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ABSTRACT 
The objective of this study was to assess, in a sample composed by postmenopausal women, the agree-

ment between physical activity time reported by short version of the IPAQ and measured by accelerom-

eter in different intensities. The participants consisted of postmenopausal women aged ≥ 50 years (N 

= 60, mean age 61.5±7.5 years). They completed the IPAQ (short version) and then wore an accelerom-

eter for one week. Statistical analysis was composed by the Kappa index, McNemar’s test, specificity and 

sensitivity, Spearman’s rank correlation and the Wilcoxon test. The amount of time spent in moderate 

and vigorous physical activity had weak correlation (r=-0.04-0.28) between accelerometer and IPAQ. 

IPAQ overestimated the minutes spent in moderate and vigorous intensities and underestimated the 

time spent in light activities. There was not significant agreement between instruments (kappa index= 

0.151±0.111; p= 0.185; sensibility, 46% and specificity, 28%). There was a significant inconsistence for 

the time of physical activity reported by IPAQ. 
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RESUMO 
O objetivo deste estudo foi avaliar a concordância entre o tempo de atividade física relatada pela versão 

curta do IPAQ e medida por acelerômetro em diferentes intensidades. As participantes foram mulheres 

na menopausa com idade ≥ 50 anos (N = 60, idade média de 61,5 ± 7,5 anos). Elas completaram o 

IPAQ (versão curta) e depois usaram um acelerômetro por uma semana. A análise estatística foi 

composta pelo índice de Kappa, teste de McNemar, sensibilidade e especificidade, correlação de 

Spearman e o teste de Wilcoxon. O tempo gasto em atividade física intensa apresentou fraca relação (r=-

0,04 – 0,28) entre acelerômetro e IPAQ. IPAQ superestimou os minutos gastos em intensidades 

moderada e vigorosa e subestimou o tempo gasto em atividades leves. Não houve concordância 

significativa entre os instrumentos utilizados para medida do nível de atividade física (índice kappa = 

0,151 ± 0,111, p = 0,185; sensibilidade, 46% e especificidade, 28%). Houve uma inconsistência 

significativa para o tempo de atividade física relatada pelo IPAQ. 
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INTRODUCTION 

Daily physical activity (PA) has been pointed 

out as important behavior in relation to the pre-

vention of diseases and mortality (Ahmed, 

Blaha, Nasir, Rivera, & Blumenthal, 2012), 

mainly in older adults (Centers for Disease 

Control and Prevention (CDC), 2005). The 

amount of fat and fat-free mass in adults change 

with increasing age as a function of a variety of 

factors, from PA to menopausal, and has been 

mentioned as a major cause of disease in post-

menopausal women (Poehlman, Toth, & Gard-

ner, 1995).  

Menopause not only has an impact on 

women’s reproductive system, but is also re-

sponsible for significant changes in body com-

position, with decreasing of fat-free mass 

around 3.0 kg, 2.5 kg increase in fat mass and a 

decline of up to 100 kilocalories per day in rest-

ing metabolic rate when compared to premeno-

pausal women (Poehlman et al., 1995). Further-

more, the prevalence of physical inactivity 

reaches 30% in postmenopausal women (CDC, 

2005), factors that may lead to reduced muscle 

mass and strength, impair locomotion and bal-

ance (Rebelatto & Castro, 2007), may increase 

the number of falls and successively decrease 

the quality of life causing dependence to per-

form activities of daily living. 

Regarding PA monitoring, there are many 

technics to measure it, which are usually di-

vided into laboratorial and field methods 

(Siervo & Jebb, 2010). Laboratory methods in-

clude greater objectivity and precision, but re-

quire sophisticated and expensive equipment 

and, from an epidemiological point of view, 

these methods are not applicable. On the other 

hand, motion sensors, such as accelerometers, 

estimate the energy expenditure and intensity 

of PA (Chen & Bassett, 2005) and have been 

used in epidemiological settings (Tudor-Locke, 

Johnson, & Katzmarzyk, 2010). As a field 

method, questionnaires are less complex, have 

lower cost and represent simple instruments for 

assessment of PA. However, questionnaires 

have some limitations based on recall bias a 

poor self-perception of PA intensity, particu-

larly in older adults that may have difficulty 

with memory and cognition; in addition 

changes in lifestyles such as engagement in less 

structured high level of PA may compromise the 

survey accuracy (Grimm, Swartz, Hart, Miller, 

& Strath, 2012). 

