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Dietary attitudes and behaviours of women in China
after the 2008 Wenchuan earthquake in three

seismically different zones
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Background and Objectives: The sudden occurrence of the 2008 Wenchuan Earthquake not only devastated
people’s health, but also may have impacted on the psychological and dietary attitudes and behaviours of the sur-
vivors. Although the influence of natural disaster on people’s health has been extensively investigated, there is a
lack of information about the effects on people’s dietary attitudes and behaviours. Our aim was to evaluate the in-
fluence of the Wenchuan earthquake on the dietary attitudes and behaviours of adult women from different zones
of China in July 2008. Methods and Study Design: 736 women, aged 18-55 years old, were randomly selected
and interviewed after the earthquake. Women were selected from three zones: the earthquake zone (n=206), the
shaking zone (n=326), and the non-seismic zone (n=204). Results: Although nutrition knowledge mean scores of
women in the three zones were relatively low, the women in the earthquake zone became more vigilant about the
nutritional value and acceptability of food than women in the other two zones. Nevertheless, women in the earth-
quake zone also developed some arguably untoward, if understandable, behaviour after the disaster. They in-
creased their consumption and tendency to stock instant food and snack items. That said, these findings were
modulated by other factors such as age, residence, Body Mass Index (BMI), and nutrition knowledge itself, as
were post-earthquake eating behaviours, as judged by the ordinal logistic regression analyses performed. Conclu-
sions: The major Wenchuan earthquake was associated with differentials in dietary attitudes and behaviours

among women by seismic zone.
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INTRODUCTION

The Wenchuan earthquake occurred in Sichuan Province,
China, at 2:28 p.m. on May 12, 2008."? The quake meas-
ured 8.0 on the Richter scale, and led to over 400,000
casualties, including the deaths of nearly 30,000 children.
Months after the main earthquake, strong aftershocks,
including several that exceeded magnitude 6.0, continued
to hit the area, causing terrible casualties and damage in
different zones of China.’ This earthquake had a signifi-
cant impact on individuals, the public, and the state. Such
impact may lead to complicated social and psychological
outcomes in those affected.*’

More than three million lives have been lost worldwide
because of natural disasters in the past two decades.’
Earthquakes are associated with a greater loss of life than
any other natural disaster.” Sudden earthquakes lead to a
series of tragic events. For example, the 1976 Tangshan
Earthquake® not only caused harm to people’s physical
health, but also wreaked havoc on survivors’ psychologi-
cal well-being.”"°

Although many investigations have been conducted on
the influence of natural disasters on human health,'""'? the
influence of earthquakes on dietary attitudes and behav-
iours is scarce. Emergencies can adversely affect nutri-

tional well-being across a range extending from malnutri-
tion, to food-borne and related illness (morbidity), and
premature death (mortality)."* During the post-earthquake
reconstruction phase, a compromised food supply can
perpetuate malnutrition, increased morbidity and mortali-
ty.'"* All of this can last for a long time after the earth-
quake.”” Thus, tailored nutritional programs are para-
mount for reducing the burden of nutritionally-related
disorder and disease in earthquake zones, especially for
women, children and other vulnerable sectors of the
population.'®"® This preparedness is now increasingly a
feature of food and nutritional governance in earthquake
zones."

In consideration of these factors, the authors of the cur-
rent study hypothesized that the eating attitudes and be-
haviours of women might be influenced, not only by an
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earthquake, but also by its aftermath. Hence, the authors
conducted an investigation to evaluate the influence of
earthquakes on the dietary attitudes and behaviours of
adult women in different zones of China, and to provide
essential data for the development of effective nutritional
countermeasures following future earthquakes.

MATERIALS AND METHODS
Participants
The investigation was conducted after the May 12, 2008
earthquake during July to September 2008. Stratified ran-
dom sampling was employed to select 736 adult women,
aged 18-55 years old. All zones of China were first divid-
ed into three different seismic zones, namely, the earth-
quake zone, shaking zone, and non-seismic zone. Repre-
sentative zones were then selected randomly from these
three different areas. Afterwards, five villages were ran-
domly chosen from each previously selected zone and all
participants were randomly selected from each sub-zone.
From the sampling method, a total of 206 participants
were recruited from the earthquake zone, particularly
from Sichuan [Guangyuan (Qingchuan) and Mianyang
(Beichuan)], where the major earthquake occurred; 326
were from the shaking zone, particularly from Chongqing
(Yuzhong and Wanzhou districts), Ningxia (Yuanzhou,
Guyuan, Haiyuan, and Zhongwei), and Shanxi (Xi’an,
Weinan, and Baoji), located around the quake zone; 204
were from the non-seismic zone, particularly from Liao-
ning (Shenyang), relatively far from Sichuan. The select-
ed places are graphically illustrated in Figure 1. The in-
clusion criteria for participation in the study were as fol-
lows: (1) female, (2) within the age range of 18-55 years,
(3) not suffering from severe diseases, (4) local residents
who have resided in the area for at least five years, and (5)
not pregnant or nursing.

