care visits. These characteristics were 
similar by timing of the hurricanes in relation to pregnancy.

Nearly all women cited at least 1 adverse hurricane experi-
ence (99.3%); 97.1% indicated losing electricity for at least 1 
week; and 71.0% reported feeling unsafe due to a lack of 
order or security after the hurricanes (Figure). Trouble getting 
food and clean water was common: 58.1% and 52.1% 
reported trouble getting food and clean water, respectively. 
Other common exposures were trouble getting services or 
disaster relief (38.9%), feeling that one’s life was in danger 
(34.2%), housing disruption (36.9%), and walking through 
debris/floodwater (33.5%). While hurricane experiences were 
similar overall, women who became pregnant during the hur-
ricane recovery had a slightly higher estimated prevalence of 
housing disruptions (43.1% vs 34.8%), walking through 
floodwater (42.5% vs 30.3%), and having a household mem-
ber be injured or become ill (14.4% vs 10.1%), as compared 
with women who were pregnant during the hurricanes.

When compared with women who became pregnant dur-
ing the hurricane recovery, a greater percentage of women 
who were pregnant when the hurricanes struck expressed 
concern about missing prenatal care (86.0% vs 73.2%), not 
being able to contact their doctor in case of an emergency 
(82.8% vs 70.8%), and their own health (84.8% vs 75.4%) 
(Table 2). Additionally, 27.1% of women who were pregnant 
when the hurricanes struck missed prenatal care appoint-
ments due to the hurricanes vs 4.8% of women who became 
pregnant during the hurricane recovery.

Overall, 13.7% of women reported PDS (Table 3). The 
prevalence of PDS was higher among women who were 
pregnant when the hurricanes struck than among women 
who became pregnant during the hurricane recovery (15.6% 
vs 8.3%) (Table 2). The prevalence of PDS was highest 
among women who became injured or ill (21.1%), lost per-
sonal belongings (20.7%), and were separated from loved 
ones (20.6%). After adjustment for confounding, women 
who felt unsafe due to a lack of order or security had a higher 
prevalence of PDS than women who did not (aPR = 2.4; 
95% CI, 1.2-4.9). Similarly, women who had difficulty get-
ting food, lost personal belongings, were injured or became 
ill, had trouble getting clean water, walked through debris or 
floodwater, and were separated from loved ones had a higher 
prevalence of PDS than women who did not report these 
experiences (aPR range, 1.7-2.1) (Table 3).

Discussion

Women who were pregnant when hurricanes Irma and Maria 
struck in Puerto Rico or became pregnant during hurricane 
recovery reported adverse hurricane experiences. Experiences 
included losing electricity, feeling unsafe due to a lack of 
order or security, and difficulty getting food and clean water. 
These experiences were similar regardless of timing of preg-
nancy. Women who experienced the hurricanes while preg-
nant had an increased prevalence of concerns about their 
own health, their ability to contact a doctor for emergencies, 
and missing prenatal care appointments when compared with 
women who became pregnant during the hurricane recovery. 
Prevalence of PDS varied by hurricane experience. Several 
experiences were associated with increased prevalence of 
PDS, including feeling unsafe, difficulty getting food or 
water, and losing personal belongings.

Studies of hurricane experiences and maternal mental 
health are limited. It is unclear if experiencing adverse hur-
ricane events or having concerns during pregnancy might 
affect postpartum health, although some studies have 
observed associations with some outcomes. After Hurricane 
Katrina (New Orleans in 2005), women who were pregnant 
or became pregnant after the hurricane and who experienced 
substantial home damage, experienced injury to themselves 
or others, or perceived or experienced danger were at 
increased risk of depressive symptoms and symptoms of 
posttraumatic stress disorder.19 Our analysis also observed a 
higher prevalence of PDS among women with certain hurri-
cane experiences vs other experiences, suggesting that dif-
ferences in disaster experience could differentially affect 
maternal postpartum mental health.

Pregnant and postpartum women and their infants are 
considered populations with special clinical and health care 
needs20,21 and at risk of adverse health outcomes related to 
threats and disasters. The impact of disasters on access to 
food, mental distress, access to prenatal and obstetric health 
care, and access to postpartum health care can be 



4	 Public Health Reports 00(0)

Table 1.  Characteristics of women with recent live births responding to the Puerto Rico Pregnancy Risk Assessment Monitoring 
System hurricane supplement after hurricanes Irma and Maria, 2018a

% (95% CI)

Maternal characteristic Total (N = 517)
Pregnant at hurricane  

landfallb (n = 365)
Became pregnant during 

hurricane recoveryc (n = 152)