During the last decade the International 

Physical Activity Questionnaire (Craig et al., 

2003) has received special attention by the sci-

entific literature and has been widely used 

worldwide. The IPAQ was created to fulfill the 

necessity to standardize the assessment of PA 

in different cultures around the world (Craig et 

al., 2003), consequently searching for its adap-

tation the questionnaire has suffered wide cul-

tural modification and changes to produce more 

precise information. Highlighting this, in a re-

cent publication Hallal et al. (2010) called at-

tention for main lessons learned from this series 

of adaptations and emphasizing the require-

ment to test an instrument previously, even if 

they have been previously using similar popula-

tions.  

In a brief search in PubMed, where the key-

word “IPAQ” was used, more than 280 articles 

were found. Of these articles approximately 75 

reported validity and reliability procedures, 

however, there was no data reporting the agree-

ment between PA time reported by the IPAQ 

questionnaire and the accelerometer for post-

menopausal women. 

Additionally, the validity of IPAQ, using a 

motion detector, reported in the 12-Country 

Reliability and Validity Study of IPAQ short-

version is modest r=0.30. However correlation 

found for the Brazilian sample (n=28, age: 

42.9±14.2) was low and negative (r=-0.12) 

(Craig et al., 2003). 

Therefore, the objective of this study was to 

assess, in a sample composed of postmenopau-

sal women, the agreement between PA time re-

ported by the short version of the IPAQ and 

measured by an accelerometer for different in-

tensities. 

 

METHOD 

Participants 

The sample consisted of postmenopausal 

women aged ≥ 50 years, who were selected to 

engage in an exercise program promoted by the 
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Department of Physical Education of the Uni-

versidade Estadual Paulista (UNESP), located 

in the city of Presidente Prudente, Brazil. The 

dissemination of the study was done through 

newspapers, television and the Internet. 

Women interested in participating contacted 

the researchers responsible. To participate in 

this study the inclusion criteria were: 1) female, 

2) postmenopausal (no menstruation for 1 year 

or more), 3) aged 50 to 79 years on the date of 

the assessment, 4) no regular exercise for a pe-

riod of 6 months prior to the valuation date 

(they were asked about exercising in their lei-

sure-time, such as, sports). The present study 

reports only the baseline measures of the exer-

cise program. Considering an -error of 5%, -

error of 80% and a minimum correlation of 0.38 

(Oyeyemi et al., 2014), the sample size consid-

ered for this study was 53 women, then expect-

ing losses our study select 67 women to partic-

ipate. However, given some limitations in the 

questionnaire and accelerometer data, seven 

subjects were excluded from this study. The 

procedures used in this study meet the criteria 

of the Ethics in Human Research according to 

resolution number 196/96 of the Brazilian 

Health Ministry and the study was previously 

approved by the Ethical Research Committee of 

the UNESP (number 64/2011). All individuals 

signed a written consent form.  

 

Materials and Procedures 

The study has a cross-sectional design and 

compared the time of PA reported by a ques-

tionnaire with that measured by an accelerome-

ter. The participants were given detailed in-

structions on wearing an accelerometer for a 

consecutive 8-day period. The questionnaire 

was applied through a face-to-face interview by 

a trained researcher, fallowing the instruction 

from the Guidelines for Data Processing and 

Analysis of the International Physical Activity 

Questionnaire (2005).  

The International Physical Activity Ques-

tionnaire (IPAQ) was applied in its reduced ver-

sion (Craig et al., 2003) for assess the usual 

week of PA. The International Group proposed 

the IPAQ for Consensus on Measures of Physi-

cal Activity, under the seal of the World Health 

Organization, with representatives from 25 

countries, including Brazil. It is an instrument 

developed in order to estimate the level of PA 

practice in populations of different countries 

and sociocultural contexts (Craig et al., 2003).  

The IPAQ is available in different languages, 

including Portuguese, and therefore required no 

translation. There are two versions of the IPAQ, 

a long and a short form. We chose to analyze 

the questionnaire in its short form, as it is 

acknowledged to be the more practical version. 

