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ABSTRACT
Purpose: The main aims of this study were to evaluate the quality of life of wildfire victims and compare
it with that of a control sample of people unaffected
by the disaster, and to identify confounder factors
(previous psychiatric caseness, demographic factors
and losses) which may influence the quality of life.
Methods: This was a cross sectional case-control study.
Participants belonged to an adult population which
had taken part in a previous study 6 months after the
disaster. The measured variables were: 1) quality of
life using the WHOQOL-BREF measure, 2) previous
psychiatric caseness as identified using the SCL-90-R
and 3) demographics. Results: Victims of the wildfires had a statistically significant poorer quality of
life in the three domains of physical health, psychological health, and environment compared to controls.
After adjusting for other variables, the only difference between victims and controls was in the environment domain. Conclusions: Disasters have long
lasting effects on victims. Psychological and physical
health may improve after some time but environmental quality of life may need longer. However, it is
not known yet if the environmental aspect of quality
of life could affect other aspects such as psychological
health or social relationships in the future.
Keywords: Quality of Life; Disasters; Wildfires; Greece;
Adults; WHOQOL-BREF

1. INTRODUCTION
The psychosocial aspects of disasters have received increasing attention recently. Although disasters differ
widely, they usually have some common long-lasting
psychological and social consequences [1]. Psychological
symptoms can range from very mild and transient ones,
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such as altered behaviour or acute distress, to severe
psychiatric disorders, such as major depression and suicidality [2]. In addition, studies have shown reduced levels of Quality of Life (QoL) in the affected populations [3,
4]. The World Health Organization (WHO) defines QoL
as the “individuals’ perceptions of their position in life in
the context of the culture and value systems in which they
live and in relation to their goals, expectations, standards
and concerns” [5]. QoL is a broad concept incorporating a
person’s physical health, psychological state, level of
independence, social relationships, personal beliefs and
relationships to main features of the environment. QoL
has been widely used in social science as a measure of
social development and living standard, and is a sensitive
and comprehensive index [6]. Moreover, QoL has been
used to evaluate the impact of chronic diseases such as
cancer, renal diseases or mental illness as well as a
measurement of outcomes [7-10]. Previous studies have
documented the effects of natural disasters on the shortand long-term health and well-being of individuals. One
study [3] assessed quality of life before and after the 1999
Chi-Chi earthquake in elderly individuals. They reported
that one year after the earthquake elderly people had a
lower quality of life in domains related to physical health,
psychological well-being, and environment compared to
baseline pre-disaster assessments. Similar results for earthquake disasters were reported by [11,12] and for floods by
[13]. In addition, others [14] have reported that high levels
of negative post-disaster adjustment were associated with
personal injuries, resource loss, and increased psychopathological symptoms. The quality of life in the aftermath of a disaster also depended on the severity of the
psychiatric impairment. The more the psychiatric problems are, the lower the quality of life becomes [12,15,16].
Thus, there are indications that after a disaster the affected population except of the direct losses from the
disaster suffers for longer time from secondary psychosocial problems which may impair the quality of life in
the community for quite some time.
In this study we examined the quality of life of those
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affected by a wildfire in a rural area of Greece three
years after the disaster. More specifically, the aims of the
study were 1) to examine the quality of life of the victims
of the wildfires that occurred in 2007 in Greece, 2) to
compare the quality of life of those affected by the disaster (cases) with the quality of life of those who were
not (controls) and 3) to examine other factors which may
have a significant effect on the quality of life (psychological factors, losses, and demographics).

2. METHODS
2.1. History
In August 2007, an intense and destructive wildfire broke
out in the Peloponnesus peninsula in Greece. This was
the worst wildfire of the century in Greece. The fires
destroyed villages, forests and farmland. Sixty to eighty
people were reported killed and 5392 people were affected by the disaster [17]. About 1500 square kilometres
of forests, olive trees, farmland, and villages were burned
in these fires and the economic damages were estimated
at around 1,750,000 (×1000) US$. The government declared a national disaster and the areas affected by the
fires were designated for further support.