Total — 73.8 (68.8-78.3) 26.2 (21.7-31.2)
Age group, y  
  ≤19 8.7 (6.2-12.2) 9.5 (6.5-13.9) 6.4 (2.9-13.3)
  20-24 28.0 (23.4-33.0) 28.4 (23.1-34.3) 26.8 (18.6-37.0)
  25-34 49.2 (43.8-54.6) 49.3 (43.0-55.6) 49.1 (38.7-59.5)
  ≥35 14.1 (10.7-18.4) 12.8 (9.1-17.8) 17.7 (10.9-27.5)
Education completed  
  <High school diploma or GED 8.5 (6.0-11.9) 8.7 (5.8-12.9) 7.7 (3.8-15.1)
  High school diploma or GED 24.8 (20.5-29.8) 21.2 (16.5-26.8) 35.0 (25.8-45.4)
  Some college or associate’s degree 31.5 (26.7-36.7) 33.9 (28.2-40.1) 24.5 (16.6-34.8)
  ≥Bachelor’s degree 35.2 (30.2-40.7) 36.1 (30.2-42.5) 32.7 (23.6-43.4)
Marital status  
  Married 35.2 (30.2-40.7) 34.3 (28.5-40.7) 37.8 (28.2-48.6)
  Unmarried 64.8 (59.3-69.8) 65.7 (59.3-71.5) 62.2 (51.4-71.8)
Received Special Supplemental Nutrition 

Program for Women, Infants, and 
Children during pregnancy

 

  Yes 81.0 (76.0-85.1) 81.8 (76.0-86.5) 78.5 (67.9-86.4)
  No 19.0 (14.9-24.0) 18.2 (13.5-24.0) 21.5 (13.6-32.1)
No. of previous live births  
  0 47.8 (42.4-53.3) 50.1 (43.8-56.4) 41.3 (31.6-51.8)
  1 34.3 (29.4-39.7) 33.5 (27.8-39.7) 36.8 (27.3-47.4)
  2 13.6 (10.3-17.9) 14.2 (10.2-19.3) 12.0 (6.6-20.9)
  ≥3 4.2 (2.5-7.0) 2.2 (1.0-4.8) 9.9 (5.0-18.6)
Had prenatal health insuranced  
  Private 38.2 (32.9-43.7) 39.4 (33.2-45.9) 34.6 (25.1-45.6)
  Medicaid 61.8 (56.2-67.0) 60.5 (54.0-66.7) 65.4 (54.4-74.9)
  Uninsured 0.1 (0.02-0.3) 0.1 (0-0.4) 0
Pregnancy intentione  
  Unintended 46.4 (41.0-51.9) 47.8 (41.4-54.2) 42.5 (32.5-53.2)
  Intended 43.1 (37.8-48.6) 41.1 (35.0-47.5) 48.8 (38.4-59.4)
  Ambivalent 10.5 (7.6-14.4) 11.2 (7.7-15.9) 8.7 (4.4-16.3)
No. of prenatal care visits  
  ≤8 9.9 (7.4-13.2) 9.3 (6.5-13.2) 11.7 (7.0-18.7)
  9-11 31.8 (27.0-37.0) 33.6 (27.9-39.8) 26.5 (18.4-36.6)
  ≥12 58.3 (52.9-63.5) 57.1 (50.8-63.2) 61.8 (51.5-71.2)
Trimester of entry into prenatal care  
  First 85.4 (81.1-88.8) 86.8 (81.9-90.5) 81.4 (71.7-88.4)
  Second 14.2 (10.8-18.4) 13.0 (9.3-18.0) 17.3 (10.6-26.9)
  Third or no prenatal care 0.5 (0.1-2.0) 0.2 (0.1-0.4) 1.3 (0.2-8.3)
Previous preterm birthf  
  Yes 3.8 (2.2-6.4) 2.5 (1.2-5.2) 7.4 (3.4-15.3)
  No 96.2 (93.6-97.8) 97.5 (94.8-98.8) 92.6 (84.7-96.6)

Abbreviations: —, does not apply; GED, General Educational Development.
a Data source: Pregnancy Risk Assessment Monitoring System,12 Puerto Rico 2018.
b Women with births occurring January–June 2018 were considered to be pregnant at hurricane landfall.
c Women with births occurring July–September 2018 were considered to have become pregnant during the hurricane recovery.
d 16 missing responses.
e 11 missing responses.
f 2 missing responses.
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substantial.22,23 Health sector and community preparation for 
disasters triggered by natural hazards can help reduce vulner-
ability to some adverse outcomes.24,25 Preexisting telemedi-
cine infrastructure that allows for virtual prenatal care and 
telephone triage may increase access to care for pregnant 
women and alleviate concerns about missing prenatal care 
appointments during disasters,26,27 but for situations with 
prolonged recovery or in which communication mechanisms 
are unavailable, telemedicine may not be feasible. In our 
analysis, more than one-quarter of women who were preg-
nant during the hurricanes missed prenatal care appoint-
ments, and >85% reported being concerned about missing 
prenatal care appointments; however, most women had at 
least 12 prenatal visits. Establishing plans in consultation 
with their prenatal care provider for continued care before a 

disaster occurs may benefit pregnant women and alleviate 
maternal stress during pregnancy.