This version is composed of eight questions and 

information to estimate the time spent per week 

on different intensities of PA (moderate, vigor-

ous, walking and sedentary behaviors, such as 

sitting). In this study, we refer to IPAQ walking 

intensity as light PA. 

PA was measured by accelerometers (Acti-

Graph GT3X, Pensacola, FL). The devices are 

lightweight (27 g) and small (size 3.8 cm x 3.7 

cm x 1.8 cm), and are designed to record move-

ments in the three orthogonal planes: antero-

posterior, mediolateral, and vertical. The accel-

erometer (ActiGraphGT3X) measures and rec-

ords changes in acceleration whose magnitudes 

cover approximately 0.05-2.5 g (g = 9.8 m/s2) 

within a frequency range of 0.25- 2.5 Hertz. The 

output of the accelerometer is digitized by an 

Analogue-Digital converter 12 bit at a rate of 30 

times per second (30 Hz). The PA intensity was 

measured in 60-s epochs, this epoch is related 

to low intensity and long duration patterns of 

PA (Trost, McIver, & Pate, 2005), which is 

standard for monitoring free-living adults 

(Chen & Bassett, 2005). 

Accelerometers were placed on the individu-

als’ waists using an elastic band. The partici-

pants used the equipment for eight days (only 

seven were full days). Instructions for use were 

given previously. The accelerometer had to be 

used all day during the hours that the individual 

remained awake and should only be removed 

when there was contact with water (personal 

hygiene or water activities). Specific software 

(The ActiLife5 Data Analysis Software by Acti-

graph) was used to analyze the data. We in-

cluded only full days of monitoring in the data-

base. Zero hour consecutive counts were con-

sidered to be periods that the individual was not 
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wearing the accelerometer, days containing less 

than ten hours of monitoring were excluded 

from the analysis, as they had the power to in-

crease variability (Craig et al., 2003). At the 

end, each participant had at least five full days 

of monitoring (Trost et al., 2005). 

The PA intensities were determined as fol-

low: time spent in time spent in light-intensity 

(100-1951 counts/min), moderate-intensity 

(1952–5724 counts/min) and vigorous-inten-

sity (≥ 5,725 counts/min) (Freedson, Melan-

son, & Sirard, 1998). Sedentary time cut-point 

for accelerometer was not computed because 

our analysis did not distinguish between sleep-

ing and waked time, differently from IPAQ, 

which computed only sedentary time from 

waked time. In the present study counts per mi-

nute in the vertical vector was used according to 

previous cut points available in the literature, 

since, nowadays, there are no three vector’s 

thresholds to distinguish sedentary time from 

light PA. For both instruments the total time 

spent on moderate and vigorous activity was 

computed and then participants were classified 

as: sufficiently active (≥150 min per week) and 

insufficiently active (<150 min per week), ac-

cording to the cutoff point proposed by the 

American College of Sports Medicine (Haskell 

et al., 2007). 

 

Data Analysis 

For analysis of the information we utilized 

non-parametric statistics, since the data pre-

sented non-parametric distribution (Kolmogo-

rov-Smirnov test). Descriptive statistics were 

composed of values of median and interquartile 

range. For numerical comparisons between the 

questionnaire and accelerometer the Wilcoxon 

test was applied with effect size (r) calculated. 

Spearman’s rank-order correlations were used 

to compare time spent in different PA intensi-

ties between the IPAQ and accelerometer. For 

categorical data, the McNemar’s test compared 

the proportion. To analyze the agreement be-

tween IPAQ and accelerometer to identify sub-

jects that achieve the PA recommendations 

(≥150min/week), Kappa index was tested. The 

ROC curve and its parameters (sensibility, spec-

ificity, area under curve – AUC) were calculated 

to classify individuals according to the global 

standard guideline for sufficient PA 

(≥150min/week). The alpha level was set at 

0.05 and all statistical analysis was performed 

using the software BioEstat (release 5.0). 

 

RESULTS 

There were 60 women with age ranging from 

50 to 79 years old (mean age 61.5±7.5 years). 

