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Abstract

Background: Few data are available on access to contraception following a natural disaster. The current study
extends the literature by examining access to various types of birth control in a large sample of women from
diverse backgrounds following Hurricane Ike, which made landfall on September 13, 2008, on the upper Texas
Gulf Coast.
Methods: We examined Hurricane Ike’s influence on access to contraceptives through survey results from 975
white, black, and Hispanic women 16–24 years of age receiving care at one of five publicly funded reproductive
health clinics in the Texas Gulf Coast region between August 2008 and July 2010.
Results: Overall, 13% of women reported difficulties accessing contraception. Black women had more difficulty
than their white ( p < 0.001) and Hispanic ( p = 0.019) counterparts. Using multivariate analysis, we found that
although family planning clinics in the area were open, black women (odds ratio [OR] 2.25, 95% confidence
interval [CI] 1.37–3.73; p = 0.001] and hurricane evacuees (OR 2.17, 95% CI 1.27-3.72; p = 0.005) reported greater
difficulty in accessing birth control. Last, we found that a lack of access to birth control was related to having a
higher frequency of unprotected sex for women of all races ( p = 0.001).
Conclusions: Access to resources is critical in differentiating the level of impact of disasters on various groups of
people. We suggest a community-based disaster preparedness and response model that takes women’s repro-
ductive needs into account.

Introduction

The devastating effects of natural disasters uncover
social inequalities such as the differential distribution of

resources1,2 that often affect racial/ethnic minorities, women,
children, the poor, and the elderly the most.3–11 The rela-
tionship between race/ethnicity or class inequalities and
natural disasters has been studied in the past decade.12 With
regards to gender, studies illustrate that natural disasters
adversely affect women in a number of ways, including more
reproductive tract infections, shortened life expectancy,13,14

increased number of children,15 early onset of labor,16–18 and
infertility.16,19,20 In addition, women subjected to natural di-
sasters are more prone to sexual violence as well as higher
states of anxiety and depression and may face a lack of access
to feminine hygiene products and prenatal care.16,21

It is also possible that natural disasters create difficulties
with contraceptive access. One prior study found a lack
of access to contraception following Hurricane Katrina
after conducting interviews with 55 predominantly black

women.19 This report adds to their findings by examining
birth control by method, in a larger sample of women from
diverse backgrounds following Hurricane Ike, which made
landfall on September 13, 2008, on the upper Texas Gulf
Coast.22 This hurricane resulted in a mandatory evacuation
for all residents in a large geographic region.23 In many cases,
it was weeks before people could move back into their
homes.24 In this study, we examined whether Hurricane Ike
created an environment that restricted access to birth control
as self-reported by non-Hispanic white, non-Hispanic black,
and Hispanic women who received reproductive care at
public clinics.

Methods

We conducted a cross-sectional survey on health behaviors
among women 16–24 years of age between August 2008 and
July 2010 attending one of five publicly funded reproductive
health clinics. On September 13, 2008, Hurricane Ike struck
the Gulf Coast, affecting many women who received care in
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these clinics. To obtain information on the hurricane’s effect
on their access to birth control, additional questions were
added to the ongoing survey in November 2008, 2 months
after the storm. The mean number of respondents per month
during the 2-year collection period was 136 – 60.0 (range, 44–
249). There was a general downward trend over time in the
number of respondents who answered hurricane-related
questions as the time since the disaster increased.

All surveys were self-administered, and those who agreed
to participate were reimbursed $5 for their time. To assure that
patients completed the survey only once during this 2-year
interval, study personnel maintained a cumulative database
containing the names of those who had previously completed
the survey and compared it daily to the names of those ap-
pointed for a visit. Women who had previously completed the
survey were not approached a second time. All procedures
were approved by the Institutional Review Board of the
University of Texas Medical Branch.

