
SHORT COMMUNICATION

Psychosocial distress among women following a natural disaster
in a low- to middle-income country: Bhealthy mothers, healthy
communities^ study in Vanuatu

Alysa Pomer1 & Giavana Buffa2 & Marie-Belle Ayoub3
& Fasiah Taleo4

& J. Hunter Sizemore5
& Apisai Tokon4

&

Chim W. Chan6
& Akira Kaneko6,7,8

& Jimmy Obed4
& Jerry Iaruel4 & George Taleo4

& Len Tarivonda4 &

Kelsey N. Dancause3

Received: 2 May 2018 /Accepted: 17 May 2019
# Springer-Verlag GmbH Austria, part of Springer Nature 2019

Abstract
Natural disasters have major consequences for mental health in low- and middle-income countries. Symptoms are often more
pronounced among women. We analyzed patterns and predictors of distress among pregnant and non-pregnant women 3–4 and
15–16 months after a cyclone in Vanuatu, a low- to middle-income country. Distress levels were high among both pregnant and
non-pregnant women, although pregnant women showed lower longer-term symptoms. Low dietary diversity predicted greater
distress, which could affect women even in villages with little cyclone damage.
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Introduction

Natural disasters affect an increasing number of people glob-
ally, especially in low- and middle-income countries (LMICs).
Risk for adverse mental health outcomes after natural disasters
is often more pronounced among women than men (Norris
et al. 2002; Galea et al. 2005; Sohrabizadeh et al. 2016) and
might vary based on pregnancy status. Physiological and

emotional responses to stress are attenuated during pregnancy,
representing a buffering mechanism for the pregnant woman
and fetus (Christian 2012). However, pregnant women face
specific burdens, such as disrupted access to obstetric care
(ACOG 2010), which could exacerbate distress following nat-
ural disasters. Few distress studies following natural disasters
in LMICs address variations by pregnancy status.

In March 2015, the lower- to middle-income country of
Vanuatu experienced a Category 5 cyclone that left many vil-
lages in ruins. As part of a broader study on prenatal stress and
infant development, we assessed predictors of maternal dis-
tress after the cyclone and compared patterns among pregnant
and non-pregnant women.

Materials and methods

This study was approved by the Human Research Ethics
Committee of the University of Quebec in Montreal, and the
Vanuatu Minstry of Health.

We created a self-report questionnaire to assess demo-
graphics (age, marital status, number of children, years of
education), dietary patterns, damage due to the cyclone, and
distress due to the cyclone. Adult women on four islands
(Aneityum, Efate, Erromango, Tanna) were invited to
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participate. Data were collected 3–4 months after the cyclone,
in June–July 2015. On Efate, home of the urban capital, we
conducted convenience sampling at local clinics, the women’s
center, and the open-air market. On the other islands, women
were recruited during malariometric surveys in 12 rural com-
munities (Chan et al. 2017). We repeated distress and dietary
evaluations on three islands (Aneityum, Efate, Tanna) 15–
16 months after the cyclone, in June–July 2016.

Instruments

Surveys were conducted in Bislama, the lingua franca of
Vanuatu.

Cyclone damage We assessed damage to women’s village,
home, and gardens due to the cyclone. Responses were on a
4-point scale from BGood, untouched by cyclone^ to BSevere
damage, must rebuild.^ We summed responses across the
three categories. Women also reported number of days with-
out adequate food and water following the cyclone.

Distress Distress was assessed using a Bislama adaptation of
the Impact of Event Scale-Revised (IES-R) (Weiss and
Marmar 1997). Questions were translated to Bislama and
reviewed by local speakers. Three questions from each cate-
gory (intrusive thoughts, hyperarousal, avoidance) were
retained in the final questionnaire. Women reported on a scale
of 0 (BNot at all^) to 4 (BExtremely^) the extent to which they
experienced symptoms relative to the cyclone. The mean of
response values for all 9 items was used for analyses.

Dietary diversity Women completed 24-h dietary recall, and
foods were classified into nine groups based onmicronutrients
using the Women’s Dietary Diversity Score (FAO 2010).
Dietary diversity was calculated as the number of groups rep-
resented in the recall.

Analyses

We analyzed descriptive statistics, including differences in
means among pregnant and non-pregnant women and among
islands, using one-way ANOVA.