The median body mass index was 29.1(8.1) 

kg.m
-2
. Table 1 shows the median and inter-

quartile range for both instruments. The 

amount of time spent in different PA intensities 

was compared according to the PA instruments 

(Table 1). IPAQ overestimated the minutes 

spent on moderate and vigorous intensities 

(small [r=0.30] to medium [r=0.60] effect 

size). Conversely, the time spent on light activ-

ities were underestimated (medium effect size 

= 0.45).  

The correlation between the IPAQ and accel-

erometer was identified by Spearman rank (Fig-

ure 1). According to the accelerometer and 

IPAQ, the amount of time spent in PA intensi-

ties had a weak relationship (ranging from 0.13 

to 0.28). However, light PA only had a signifi-

cant correlation (r= 0.279; p= 0.031). On the 

other hand, the relationship for vigorous activ-

ity presented a negative pattern (r= -0.041; 

p=0.756). All correlation consequently, 

showed small coefficient of determination. 

The percentage of subjects classified as phys-

ically active was 40% and 65% for the accel-

erometer and IPAQ (McNemar test with p= 

0.006 [Figure 1]), respectively. The ROC curve 

analysis indicated an AUC of 0.58 (IC 95% 0.43 

- 0.73, p=0.026). The sensitivity of the IPAQ to 

find insufficiently active individuals was 46%, 

whereas, 28% (the specificity) of those meeting 

the international recommended guidelines as 

determined by the accelerometer were identi-

fied by the IPAQ. There was not a significant 

agreement between the two PA instruments 

(kappa index= 0.151±0.111; p=0.185). 
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Table 1 
Physical characteristics, accelerometer physical activity measures and self-reported physical activity variables 

Activity (minutes.week
-1

) 
IPAQ Accelerometer 

p r 
Median (IR) Median (IR) 

Light  1365.0 (1260.0) 2094.3 (774.2) 0.001 0.45 

Moderate  180.0 (315.0) 134.1 (137.6) 0.022 0.30 

Vigorous  155.0 ± 317.5 1.5 ± 9.3 0.001 0.62 

Moderate + Vigorous 285.0 (405.0) 134.1 (140.0) 0.001 0.54 

Note. p: Wilcoxon test; r=effect size for Wilcoxon Signed-rank test; variable presented in mean and standard 

deviation because median was equal to zero. IPAQ: international physical activity questionnaire; IR-interquar-

tile range 

 

Table 2 

Relationship between the accelerometer and ques-

tionnaire 

Physical Activity r  r
2 
 

Light 0.28* 0.08 

Moderate 0.13 0.02 

Vigorous -0.04 0.002 

Moderate + Vigorous 0.17 0.03 

Note: *, Correlation between instruments (p<0.05 

Spearman’s rank-order); r
2
, coefficient of determina-

tion; values are minutes of different physical activity 

categories. 

 

 

Figure 1. Prevalence of physical activity practice 

according to the accelerometer and questionnaire. 

Values are percentage and its 95% Confidence Inter-

val of subjects classified as physically active by the 

accelerometer and IPAQ. p=0,006 significantly dif-

ferent (McNemar test). 

 

DISCUSSION 

In the presented cross-sectional study data 

reported the agreement between IPAQ Short 

version and accelerometer in postmenopausal 

women. Our results identified that there were 

weak agreement between PA time assessed by 

the questionnaire and accelerometer (r=0.13 to 

0.29). Although these results are similar to 

what was reported in the 12-Country Reliability 

and Validity Study of IPAQ short-version 

(r=0.30), the IPAQ significantly underesti-

mated the time spent light activities and over-

estimated the time spent on moderate and vig-

orous PA when the accumulated accelerometer 

minutes per day were examined. Similar our re-

sults, Johnson-Kozlow, Sallis, Gilpin, Rock, and 

Pierce (2006) studying women who had been 

diagnosed with breast cancer (average age 57 

years) reported that the maximum total PA 

score for the IPAQ was approximately three to 

four times greater than that obtained on the ac-

celerometer. The IPAQ significantly overesti-

mated moderate PA by about 225 minutes per 

week or 239% (p < 0.001) and significantly 

overestimated vigorous PA by about 31 minutes 

per week or 342% (p < 0.001). Similarly, 

Grimm, Swartz, