Earthquake vulnerability of fibromyalgia patients: six-month
follow-up after the catastrophic disasters in central Italy

F. Salaffi', F. Atzeni?, R. Talotta*, M. Di Carlo!, P. Sarzi-Puttini?

!Department of Rheumatology,
Polytechnic University of Marche, Ancona;
2IRCCS Galeazzi Orthopaedic Institute,
Milan;

SRheumatology Unit, ASST-Fatebenefratelli-
L. Sacco University Hospital, Milan, Italy.
Fausto Salaffi, MD, PhD

Fabiola Atzeni, MD, PhD

Rossella Talotta, MD, PhD

Marco Di Carlo, MD

Piercarlo Sarzi-Puttini, MD

Please address correspondence to:

Prof. Fausto Salaffi,

Department of Rheumatology,

Polytechnic University of Marche,

Carlo Urbani Hospital,

Via Aldo Moro 25,

60035 Jesi, Italy.

E-mail: fausto .salaffi@gmail .com
Received on May 2, 2017, accepted in
revised form on June 5, 2017.

Clin Exp Rheumatol 2017; 35 (Suppl. 105):
$§93-599.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2017.

Key words: fibromyalgia,
earthquakes, Fibromyalgia Impact
Questionnaire (FIQ), self-administered
Fibromyalgia Activity Score.

Competing interests: none declared.

ABSTRACT

Objective. To investigate the 6-month
impact of the catastrophic earthquakes
that struck central Italy in August and
October 2016 on the health-related
quality of life (HRQoL) of patients with
fibromyalgia (FM).

Methods. We compared a cohort of 55
consecutive FM patients who had been
exposed to an earthquake with a con-
trol group of 49 FM patients who had
not been exposed to it. At each time-
point (baseline, and after one, two, four
and six months), the patients completed
self-reported electronic versions of the
revised Fibromyalgia Impact Question-
naire (FIQR) and the Fibromyalgia Ac-
tivity Score (FAS) on a web platform.
Results. At baseline, there were no sig-
nificant between-group differences in
the total FIQR score or the scores of its
three domains of function, overall im-
pact and symptoms, and no significant
differences in the total FAS score or the
FAS fatigue, quality of sleep, and Self-
Assessment Pain Scale (SAPS) scores.
However, after six months of observa-
tion, the median total FIQR score was
higher in the earthquake-exposed pa-
tients (241.00, 95% confidence inter-
val [CI] 230.55-255.35) than in the
unexposed patients (177.50, 95% CI
157.30-18548; p<0.0001), and the
same was true of the median total FAS
score (26.86, 95% CI 25.78-28.18 vs.
22.76,95% C120.92-24.34; p<0.0001).
Moreover, there were also significant
differences in all of the FIQR and FAS
domain scores.

Conclusion. A natural catastrophe
such as an earthquake can have a sig-
nificant impact on the major domains
of pain, fatigue, sleep, and the overall
quality of life of FM patients.

Introduction

A series of catastrophic earthquakes
struck the central Italian regions of
Marche, Abruzzo and Umbria between
August and October 2016. On 24th

August, a magnitude 6.2 earthquake
hit the town of Amatrice, causing more
than 290 victims and leaving several
thousand homeless. The many after-
shocks during the following days con-
tinued taking a toll of survivors, lead-
ing to the displacement of 2,925 people
(970 in Lazio, 1,200 in Marche and 755
in Umbria) and, by 30 August, the Civil
Defence Authority reported that 3,554
people were being accommodated in
temporary camps. On 26th October, the
same area was struck by two powerful
earthquakes (one of magnitude 5.5 and
the other of magnitude 6.1) within two
hours of each other and, although no
victims were reported because the first
drove most people out of their homes
and saved their lives, 25 municipalities
were severely damaged. A third earth-
quake (magnitude 6.6) struck six kilo-
metres north of the town of Norcia on
30 October. These catastrophic events
caused extensive destruction, including
that of historical buildings such as the
Basilica of Saint Benedict in Norcia,
and had a profound effect on everyone
throughout Italy.

Despite existing evidence of the short-
and long-term effects of disaster-relat-
ed experiences such as post-traumatic
stress disorder (PTSD) on physical and
psychological health outcomes, the
health-related quality of life (HRQoL)
of survivors and the factors associ-
ated with it is an under-studied area,
especially in the case of patients with
chronic diseases. The main aim of this
study was to investigate the six-month
impact of the central Italian earth-
quakes on the HRQoL of patients with
fibromyalgia (FM).

