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ABSTRACT

Objective. To compare levels of physi-
cal activity (PA) assessed by the Inter-
national Physical Activity Question-
naire (IPAQ) with PA measured with
the SenseWear Pro Armband (SWA) in
women with fibromyalgia, and to assess
the test-retest reliability of the IPAQ.
Methods. The study comprised a total
of 183 women with fibromyalgia aged
51.1+£8.2 years. Participants wore the
SWA for 9 consecutive days and filled
in the IPAQ twice (separated by a
9-day interval). Total PA, time spent
on moderate and vigorous intensity PA,
and sitting time assessed by the IPAQ
and the SWA (n=123) were compared.
Results. Time spent on PA at different
intensities (total, moderate and vigor-
ous) was higher and sedentary time
was lower when assessed by the IPAQ
compared with the SWA (all p<0.001).
Differences between the IPAQ and the
SWA increased as the minutes per day
in the IPAQ increased. The Bland-
Altman plots showed no agreement
between the IPAQ and the SWA. There
was no association between the IPAQ
and the SWA in any of the variables
studied, except for walking domain
from the IPAQ and moderate PA from
the SWA (r,=0.19, p=0.03). Test-retest
systematic differences were found for
total PA score, moderate and vigorous
intensity, working and domestic do-
mains (all p<0.05). The ICCs for those
domains without systematic differences
(sitting, vehicle, walking, active trans-
port time and leisure domains) ranged
from 0.52 to 0.71).

Conclusions. The IPAQ differs from
objectively measured PA and presents
limitations to classify different catego-
ries of PA based on SWA data. More-
over, the IPAQ is not a reliable tool to
assess PA in women with fibromyalgia.
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Introduction

Fibromyalgia is a chronic musculo-
skeletal condition (1) found primarily
in women and characterised by pain
disorder and multiple tender points in
all body quadrants (2, 3). It is also usu-
ally accompanied by other wide variety
of symptoms (2, 4, 5) and it commonly
accompanies other chronic conditions
(6). Different treatments are currently
used to improve the symptomatol-
ogy of the disease (7-9). Several stud-
ies have shown the benefits of regular
physical activity (PA) on pain, as well
as on body composition, physical fit-
ness (10, 11), flexibility (12), psycho-
logical outcomes (13) and global well-
being (14) in fibromyalgia patients.
Accelerometers are now extensively
used in research focused on measur-
ing PA. A wearable body-monitoring
device, namely Armband (SWA), has
been recently introduced and vali-
dated for the measurement of PA in
healthy people (15, 16), in several
clinical populations (17-19), as well
as in people with fibromyalgia (20).
This device is portable and provides an
objective assessment of PA. The high
prices of accelerometers however, do
not always allow the possibility to use
them in clinical practice. Alternatively,
self-report questionnaires are the most
commonly used methods to assess PA
at population level, because they are
inexpensive and easy to administer.
The International Physical Activity
Questionnaire (IPAQ) was developed
to assess health-related PA. The short
and long versions of the IPAQ have
been tested extensively (21-25) and are
now used in international studies with
healthy populations (26, 27).

Physical activity is generally difficult
to recall, quantify and categorise in
healthy adults. Moreover, the cognitive
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problems (attention, working memory,
long-term verbal memory and spatial
memory) (28, 29) and bipolar disor-
ders (30) associated to fibromyalgia
can distort or alter the fibromyalgia pa-
tients’ perception about their PA levels.
Even the nature of fibromyalgia symp-
toms itself (widespread pain, physical
function impairments, reduced PA,
tiredness, fatigue, depression, etc.) (5,
31) might also alter the own percep-
tion of PA levels. Taken together, this
may negatively affect the accuracy of
self-reported PA. Therefore, whether
self-report measures such as IPAQ are
adequate to assess PA in fibromyalgia
people is uncertain. The aims of the
present study were: i) to compare PA
assessed by the IPAQ with PA meas-
ured by the SWA (objective measure)
in Spanish women with fibromyalgia;
ii) to study the test-retest reliability of
the IPAQ in Spanish women with fibro-
myalgia.

Materials and methods

Participants

An invitation to participate in this study
was sent to all people from two local
Associations of fibromyalgia patients
from Granada and Seville (Southern
Spain). A total of 243 potentially eligi-
ble patients were willing to participate
in the study and gave their written in-
formed consent after receiving detailed
information about the aims and study
procedures. Participants were excluded
from the analysis if they did not meet
the American College of Rheumatol-
ogy (ACR) criteria: widespread pain
for more than 3 months, and pain <4
kg/cm? of pressure reported for 11 or
more of 18 tender points (2); had acute
or terminal illness; had severe demen-
tia (Mini-Mental State Examination
(MMSE) <10) (32). Fifty-three partici-
pants had less than 11 tender points, 1
participant did not fill the IPAQ test, 1
participant did not fill the MMSE and
5 were men. The final study sample
included in the statistical analysis con-
sisted of 183 women with fibromyalgia
who filled the TPAQ twice (test-retest)
and a subset of 123 women who addi-
tionally wore the SWA (the quantity of
monitors available). The study protocol
was reviewed and approved by the Eth-

ics Committee of the Hospital Virgen
de las Nieves (Granada, Spain).

Procedures

The participants visited the laboratory
twice. At the first visit, the tender points
count and the weight and height were
measured. The MMSE, demographic
data and the TPAQ were also completed
and the completion time was record-
ed. Participants were asked to wear a
SWA for 9 consecutive days, starting
the same day they received the moni-
tor. They were instructed to wear the
SWA on their arm attached by an elastic
belt during full day as well as sleeping
hours. For security reasons, participants
were asked to take them off while bath-
ing. Participants had the second visit
with 9 days interval for completing the
TPAQ (retest) and they also returned the
SWAS to the researchers.

Measures

Tender points count. We assessed 18
tender points according to the ACR cri-
teria for classification of fibromyalgia
(2) using a standard pressure algometer
(FPK 20; Effegi, Alfonsine, Italy). The
total count of positive tender points
was recorded for each participant.
Fibromyalgia Impact Questionnaire
(FIQ) comprises 10 subscales of dis-
abilities and symptoms (physical func-
tion, work missed day, job ability, feel
good, pain, fatigue, sleep, stiffness,
anxiety and depression) and has previ-
ously used and validated for Spanish
fibromyalgia patients (33). The total
score ranges from O to 100. A higher
score indicates a greater impact on the
person’s life.

Body Mass Index (BMI). We measured
weight (kg) with an eight-polar tactile-
electrode impedanciometer (InBody
R20; Biospace, Seoul, Korea). Height
(cm) was measured using a stadiometer
(Seca 22, Hamburg, Germany). BMI
was calculated as weight (in kilograms)
divided by height (in meters) squared.
Mini-Mental State Examination (32) is
a brief cognitive screening test used to
assess cognitive capacity and severity
of dementia for the exclusion criteria.
The MMSE asks questions that assess
five areas of cognitive functioning:
orientation, immediate memory, atten-
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tion/concentration, delayed recall and
language.

International Physical Activity Ques-
tionnaire 1is used internationally to
obtain comparable estimates of PA
at population level (21). The original
questionnaire was developed for adults
aged 18-65 years (21). The long form
of the TPAQ includes 27 items that
identify the frequency (times per week)
and duration (minutes or hours per day)
of PA performed in different domains
of PA in the last seven days: occupa-
tion, transportation, housework, house
maintenance and family care, recrea-
tion, sport and leisure, and time spent
sitting in a weekday and in a weekend
day. To adapt the questionnaire to our
study population, two items were add-
ed about time spent lying as an indica-
tor of sedentary behaviour. Sitting and
lying were summed and combined as
total sitting time. For all PA domains,
participation in vigorous and moder-
ate intensity PA was obtained. Seden-
tary time was set as sitting plus vehicle
transport time. There are no cultural as-
pects to be acknowledged when using
the Spanish version of the IPAQ.

One Metabolic Equivalent (MET) is
the amount of oxygen consumed while
sitting at rest and is equal to 3.5 ml
O,kg'min' and 1 kcal'’kg*hr! as
the caloric equivalent for adults (34).
PA intensities were set according to the
IPAQ guidelines: moderate intensity as
4 METs, vigorous intensity as 8 METs,
and walking as 3.3 METs. Total day PA
(MET-min/day) was computed by mul-
tiplying METs by minutes of partici-
pation in the specific category of PA,
and divided by 7 days. Sitting was ex-
pressed as min/day. The methods used
to score the long-IPAQ can be found on
the TPAQ website (www.ipaq.ki.se).

SenseWear Pro Armband

The wearable body-monitoring device
(SenseWear Pro; Armband (Body Me-
dia, Pittsburgh, PA)) measures energy
expenditure. The SWA has been used
recently to compare objective vs. self-
reported PA (35) and sedentary time
(36) in fibromyalgia patients. The SWA
incorporates an ample variety of meas-
ured parameter (biaxial accelerometry,
heat flux, galvanic skin response, skin
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Table I. Clinical and sociodemographic

characteristics of fibromyalgia women,
n=183.
Variable n %
Tender points count, mean (SD) 17.3 (1.6)
FIQ, mean (SD)* 64.6 (18.6)
Body mass index* 282 (5.3)
MMSE, mean (SD) 282 (1.9
Age (years)

<50 72 393

>50 111 60.7
Years since clinical diagnosis*

<5 years 82 453

>5 years 99 547
Marital status

Married 149 809

Unmarried 18 9.8

Separated / Divorced / Widowed 17 93
Educational status™

Unfinished studies 12 6.6

Primary school 88 484

Secondary school 47 258

University degree 35 192
Occupational status™

Working 62 395

Unemployed 64 408

Retired 31 199

Values are n and % unless otherwise indicated.
SD, standard deviation. *Missing data.

temperature, near-body temperature)
and demographic characteristics (gen-
der, age, weight, height) into propri-
etary algorithms to estimate energy
expenditure.

Following the manufacturer’s recom-
mendations, the SWA was worn on the
right upper arm over the triceps muscle

at the midpoint between the acromion
and olecranon processes. Nine days
of consecutive data were collected.
Energy expenditure was computed at
1-minute intervals. Data obtained us-
ing the SWA were downloaded using
software developed by the manufactur-
er (SenseWear Professional software
version 6.1%).

The first and last days of recording
were not included in the analysis to
minimise reactivity. We excluded from
the analyses data with less than 7 days
of collection and a threshold of 95%
“on-body” time was used to include an
individual in the data analysis. Sleep-
ing time was removed from analysis.
We set the PA levels as follows:

a) total PA, expressed as a measure
of overall PA; and time engaged in b)
sedentary, ¢c) moderate, and d) vigorous
intensity PA based upon the IPAQ cut-
off of <3, 3-6, and >6 METS per minute,
respectively.