Overall, 654 women declined when asked to participate in
the general survey. During the 2-year interval examined in
this study, the survey was administered to 3181 women (Fig.
1). For this report, we excluded the following respondents:
146 women who were interviewed before the hurricane, 480
women who took the survey before hurricane-related ques-
tions were added, 255 women who did not respond to the
hurricane-related questions, 17 women who were not living in
hurricane-affected areas, and 36 women with inconsistent

responses. Thus, data from a total of 2247 women were ana-
lyzed.

Since contraceptive use at the time of the disaster and living
in an effected area were inclusion criteria, we elected to omit
1272 women who reported that they were not using any birth
control at the time of the hurricane. The remaining 975 women
were eligible for inclusion in this study. The respondents
(n = 2247) and nonrespondents to Hurricane Ike questions
(n = 735 who answered the survey before the storm or did not
respond to the hurricane-related questions) did not greatly
differ by age (mean age 20.7 vs. 21.0 years), but differed by
race/ethnicity. White (30.6% vs. 22.2%) and black (27.6% vs.
18.9%) women were more likely to be included than Hispanic
women (41.8% vs. 59.0%).

Through three questions, the 975 eligible women reported
on their access to contraceptives following Hurricane Ike. The
first question was ‘‘What method of birth control were you
using when Hurricane Ike made landfall?’’ There were eight
possible responses for types of birth control, including not
using any birth control. The second question prompted a
‘‘yes’’ or ‘‘no’’ response and assessed if women were unable to
use their birth control due to the storm: ‘‘Did you experience a
time when you were unable to use your birth control because
of Hurricane Ike?’’ Although there may be other reasons why
women were unable to use their birth control due to the
hurricane (e.g., a pill pack got wet), we made the assumption
that access was the primary problem based on their responses
to the third question. This question solicited reasons for the
inability to use birth control with eight possible answers (see
Table 1): ‘‘Why were you unable to use your birth control
because of Hurricane Ike? Mark all that apply.’’

Other questions included evacuation status before the
hurricane (yes or no) and unprotected sex during the month of
the hurricane: ‘‘Thinking back to the month of Hurricane Ike
(September 12 to October 12), how many times did you have
sex when you were not using birth control (you did not have
condoms, birth control pills, your shot had run out, or you
needed to replace your patch)?’’ Survey responses were: 0, 1–
3, and 4 + times.

Demographic variables included marital status, household
income, education level, and age, which was calculated using
years and months. Race and ethnicity were also self-reported
with choices including non-Hispanic white, non-Hispanic
black, Hispanic, Asian, American Indian/Alaskan native,
native Hawaiian/other Pacific Islander, or other. No classifi-
cation was available for mixed race. We restricted our analysis
in this paper to non-Hispanic white, non-Hispanic black, and
Hispanic women due to the limited sample size (n = 7) of other
categories.

Bivariate comparisons were performed using a chi-square
test or Fisher’s exact test as appropriate. Multivariable logistic
regression was used to identify correlates of an inability to
access contraceptives. Variables were screened for inclusion in
an initial multivariable model and candidate variables with
p £ 0.20 were retained. The Hosmer–Lemeshow test25 was
used to assess the fit of the final model. All analyses were
performed using STATA 11 (Stata Corporation).

Results

The mean age of the 975 women who reported using birth
control at the time of the hurricane and responded to other

Number of women invited to complete the survey
N=3835 

Declined to participate 
n=654 

Agreed to participate 
n=3181 

Were not living in
hurricane affected area 

n=17 

Inconsistent response 
n=36 

Hurricane related questions
not included on survey
                 n=480 

Did not respond to
hurricane related questions

n=255 

Responded to hurricane 
related questions consistently

n=2247 

Were not using birth control 
at time of hurricane 

n=1272 

Reported on access to birth 
control at time of hurricane 

n=975 

Interviewed after the 
hurricane 
n=3035 

Interviewed before the 
hurricane 

n=146 

FIG. 1. Flow diagram for final sample size.
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Hurricane Ike questions was 21.0 – 2.5 years. The racial com-
position was 334 (34.3%) non-Hispanic white, 271 (27.8%)
non-Hispanic black, 363 (37.2%) Hispanic, 6 (0.6%) Asian, and
1 American Indian/Alaskan Native (0.1%). The vast majority
reported that they had access to contraception after Hurricane
Ike (n = 848; 87%), yet 127 (13%) women reported an inability
to access their birth control method due to the hurricane.
Black women had particular difficulty as compared with their
white (19.2% vs. 8.7%; p < 0.001) and Hispanic (19.2% vs.
12.4%; p = 0.019) counterparts. No difference was found be-
tween white and Hispanic women (8.7% vs. 12.4%; p = 0.112).

Race/ethnicity and evacuation status were both positively
associated ( p = 0.001) with a lack of access to birth control
(Table 2). Further, over half of the women had sex without
access to any form of birth control: 34.2% reported one to three
episodes of unprotected sex and 21.4% reported four or more
episodes during the month of the hurricane. The association
between engaging in unprotected sex and a lack of access to
birth control was statistically significant ( p < 0.01) across all
races (data not shown). Nonsignificant correlates for access/
no access were age, marital status, education, and household
income.

When reasons for being unable to access birth control were
examined, we noted that black women were either unable to
get their injectable contraception on time ( p < 0.001) or could
not get an appointment for the shot ( p = 0.004; Table 1). Re-
sponses to the statement ‘‘Partner did not have a condom’’
were also statistically significant, but the percentage differ-
ence between the groups was small.

Variables that met the screening criteria for inclusion in the
multivariable model were race/ethnicity and evacuation
status after Hurricane Ike. The Hosmer–Lemeshow test
showed a good fit of the model as the final logistic model
yielded a p value of 0.282 (v2 = 2.53). As shown in the final
logistic model, black women had significantly more trouble
accessing contraceptives during the hurricane (OR 2.25, 95%
CI 1.37–3.73; p = 0.001) compared with white women (Table
3). Those who evacuated during Hurricane Ike were also more
likely to have barriers to access contraceptives compared with
their counterparts (OR 2.17, 95% CI 1.27–3.72; p = 0.005).

Discussion

Most women responding to the survey had access to birth
control in the immediate period after the largest hurricane to
hit the Galveston Bay area in decades. This is likely because

the University of Texas Medical Branch family planning
clinics that provide extensive services across the region re-
opened within days of the storm making landfall. However,
we did observe that those who evacuated their homes re-
ported less access to birth control after the disaster. This may
have occurred because they were no longer living within
commuting distance of their regular clinic and may not have
had the resources to access another provider. This is consis-
tent with the observation that those with less social and eco-
nomic capital have fewer resources for pre- and postdisaster
help.26 Birth control may also have not been prioritized, given
the many competing demands with family, home, and jobs
that people are concerned about postdisaster.19

Those who had the most difficulty accessing contraception
were non-Hispanic black women using injectable contracep-
tion, which suggests that appointment timing was an issue. It
is possible that transportation, other family and home de-
mands, inadequate knowledge of access and location of un-
familiar clinics, displacement and rebuilding obligations, or
other issues were factors in the inability to obtain timely
contraception. These data are particularly significant, given
that national data show that black, compared with white,
women have higher utilization rates of injectable contracep-
tives27 and a greater need for access to birth control.28

We also observed that a lack of access to birth control was
positively correlated with an increase in the frequency of
unprotected sex. This is crucial information because women in
disaster situations are at higher risk of both unintended
pregnancies and sexually transmitted diseases.29 This is a
curious finding, and one not shown in other studies. We were
unable to find other correlates and cannot rule out that this
may be a spurious correlation whose confounding variable
remains unknown. One explanation may be that increased
stress led to a higher frequency of sexual intercourse, although
those who had access to birth control also had high amounts
of stress. An increase in unprotected sex may also have been
related to power outages in the area for several weeks,30 al-
though one previous study found that power blackouts do not
necessarily lead to an increase in sexual frequency.31