Materials and methods

Study population

Fifty-five patients living in the areas
that were most affected by the earth-
quakes were selected from a large web-
based database of FM patients referring
to the Rheumatology Department of
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Table I. Demographic characteristics of the study patients.

the Polytechnic University of Marche in
Jesi, Ancona (1, 2) (http://www.fibromi-
algiaitalia.it). They all satisfied the 2010
American College of Rheumatology
(ACR) FM classification criteria (3) and
had none of the exclusion criteria, which
were the presence of cardiovascular dis-
ease, moderate/severe chronic lung dis-
ease, uncontrolled hypertension, uncon-
trolled thyroid disturbances, inflamma-
tory rheumatic conditions (rheumatoid
arthritis, systemic lupus erythematosus,
and other connective tissue diseases),
schizophrenia or other psychoses. The
control group consisted of 49 FM pa-
tients coming from areas not affected by
the earthquakes, and matched for age,
gender, symptom duration and socio-de-
mographic characteristics, was selected
from the same database.

The study was approved by the hospi-
tal Ethics Committee and conducted
between September 2016 and April
2017 in accordance with the Helsinki
Declaration.

Web-based patient reported outcomes

Upon recruitment to the on-line follow-
up, all of the patients received a se-
cure username/password combination
to log into the specifically developed
study website. Consent was obtained
electronically and consenting patients
were asked to complete electronic ver-
sions of the revised Fibromyalgia Im-
pact Questionnaire (FIQR) (4, 5) and
the Fibromyalgia Activity Score (FAS)
(6) at least once a month. The questions
were displayed using radio buttons,
and check boxes and drop-down men-
us were used for the responses. Each
question had to be completed before
the software continued to the follow-
ing page. The two questionnaires took
approximately 10 minutes to complete.
The FIQR was developed by Bennett er
al. in an attempt to address the limita-
tions of the original FIQ (4). The Italian
version (5) has 21 items that are rated
using an 11-point numerical scale (0-
10, with 10 being the worst), and cover
the three domains of function, overall
impact and symptoms with a recall
period of seven days. The total maxi-
mum score is 100: the total score for the
9-item function domain (range 0-90) is
divided by three; the total score for the
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Characteristics Earthquake survivors Controls
(n=55) (n=49)
Women, n. (%) 49 (89.1) 46 (93.8)
Mean age, years (SD) 50.1 (10.3) 514 (9.8)
Mean disease duration, years (SD) 49 (3.8) 5.1 4.2)
Education
Primary school, n (%) 13 (23.6) 11 (22.5)
Middle school, n (%) 30 (54.5) 28 (57.1)
High school/university, n. (%) 16 (21.9) 10 (20.4)
Employment status
Employed, n (%) 31 (56.4) 29 (59.2)
Work-disabled, n (%) 12 (21.8) 10 (20.4)
Other (student, full-time homemaker, other), n (%) 12 (21.8) 10 (20.4)
Marital status
Married, n (%) 32 (58.2) 28 (57.1)
Divorced/separated, n (%) 13 (23.6) 10 (20.4)
Single, n (%) 5 9.1) 6 (12.2)
Widowed, n (%) 5 (9.1) 5 (10.3)
Mean BMI, kg/m? (SD) 27.7 (5.1) 28.1 (6.4)

2-item overall impact domain (range
0-20) remains as it is; and the total
score for the 10-item symptom domain
(range 0-100) is divided by two. The
patients’ total scores were used to clas-
sify the severity of FM as mild (from O
to <39), moderate (from 39 to <59), or
severe (59-100).

The FAS is a valid, reliable and respon-
sive disease-specific composite meas-
ure for patients with FM (1,6) that com-
bines scores relating to fatigue (range
0-10) and the quality of sleep (range
0-10) with scores obtained using the
Self-Administered Pain Scale (SAPS)
in order to provide a single measure of
disease activity (range 0-10). The SAPS
asks patients to classify pain (O=none,
1=mild, 2=moderate, and 3=severe) in
16 non-articular sites, and the final to-
tal score of 0—48 is transformed into a
scale of 0-10.