2.2. Participants
From our previous study [18], we followed up residents
who lived in the most affected area (that of the prefecture
of Ilia). The previous study was a cross-sectional casecontrol study. The cases were randomly selected from
residents who lived in the regions characterized as disaster areas by the Hellenic Republic Ministry of Interior.
The controls were matched to the cases in terms of gender,
age, education, marital and regional distributions, but they
were from nearby unaffected areas. In the present study
we examined only those who have participate the first
study (victims and controls). Eligible participants were
residents who lived in the prefecture of Ilia, had taken part
in the previous study (6 months after the wildfires) and
were aged from 18 to 65 years old at that time.
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one loss had occurred, all of them counted (number of
losses).
3) WHOQOL-BREF (Greek version). The WHOQOLBREF is a self-report 26-item Quality of Life (QoL) inventory developed by the World Health Organization. It
has shown relevance in cross-cultural research in a
WHOQOL pilot field trial of 15 centers in developed and
developing countries using 12 languages [19] and has
shown good to excellent reliability and validity [20]. It
has four domains: a) physical health, b) psychological
health, c) social relationships and d) environment. Also,
two more items are included referring to overall QoL/
health. The Greek version is a 30-item form with 4 new
national items referring to: 1) nutrition, 2) satisfaction
with work, 3) home life and 4) social life [21,22]. For
reasons of comparability with other studies, we did not
analyse those extra 4 items in the WHOQOL. After
transforming the reversed items, all questions in the
WHOQOL-BREF are scored in such a way that the
higher scores indicate a better QoL.
4) Psychological distress at first assessments: The
Greek version of Symptom Checklist 90-Revised (SCL90-R) [23] was used to identify potential psychiatric
caseness. The Greek version of SCL-90-R has shown a
sensitivity of 0.98 and a specificity of 0.74 in indicating
active psychiatric patients [24]. The SCL-90-R has 90
items, which measure the degree of distress experienced
by the individual during the last 7 days, using a 5-point
scale (0 to 4) that ranges from “not at all” to “extremely”.
The SCL-90-R can be scored for nine symptom dimensions (Somatization, Obsessive-Compulsive, Interpersonal Sensitivity, Depression, Anxiety, Hostility, Phobic
Anxiety, Paranoid Ideation, and Psychoticism). In addition to the nine scales, there are three global indices that
are computed: the Global Severity Index (GSI), the Positive Symptom Total (PST) and the Positive Symptom
Distress Index (PSDI). According to SCL-90-R [23],
caseness is identified when a respondent has a GSI score
greater or equal to a T score of 63, or if any of two dimensions scores are greater than or equal to a T score of
63.

2.3. Measurements
1) Demographic characteristics (age, gender, educational background, marital status, occupation).
2) Number and type of damages (financial or personal)
as a result of the fire including: a) damage to property
(Yes vs No), b) complete damage to property (Yes vs No),
c) personal injury or injury of a close family member
(Yes vs No), and d) deaths of close family members (Yes
vs No). The responses to questions a) and b) were mutually exclusive (thus, if a person suffered complete damage to property, he/she was not included in the group of
people that had suffered partial damage). If more than
Copyright © 2012 SciRes.

2.4. Procedure
Data were collected during face-to-face interviews. The
interviewers had previously been trained in the use of
scales under the supervision of one of authors. The first
wave of assessments started six months after the outbreak of the wildfires (March, 2008) and the second
(present) three years after the disaster (August, 2010).
We assessed the quality of life only in one prefecture
(Ilia) for two reasons. First, it was the area with the most
devastating damages caused by the disaster (and also the
area which received the bulk of support) and the second
OPEN ACCESS
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reason was that because of financial restrictions it was
not possible to survey the entire initial sample.

2.5. Ethics
The study was approved by the Ministry of Health and
informed consent was obtained from each participant.
The purpose of this study was explained to the participants. All information was presented verbally and in
writing. No inducement was provided.