In this study, women were selected as research subjects
for two main reasons. First, the mental health of women
is usually vulnerable to many external factors. Second,
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after the disaster, improving women’s nutritional status
must be considered a priority."> And Chinese women play
an important role in the diet of the entire family, given
that they are the backbone, and the representative of their
family’s overall situation.

Instruments
The questionnaire was created based on the health
knowledge-attitude-behaviour model,”® which was specif-
ically designed for the target population. The final version
was completed after a pilot investigation (20 individuals
participated in pretest) and repeated discussions with ex-
perts. The instrument had acceptable face and content
validity, and contained both open- and closed-ended
questions that were grouped into seven sections. The sev-
en sections included the following:

* Basic information (age, height, weight, family income
per month, etc.);

* Nutritional knowledge (total score of 12, with a higher
score indicating higher level of knowledge, and main-
ly involved in the nutrition knowledge of fruits, vege-
tables, pure water, biscuits, instant noodles, etc. The
total mean score of knowledge was classified into the
next three categories based on the quintile scores and
coded as <60% “low”, 61% to 80% “good”, and >80%
“excellent” respectively);

* Dietary psychology (having illusions of aftershocks,
paying more attention to “‘eating”, “eating” to ease the
pressure, etc.);

* Nutritional attitudes (type of food intake considered to
be healthy, consciously ensuring high daily intake of
nutrients, etc.);

* Nutrition-related behaviour (changes in food con-
sumption level, the consumption of snacks, stocking
on instant food after the earthquake, etc.);

* Food consumption frequency (main food consumption

frequency before and after earthquake); and

Need for nutritional education (getting more nutrition
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Figure 1. Participants from different zones exposed to the Wenchuan earthquake in China. The investigator recruited the participants from
the cities of Guangyuan (Qingchuan) and Mianyang (Beichuan) in Sichuan; the districts of Yuzhong and Wanzhou in Chongqing; the
counties of Yuanzhou, Guyuan, Haiyuan, and Zhongwei in Ningxia; and the cities of Xi’an, Weinan, and Baoji in Shanxi and Shenyang in

Liaoning.
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knowledge, kinds of nutrition knowledge accumulated,
etc.).

The participants were asked to report their respective
height and weight. BMI was calculated as the ratio of
weight (kg) to the square of height (m). Participants with
BMI >24 kg/m* and <28 kg/m* were classified as over-
weight, while those with BMI >28 were classified as
obese according to the Chinese criteria.”’

Ethics statement

The study protocol was approved by the Ethics Commit-
tee of Chongqging Medical University. Written informed
consents were obtained from all participants. Participation
in this study did not affect earthquake relief and treatment,
particularly in the earthquake zone.

Survey implementation

All investigators came from the school of Public Health
and Management at the Chongqing Medical University.
Some preventive medical and nutrition sciences students
were recruited via interview to join the investigation team
at the start of each term. Their major teachers (professor
zhao and zhang) gave the students general training once
or twice a month and specialized training before conduct-
ing each survey. The training taught them how to intro-
duce our study to the participants and how to avoid mis-
leading participants. The investigators also undertook
simulation training to make them more familiar with the
study. Only investigators, who were familiar with the
approach, objectives, methodology of the research and
experienced in handling potentially sensitive issues, were
allowed to conduct the survey.

The survey was implemented once the aim of the re-
search was thoroughly explained to the participants by
investigators. The participants were informed that they
could withdraw from the study at any stage. They were
also guaranteed anonymity, along with the confidentiality
of their responses. With the approval of the participants, a
private interview with each participant was conducted in
separate rooms to ensure the completeness and accuracy
of information.

Statistical analyses

The data in the questionnaires were checked carefully
before these were encoded in the database, using the Epi-
data 3.1 software. All entries were double checked to
avoid errors. Strict sorting was conducted, followed by
data cleaning. Statistical analyses were performed using
statistical analysis system software (version 9.0; SAS
Institute, Cary, NC). Such analyses focused on descrip-
tive and analytical statistics. Descriptive data were ex-
pressed as meantstandard deviation (SD) or percentage
(%). Analysis of variance (ANOVA) was applied to as-
certain the significance of the differences among continu-
ous variables. Chi-square test and Fisher’s exact test were
applied to test for differences in categorical variables be-
tween or among two or three groups. All statistics were
analyzed through a two-sided test. Here, p-values of less
than 0.05 among the three groups and less than 0.017
between any two groups were considered statistically
significant. The formula, ¢'=1-%1-«a , was utilized to

calculate the Chi-square test critical values for the multi-
ple comparisons.*

RESULTS

Demographic characteristics of the participants

The demographic characteristics of participants were
shown in Table 1. A total of 736 adult women were re-
cruited to answer the survey questionnaire. Among these,
206 were from the earthquake zone, 326 were from the
shaking zone, and 204 were from the non-seismic zone.
Their ages ranged from 18-55 years.