Mental health needs may be increased during and after 
disasters, requiring additional community, social, and health 
care considerations, especially for pregnant and recently 
pregnant women.28,29 Screening for depression should occur 
during the prenatal and postpartum periods and be accompa-
nied by evidence-based systems for diagnosis, counseling, 
treatment, and referral.30-33 Furthermore, community sup-
ports for mental health services and ensuring that pregnant 
and recently pregnant women have adequate social connec-
tions may help protect maternal mental health.29,34,35 Among 
31 PRAMS sites in 2018, PDS were reported by 13.2% of 
women,15 similar to the overall prevalence of PDS in the 
sample from Puerto Rico. However, our analysis suggests 

Pregnant at hurricane landfall TotalBecame pregnant during hurricane recovery

Figure.  Distribution of hurricane experiences, stratified by timing of pregnancy during hurricanes, among women with recent live births 
responding to the 2018 Puerto Rico Pregnancy Risk Assessment Monitoring System hurricane supplement (N = 517). Women with 
births occurring during January–June 2018 were considered to be pregnant at hurricane landfall. Women with births occurring during 
July–September 2018 were considered to have become pregnant during the hurricane recovery. Error bars indicate 95% CIs. Data 
source: Pregnancy Risk Assessment Monitoring System,12 Puerto Rico, 2018.
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that some hurricane experiences could increase the risk of 
this outcome. In such scenarios, increased community sup-
port and screening by health care professionals may be par-
ticularly important for women who experience stressors 
during or after natural disasters.

Health care providers can facilitate the care of their preg-
nant patients by encouraging individual- and family-level 
disaster preparedness.36 Efforts to increase individual- and 
family-level emergency preparedness could be integrated into 
prenatal care to help reduce maternal, fetal, and infant risk for 

Table 2.  Maternal concerns and experiences due to hurricanes Irma and Maria by timing of pregnancy among women responding to the 
Puerto Rico Pregnancy Risk Assessment Monitoring System hurricane supplement (N = 517), Puerto Rico, 2018a

% (95% CI)

Maternal concern/event
Pregnant at 

 hurricane landfallb
Became pregnant during  

hurricane recoveryc

Worried about  
  Baby’s health 87.7 (82.9-91.4) 85.4 (76.4-91.4)
  Missing prenatal care appointments 86.0 (81.0-89.9) 73.2 (62.8-81.5)
  Being unable to contact doctor for an emergency 82.8 (77.4-87.2) 70.8 (60.2-79.5)
  Own health 84.8 (79.6-88.9) 75.4 (65.2-83.4)
  Getting an infection from others 61.6 (55.2-67.6) 69.1 (58.6-78.0)
  Getting sick from drinking bad water 74.1 (68.1-79.3) 72.1 (61.7-80.6)
  Getting sick from eating bad food 76.0 (70.1-81.1) 71.1 (60.6-79.8)
  Getting an infection from mosquitos 93.0 (88.9-95.6) 88.8 (80.6-93.8)
Reported  
  Missing prenatal care due to hurricane 27.1 (21.9-33.2) 4.8 (1.8-12.5)
  Postpartum depressive symptoms 15.6 (11.5-20.9) 8.3 (4.1-16.3)

a Data source: Pregnancy Risk Assessment Monitoring System,12 Puerto Rico, 2018.
b Women with births occurring January–June 2018 were considered to be pregnant at hurricane landfall.
c Women with births occurring July–September 2018 were considered to have become pregnant during the hurricane recovery.