At the end of the study, the electroni-
cally collected raw HRQoL data (in-
cluding the number, age and gender of
the patients, the duration of the assess-
ments, and their results) were extracted
and made anonymous.

Statistical analysis

Depending on their distribution (tested
using the Kolmogorov-Smirnov test),
the continuous data are presented as
mean values and standard deviations
(SD) or median values with their 95%
confidence intervals (95% CIs). The de-
mographic and clinical measures were

compared using the Mann-Whitney U-
test for the continuous variables and the
chi-squared test for the discontinuous
variables. Serial measurement analy-
sis was used to compare the area un-
der the curve (AUC) between the two
FM groups. The serial measurements
diagram plotted the serial data of every
case consecutively. Although the use
of summary measures to analyse serial
measurements is not new, it is simple
and potentially useful for medical re-
search (7).

All of the data were entered into a Mi-
crosoft Excel database developed for
the management of prospective multi-
centre studies, and were analysed using
MedCalc®, v. 15.0 (MedCalc Software,
Mariakerke, Belgium).

Results

The 55 earthquake-exposed patients
were compared with the 49 unexposed
controls. Most of the patients were
women (89.1% in the earthquake-
exposed group vs. 93.8% in the unex-
posed group) and middle-aged (mean
50.1+10.3 years in the earthquake-ex-
posed group vs. 51.4+£9.8 years in the
unexposed group); disease duration was
respectively 4.9+3.8 and 5.1+4.2 years.
Most of the patients in both groups had
received a secondary school education,
and the majority were employed. There
were no significant differences in the
demographic characteristics of the two
groups (Table I).
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Fig. 1. Total FIQR (a) and FAS score trajectories (b) of each patient during the 6-month follow-up.

Follow-up (months)

The FIQR and FAS scores were not
normally distributed (Kolmogorov-
Smirnov test). At baseline, there was no
significant between-group difference
in the total FIQR score or the scores of
its three domains of function, overall
impact and symptoms, and no signifi-
cant difference in the total FAS score or
the FAS fatigue, quality of sleep, and
Self-Assessment Pain Scale (SAPS)
scores. However, during the follow-up,
the two groups of patients significantly
differed. Figures la-b show the total
FIQR and FAS score trajectories of
each subject. After six months, the me-
dian AUC of the total FIQR total score
in the earthquake-exposed patients was
241.00 (95% CI 230.55-255.35) and
the mean AUC was 243.66+35.69 (95%
CI 234.01-253.31); the correspond-
ing figures in the unexposed patients
were respectively 177.50 (95% CI,
157.30-185.48; two-tailed Whitney U
test, p<0.0001) and 173.84+62.89 (95%
CI 155.77-191.90) (Table II, Fig. 2a).
Similarly, after 6-months of observa-
tion, the median and mean AUC of the
total FAS score was higher in the group
of earthquake-exposed patients (medi-
an: 26.86, 95% CI 25.78-28.18; mean:
26.62+2.68, 95% CI 25.90-27.35) than
in the group of unexposed patients
(median: 22.76, 95% CI 22.76-24.38;
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mean: 22.29+527, 95% CI 20.77-
23.80, p<0.0001) (Table III, Fig 3a).
Moreover, there were significant dif-
ferences in the 6-month period in all of
the FIQR and FAS sub-domain scores
between the earthquake-exposed and
unexposed patients (Table II, Table III,
Figs. 2b-2d, Fig. 3b-3d).

Discussion

Our findings show that a natural catas-
trophe such as an earthquake can have
a significant impact on the major FM
domains of pain, fatigue, sleep, and
the quality of life. A number of stud-
ies have investigated the repercus-
sions of unexpected natural events on
the everyday life of healthy survivors,
and highlighted the increased risk of
developing chronic pain syndromes
or psychological distress, but there are
no published data concerning patients
with pre-existing FM.

A cross-sectional study by Yabuki et al.
(8) evaluated the impact of the Great
East Japan Earthquake on pain thresh-
olds, general health and social function-
ing in 71 non-FM evacuees 18 months
after it struck on 11 March 2011 by
administering a numeric rating scale
(NRS), the Medical Oycome Study
short-form 36-item Health Survey (SF-
36) and a pedometer. The authors found

lower pain thresholds (62.0% of the
subjects experienced chronic pain with
amean NRS score of 2.74), an impaired
quality of life and reduced physical ac-
tivity, with worse scores in the subjects
still living in their homes than in those
sheltering in tents.

Physical injury leading to disability
may severely affect the quality of life
of earthquake survivors, reduce pain
thresholds and lead to symptoms of
anxiety or depression. Sudaryo et al.
found that injured people surviving
a 7.6 magnitude earthquake that hit
the coast of Padang City in West Su-
matra in September 2009 had a worse
quality of life than non-injured peo-
ple (9). Cammack et al. described the
cases of two young women surviving
a magnitude 6.3 earthquake that struck
Christchurch, New Zealand, in Feb-
ruary 2011 (10) who suffered severe
traumatic injuries involving the lower
limbs and pubic rami that required ur-
gent hospitalisation. After surgery and
the stabilisation of their global health,
they developed chronic pain, allodynia
and mood fluctuation requiring opioid
analgesics and antidepressants.

Many of these manifestations can be
traced back to a PTSD, which shares
some of the clinical features of FM,
including chronic generalised pain and
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Table II. Comparison of the area under curve of total FIQR score and function, overall
impact, and symptoms sub-scores in the earthquake survivors and controls after six months’

follow-up.
AUC of total FIQR score

Group Pts Mean 95% CI SD Median 95% CI
Controls 49 173.84 155.777-19190 62.89 177.50 157.30 - 185.48
Earthquake survivors 55 243.66 234.01-25331 3569 241.00 230.55-25535
Mann-Whitney test

Average rank of first group 34.46
Average rank of second group 68.56
Mann-Whitney U test 464.00
Test statistic Z (corrected for ties) 5.75
Two-tailed probability p<0.0001

AUC of function sub-scores

Group Pts Mean 95% CI SD Median 95% CI
Controls 49 43.33 36.87-49.79 2248  42.00 36.67 - 51.65
Earthquake survivors 55 67.41 63.93-7090 1288  65.50 62.38 - 69.94
Mann-Whitney test

Average rank of first group 3548
Average rank of second group 67.65
Mann-Whitney U test 514.00
Test statistic Z (corrected for ties) 542
Two-tailed probability p<0.0001

AUC of overall impact sub-scores

Group Pts Mean 95% CI SD Median 95% CI
Controls 49 28.77 23.65-3389 17.82  28.00 22.26 - 33.00
Earthquake survivors 55 46.49 42.84-50.13 1348  48.00 41.76 - 52.70
Mann-Whitney test

Average rank of first group 37.11
Average rank of second group 66.20
Mann-Whitney U test 593.50
Test statistic Z (corrected for ties) 491
Two-tailed probability p<0.0001

AUC of symptoms sub-scores

Group Pts Mean 95% CI SD Median 95% CI
Controls 49 102.15 9447-109.84 26.74 10400 95.17 - 110.50
Earthquake survivors 55 12970 12528 -134.11 1632 130.00 127.52-132.09

Mann-Whitney test

Average rank of first group
Average rank of second group
Mann-Whitney U test

Test statistic Z (corrected for ties)
Two-tailed probability

35.28
67.83
504.00
5.49
p<0.0001

Pts: patients; CI: confidence interval; AUC: area under the curve; FIQR: Revised Fibromyalgia Impact

Questionnaire.

somatic symptoms. A German study
has demonstrated that FM may follow
or accompany the onset of PTSD in
predisposed subjects (11), and traumat-
ic events such as natural catastrophes
may trigger FM symptoms. Biologi-
cal and psychological stressors such as
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family and working life that underlie
the onset of the FM model may also
provide favourable circumstances in
which an unexpected traumatic event
can reinforce pain, fatigue, and anx-
ious-hypochondriac or neuro-vegeta-
tive symptoms (12).
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Fig. 2. Median (« standard error) total FIQR (a),
function (b), overall impact scores (c), and symp-
toms (d), as measured by means of time integra-
tion (area under the curve) at monthly intervals in
the earthquake survivors and controls.
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Table III. Comparison of the area under curve (AUC) of total FAS score and fatigue, SASP,
and quality of sleep sub-scores in the earthquake survivors and controls after six months’