Nutrition knowledge

The mean scores on nutrition knowledge gained by the
women from the three groups were relatively low (refer-
ring to total score: 12 points) (Table 2). The scores of the
women in the earthquake (6.90+2.07) and shaking
(6.93£1.91) zones were higher than those living in the
non-seismic zone (6.12%1.65) (p<0.0001). However, no
difference was observed between women from the earth-
quake zone and those from the shaking zone (p=0.838).

Dietary psychology

Psychological impact on the senses after the earth-
quake

Table 3, the sense-related changes experienced by these
women were different from one another, and such differ-
ence was statistically significant (p<0.0001). Aftershock
hallucinations felt by women in the earthquake zone
(78.2%) were significantly higher than those felt by
women in the shaking (62.8%) (p=0.0002) and non-
seismic zones (22.9%) (p<0.0001). Furthermore, after-
shock hallucinations felt in the shaking zone were higher
than those in the non-seismic zone (p<0.0001).

Health concerns

After the earthquake, the health concerns of the women in
the three zones exhibited a statistically significant change
(»<0.0001), as shown in Table 3. The women in the
earthquake zone (60.7%) began paying more attention to
health than those in the shaking (39.9%) (»<0.0001) and
non-seismic zones (17.6%) (p<0.0001). In addition, the
women in the shaking zone paid more attention to health
than the women in the non-seismic zone (p=0.0015).

Dietary concerns

The survey results showed a significant difference among
the women with regards their dietary concerns
(»<0.0001), as shown in Table 3. The women in the
earthquake (35.4%) and shaking (24.9%) zones paid more
attention to eating, compared with those living in the non-
seismic zone (0.5%) (p<0.0001). However, no difference
was observed between women from the earthquake and
shaking zones (p=0.083).

“Eating” to ease the pressure

A total of 61 women in the earthquake zone, 61 in the
shaking zone, and 8 from the non-seismic zone turned to
eating in order to relieve their stress after the earthquake
(Table 3). A statistically significant difference was ob-
served among the three groups with regards this coping



852 P Hu, LL Han, FG Hou, XL Xu, M Sharma and Y Zhao

Table 1. Demographic characteristics of the participants from different zones

Variable Earthquake zone Shaking zone Non-seismic zone
(n=206) (n=326) (n=204)
Age 30.5(10.5) 30.6 (10.8) 34.6(8.2)
Height* 160 (5.2) 161 (5.9) 161 (4.1)
Weight* 52.0(5.8) 51.9(7.6) 54.8 (6.4)
BMP 20.3(2.1) 20.0 (2.9) 21.1(2.4)
Nationality
Han 191 (92.7) 272 (83.4) 202 (99.0)
Ethnic Minorities’ 15(7.3) 54 (16.6) 2 (1.0)
Vocation
Student 56 (27.2) 108 (33.1) 1(0.5)
Company employees 57 (27.7) 92 (28.2) 22 (10.8)
Trader 37 (18.0) 24 (7.4) 2 (1.0)
Worker 3(1.4) 30(9.2) 15(7.3)
Unemployed 53 (25.7) 72 (22.1) 164 (80.4)
Education level
Junior high school or below 20 (9.7) 31(9.5) 114 (55.9)
High school/Technical school/vocational school 44 (21.4) 69 (21.2) 74 (36.3)
Junior college 74 (35.9) 74 (22.7) 7(3.4)
College or above education 68 (33.0) 152 (46.6) 94.4)
Family income per month (CNY)
<500 10 (4.9) 15 (4.6) 9(4.4)
500-1,000 61(29.4) 58 (17.8) 46 (22.7)
1,000-2,000 86 (41.8) 127 (39.0) 64 (31.5)
2,000-3,000 38 (18.5) 98 (30.1) 49 (24.1)
3,000-4,000 9(44) 19 (5.8) 22 (10.9)
>4,000 2 (1.0) 9(2.7) 19 (6.4)

Data was expressed as mean=SD, in terms of mean (SD) if variables were continuous, and number (%) if variables were binary.

Ethnic minorities refer to the non-Han population in China.

1FBody height and weight were obtained from self-administered structured questionnaire.
YBMI: Body mass index, calculated as the ratio of weight (kg) to the square of height (m).

Table 2. The scores of nutrition knowledge

Earthquake zone Shaking zone Non-seismic zone 1 5 3
(n=206) (n=326) (n=204) P P P P
Score 6.90 (2.07) 6.93 (1.91) 6.12(1.65) <0.0001 0.838  <0.0001 <0.0001

Data was expressed as mean (SD).

p: ANOVA for any between groups difference; pl: Earthquake zone vs shaking zone; p2: Earthquake zone vs non-seismic zone; p3:

Shaking zone vs non-seismic zone.

mechanism (p<0.0001). When the different zones were
compared, significant differences were noted between any
two groups (p=0.0046, p<0.0001). The women in the
earthquake zone (29.6%) were more likely to eat to ease
their psychological pressure, possibly resulting from the
earthquake, followed by women in the shaking (18.9%)
and non-seismic zones (3.9%).

Dietary attitudes

Understanding of healthy food intake

As shown in Table 4, the survey results indicated that
women from the earthquake, shaking, and non-seismic
zones did not manifest statistically significant differences
in terms of their understanding of healthy food intake
(Fisher’s exact test: p=0.316).

Consciously ensuring high daily intake of nutrients

According to Table 4, the women displayed a statistically
significant difference with regards their consciousness of
ensuring high daily intake of nutrients (p<0.0001). No
difference was found between the women from the earth-
quake (51.9%) and shaking zones (60.8%) (p=0.045).

However, women from the earthquake (p<0.0001) and
shaking zones (p<0.0001) manifested a higher level of
consciousness than those from the non-seismic zone
(27.8%).

Dietary behaviours

Changes in food consumption level after the earth-
quake

As seen in Table 5, the results showed a statistically sig-
nificant difference among the women with regard to the
level of food consumption (p<0.0001). All comparisons
between any two zones showed a statistical significance
(»<0.0001) as well. The women in the earthquake (32.5%)
and shaking (22.2%) zones manifested an evident in-
crease in food consumption, but those from the non-
seismic zone (2.9%) exhibited almost no change.

Changes in the consumption of snacks

As shown in Table 5, the snack consumption of the wom-
en after the earthquake differed significantly (p<0.001).
All comparisons between two different zones showed
statistical significance (p<0.0001). The increase in snack
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Table 3. Effects of the earthquake on the dietary psychology of the participants from different zones
Earthquake Shaking zone ~ Non-seismic 1 > 3
zone (n=206) (n=326) zone (n=204) P P P P
Whether you have illusion of aftershocks? <0.0001 0.0002 <0.0001 <0.0001
Yes 161 (78.2) 201 (62.8) 46 (22.9)
No 45(21.8) 119(37.2) 155(77.1)
Do you pay more attention to health? <0.0001 <0.0001 <0.0001  0.0015
Yes 125 (60.7) 128 (39.9) 36 (17.6)
No 34 (16.5) 92 (28.7) 103 (50.5)
Unclear 47(22.8) 101 (31.4) 65 (31.9)
Do you pay more attention to eating? <0.0001 0.083  <0.0001 <0.0001
Yes 73 (35.4) 80 (24.9) 1(0.5)
No 85 (41.3) 165 (51.2) 127 (62.3)
Unclear 48 (23.3) 77 (23.9) 76 (37.2)
Do you ease the pressure through eat? <0.0001 0.0046 <0.0001 <0.0001
Yes 61 (29.6) 61 (18.9) 8(3.9)
No 145 (70.4) 261 (81.1) 195 (96.1)

Data was expressed as n (%).
p: ANOVA for any between groups difference; p1: Earthquake zone vs shaking zone; p2: Earthquake zone vs non-seismic zone; p3: Shak-
ing zone vs non-seismic zone.

Table 4. Effects of the earthquake on the dietary attitudes of the participants from different zones

Earthquake Shaking zone ~ Non-seismic | 5 3
zone (n=206) (n=326) zone (n=204) P P P P

How much food intake is considered to be healthy’ 0.316

Half full 26 (12.7) 42 (13.1) 26 (12.7)

Moderate 175 (85.8) 266 (82.6) 175 (85.8)

Full 1 (0.5) 10(3.1) 1 (0.5)

Just a little every meal 2 (1.0) 4(1.2) 2 (1.0)
Consciously ensuring high daily intake of nutrients <0.0001  0.045  <0.0001 <0.0001

Yes 107 (51.9) 194 (60.8) 55(27.8)

No 99 (48.1) 125 (39.2) 143 (72.2)

Data was expressed as n (%).

p: ANOVA for any between groups difference; p1: Earthquake zone vs shaking zone; p2: Earthquake zone vs non-seismic zone; p3: Shak-
ing zone vs non-seismic zone.

TFisher exact test: theoretical frequency is too small.

Table 5. Effects of the earthquake on the dietary behavior of the participants from different zones

Earthquake Shaking zone Non-seismic | ) 3
zone (n=206) (n=326) zone (n=204) P P P P
Food consumption level <0.0001 <0.0001 <0.0001 <0.0001
Increased 67 (32.5) 71(22.2) 6(2.9)
Decreased 46 (22.3) 29 (9.1) 2 (1.0)
No change 93 (45.2) 220 (68.7) 196 (96.1)
Consumption of snacks
Increased 54 (26.2) 66 (20.7) 8(3.9) <0.001 <0.0001 <0.0001 <0.0001
Decreased 56 (27.2) 21 (6.6) 3(1.5)
No change 96 (46.6) 232 (72.7) 193 (94.6)
Instant food reserve
Increased 125 (61.0) 103 (32.3) 16 (7.8) <0.0001 <0.0001 <0.0001 <0.0001
Decreased 17 (8.3) 17 (5.3) 0
No change 63 (30.7) 199 (62.4) 188 (92.2)

Data was expressed as n (%).
p: ANOVA for any between groups difference; p1: Earthquake zone vs shaking zone; p2: Earthquake zone vs non-seismic zone; p3: Shak-
ing zone vs non-seismic zone.

consumption in the earthquake zone (26.2%) was more
apparent than those in the shaking (20.7%) and non-
seismic (3.9%) zones.

Changes in the tendency to stock instant food after the
earthquake
After the earthquake, the amount of instant food stocked

by women in the three areas differed significantly
(»<0.0001). According to Table 5, the increase in the
amount of instant food stocked in the earthquake zone
(61.0%) was more significant compared with those in the
shaking (32.3%) (»<0.0001) and non-seismic zones
(7.8%) (p<0.0001), which posted the largest increase
among the three groups.
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Table 6. Logistic regression for the effects of the earthquake on eating behaviours

Changes in the consumption of snacks after the earthquake*

Variable . . R 95% CT'
Estimate SE Sig. OR Lower bound Upper bound
Age 0.03 0.01 0.01° 1.03 0.01 0.04
Residence® -0.49 0.21 0.02" 0.61 -0.89 -0.08
BMI -0.13 0.04 0.00" 0.88 -0.20 -0.06
The scores of nutrition -0.10 0.05 0.03" 0.91 -0.19 -0.01
knowledge
Education level'
1 -0.28 0.33 0.39 0.75 -0.93 0.36
2 -0.44 0.27 0.10 0.64 -0.96 0.08
3 0.06 0.24 0.81 1.06 -0.41 0.52
4 0
Income
1 -0.26 0.67 0.70 0.77 -1.57 1.05
2 -0.72 0.58 0.21 0.46 -1.86 0.41
3 -0.53 0.57 0.34 0.59 -1.64 0.57
4 -0.21 0.59 0.71 0.81 -1.33 0.90
5 -0.18 0.62 0.77 0.84 -1.40 1.04
6 0
Zone
1 0.51 0.29 0.08 0.60 -0.06 1.09
2 0.74 0.21 <0.01™ 0.48 0.33 1.16
3 0

"This parameter is set to zero.
TOR: odds ratio; CI: confidence interval.

iFChanges in the consumption of snacks: 1: decreased; 2: no change; 3: increased.

YResidence: 0: town; 1: country.

IEducation level: 1: junior high school or below; 2: high school /technical school/vocational school; 3: junior college; 4: college or above.
ncome: 1: <500; 2: 500-1000; 3: 1000-2000; 4: 2000-3000; 5: 3000~4000; 6: >4000.

Zone: 1: non-seismic zone; 2: shaking zone; 3: earthquake zone.
*Statistically significant (p<0.05); **Statistically significant (p<0.01).

Logistic regression for the effects of the earthquake on
eating behaviours

Several factors were considered in modeling the effects of
the earthquake on eating behaviours (e.g., changes in the
consumption of snacks after the earthquake). Age, resi-
dence, BMI, the scores of nutrition knowledge, and the
zone affected the eating behaviours, as observed in the
ordinal logistic regression analysis (Table 6). The women
were more likely to increase their consumption of snacks
after the earthquake with increasing age (OR=1.03).
Those who lived in town were more likely to increase
their consumption of snacks after the earthquake those in
the countryside (OR=0.61). The women were more likely
to increase their consumption of snacks after the earth-
quake with decreasing BMI (OR=0.88) and nutrition
knowledge scores (OR=0.91). The women in the earth-
quake zone were more likely to increase the consumption
of snacks after the earthquake than those in the shaking
zone (OR=0.48).

DISCUSSION

In terms of objective data, limited food sources result in
few food choices for earthquake-stricken people.” With
limited options, these people usually pay minimal atten-
tion to food color, flavor and nutrition. Under these con-
ditions, people are more prone to inadequate nutrient in-
take and food insecurity. Thus, relief and public health
professionals should focus more on the occurrence of
various diseases and their prevention.'”'® Ideally, on-
going nutritional surveillance should be a standard prac-

tice so that a deteriorating situation can be identified early
on.”* In terms of the subjective aspect, the food intake
psychology, dietary attitudes behaviours of people after
an earthquake generally exhibit major changes. These
people become more vigilant about the nutritional value
and acceptability of the food they eat than those who live
in other areas.

Nutrition knowledge

The results of this study show that the mean scores in
nutrition knowledge gained by the women from the three
groups are relatively low. One’s knowledge may have
important effects on his dietary attitudes and behaviours,
S0 it is necessary to carry out nutrition health education
after an earthquake.

Dietary psychology

The survivors’ psychological health is a critical force in
strengthening the capacity for disaster preparedness in
nutritional needs."”” On the one hand, we found that the
earthquake exerted a huge impact on survivors’ psycho-
logical health. For example, many respondents reported
experiencing aftershock hallucinations or being in a state
of anxiety and restlessness. On the other hand, some re-
spondents began paying more attention to health and eat-
ing, and even resorted to some unhealthy dietary behav-
iour in order to ease psychological pressure. As such, at
this time, the right diet guidance and psychological chan-
nel are particularly important.
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Dietary attitudes

Most of the people who experienced the earthquake were
in a bad mood afterwards. Some even manifested clinical
anxiety and depression. Clearly, the mental state of peo-
ple significantly affects their need for food. Several indi-
viduals encountered gastrointestinal problems because of
a sluggish state under difficult times. After the earthquake,
the safety of food and drinking water became a major
problem in the reconstruction efforts. The safety of food
and water obviously plays a key role in preventing malnu-
trition and a possible epidemic. The results of this study
show that women in the earthquake zone became more
cautious of their diet, compared with those in the other
zones.

The women in the earthquake zone also experienced
strengthened subjective nutritional intake requirements.
At the same time, they needed substance and had to satis-
fy other objective conditions. Thus, they were more in-
clined to increase their nutrient intake to ensure sufficient
daily nutrient supply as much as possible.

Dietary behaviours

Food is the most basic human physiological need, and
seeking for food is explained by certain psychological
and behavioral science principles. The change experi-
enced in relation to this need affects the motivation to eat
and can either stimulate or dissipate one’s eating behav-
.24

ior.

After the earthquake, the people in the earthquake zone
ate less because of food shortage. Their eating behaviours
were affected by food shortage. Moreover, the psycholog-
ical influence of earthquakes on people can be observed
through both subjective and objective factors.

This study shows that the food consumption level of
women in the earthquake and shaking zones significantly
increased compared with those in the non-seismic zone.
The insufficient food supply triggered fear and other psy-
chological changes among the people after the earthquake.
Food available from aid agencies were mostly in the form
of instant food, which contained high amounts of energy
and fat. Thus, people were more prone to exhibit irration-
al and excessive consumption.

The effects of the earthquake on eating behaviours

The effects of the earthquake on eating behaviours, espe-
cially the tendency to eat snack foods, have public health
significance because they are usually unhealthy. Factors
like age, residence, BMI, the scores of nutrition
knowledge, and zone (earthquake zone, shaking zone, and
non-seismic zone) affected the women’s snack-
consumption behaviour after the earthquake. Nutrition
knowledge scores affected their behaviours, after the
earthquake. As such, the women were more likely to in-
crease their consumption of snacks, with every decreasing
nutrition knowledge scores. In addition, the women in the
earthquake zone were more likely to increase their con-
sumption of snacks after the earthquake than those in the
shaking zone. Thus, nutrition health education is particu-
larly important for women who come from the earthquake
zone. Furthermore, after the earthquake, many people in a
state of anxiety and restlessness experienced loss of appe-
tite. Snacks, although not sedated, can play a role in regu-

lating people’s mood by defusing tension and eliminating
anxiety. Thus, the diet of these people should be im-
proved by adding more carbohydrates usually found in
foods such as lotus seeds, dates, and bananas.
Furthermore, people manifested genuine awareness
about natural disasters after their earthquake experience,
thereby highlighting the importance of considerate treat-
ment and improved quality of life through nutrition and
health care. The psychological and physical trauma
caused by the earthquake induced long-term anxiety;
hence, many respondents blindly believed that eating
highly nutritious food could increase their appetite. Most
of the Chinese people’s beliefs about nutrition are unpop-
ular; specifically, some beliefs and behaviours regarding
nutritional concepts contain no scientific basis.” Moreo-
ver, disasters increase the susceptibility of people to vari-
ous diseases and food poisoning infections. The blind
pursuit for nutritional needs could mislead people into
experiencing adverse consequences. Therefore, providing
essential data is necessary in developing effective nutri-
tional interventions on dietary attitudes and behaviour.

Limitations

This study is not without limitations. First, there is a lack
of a valid and reliable questionnaire in this field. The
questionnaire was self-designed after the pretest and re-
peated discussions with experts. We have yet to conduct a
concurrent study for the questionnaire. Second, in terms
of timing, the survey was conducted two months after the
earthquake. By that time, the dietary attitude and behav-
iour of the people might have already changed. It would
have been better if we had conducted the survey immedi-
ately after the earthquake occurred. Third, an earthquake
is an emergency, for which a baseline survey cannot be
performed, so there is no related information before the
earthquake in Wenchuan. Fourth, there were both meas-
ured and unmeasured differences among three zones that
could introduce bias. Fifth, the representativeness of the
sample, as carried out from the selected zones, was not
the same and may be insufficient. Finally, the study de-
sign, which is cross-sectional in nature, can only deter-
mine association and not causality. Although we used
regression models, further longitudinal studies may be
needed to confirm our finding.