Predictors of distress We used general linear models to test
predictors of distress 3–4 months after the cyclone. Full
models included damage to village, home, and garden; days
without adequate food; days without adequate water; dietary
diversity; island; pregnancy status; and key demographic var-
iables (age, years of education, number of children). We re-
peated general linear models to test predictors of distress in
2016. Full models included dietary diversity, island, pregnan-
cy status, and key demographic variables.

Prevalence of high distress Although the IES-R suggests cut-
offs at which risk of PTSD is likely elevated, we cannot di-
rectly apply these to our adapted questionnaire. A cutoff of ≥
37 on the IES-R is suggested as high enough to predict sup-
pressed immune function. This translates to a mean score of
1.7 on our questionnaire, which we used to categorize high
distress, to facilitate comparison to other studies.

Statistical significance was defined as p < 0.05. Analyses
were conducted with SPSS 22 (IBM Statistics).

Results

Surveys were completed by 926 women in 2015 and 1365 in
2016. Table 1 shows descriptive statistics, including compar-
isons by pregnancy status. Mean scores on the damage ques-
tionnaire in 2015, days without adequate food, and days with-
out adequate water differed among islands (p < 0.001) (analy-
ses not shown). Despite these differences, dietary diversity
scores in 2015 did not differ among islands (p = 0.438).

Predictors of distress in 2015 Controlling for island (p =
0.067), demographic variables (age, p = 0.349; education,
p = 0.556; number of children, p = 0.581), and days without
adequate food (p = 0.602) and water (p = 0.316), predictors of
distress included dietary diversity (p = 0.023) and damage to
home, village, and garden (p < 0.001). Pregnancy status did
not predict distress (p = 0.633): adjusting for covariates, mean
distress scores were 2.1 (95% CI = 2.0–2.3) among pregnant
and 2.2 (95% CI = 2.1–2.3) among non-pregnant women.
Table 2 shows parameter estimates for all variables.
Replacing the composite damage score with individual scores
indicated that damage to the village (p = 0.026) and house
(p = 0.014) predicted distress, whereas damage to the garden
did not (p = 0.910). Results for other variables were
unchanged.

Predictors of distress in 2016 Island (p = 0.099), age (p =
0.554), and number of children (p = 0.962) did not predict
distress, and dietary diversity was no longer a significant pre-
dictor of distress in 2016 (p = 0.066). Rather, education was
the most robust predictor (p < 0.001). Furthermore, pregnancy
status predicted distress in 2016 (p = 0.013). Adjusted for co-
variates, mean distress was lower among pregnant (1.3, 95%
CI = 1.2–1.4) than non-pregnant (1.5, 95% CI = 1.4–1.6)
women.

Prevalence of high distress Based on the cutoff of 1.7, 71.5%
of non-pregnant and 65.9% of pregnant women (70.5% total)
had high symptoms of distress in 2015, and 38.6% of non-
pregnant and 28.9% of pregnant women (33.7% total) had
high symptoms of distress in 2016.
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Discussion

Our objective was to assess maternal distress following a nat-
ural disaster in Vanuatu, and differences based on pregnancy
status. Pregnant women showed slightly lower distress scores
than non-pregnant women in 2016, consistent with a stress
buffering effect during pregnancy. However, pregnant and
non-pregnant women were equally vulnerable to distress 3–
4 months after the cyclone, with 65.9% of pregnant women
experiencing symptoms of high distress. This could hold

implications for infant development: among pregnant women,
greater distress due to the cyclone predicted lower infant
birthweight and was a more important predictor than dietary
diversity (Pomer et al. 2018). Extra services for pregnant
women might need to be prioritized in the early months fol-
lowing a disaster.