follow-up.
AUC of the total FAS scores
Group Pts Mean 95% CI SD Median 95% CI
Controls 49 2229 20.77 - 23.80 5217 22776 2092-2434
Earthquake survivors 55 26.62 25.90 - 27.35 2.68 26.86 25.78 - 28.18
Mann-Whitney test
Average rank of first group 38.15
Average rank of second group 65.28
Mann-Whitney U test 644.50
Test statistic Z (corrected for ties) 4.57
Two-tailed probability p<0.0001
AUC of the fatigue sub-scores
Group Pts Mean 95% CI SD Median 95% CI
Controls 49 2498 2298 -26.97 6933 2550 22.50-2791
Earthquake survivors 55 30.33 29.33-31.34 3722 30.50 30.00 - 31.61
Mann-Whitney test
Average rank of first group 38.87
Average rank of second group 64.63
Mann-Whitney U test 680.00
Test statistic Z (corrected for ties) 4.34
Two-tailed probability p<0.0001
AUC of the SAPS sub-scores
Group Pts Mean 95% CI SD Median 95% CI
Controls 49 19.05 17.36 -20.73 5.87 20.00 18.30 - 21.81
Earthquake survivors 55 22.81 21.81-23.80 3.67 23.12 22.24 -24.39
Mann-Whitney test
Average rank of first group 41.00
Average rank of second group 62.74
Mann-Whitney U test 784.00
Test statistic Z (corrected for ties) 3.67
Two-tailed probability p=0.0002
AUC of the FAS Sleep
Group Pts Mean 95% CI SD Median 95% CI
Controls 49 2271 20.71-24.71 6.96 23.00 21.00 - 25.41
Earthquake survivors 55 27.07 25.77 - 28.37 4.80 27.50 25.88 -29.00
Mann-Whitney test
Average rank of first group 41.65
Average rank of second group 62.16
Mann-Whitney U test 816.00
Test statistic Z (corrected for ties) 346
Two-tailed probability p=0.0005

Pts: patients; CI: confidence interval; AUC: area under the curve; FAS: Fibromyalgia Activity Score;

SAPS: Self-Assessment Pain Scale.

Angeletti et al. recorded 958 triage doc-
uments of patients attending an Emer-
gency Department because of pain fol-
lowing the magnitude 6.3 earthquake
that struck L’ Aquila, Italy, in 2009 (13),
and found that 34.6% of the patients
reported pain due to multiple causes
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(musculoskeletal injuries, wounds, res-
piratory or cardiocirculatory diseases,
neoplasms, headache), 58.8% of whom
were affected by severe pain as assessed
by means of an 11-point numeric scale,
and ten (3%) were classified as having
diffuse joint/muscle pain.
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Fig. 3. Median (+ standard error) total FAS (a),
fatigue (b), SASP (c¢), and sleep scores (d), as
measured by means of time integration (area un-
der the curve) at monthly intervals in the earth-
quake survivors and controls.
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Zhang et al. investigated the 5-year
repercussions of the 2008 Wenchuan
earthquake in China on 684 survivors
using the civilian version of the PTSD
Checklist (PCL-C) (14), and found that
the prevalence of PTSD was 9.2%, and
that it was significantly associated with
female gender, a poor education, and
the loss of a family member. Psycho-
logical distress following a catastrophic
natural event was also investigated in a
study by Guimaro et al. that involved
40 people a few months after they had
survived a magnitude 7.0 earthquake in
Haiti in January 2010 (15). The Hamil-
ton Depression Scale and Beck Anxiety
Inventory showed that 55% had symp-
toms of depression and 40% symptoms
of anxiety, which directly correlated
with the burden of the loss of a familiar
member.

A longitudinal study telephonically
assessing 58 Norwegian tourists who
survived the Khao Lak tsunami in Thai-
land in 2004 two and six years after the
event found an increased prevalence of
PTSD, depression and a poorer quality
of life, which were partly mitigated by
coping strategies and post-traumatic
growth behaviours (16).

All of the patients in our cohort had an
established and defined diagnosis of
FM. They were not assessed for PTSD,
which shares some of the features of
FM, but the FIQR and FAS question-
naires showed that the patients exposed
to the earthquakes had worse scores
than those who had not been exposed.
A number of studies have described the
significant influence of demographic
features on patients experiencing trau-
mas. Valenti et al. evaluated the effects
of the 2009 L’ Aquila earthquake on an
adult disease-free population 18 months
after it occurred using the Italian ver-
sion of the World Health Organisa-
tion-Quality of Life-BREF assessment
instrument (WHOQOL-BREF) (17).
Although there as no control group, the
authors found that these subjects gener-
ally had poor WHOQOL-BREEF scores
that were considerably influenced by
age and education. Similarly, in a study
of 349 survivors of the 6.5 magnitude
earthquake that struck Ludian, China, in
August 2014, Tang et al. found that that
physical and mental component sum-

S-98

maries varied with education and age
(18): the subjects with higher education
levels had better coping methods and
more social resources, thus minimising
the risk of mental health problems. The
authors also showed that female gender
was associated with a poorer mental
component summary, which was per-
haps related to a hormone-dictated con-
dition that makes women more vulner-
able during stressful events.