One prior study reported that frequency of sexual inter-
course is positively associated with the effectiveness of the
contraceptive method being used.32 In lieu of this research,
perhaps our finding can be partially explained by the fact that
women in our study using Depo Provera� had the most
trouble accessing their birth control. We do not have data on
sexual behavior before the storm and thus cannot determine if

Table 1. Reasons Unable to Access to Birth Control Method by Race/Ethnicity

Reasona Overall White Black Hispanics p value

Upset 14 (1.6) 5 (1.6) 5 (2.0) 4 (1.2) 0.704
Partner did not have condom 21 (2.4) 2 (0.7) 9 (3.6) 10 (3.1) 0.029
Unable to get shot on time 21 (2.4) 4 (1.3) 17 (6.9) 0 (0) < 0.001
No appointment for shot 21 (2.4) 5 (1.6) 13 (5.2) 3 (0.9) 0.004
Did not bring pill pack 19 (2.2) 4 (1.3) 5 (2.0) 10 (3.1) 0.316
Finished pill pack 14 (1.6) 3 (1.0) 3 (1.2) 8 (2.5) 0.318
No refill 12 (1.4) 4 (1.3) 6 (2.4) 2 (0.6) 0.168
No appointment for pills 14 (1.6) 7 (2.3) 4 (1.6) 3 (0.9) 0.364
No patch 7 (0.8) 1 (0.3) 3 (1.2) 3 (0.9) 0.509
Other 12 (1.4) 2 (0.7) 6 (2.4) 4 (1.2) 0.214

aReasons unable to access birth control did not vary by age group (16–19 years vs. 20–24 years).
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these women exhibited similar behaviors before the disaster.
For example, we do not know if these women had higher
coital frequency before the storm and did not alter their be-
haviors when they were unable to obtain their contraception
after the storm. With so many distractions, birth control may
not have been prioritized or thought about as much.

The one existing study on access to contraception after a
hurricane does have predisaster data, but not on frequency
of sexual intercourse. In that study, 55 of the original 164
participants were contacted 5–6 months post-hurricane. The
participants compared their pre- and postdisaster condom
usage as ‘‘more,’’ ‘‘less,’’ ‘‘same,’’ or ‘‘don’t use condoms.’’
The majority reported using condoms the same amount as
they did before the storm, but because the amounts were not
specified, we do not know their frequency of (un)protected
sex. Further, 17 (31%) of these women had trouble getting the
pill, patch, or Depo Provera. However, these three methods
were grouped together so it is not apparent whether they
had particular difficulty in obtaining Depo, as the women in
our study did. Last, although the study shows a reduction in
risk behaviors measured by fewer sexual partners and vag-
inal douching, frequency of sexual intercourse is not re-
corded.19

This study has several limitations. We included self-
reported information on sensitive issues, such as sexual be-
havior, that may be subject to under-reporting. Further, we
examined the ability to access contraception in young, low-
income women, so we do not know whether these find-
ings are generalizable to other populations. Last, recall bias
cannot be ruled out as some women reported information on

Table 3. Correlates of Inability to Access

Contraceptives During Hurricane Ike

Characteristics Odds ratio (95% CI) p value

Race/ethnicity
White Reference
Black 2.25 (1.37–3.73) 0.001
Hispanic 1.44 (0.87–2.38) 0.154

Evacuation
No Reference
Yes 2.17 (1.27–3.72) 0.005

Based on logistic regression analysis. Dependent variable: restricted
contraceptive access (yes = 1, no = 0). Predictors: race/ethnicity (non-
Hispanic white = 0, non-Hispanic black = 1, Hispanic = 2). Evacuation
status (yes = 1, no = 0). CI, confidence interval.