Conclusions

The major Wenchuan earthquake was associated with
differentials in dietary attitudes and behaviours among
women by seismic zone. We have found the need to carry
out nutrition health education in the earthquake zone so as
to improve the diet psychology of the people in this area,
diminish the hazards of the earthquake, and gain more
benefits from the post-disaster reconstruction.

ACKNOWLEDGEMENTS

We thank Professor Tao Gong (Chongqing Medical University),
who kindly assisted with the proof reading of the first draft. The
authors also thank Hai-li Xue, Bin Tang, Man-rong Yan, Wen-
xia Kong, students of Chongqing Medical University in the
work of data collection and all of the anonymous participants in
the study. Finally, we thank Zu-min Shi, Hao-ting Huang and
Rui-xue Bai, who helped us to modify this paper. The research



856

P Hu, LL Han, FG Hou, XL Xu, M Sharma and Y Zhao

is supported in part by a research grant National Natural Science
Foundation of China (No: 81273507) and China Scholarship
Council (No: 2010850017).

AUTHOR DISCLOSURES
The authors declare that they have no competing interests.

REFERENCES

1.

Stone R. Wenchuan earthquake. A deeply scarred land. Sci-
ence. 2009;324:713-4. doi: 10.1126/ science.324_713.

Lei BL, Zhou Y, Zhu Y, Huang XY, Han SR, Ma Q, He J, Li
YQ. Emergency response and medical rescue in the worst hit
Mianyang areas after the Wenchuan earthquake. J Evid
Based Med. 2008;1:27-36. doi: 10.1111/j.1756-5391.2008.0
0012.x.

. XieJ,Du L, Xia T, Wang M, Diao X, Li Y. Analysis of 1856

inpatients and 33 deaths in the West China Hospital of Si-
chuan University from the Wenchuan earthquake. J Evid
Based Med. 2008;1:20-6. doi: 10.1111/j.1756-5391.2008.
00010.x.

. Zang Y, Hunt N, Cox T. A randomised controlled pilot

study: the effectiveness of narrative exposure therapy with
adult survivors of the Sichuan earthquake. BMC Psychiatry.
2013;13:41. doi: 10.1186/1471-244X-13-41.

Ke X, Liu C, Li N. Social support and Quality of Life: a
cross-sectional study on survivors eight months after the
2008 Wenchuan earthquake. BMC Public Health. 2010;10:
573. doi: 10.1186/1471-2458-10-573.

Gutiérrez E, Taucer F, De Groeve T, Al-Khudhairy DH,
Zaldivar JM. Analysis of worldwide earthquake mortality
using multivariate demographic and seismic data. Am J Epi-
demiol. 2005;161:1151-8. doi: 10.1093/aje/kwil49.
Mahoney LE, Reutershan TP. Catastrophic disasters and the
design of disaster medical care systems. Ann Emerg Med.
1987;16:1085-91. doi: 10.1016/S0196-0644(87)80764-3.
Sheng ZY. Medical support in the Tangshan earthquake: a
review of the management of mass casualties and certain
major injuries. J Trauma. 1987;27:1130-5. doi: 10.1097/000
05373-198710000-00007.

Wen J, Shi YK, Li YP, Yuan P, Wang F. Quality of life, phys-
ical diseases, and psychological impairment among survi-
vors 3 years after Wenchuan earthquake: a population based
survey. PLoS One. 2012;7:¢43081. doi: 10.1371/journal.
pone.0043081.

.Li S, Rao LL, Ren XP, Bai XW, Zheng R, Li JZ, Wang ZJ,

Liu H. Psychological typhoon eye in the 2008 Wenchuan
earthquake. PLoS One. 2009;4:¢4964. doi: 10.1371/journal.
pone.0004964.

.Jia Z, Tian W, He X, Liu W, Jin C, Ding H. Mental health

and quality of life survey among child survivors of the 2008
Sichuan earthquake. Qual Life Res. 2010;19:1381-91. doi:
10.1007/s11136-010-9703-8.

.Watts J. China’s health challenges after the earthquake.

Lancet. 2008;371:1825-6. doi: 10.1016/S0140-6736(08)607

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

80-1.