Female susceptibility to PTSD follow-
ing a natural catastrophe was investigat-
ed by Takeda ef al. in a cross-sectional
study of 1,489 female high school stu-
dents nine months after the Great East
Japan Earthquake of March 2011 (19).
All of the participants were assessed
for PTSD and premenstrual syndrome
by means of a premenstrual syndrome
questionnaire and the Japanese version
of the revised Impact of Event Scale. Of
the 1,180 subjects who completed the
questionnaires, 10% were classified as
having a PTSD, which was also signifi-
cantly associated with worse premen-
strual syndrome questionnaire scores.
Following the same event, Yokoyama
et al. found that 42.8% of 10,198 peo-
ple living in the municipalities of Yam-
ada, Otsuchi, and Rikuzentakata were
affected by a mental health disturbance
as assessed using the K6 Scale; these
were mainly women or people with a
low socio-economic status (20).
Finally, Khachadourian et al. evaluated
the impact of the 1988 Spitak earth-
quake in Armenia on the quality of life
of 725 exposed subjects after an inter-
val of 23 years. The people who had
suffered severe losses or who had re-
ceived less social or economic support
had the worst scores when assessed
using the European Quality of Life-5
Dimensions Questionnaire (21).

In conclusion, our short-term observa-
tional study recording the FIQR and
FAS scores of FM patients at baseline,
and one, two, four and six months after
the earthquakes striking central Italy in
2016 demonstrates for the first time that
a natural catastrophe such as an earth-
quake can have a significant impact
on the quality of life of FM patients as
demonstrated in other countries (22).
However, in addition to its short dura-
tion, the main limitations of the study

are that it did not include an evaluation
of PTSD, the use of healthcare resourc-
es, or the provision of socio-economic
assistance to the earthquake-exposed
subjects, and so further studies with a
longer follow-up and improved meth-
odology are required in order to col-
lect more data concerning the effects of
natural traumatic events on the course
of the disease.

References

1. TANNUCCELLI C, SARZI-PUTTINI P, ATZENI
F et al.: Psychometric properties of the Fi-
bromyalgia Assessment Status (FAS) index:
a national web-based study of fibromyalgia.
Clin Exp Rheumatol 2011; 29 (Suppl. 69):
S49-54.

2. SALAFFI F, CIAPETTI A, GASPARINI S,
ATZENI F, SARZI-PUTTINI P, BARONI M:
Web/Internet-based telemonitoring of a ran-
domized controlled trial evaluating the time-
integrated effects of a 24-week multicompo-
nent intervention on key health outcomes in
patients with fibromyalgia. Clin Exp Rheu-
matol 2015; 33 (Suppl. 88): S93-101.

3. WOLFE F, CLAUW DJ, FITZCHARLES MA et
al.: The American College of Rheumatology
preliminary diagnostic criteria for fibromyal-
gia and measurement of symptom severity.
Arthritis Care Res (Hoboken) 2010; 62: 600-
10.

4. BENNETT RM, FRIEND R, JONES KD, WARD
R, HAN BK, ROSS RL: The Revised Fibromy-
algia Impact Questionnaire (FIQR): valida-
tion and psychometric properties. Arthritis
Res Ther 2009; 11: R120.

5. SALAFFI F, FRANCHIGNONI F, GIORDANO A,
CIAPETTI A, SARZI-PUTTINI P, OTTONELLO
M: Psychometric characteristics of the Italian
version of the revised Fibromyalgia Impact
Questionnaire using classical test theory and
Rasch analysis. Clin Exp Rheumatol 2013;
31 (Suppl. 79): S41-9.

6. SALAFFI F, SARZI-PUTTINI P, GIROLIMETTI
R, GASPARINI S, ATZENI F, GRASSI W: De-
velopment and validation of the self-admin-
istered Fibromyalgia Assessment Status: a
disease-specific composite measure for eval-
uating treatment effect. Arthritis Res Ther
2009; 11: R125.

7. MATTHEWS JN, ALTMAN DG, CAMPBELL
MJ, ROYSTON P: Analysis of serial measure-
ments in medical research. BMJ 1990; 300:
230-5.

8. YABUKI S, OUCHI K, KIKUCHI S, KONNO
S: Pain, quality of life and activity in aged
evacuees living in temporary housing after
the Great East Japan earthquake of 11 March
2011: a cross-sectional study in Minamisoma
City, Fukushima prefecture. BMC Musculo-
skelet Disord 2015; 16: 246.

9. SUDARYO MK, BESRAL, ENDARTI AT et al.:
Injury, disability and quality of life after the
2009 earthquake in Padang, Indonesia: a
prospective cohort study of adult survivors.
Glob Health Action 2012; 5: 1-11.

10. CAMMACK F, SHIPTON EA: The christchurch
earthquake: crush injury, neuropathic pain,

Clinical and Experimental Rheumatology 2017



Earthquake vulnerability of fibromyalgia patients / F. Salaffi et al.

11.

13.

14.

and posttraumatic stress disorder. Case Rep
Med 2013;2013: 973234.

HAUSER W, GALEK A, ERBSLOH-MOLLER
B et al.: Posttraumatic stress disorder in fi-
bromyalgia syndrome: prevalence, temporal
relationship between posttraumatic —stress
and fibromyalgia symptoms, and impact on
clinical outcome. Pain 2013; 154: 1216-23.

. VAN HOUDENHOVE B, EGLE U, LUYTEN P:

The role of life stress in fibromyalgia. Curr
Rheumatol Rep 2005; 7: 365-70.
ANGELETTI C, GUETTI C, PAPOLA R et al.:
Pain after earthquake. Scand J Trauma Re-
susc Emerg Med 2012; 20: 43.

ZHANG LP, ZHAO Q, LUO ZC, LEI YX, WANG
Y, WANG PX: Prevalence and risk factors of
posttraumatic stress disorder among survi-
vors five years after the “Wenchuan” earth-
quake in China. Health Qual Life Outcomes
2015; 13:75.

Clinical and Experimental Rheumatology 2017

15.

17.

18.

GUIMARO MS, STEINMAN M, KERNKRAUT
AM, SANTOS OF, LACERDA SS: Psychologi-
cal distress in survivors of the 2010 Haiti
earthquake. Einstein (Sao Paulo) 2013; 11:
11-4.

. SIQVELAND J, NYGAARD E, HUSSAIN A,

TEDESCHI RG, HEIR T: Posttraumatic growth,
depression and posttraumatic stress in rela-
tion to quality of life in tsunami survivors:
a longitudinal study. Health Qual Life Out-
comes 2015; 13: 18.

VALENTI M, MASEDU F, MAZZA M et al.:
A longitudinal study of quality of life of
earthquake survivors in L’Aquila, Italy. BMC
Public Health 2013; 13: 1143.

TANG B, GE Y, LIU Z et al.: Health-related
quality of life for medical rescuers one
month after Ludian earthquake. Health Qual
Life Outcomes 2015; 13: 88.

. TAKEDA T, TADAKAWA M, KOGA S, NAGASE

20.

21.

22.

S, YAEGASHI N: Premenstrual symptoms and
posttraumatic stress disorder in Japanese
high school students 9 months after the great
East-Japan earthquake. Tohoku J Exp Med
2013;230: 151-4.

YOKOYAMA 'Y, OTSUKA K, KAWAKAMI N et
al.: Mental health and related factors after
the Great East Japan earthquake and tsunami.
PLoS One 2014; 9: €102497.
KHACHADOURIAN V, ARMENIAN HK,
DEMIRCHYAN A, GOENJIAN A: Loss and
psychosocial factors as determinants of qual-
ity of life in a cohort of earthquake survivors.
Health Qual Life Outcomes 2015; 13: 13.
HAUSER W, HOFFMANN EM, WOLFEF et al.:
Self-reported childhood maltreatment, life-
long traumatic events and mental disorders
in fibromyalgia syndrome: a comparison of
US and German outpatients. Clin Exp Rheu-
matol 2015; 33 (Suppl. 88): S86-92.

S-99