Table 2. Sample Characteristics by Access to Contraceptive Methods

Had access (n = 848) No access (n = 127) p value

Age, mean (SD), y 21.0 (2.4) 20.9 (2.6) 0.654
Race/ethnicitya 0.001

White 305 (36.2) 29 (23.0)
Black 219 (26.0) 52 (41.3)
Hispanic 318 (37.8) 45 (35.7)

Marital status, (%)b 0.955
Single, never married 529 (62.6) 79 (62.2)
Living together/married 280 (33.1) 42 (33.1)
Divorced/separated/widowed 36 (4.3) 6 (4.7)

Education, (%)c 0.775
Did not complete high school 127 (15.1) 21 (16.8)
High school graduated 414 (49.2) 63 (50.4)
At least some college 301 (35.8) 41 (32.8)

Household income, (%)e 0.462
< $30,000 626 (82.5) 93 (85.3)
$30,000 or more 133 (17.5) 16 (14.7)

Evacuation statusf 0.001
Yes 600 (72.0) 106 (86.2)
No 233 (28.0) 17 (13.8)

Birth control methodg 0.360
Pills 343 (42.5) 49 (38.6)
Shot 213 (26.4) 33 (26.0)
Condoms 124 (15.4) 17 (13.4)
Ring/IUD/patch/implant/others 128 (15.8) 28 (22.1)

Unprotected sexh < 0.001
None 663 (83.9) 52 (44.4)
1–3 times 83 (10.5) 40 (34.2)
4 or more times 44 (5.6) 25 (21.4)

SD = standard deviation.
aFive Asians and one Native American were in the ‘‘had access’’ group while 1 Asian was in ‘‘no access’’ group.
bThree women did not answer in the ‘‘had access’’ group.
cTwo women in the ‘‘no access’’ group and six women in the ‘‘had access’’ group did not answer this question.
dOr currently enrolled.
eOne women in the ‘‘no access’’ group and four women in the ‘‘had access’’ group did not answer this question.
fFour women in the ‘‘no access’’ group and 15 women in the ‘‘had access’’ group did not answer this question.
gThirty-seven women did not answer in the ‘‘had access’’ group.
hTen women in the ‘‘no access’’ group and 58 women in the ‘‘had access’’ group did not answer this question.
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the effects of Hurricane Ike up to almost 2 years after the
incident.

Despite these limitations, our work adds to the literature
because it is among the first to examine the effects of a
hurricane-related evacuation on access to reproductive health
care. Our data may be used to address potential problems in
future natural disasters. Access to resources is critical in dis-
tinguishing the impact of disasters on different groups of
people.2 Ways to address the harmful effects of disasters in-
clude taking measures to avoid or allay the impact of the
disasters or attempt to ameliorate postdisaster situations.
These have a symbiotic relationship since lessening the di-
saster vulnerability of disadvantaged groups simultaneously
improves both pre- and postdisaster living conditions, espe-
cially if measures are taken to empower vulnerable popula-
tions to be more self-sufficient.2

For predisaster preparation, several new studies have
called for new emergency response models33 that more
specifically serve the needs of diverse groups. With regards
to contraception, perhaps family planning clinics can pro-
vide education and more mobile forms of birth control, such
as condoms, to be added to people’s disaster emergency
packs.

For postdisaster response, our findings suggest a community-
based disaster model that takes women’s reproductive needs
into account (see also Pan American Health Association7 and
Richter and Flowers16) such as access to and education on var-
ious forms of birth control. This access and education may have
to be provided to women (e.g., brought to shelters or have
mobile clinics) rather than expecting women to come to a family
planning clinic. This planning may be better accomplished by
including more women and disaster survivors in disaster re-
sponse preparation, implementation, and evaluation34 at the
city, state, and national levels to focus on relief and rebuilding
efforts.2

Debate exists about whether disasters and responses to
them produce long-term change or merely accelerate or de-
celerate preexisting trends. The amount of potential change
depends not only on the unit of analysis (individuals versus
structures),35 but also upon the abilities of those in influential
positions. There are those who are aware of their powerful
positions and do not want to change the status quo. There are,
however, many more who have some ability to change ex-
isting inequality yet lack the knowledge of the situations at
hand or the knowledge of how to make change.2 Our findings
are geared to an audience of public and urban planners, pol-
iticians, social scientists, and medical and insurance provid-
ers, in hopes of making appropriate changes before the next
natural disaster.
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