Tsuboyama-Kasaoka N, Purba MB. Nutrition and earth-
quakes: experience and recommendations. Asia Pac J Clin
Nutr. 2014;23:505-13. doi: 10.6133/apjcn.2014.23.4.23.
Wang LJ, Huo JS, Sun J, Li WX, Huang CY, Lai SL, Hu JF,
Chen CM, Wang YY. The nutrition status of children aged
6-23 months after three months of Wenchuan Earthquake in
Beichuan and Lixian, Sichuan Province. Zhonghua Yu Fang
Yi Xue Za Zhi. 2010;44:696-700. (In Chinese)

Sun J, Huo J, Zhao L, Fu P, Wang J, Huang J et al. The nu-
tritional status of young children and feeding practices two
years after the Wenchuan Earthquake in the worst-affected
areas in China. Asia Pac J Clin Nutr. 2013;22:100-8. doi: 10.
6133/apjcn.2013.22.1.19.

Wang L, Huo J, Sun J, Li W, Huang J, Huang C, Hu J, Lin L,
Zhou Y. Nutrition effectiveness of infants and young chil-
dren aged 6 to 23 months by Yingyangbao in Lixian County
affected by Wenchuan earthquake in Sichuan Province. Wei
Sheng Yan Jiu. 2011;40:61-4. (In Chinese)

Yin SA, Zhao XF, Zhao LY, Fu P, Zhang J, Ma GS. The
nutritional status of reproductive women at one year after
the disaster of Earthquake in Wenchuan. Zhonghua Yu Fang
Yi Xue Za Zhi. 2010;44:686-90. (In Chinese)

Zhao LY, Yu DM, Huang J, Zhao XF, Li JW, Du WW, Yu
WT, Su C, Yin SA. The nutrition status of special population
living in the areas affected by Wenchuan Earthquake after 3
months. Zhonghua Yu Fang Yi Xue Za Zhi. 2010;44:701-5.
(In Chinese)

Zhao XF, Yin SA, Zhao LY, Fu P, Zhang J, Ma GS. The nu-
tritional status among children under 60 months year-old af-
ter one year of the Earthquake in Wenchuan. Zhonghua Yu
Fang Yi Xue Za Zhi. 2010;44:691-5. (In Chinese)
Bettinghaus EP. Health promotion and the knowledge-
attitude-behavior continuum. Prev Med. 1986;15:475-91.
doi: 10.1016/0091-7435(86)90025-3.

Zhou BF. Cooperative Meta-Analysis Group of the Working
Group on Obesity in China. Predictive values of body mass
index and waist circumference for risk factors of certain re-
lated diseases in Chinese adults--study on optimal cut-off
points of body mass index and waist circumference in Chi-
nese adults. Biomed Environ Sci. 2002;15:83-96.

Li XS. Medical Statistics. Beijing: High Education Press;
2010. pp: 140.

Zeng G. Investigation and recommendations concerning
prevention and treatment of infectious diseases and promo-
tion of hygiene in earthquake-stricken areas. J Evid Based
Med. 2008;1:2-8. doi: 10.1111/j.1756-5391.2008.00003 .x.
Jequier E, Tappy L. Regulation of body weight in humans.
Physiol Rev. 1999;79:451-80.

Guldan GS, Zhang YP, Li ZQ, Hou YH, Long F, Pu LY,
Huang JS. Designing appropriate nutrition education for the
Chinese: the urban and rural nutrition situation in Sichuan. J
Trop Pediatr. 1991;37:159-65. doi: 10.1093/tropej/37.4.159.



Post-earthquake dietary attitudes and behaviours 857

Original Article

Dietary attitudes and behaviours of women in China
after the 2008 Wenchuan earthquake in three
seismically different zones

Ping Hu MM', Ling-li Han MM', Feng-gang Hou MM', Xiang-long Xu MM,
Manoj Sharma PhD*, Yong Zhao MM'

'School of Public Health and Management, Chongqing Medical University, Chongqing, China
’Behavioral & Environmental Health, Jackson State University, Jackson, MS, USA

z—jc‘]_’] AR Bk B 2008 £ N R S U
Rfcizt A 3

FRIcP eh 12008 # R % v M R ix#"g” A ek B AT ?;;}__fiﬁ;ﬁﬁj
43?\/””‘%*&«{\7{%#. ‘ig\:ggp@oﬁ%‘; X3 g RT :i?}-f/\m,i—gﬁ/wa
SR I BRI RS I RO IOW; 3 Ll aziwam#iﬂ%lji ° MY DR HESER
FONE R R B R S e § SR Sl 0 ik b
Bkt Do B0 736 % 1855 P ent Bivdh E otk o AH A B R
(206 &) ~RBR Y (326 &) {2ty B (204 %) o %% 3 24 PBag &
Esadi i g2 Fi7) A?i”?ﬂﬂ}‘}fr&z’ﬂ PRk H WH B A )Yk Y e B : 17 &P
Y M

S AR E T ST o A e R e e BT - 7 “’”’x‘ I
s 8 8 o4} 80 % o Logistic w2 A 47 £ » £# ~ # 9 ~ BMIfr§
AAOREL A LM R EEAENTLARTF R B AFT AP R R
AR YA a T RfeFLF R R RARR D o