2.6. Statistical Analysis
The data were analysed with PASW (SPSS, ver. 18), using appropriate bivariate statistics for comparison of the
quality of life between cases (victims of the wildfire) and
controls (those not affected by the disaster). One way
ANOVA was used to compare the quality of life in variables with more than two levels (e.g. education, marital
status) with Bonferonni corrections for the multiple testing. A multivariate model was constructed to investigate
and estimate the effects of demographic characteristics,
losses, and previous psychological problems (as determined via the use of SCL-90-R) in the four domains of
WHOQOL-BREF.

3. RESULTS
3.1. Demographics
The initial sample was 400 participants (200 affected by
the disaster and 200 controls). It was not possible to
contact 33 of them and three more participants were excluded from the rest (367) as they did not answer the

minimum number of questions that the WHOQOLBREF requires. Thus, the total analysed sample was 364
participants (184 victims and 180 controls). The mean age
of the sample was 43.1 (SD: 13.4) years old and ages
ranged from 21 to 68 years old. The two groups (victims/
controls) were not different in age (t-test, t = 0.57, df:
362, p = 0.57). Similarly, the two groups were closely
matched in terms of gender, education, occupation and
regional characteristics. The demographic characteristics
and the comparison of the two groups (χ2 tests) are given
in Table 1.

3.2. Quality of Life (WHOQOL-BREF)
Table 2 shows the results of the WHOQOL-BREF scale
and the comparisons between the groups. Victims had a
lower quality of life in the three domains (physical, psychological health and environment) compared to controls,
but no differences were found in social relationships. The
male gender had a better quality of life compared to females in the domains of psychological health, social relationships and environment. Those with lower education
and elementary occupation had worse quality of life
compared to the other groups. Similarly, age (not shown
in Table 2) had a linear relationship with the quality of
life in the four domains. Younger age was associated with
a better quality of life in both victims and controls. Furthermore, those with damages to their properties had a
worse quality of life compared to those without any
damages in the domains of psychological health, social
relationships and environment, while those with complete loss of property had a lower quality of life only in

Table 1. Demographic characteristics of sample.
Cases N = 184 (%)

Controls N = 180 (%)

Male

95 (51.6)

92 (51.1)

Female

89 (48.8)

88 (48.9)

Primary school

49 (26.6)

53 (29.4)

Secondary school

126 (68.5)

115 (63.9)

College/university

9 (4.9)

12 (6.7)

Married

122 (66.3)

125 (69.4)

Single

54 (29.3)

51 (28.3)

Divorced

1 (0.5)

2 (1.1)

Widowed

7 (3.8)

2 (1.1)

Professional

1 (0.6)

2 (1.1)

Sales and customer service

67 (37)

63 (35.2)

Elementary

113 (62.4)

114 (63.7)

Gender

Education

Marital status

Occupation

Copyright © 2012 SciRes.

Pearson X2
x2 = 0.10, df 1, p = 0.9 (NS)

x2 = 1.1, df 2, p = 0.6 (NS)

x2 = 3.1, df 3, p = 0.36 (NS)

x2 = 0.45, df 2, p = 0.79 ( NS)
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Table 2. Differences of groups in the four different domains of WHOQOL-BREF.
n

Physical health
Mean

Participants

Gender

Education

Marital status

Occupation

Levels

Psychological health
Mean

Levels

Social relationships

Environment

Mean

Mean

Victims

184

16.20**

15.38**

16.00

12.58**

Controls

180

16.82

15.97

16.00

14.07

Male

187

16.67

16.05**

16.56**

13.61**

Female

177

16.32

15.27

15.41

13.00

Primary school

102

15.11**

Secondary school

241

16.99

16.09

16.48

13.57

College/university

21

17.69

16.89

16.60

14.64

Married

247

16.12

15.29**

W

15.40

13.03

Single

105

17.66**

M, D, W

16.86**

M, D, W

17.52**

Divorced

3

13.14**

S

12.89**

S

16.22

12.71

Widowed

9

14.79

13.11**

M, S

14.81

11.54

Professional

79

16.71

15.90

16.23

13.63

Sales and customer
service

66

17.42

16.55

E

16.76

13.84

Elementary

219

16.15**

15.32**

P, S

15.69**

No

246

16.73**

15.83*

15.98

13.66**

Yes

118

16.03

15.33

16.04

12.58

No

320

16.56

15.73

16.07

13.46**

Yes

44

16.10

15.23

15.53

12.26

No

356

16.50

15.67

16.00

13.31

Yes

8

16.71

15.75

15.92

13.58

No

345

16.48

15.66

16.01

13.32

Yes

19

16.90

15.93

15.93

13.17

0

199

16.88**

16.10

13.98**

1

142

15.90

15.11

15.87

12.38

2

22

16.78

16.00

15.73

13.24

3

1

Damages

Complete loss
of property

Injuries

Deaths

N of losses

S, C

P, S

One

14.42**

16.02**

S, C

One

14.75**

S, C

M, W

P, S

12.43**

14.16**

13.04**

S, C

M, W

P, S

one

Only one case (not computed)

* = p < 0.05, ** = p < 0.01.

the environment domain.

3.3. Predictive Factors for Quality of Life
In addition to bivariate statistics, we further analyzed the
data to adjust for confounding factors. For this reason, a
multivariate model was conducted. The dependent variables used were the four domains of the WHOQOLBREF and the independent variables were age, education
(three categories), occupation (three categories), marital
Copyright © 2012 SciRes.

status (four categories) the variable of participants (case/
control), the binary variables regarding losses (damages
to property, complete loss of property, injuries, deaths)
and in addition we included a variable of psychopathology (SCL-90-R), caseness or not, from the data which
we had collected two and half years earlier. Variables
which did not have any significant effect on any of the
domains of WHOQOL-BREF were excluded one by one
till a final parsimonious model was found. Table 3 shows
only the significant main effects and the parameter estiOPEN ACCESS
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Table 3. Multivariate model for predictive factors for QoL.
Dependent
Variable

Physical health

Psychological
health

Social
relationships

Environment

Parameter

B

Std. Error

t

Sig.

Intercept

22.918

1.435

15.973

Married

0.386

0.694

Single

0.175

Divorced

95% Confidence Interval

Observed
Powera

Lower

Upper

0.000

20.089

25.748

1.000

0.556

0.579

−0.982

1.754

0.086

0.772

0.227

0.820

−1.347

1.698

0.056

−6.195

1.975

−3.136

0.002

−10.091

−2.300

0.877

Widowed

0b

-

-

-

-

-

-

Age

−0.109

0.014

−8.065

0.000

−0.136

−0.083

1.000

Intercept

20.723

1.372

15.099

0.000

18.017

23.430

1.000

Male

0.767

0.249

3.082

0.002

0.276

1.258

0.866

Female

0b

-

-

-

-

-

-

Age

−0.101

0.013

−7.820

0.000

−0.127

−0.076

1.000

Intercept

17.053

1.636

10.427

0.000

13.828

20.278

1.000

Male

1.159

0.297

3.907

0.000

0.574

1.743

0.973

Female

0b

-

-

-

-

-

-

Age

−0.048

0.015

−3.120

0.002

−0.079

−0.018

0.874

Intercept

18.559

1.511

12.280

0.000

15.579

21.539

1.000

Male

0.639

0.274

2.333

0.021

0.099

1.180

0.641

Female

0b

-

-

-

-

-

-

Age

−0.062

0.014

−4.364

0.000

−0.090

−0.034

0.991

Victims

−1.679

0.385

−4.359

0.000

−2.439

−0.920

0.991

Controls

0b

-

-

-

-

-

-

Primary
School

−1.397

0.672

−2.080

0.039

−2.721

−0.073

0.544

Secondary
School

−1.261

0.611

−2.065

0.040

−2.465

−0.057

0.538

College/
University

0b

-

-

-

-

-

-

a

Computed using alpha = 0.05; bThis parameter is set to zero because it is redundant. The signs in the estimates column indicate the direction of the relationship,
i.e., the (–) means that this variable contributes negatively (e.g., older age-increased years-, lower score in quality of life inventory).

mates of the final model.
As it can be seen in Table 3, the victims of the disaster
had a lower quality of life only in one domain; which
was the environment. In addition, both the losses caused
by the catastrophic event (damages, injuries, deaths) and
the previous psychopathology, did not have any significant effect on the quality of life 3 years later. On the opposite, age was a significant factor for all the domains of
quality of life. Older people had a lower quality of life.
From the other demographic variables it can be seen that
the male gender had a better quality of life in the domains of psychological health, social relationships, and
environment compared to the female, and higher educaCopyright © 2012 SciRes.

tion had a protective effect on the domain of the environmental quality of life, whereas those divorced had a
lower quality of life in terms of physical health.

4. DISCUSSION
The results show that those exposed to the wildfire disaster had a poorer quality of life in the three domains of
physical health, psychological health, and environment
compared to controls. However, those differences disappeared when the data were controlled for confounding
variables and the only difference between victims and
controls was in the environment domain. The environOPEN ACCESS
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ment domain of WHOQOL-BREF contains items which
measure living conditions, availability and access to services (health, transport), availability of information, financial matters, safety and leisure. In all of those questions victims scored lower. Similar results have been
reported by other studies which evaluate the quality of
life in populations affected by a disaster. For instance, a
study [25] reported a poor quality of life in the victims of
Chi-Chi earthquake 3 years later, and another [11] with a
longitudinal design found that the victims of the earthquake had an impaired quality of life in the physical,
psychological and environmental domains 3 months after
the disaster, and in the psychological and environmental
domains 9 months later. In other types of disasters, such
as floods, or hurricanes [13,26,27] also a poorer QoL in
the three domains (physical, psychological and environmental) in victims compared to controls was reported.
However, a number of studies (often with a very long
time of follow-up) did not report any differences [28,29].
In our study we did not find differences in psychological
or physical well-being after controlling for other factors.
Although in our first study we found that the victims of
the wildfires had increased psychological problems compared to controls [18], it seems that 3 years later most of
the psychological distress has been reduced. However, the
effects of the disaster were present even 3 years later and
the affected population still had difficulties in gaining
access to essential service. In addition, given that the
area is rural and the main occupations are agricultural
jobs, the financial difficulties may persist for a longer
time period, as the land has been destroyed by the fires.
Taking into account the previously reported studies, it is
possible that while psychological and physical health
may have improved over time the environmental quality
of life will take longer. Although compensation has been
given to victims after the wildfires, the reduction in the
quality of life cannot be measured only in monetary
terms. The secondary effects of a disaster on a population
result not only in the loss of income caused by the partial,
temporary or total interruption of their activities but also
in the decline of the living conditions and the difficulties
in gaining access to their sources of supply and services.
Furthermore, we found that older age (for all the four
dimensions) and the female gender for the psychological,
social and environment domains were other risk factors
for poor quality of life, and also that divorced people had
a higher risk of developing poor physical health, while
higher education was a protective factor for the environmental domain of quality of life. Similar results regarding demographic variables have been reported in a
number of studies on victims of disasters e.g. [11-13,30],
and also in other causes of trauma (e.g. in post-conflict
displaced populations, [31]).
A limitation of our study is that we did not have any
Copyright © 2012 SciRes.
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data regarding the quality of life before the disaster to
make comparisons, but also we had not collected data on
the quality of life in the first wave of assessments. Although it seems that there is a decrease of psychological
distress during the 3 post disaster years, we do not know
if a persistent low quality of life in the environmental
domain can cause lower quality of life in other domains
in the future. This is a hypothesis which merits further
investigation.
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