Statistical analysis

The difference between the objective
and subjective measures of PA was
calculated by means of paired #-test.
Concordance between the TPAQ and
the SWA scores was done using the
concordance correlation coefficient (r,).
Pearson correlation coefficient (r,) was
calculated as additional information
for the r, (37). We assessed the agree-
ment between the objective (SWA) and

subjective (IPAQ) measures of PA fol-
lowing the Bland-Altman method (38).
The association between the mean dif-
ference and the magnitude of the meas-
urement (i.e. heteroscedasticity) was
examined by conducting regression
analysis after inverting negative data.
We calculated the mean difference,
95% confidence intervals (CIs) of the
difference, and the 95% limits of agree-
ment (mean difference + 1.96 standard
deviation (SD) of the differences).

We studied the test-retest reliability of
the TIPAQ with a paired #-test. We also
calculated the SD of the mean differ-
ences, the 95% ClIs for the mean dif-
ference, the 2-way mixed average
measures intraclass correlation coeffi-
cient (ICC) (39), 95% of CIs for ICC,
the standard error of the measurement
(SEM) (40), and the intra-individual
SD (41). The agreement between test
and retest was also studied following
the Bland-Altman method (38) as de-
scribed above. All analyses were per-
formed using the Statistical Package
for Social Sciences IBM-SPSS, ver-
sion 20.0 for Windows, and the level of
significance was set at p<0.05.

Results

The clinical and sociodemographic
characteristics of the sample are shown
in Table I. The mean time required to
complete the IPAQ was 14 minutes in
both test and retest.

Table II. Descriptive physical activity (PA) data from the International Physical Activity Questionnaire (IPAQ) and the SenseWear arm-
band (SWA), by sex, age and body mass index (BMI).

Total PA Sitting Sedentary Moderate ~ Walking  Moderate + Walking Vigorous
IPAQ SWA P IPAQ IPAQ SWA! P IPAQ IPAQ IPAQ SWAN P IPAQ  SWA" p
min/day min/day min/day  min/day  min/day min/day  min/day  min/day min/day min/day min/day
All (n=123) 323 (264) 111 (70) <0.001 319 (171) 359 (195) 907 (136) <0.001 222 (199)  77(97) 298 (235) 110 (69) <0.001 24 (68) 1(5) <0.001
(103; 500) (64; 146) (197; 413) (227;446) (817;973) (56;345) (14;104)  (97:467) (64;143) ©;17) (05 1)
Age (years)
23-50 (n=53) 268 (231) 135(80) <0.001 345 (194) 395(238) 878 (105) <0.001 189;176) 54 (62) 242(200) 133(77) <0.001 25(82) 3(7) 0.048
(52;431) (77;176) (199; 444) (228;482) (818;936) (35;290) (11;73)  (51;383) (77;174) ©;7)  (0;2)
51-64 (n=70) 364 (281) 93 (57) <0.001 300 (149) 332 (152) 929 (153) <0.001 247 (214) 94 (115) 341(252) 93(56) <0.001 23(56) 0O(1) 0.001
(154;538) (58;109) (197; 386) (223;425) (817; 1004) (69;370) (17;134) (145;519) (58;109) 0;22)  (0;0)
BMI (m'kg™)
<25 (n=36) 207 (197) 142 (85) 0.049 335(201) 379 (240) 864 (94) <0.001 135(139) 68 (87) 203(198) 139(83) 0.054 4(18) 3(7) 0491
(39;286) (75;181) (198; 401) (226;426) (791;938) (22;220) (12;102)  (39;285) (73;175) 0;0)  (0;2)
25-29.9 (n=49) 422 (292) 115(63) <0.001 318 (157) 360 (181) 919 (156) <0.001 285(223) 95(106) 381 (252) 113(62) <0.001 41 (97) 1(4) 0.006
(174; 582) (76; 136) (199; 429) (225;461) (817;987) (108;397) (29; 149) (164;542) (76;136) 0;34)  (0;1)
>30 (n=37) 306 (239) 79 (48) <0.001 303 (162) 338 (170) 935(138) <0.001 221(192) 63 (95) 284(215) 79(47) <0.001 22(44) 0(1) 0.005
(1115 513) (46 105) (193; 409) (224;449) (859; 1005) (45;335)  (13;54) (100;468) (45;104) 0;17)  (0;0)

Values are means (standard deviation), and interquartile ranges. Difference IPAQ — SWA tested for total PA, sedentary time, moderate and vigorous PA intensities using
t-test. "Cut-off values for sedentary, moderate and vigorous were <3, 3-6, and >6 METs*min/day, respectively.
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Table III. Concordance correlation coefficient (r.) and Pearson correlation coefficient (r,)
for total physical activity (PA) and time spent on PA intensities from the International Phys-
ical Activity Questionnaire (IPAQ) and the SenseWear armband (SWA), n=123.

Figure 1 shows the Bland-Altman plot
for inter-method agreement between
the IPAQ and the SWA. The mean dif-
ference (SD) for total PA, vigorous

IPAQ (min/day) SWA (min/day) I, I, pearson . ) . .

intensity PA, walking time and moder-
Sitting Sedentary -0.01 -0.12 0.18 ate plus walking time from the IPAQ
Sitting + Transport Sedentary -0.02 -0.11 0.22 and SWA was -211 (265), -23 (68), 33
Moderate Moderate 0.03 0.06 0.54 (108) and -188 (237) min/day, respec-
Moderate + Walking Moderate 0.04 0.13 0.16 tively (all p<0.001). The differences
Walking M_Oderate 0.17 0.19 0.03 between the IPAQ and the SWA values
Vigorous Vigorous 0.01 0.04 0.63 were greater as the PA levels increased
Total PA Total PA 0.04 0.11 0.21

The PA levels for the IPAQ and the
SWA by age and BMI are shown in Ta-
ble II. The IPAQ estimates (min/day)
were higher in total PA, moderate and
vigorous intensity PA, and lower in
sedentary time as compared to the SWA
(all p<0.001). Similar results were ob-

served across age and BMI groups (see
Table II).

The concordance correlation coeffi-
cients between the IPAQ and the SWA
ranged from 0.01 to 0.17; whereas the
Pearson correlation coefficients ranged
from 0.04 to 0.19 (see Table III).

for total, vigorous, walking and moder-
ate plus walking PA (R?=0.79; R?=0.99;
R?=0.41; R2?=0.76, respectively; all
p<0.001).

Table IV shows the test-retest mean
differences and SDs, 95% CI of the
mean differences, the ICCs and 95% CI
of ICCs, the SEMs, the intra-individual
SDs and the coefficients of repeatabili-
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Fig. 1. Bland-Altman plot for inter-method agreement between the International Physical Activity Questionnaire (IPAQ) and the SenseWear armband

(SWA).
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Table IV. Test-retest agreement and measurement errors for the International Physical Activity Questionnaire (IPAQ), n=183.

Mean test Mean retest Mean 95% CI Mean  Intra- SEM 1CcC 95% CI Coefficient
(SD) (SD) difference (SD)  difference individual ICC of
(SD) Repeatability
IPAQ, total score (MET/day) 924 (874) 1172 (1198) -249 (90)***  -380;-117 2378 639 0.77 0.70; 0.83 1299
Sitting (min/day) 318 (174) 314 (167) 4 (167) -21; 28 35 118 0.68 0.58;0.76 232
Vehicle (min/day) 45 (64) 43 (67) 2 (75) -9; 13 19 53 0.52 0.35;0.64 104
Walking (MET/day) 280 (364) 326 (422) -46 (374) -101; 8 441 265 0.71 0.61;0.78 523
Moderate (MET/day) 500 (439) 634 (621)  -134 (608)** -222; -45 1277 430 0.53 0.37;0.65 863
Vigorous (MET/day) 144 (395) 198 (581) -54 (366)* -107; 0 513 259 0.84 0.79;0.88 513
Working (MET/day) 202 (554) 352 (936)  -149 (656)** -245; -54 1430 464 0.78 0.70; 0.83 932
Active Transport (MET/day) 142 (221) 152 (237) -11 (256) -48; 27 103 181 0.55 0.39; 0.66 355
Domestic (MET/day) 415 (353) 483 (484) -68 (443)* -132;-3 648 313 0.62 0.50;0.72 621
Leisure (MET/day) 158 (231) 185 (229) -27 (256) -64; 10 257 181 0.55 0.40; 0.67 357

Differences between the test and retest from the IPAQ tested for physical activity using a #-test. *p<0.05; **p<0.01; ***p< 0.001. Confidence intervals (CI);
intraclass correlation coefficient (ICC); standard deviation (SD); standard error of the measurement (SEM).

ty. No systematic test-retest differences
were found for sitting, vehicle, walk-
ing, active transport time and leisure
domains. Systematic differences were
found for total PA score (p<0.001),
moderate intensity (p=0.003), vig-
orous intensity (p=0.049), working
(p=0.002), and domestic (p=0.04)
domains. The ICCs ranged from 0.52
to 0.84. The ICCs for those domains
without systematic differences (sitting,
vehicle, walking, active transport time
and leisure domains) ranged from 0.52
to 0.71. The SEMs were overall satis-
factory for sitting, vehicle, walking, ac-
tive transport time and leisure domains
from IPAQ (see Table IV). Mean dif-
ferences between test and retest were
lower than the SEM for sitting, vehi-
cle, walking, active transport time and
leisure domains; ranging from -46 to 4
min/day. The coefficient of repeatabil-
ity was less than 2 SDs for all the vari-
ables studied from the IPAQ.

Figure 2 shows the Bland-Altman
graph for the test-retest of the IPAQ.
The differences between the test-retest
values were greater as time reported in
vehicle, walking, active transport, and
leisure domains increased (R?=0.40;
R?=0.47; R?>=0.60, R?=0.50; respec-
tively, all p<0.001), whereas no posi-
tive association was found for sitting
domain (R?>=0.01, p=0.153).

Discussion

The present study showed that self-re-
ported IPAQ differed with SWA when
assessing PA levels in Spanish women
with fibromyalgia. The results also sug-

gested that IPAQ has poor to good test-
retest reliability. Taken together, these
findings suggest that self-reported
IPAQ should not be used to assess PA
in Spanish women with fibromyalgia.

A previous study by McLoughlin ef al.
(42) showed that women with fibromy-
algia reported significantly higher lev-
els of moderate and vigorous PA with
the IPAQ than those measured by the
accelerometer. In the present study we
also showed significantly greater min-
utes per day reported with the IPAQ
than those measured with the SWA.
The study by Kaleth et al. (43) in pa-
tients with fibromyalgia aged 49.1+9.6
years found no significant relationship
between the IPAQ short-version and
accelerometry, which concur with oth-
er findings (42) when using the IPAQ
long-form. These results are in agree-
ment with our findings, yet we used
the SWA instead of an Actigraph. Un-
like the above mentioned studies in a
fibromyalgia population (42, 43), we
conducted the Bland-Altman method,
since this technique is more adequate
and informative when analysing the
agreement between different methods
(44). In other validation studies with
the TPAQ versus an accelerometer
with Swedish adults (45) and adoles-
cents (46), they found similar results,
showing that IPAQ gave significantly
higher estimates of PA than the objec-
tive measure (Actigraph). They also
showed higher differences between
both methods when the time spent on
PA measured by the accelerometer was
higher. These studies however showed
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a significant poor-to-moderate agree-
ment between the IPAQ and the objec-
tive measure (45, 46). Other previous
validation studies in healthy people
from different countries (23-25,47,48)
also showed slightly higher correlation
coefficients than those obtained in our
study. It is noteworthy that the corre-
lation coefficient has previously been
criticised in the analysis of measure-
ment method comparison data (44), so
previous studies using solely this tech-
nique are not appropriate.

The absence of relationship and the ob-
served differences between the IPAQ
and an objective measure in the present
and previous studies conducted with
fibromyalgia population (42, 43) may
be due to the inability of the IPAQ for
classifying correctly subjects in light or
low-moderate intensity PA level. Be-
cause this type of activities is the most
common in the fibromyalgia population
(42), this could result in poor recall,
and therefore corroborate the great dif-
ferences obtained between the results
with the IPAQ and the SWA. Our pa-
tients underestimated their total seden-
tary behaviour time and overestimated
time spent on PA. This finding has been
previously described (49). This may be
the result of social desirability bias,
whereby the patients underestimate
undesirable behaviours and overesti-
mate desirable behaviours. Other rea-
son could be that exercise is perceived
as more painful and requiring more
effort in this population, as corrobo-
rated by Cook er al. (50) in patients
with chronic fatigue syndrome and co-
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Fig. 2. Bland-Altman plot for test-retest agreement for the International Physical Activity Questionnaire (IPAQ).

morbid fibromyalgia. This perception
might manifest in an overestimation
of the PA performed (51). Moreover,
fibromyalgia patients may also have a

greater variability in their manner of
self-report than healthy controls (42).
Therefore, the absence of a significant
relationship between the IPAQ and the

S-99

SWA in the present study suggests that
the IPAQ fail to adequately capture PA
behaviours in fibromyalgia patients.

The present study did not show over-
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all satisfactory test-retest reliability
for the IPAQ domains. The mean dif-
ference was low for sitting, vehicle,
walking, active transport and leisure
activities from the TPAQ. Despite we
obtained ICC values from 0.52 to 0.84
in all domains and PA intensities, total,
moderate and vigorous PA, and work-
ing and domestic domains showed sig-
nificant test-retest mean differences, so
that we did not accept the good reliabil-
ity of the instrument in these specific
PA intensities and domains. Kaleth et
al. (43) showed low reliability of the
IPAQ short-form in a smaller sample
(n=28) of patients with fibromyalgia
than ours (n=183). Furthermore, they
only provided the ICC as a reliability
measure, whereas we provided a great-
er number of reliability measures. Spe-
cifically the use of the SEM (together
with the ICC) has been highly recom-
mended (40). This measure provides an
absolute index of reliability, unlike the
ICC which is a relative measure of reli-
ability (40). Other researches with dif-
ferent study populations showed that
the TPAQ short-form seems not to be
a good indicator of PA behaviour (52-
54). Previous studies examining the
reliability of TPAQ showed reliability
coefficients greater than 0.70 (21, 23,
55-58), whereas other studies showed
low reliability coefficients (25, 59, 60).
The heteroscedasticity observed in the
Bland-Altman plots of the IPAQ test-
retest suggested that the reproducibil-
ity of the data decreased as the amount
of reported time in a specific domain
(vehicle, walking, active transport and
leisure) increased. This was not the
case for sitting domain (heteroscedas-
ticity was not observed). Good levels
of repeatability were obtained for the
sitting, the vehicle, the walking, the ac-
tive transport and the leisure activities
from the IPAQ, which suggests that the
recall was repeatable irrespective of
the amount of reported activity.

The present study has some limita-
tions. The absence of a healthy group
did not allow direct comparison. The
sample is of convenience, which re-
sults in some limitations: by lessen-
ing representativeness of the Spanish
population who have fibromyalgia
and unknown levels of sampling error.

Otherwise, our sample population was
between 23 to 64 years old, which is
the same as for whom the IPAQ was
designed and which strengthens de va-
lidity of our results. The SWA is a valid
device to measure PA in people with fi-
bromyalgia (20). General criticisms of
belt-mounted PA monitors include the
inability to detect arm movements and
load work performed by pushing, lift-
ing, or carrying objects. The SWA may
solve these issues through heat produc-
tion measurements and placement on
the upper arm. The quality of the SWA
data (7 consecutive valid days) was an
important strength of our study. The
absence of a men sample did not let us
know whether these findings apply to
men, so future studies should analyse
the validity and reliability of the IPAQ
in men with fibromyalgia.

In conclusion, the present study showed
that the TPAQ is not comparable with a
multi-sensor armband accelerometer
(SenseWear Pro, Armband) and is not
a reliable tool to assess PA in women
with fibromyalgia. The results suggest
that the IPAQ overestimates PA. The
instrument reported acceptable test-re-
test reliability in sitting, vehicle, walk-
ing, active transport and leisure activi-
ties; but not in the total PA score, mod-
erate and vigorous intensity, as well as
working and domestic domains.

Acknowledgments

We would like to thank the researchers
for the CTS-545 research group and we
also acknowledge the AGRAFIM (as-
sociation of fibromyalgia from Grana-
da, southern Spain) members involved
in the field work for their effort and
great enthusiasm.

References

1. KLAVER-KROL EG, ZWARTS MJ, TEN
KLOOSTER PM, RASKER JJ: Abnormal mus-
cle membrane function in fibromyalgia pa-
tients and its relationship to the number of
tender points. Clin Exp Rheumatol 2012; 30
(Suppl. 74): S44-50.

2. WOLFE F,SMYTHE HA, YUNUS MB et al.: The
American College of Rheumatology 1990
Criteria for the Classification of Fibromyal-
gia. Report of the Multicenter Criteria Com-
mittee. Arthritis Rheum 1990; 33: 160-72.

3. SARZI-PUTTINI P, ATZENI F, DI FRANCO M et
al.: Dysfunctional syndromes and fibromyal-
gia: a 2012 critical digest. Clin Exp Rheuma-
tol 2012; 30 (Suppl. 74): S143-51.

S-100

4. MUNGUIA-IZQUIERDO D, LEGAZ-ARRESE
A: Exercise in warm water decreases pain
and improves cognitive function in middle-
aged women with fibromyalgia. Clin Exp
Rheumatol 2007, 25: 823-30.

5. SILVERMAN SL, HARNETT J, ZLATEVA G,
MARDEKIAN J: Identifying fibromyalgia-
associated symptoms and conditions from a
clinical perspective: a step toward evaluating
healthcare resource utilization in fibromyal-
gia. Pain Pract 2010; 10: 520-9.

6. IANNUCCELLI C, SPINELLI FR, GUZZO MP
et al.: Fatigue and widespread pain in sys-
temic lupus erythematosus and Sjogren’s
syndrome: symptoms of the inflammatory
disease or associated fibromyalgia? Clin Exp
Rheumatol 2012; 30 (Suppl. 74): S117-21.

7. IANNUCCELLI C, MANNOCCI F, GUZZO MP
et al.: Complementary treatment in fibromy-
algia: combination of somatic and abdominal
acupuncture. Clin Exp Rheumatol 2012; 30
(Suppl. 74): S112-16.

8. SEGURA-JIMENEZ V, CARBONELL-BAEZA
A, APARICIO VA et al.: A Warm Water Pool-
Based Exercise Program Decreases Immedi-
ate Pain in Female Fibromyalgia Patients:
Uncontrolled Clinical Trial. Int J Sports Med
2013; 34: 600-5.

9. CARBONELL-BAEZA A, RUIZ JR, APARICIO
VA et al.: Land- and water-based exercise
intervention in women with fibromyalgia:
the al-andalus physical activity randomised
controlled trial. BMC Musculoskelet Disord
2012; 13: 18.

10. CARBONELL-BAEZA A, APARICIO VA, ORTE-
GA FB et al.: Does a 3-month multidiscipli-
nary intervention improve pain, body com-
position and physical fitness in women with
fibromyalgia? Br J Sports Med 2011; 45:
1189-95.

11. CARBONELL-BAEZA A, APARICIO VA, MAR-
TINS-PEREIRA CM et al.: Efficacy of Biodan-
za for treating women with fibromyalgia. J
Altern Complement Med 2010; 16: 1191-200.

12. CARBONELL-BAEZA A, ROMERO A, APA-
RICIO VA et al.. Preliminary findings of a
4-month Tai Chi intervention on tenderness,
functional capacity, symptomatology, and
quality of life in men with fibromyalgia. Am
J Mens Health 2011; 5: 421-9.

13. ROMERO-ZURITA A, CARBONELL-BAEZA A,
APARICIO VA, RUIZ JR, TERCEDOR P, DEL-
GADO-FERNANDEZ M: Effectiveness of a
tai-chi training and detraining on functional
capacity, symptomatology and psychologi-
cal outcomes in women with fibromyalgia.
Evid Based Complement Alternat Med 2012;
2012: 614196.

14. KELLEY GA, KELLEY KS, HOOTMAN JM,
JONES DL: Exercise and global well-being in
community-dwelling adults with fibromyal-
gia: a systematic review with meta-analysis.
BMC Public Health 2010; 10: 198.

15. FRUIN ML, RANKIN JW: Validity of a multi-
sensor armband in estimating rest and exer-
cise energy expenditure. Med Sci Sports Ex-
erc 2004; 36: 1063-9.

16. MALAVOLTI M, PIETROBELLI A, DUGONI M
et al.: Anew device for measuring resting en-
ergy expenditure (REE) in healthy subjects.
Nutr Metab Cardiovasc Dis 2007; 17: 338-
43.



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Objectively and subjectively measured physical activity in FM women / V. Segura-Jiménez et al.

CEREDA E, TURRINI M, CIAPANNA D, MAR-
BELLO L, PIETROBELLI A, CORRADI E:
Assessing energy expenditure in cancer pa-
tients: a pilot validation of a new wearable
device. J Parenter Enteral Nutr 2007; 31:
502-7.

COLE PJ, LEMURA LM, KLINGER TA, STRO-
HECKER K, MCCONNELL TR: Measuring
energy expenditure in cardiac patients using
the Body Media Armband versus indirect
calorimetry. A validation study. J Sports Med
Phys Fitness 2004; 44: 262-71.
PAPAZOGLOU D, AUGELLO G, TAGLIAFERRI
M et al.: Evaluation of a multisensor armband
in estimating energy expenditure in obese in-
dividuals. Obesity 2006; 14: 2217-23.
MUNGUIA-IZQUIERDO D, SANTALLA A,
LEGAZ-ARRESE A: Evaluation of a wearable
body monitoring device during treadmill
walking and jogging in patients with fibro-
myalgia syndrome. Arch Phys Med Rehabil
2012;93: 115-22.

CRAIG CL, MARSHALL AL, SJOSTROM M et
al.: International physical activity question-
naire: 12-country reliability and validity.
Med Sci Sports Exerc 2003; 35: 1381-95.
HALLAL PC, VICTORA CG: Reliability and
validity of the International Physical Activity
Questionnaire (IPAQ). Med Sci Sports Exerc
2004; 36: 556.

DENG HB, MACFARLANE DJ, THOMAS GN et
al.: Reliability and validity of the IPAQ-Chi-
nese: the Guangzhou Biobank Cohort study.
Med Sci Sports Exerc 2008; 40: 303-7.
BOON RM, HAMLIN MJ, STEEL GD, ROSS
JJ: Validation of the New Zealand Physical
Activity Questionnaire (NZPAQ-LF) and
the International Physical Activity Question-
naire (IPAQ-LF) with accelerometry. Br J
Sports Med 2010; 44: 741-6.

KURTZE N, RANGUL V, HUSTVEDT BE: Re-
liability and validity of the international
physical activity questionnaire in the Nord-
Trondelag health study (HUNT) population
of men. BMC Med Res Methodol 2008; 8: 63.
BAUMAN A, AINSWORTH BE, SALLIS JF et
al.: The descriptive epidemiology of sitting.
A 20-country comparison using the Inter-
national Physical Activity Questionnaire
(IPAQ). Am J Prev Med 2011; 41: 228-35.
RESENDE MDE A, RESENDE RB, TAVARES
RDA S, SANTOS CR, BARRETO-FILHO JA:
Comparative study of the pro-atherosclerotic
profile of students of medicine and physical
education. Arqg Bras Cardiol 2010; 95: 21-9.
GLASS IM: Review of cognitive dysfunction
in fibromyalgia: a convergence on working
memory and attentional control impairments.
Rheum Dis Clin North Am 2009; 35: 299-311.
KIM SH, KIM SH, KIM SK, NAM EJ, HAN
SW, LEE SJ: Spatial versus verbal memory
impairments in patients with fibromyalgia.
Rheumatol Int 2012; 32: 1135-42.

ALCIATI A, SARZI-PUTTINI P, BATTICCIOT-
TO A et al.: Overactive lifestyle in patients
with fibromyalgia as a core feature of bipo-
lar spectrum disorder. Clin Exp Rheumatol
2012; 30 (Suppl. 74): S122-28.
MUNGUIA-IZQUIERDO D, SEGURA-JIMENEZ
V, CAMILETTI-MOIRON D et al.: Multidimen-
sional Fatigue Inventory: Spanish adaptation

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

and psychometric properties for fibromyal-
gia patients. The Al-Andalus study. Clin Exp
Rheumatol 2012; 30 (Suppl. 74): S94-102.
FOLSTEIN MF, FOLSTEIN SE, MCHUGH PR:
“Mini-mental state”. A practical method for
grading the cognitive state of patients for the
clinician. J Psychiatr Res 1975; 12: 189-98.
RIVERA J, GONZALEZ T: The Fibromyalgia
Impact Questionnaire: a validated Spanish
version to assess the health status in wom-
en with fibromyalgia. Clin Exp Rheumatol
2004; 22: 554-60.

AINSWORTH BE, HASKELL WL, HERRMANN
SD et al.: 2011 Compendium of Physical Ac-
tivities: a second update of codes and MET
values. Med Sci Sports Exerc 2011;43: 1575-
81.

MUNGUIA-IZQUIERDO D, LEGAZ-ARRESE
A, MANNERKORPI K: Transcultural adapta-
tion and psychometric properties of a Span-
ish-language version of physical activity
instruments for patients with fibromyalgia.
Arch Phys Med Rehabil 2011; 92: 284-94.
MUNGUIA-IZQUIERDO D, SEGURA-JIMENEZ
V, CAMILETTI-MOIRON D et al.: Spanish
adaptation and psychometric properties of
the Sedentary Behaviour Questionnaire for
fibromyalgia patients: the al-Andalus study.
Clin Exp Rheumatol 2013 May 27 [Epub
ahead of print].

LIN LI: A concordance correlation coefficient
to evaluate reproducibility. Biometrics 1989;
45:255-68.

BLAND JM, ALTMAN DG: Statistical methods
for assessing agreement between two meth-
ods of clinical measurement. Int J Nurs Stud
2010; 47: 931-6.

SHROUT PE, FLEISS JL: Intraclass correla-
tions: uses in assessing rater reliability. Psy-
chol Bull 1979, 86: 420-8.

WEIR JP: Quantifying test-retest reliability
using the intraclass correlation coefficient
and the SEM. J Strength Cond Res 2005; 19:
231-40.

BLAND JM, ALTMAN DG: Measurement
error. BMJ 1996; 313: 744.

MCLOUGHLIN MJ, COLBERT LH, STEGNER
AJ,COOK DB: Are women with fibromyalgia
less physically active than healthy women?
Med Sci Sports Exerc 2011; 43: 905-12.
KALETH AS, ANG DC, CHAKR R, TONG Y:
Validity and reliability of community health
activities model program for seniors and
short-form international physical activity
questionnaire as physical activity assessment
tools in patients with fibromyalgia. Disabil
Rehabil 2010; 32: 353-9.

BLAND JM, ALTMAN DG: Statistical methods
for assessing agreement between two meth-
ods of clinical measurement. Lancet 1986; 1:
307-10.

HAGSTROMER M, AINSWORTH BE, OJA P,
SJOSTROM M: Comparison of a subjective
and an objective measure of physical activ-
ity in a population sample. J Phys Act Health
20105 7: 541-50.

OTTEVAERE C, HUYBRECHTS I, DE BOUR-
DEAUDHUI I et al.: Comparison of the IP-
AQ-A and actigraph in relation to VO2max
among European adolescents: the HELENA
study. J Sci Med Sport 2011; 14: 317-24.

S-101

47.

48.

49.

50.

51.

52.

53.

54

55.

56

57.

58.

59.

60.

QU NN, LI KJ: [Study on the reliability and
validity of international physical activ-
ity questionnaire (Chinese Vision, IPAQ)].
Zhonghua Liu Xing Bing Xue Za Zhi 2004,
25:265-8.

NANG EE, GITAU NGUNIJIRI SA, WU Y et
al.: Validity of the International Physical
Activity Questionnaire and the Singapore
Prospective Study Program physical activity
questionnaire in a multiethnic urban Asian
population. BMC Med Res Methodol 2011;
11: 141.

KLESGES RC, ECK LH, MELLON MW, FULLI-
TON W, SOMES GW, HANSON CL: The accu-
racy of self-reports of physical activity. Med
Sci Sports Exerc 1990; 22: 690-7.

COOK DB, NAGELKIRK PR, POLURI A, MO-
RES J, NATELSON BH: The influence of aero-
bic fitness and fibromyalgia on cardiorespi-
ratory and perceptual responses to exercise
in patients with chronic fatigue syndrome.
Arthritis Rheum 2006; 54: 3351-62.
NEWCOMB LW, KOLTYN KF, MORGAN WP,
COOK DB: Influence of preferred versus
prescribed exercise on pain in fibromyalgia.
Med Sci Sports Exerc 2011; 43: 1106-13.
GRIMM EK, SWARTZ AM, HART T, MILLER
NE, STRATH SJ: Comparison of the IPAQ-
Short Form and accelerometry predictions
of physical activity in older adults. J Aging
Phys Act 2012; 20: 64-79.

MEEUS M, VAN EUPEN I, WILLEMS J, KOS D,
NIJS J: Is the International Physical Activity
Questionnaire-short form (IPAQ-SF) valid
for assessing physical activity in Chronic Fa-
tigue Syndrome? Disabil Rehabil 2011; 33:
9-16.

. LEE PH, MACFARLANE DJ, LAM TH, STEW-

ART SM: Validity of the International Physi-
cal Activity Questionnaire Short Form (IP-
AQ-SF): a systematic review. Int J Behav
Nutr Phys Act 2011; 8: 115.

MACFARLANE D, CHAN A, CERIN E: Exam-
ining the validity and reliability of the Chi-
nese version of the International Physical
Activity Questionnaire, long form (IPAQ-
LC). Public Health Nutr 2010: 1-8.

. PAPATHANASIOU G, GEORGOUDIS G, PA-

PANDREOU M et al.: Reliability measures
of the short International Physical Activity
Questionnaire (IPAQ) in Greek young adults.
Hellenic J Cardiol 2009; 50: 283-94.
VASHEGHANI-FARAHANI A, TAHMASBI M,
ASHERI H, ASHRAF H, NEDJAT S, KORDI R:
The Persian, Last 7-day, Long form of the In-
ternational Physical Activity Questionnaire:
Translation and Validation Study. Asian J
Sports Med 2011; 2: 106-16.

CRINIERE L, LHOMMET C, CAILLE A et al.:
Reproducibility and validity of the French
version of the long international physical
activity questionnaire in patients with type 2
diabetes. J Phys Act Health 2011; 8: 858-65.
SAGLAM M, ARIKAN H, SAVCI S et al.: Inter-
national physical activity questionnaire: re-
liability and validity of the Turkish version.
Percept Mot Skills 2010; 111: 278-84.
MADER U, MARTIN BW, SCHUTZ Y, MARTI B:
Validity of four short physical activity ques-
tionnaires in middle-aged persons. Med Sci
Sports Exerc 2006; 38: 1255-66.