As expected, greater damage to the village and home pre-
dicted greater distress. Other predictors included lower educa-
tion and lower dietary diversity. People with greater education
might have more resources to aid in recovery, or might be

Table 1 Descriptive statistics
with p values testing differences
between pregnant and non-
pregnant women

Not pregnant Pregnant p value

Mean (SD) n Mean (SD) n

2015

Age (years) 32.9 (10.5) 671 25.6 (5.5) 142 < 0.001

Years of school 6.7 (3.7) 642 7.3 (3.9) 140 0.069

Number of children 3.3 (1.9) 669 2.0 (1.8) 143 < 0.001

Dietary diversity 2.9 (1.2) 601 3.2 (1.1) 130 0.032

Distress 2.2 (0.9) 636 2.1 (0.9) 134 0.056

Damage to village, home, garden 10.9 (1.8) 578 10.7 (1.8) 128 0.185

Days without food 18.8 (24.8) 629 15.1 (22.4) 130 0.114

Days without water 16.0 (24.6) 631 12.6 (23.2) 130 0.151

2016

Age (years) 32.4 (11.7) 678 25.5 (9.0) 646 < 0.001

Years of school 8.2 (3.4) 644 9.7 (3.3) 559 < 0.001

Number of children 2.9 (1.8) 685 1.3 (1.4) 659 < 0.001

Dietary diversity 3.7 (1.3) 580 4.0 (1.3) 572 0.004

Distress 1.5 (0.9) 549 1.2 (0.9) 564 < 0.001

Table 2 Summary of general
linear models (unstandardized
coefficients β, partial η2, p values)
testing predictors of distress

Variable 2015 2016

β Partial
η2

p value β Partial
η2

p value

Island

Efate 0.164 0.002 0.304 0.119 0.001 0.269

Tanna − 0.042 < 0.001 0.810 0.308 0.005 0.033

Erromango* 0.274 0.004 0.155 – – –

Aneityum (Ref)

Age (years) 0.005 0.002 0.349 − 0.002 < 0.001 0.554

Years of education 0.006 0.001 0.556 − 0.072 0.056 < 0.001

Number of children 0.014 0.001 0.581 0.001 < 0.001 0.962

Pregnant − 0.048 < 0.001 0.633 − 0.162 0.007 0.013

Dietary diversity − 0.073 0.009 0.023 − 0.043 0.004 0.066

Hardship (damage to village, home,
garden)*

0.125 0.036 < 0.001 – – –

Days without adequate food* − 0.001 < 0.001 0.602 – – –

Days without adequate water* 0.002 0.002 0.316 – – –

Italicized entries indicate statistically significant predictors of distress

*Assessed only in 2015
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more likely to seek mental health services. Limited dietary
diversity predicted distress independent of cyclone damage,
highlighting broader effects of the disaster on women’s psy-
chological health even among those with little direct exposure.
This underscores the importance of broadening interventions
across the region, rather than only in severely damaged
communities.

Despite limited healthcare infrastructure, the importance of
mental health interventions following disasters is increasingly
recognized in LMICs. In Vanuatu, mental health gained in-
creased public attention following the cyclone, and more local
health professionals have participated in mental health train-
ing workshops. This contributed to a first-of-its-kind response
in Vanuatu in 2017, when the entire population of one island
was evacuated due to volcanic activity. A small team was sent
to provide professionally led group discussions and individual
psychological first aid in some displacement camps. Our stud-
ies showed that these services were used along with traditional
support systems such as local healers, and that women who
did not have access to these support networks had higher
distress (Zahlawi et al. 2019). Training local non-specialists
such as community healthcare workers to provide mental
health services is a promising strategy for increasing mental
health capacity in LMICs (Kakuma et al. 2011). Local com-
munity workers might be well-positioned to adapt interven-
tions to the cultural context, which helps to lay foundations for
long-term continuation.

Study limitations include the convenience sample and self-
report instruments. Although we sampled in the same com-
munities in 2015 and 2016, the samples do not include the
exact same participants and we cannot assess longitudinal
changes in distress. Furthermore, our adaptation of the IES-
R cannot be directly compared to the original, and our figures
on prevalence of high distress must be interpreted cautiously.

As the number and severity of natural disasters increases in
LMICs, the need for tailored and sustainable mental health
interventions will continue to grow. Our results highlight the
importance of broadening interventions across the larger re-
gion, rather than only among those from severely damaged
communities. Pregnant women are equally vulnerable to
shorter-term distress symptoms, highlighting the need for ser-
vices in the early months following the disaster. Furthermore,
although distress symptoms decrease with time, a substantial
part of the population (including pregnant, but especially non-
pregnant women) experiences longer-term symptoms.
Ultimately, small-scale interventions following disasters
might lay the foundation for development of broader mental
health infrastructure in LMICs, which represents a major pub-
lic health priority (Epping-Jordan et al. 2015).
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