Table 3.  Prevalence of postpartum depressive symptoms and aPRs among women with hurricane experiences who had recent live 
births and responded to the Puerto Rico Pregnancy Risk Assessment Monitoring System hurricane supplement after hurricanes Irma and 
Maria (N = 517), 2018a

Maternal concern/event No.b

Weighted % of PDS 
among women with each 

hurricane experience 
(95% CI) aPRc,d (95% CI)

Respondents reporting PDS 67 13.7 (10.4-18.0) —
Among women who reported  
  Lost electricitye 65 13.8 (10.3-18.1) —
  Felt unsafe 53 16.1 (11.8-21.5) 2.4 (1.2-4.9)
  Difficulty getting food 49 17.6 (12.8-23.8) 2.1 (1.1-4.1)
  Trouble getting clean water 47 17.0 (12.0-23.4) 1.7 (0.9-3.1)
  Trouble getting services or disaster relief 30 15.8 (10.3-23.3) 1.2 (0.7-2.2)
  Housing disruption 25 15.5 (9.9-23.4) 1.3 (0.8-2.4)
  Lost personal belongings 36 20.7 (14.3-29.1) 2.0 (1.1-3.6)
  Felt life was in danger 28 17.7 (11.6-26.1) 1.4 (0.8-2.4)
  Walked through debris/floodwater 31 18.9 (12.6-27.4) 1.7 (1.0-2.9)
  Separated from loved ones 27 20.6 (13.6-29.8) 1.7 (1.0-2.9)
  Major home damage/destruction 10 12.1 (5.3-25.3) 0.8 (0.3-1.8)
  Household member was injured/ill 12 18.4 (8.8-34.3) 1.4 (0.7-3.0)
  Was injured or became ill 13 21.1 (10.7-37.2) 1.9 (0.9-3.8)
  Close contact died   2 7.2 (1.2-32.3) —e

  Saw someone die in disaster   0 0 —e

Abbreviations: aPR, adjusted prevalence ratio; PDS, postpartum depressive symptoms.
a Data source: Pregnancy Risk Assessment Monitoring System,12 Puerto Rico, 2018.
b Among 517 women responding to the disaster supplement.
c Reference group for each hurricane experience was women who did not report that experience.
d Models adjusted for maternal marital status, maternal age, education, health insurance, and pregnancy intention.
e Models were not run for experiences with <5 exposed or 5 unexposed women.
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adverse health outcomes during disasters.36-39 Preparedness 
efforts for pregnant and recently pregnant women may 
include evacuation planning, having a home birthing kit, and 
infant care. While these efforts will be helpful immediately 
after a disaster, it is unlikely that any level of personal pre-
paredness could have prepared pregnant women for the 
extended recovery required after hurricanes Irma and Maria.

Limitations

Our study had several potential limitations. First, because of 
the timing of the PRAMS disaster supplement, only women 
who were in their first or second trimester of pregnancy dur-
ing the hurricanes or who became pregnant during the hurri-
cane recovery were included. The experiences of women in 
their third trimester of pregnancy may have yielded different 
results, affecting the generalizability of these findings. 
Second, we grouped women in their first and second trimes-
ters together, potentially obscuring differences. Third, the 
population of Puerto Rico changed substantially after hurri-
canes Irma and Maria,40 and these population changes may 
have affected eligible women who were willing and able to 
participate in this survey. In an assessment of a separate birth 
cohort established in Puerto Rico, Watkins et al observed that 
after the 2017 hurricanes, women participating in the birth 
cohort who continued to reside in Puerto Rico had higher 
income and education levels than participants before the hur-
ricanes.41 Additionally, the birth rate in Puerto Rico decreased 
from 7.3 to 6.7 births per 1000 population from 2017 to 
2018.42,43 These population changes could have introduced 
selection bias and affected the generalizability of results. 
Furthermore, although their demographic characteristics 
were similar, it is possible that women who became pregnant 
during hurricane recovery, as compared with women who 
were already pregnant, had access to different resources, 
which potentially increased their resilience, or had different 
health characteristics.44,45 It is therefore difficult to compare 
outcomes between these groups. Fourth, the damage from 
hurricanes Irma and Maria resulted in a more widespread 
impact and slower recovery than what is generally seen after 
hurricanes, which may also have affected the generalizability 
of results.1,8 Finally, hurricane exposure data were collected 
via self-report, potentially contributing to recall bias, because 
women who were in different stages of pregnancy may recall 
experiences and concerns differently.

Conclusion

Hurricanes Irma and Maria in Puerto Rico broadly affected 
pregnant women, particularly in access to food, potable 
water, electricity, and feelings of safety. Women who were 
pregnant during the hurricanes or became pregnant during 
the hurricane recovery identified specific concerns about 
their health, the health of their pregnancy, and access to care 
in the aftermath. Additionally, women who felt unsafe, had 

difficulty accessing food and water, lost personal belongings, 
and were separated from loved ones had increased PDS as 
compared with women who did not have these experiences. 
Disasters are increasing in frequency.46,47 It is important to 
collect data to understand the experiences and needs during 
the pregnant and postpartum periods in the context of disas-
ters to inform appropriate screening and care.
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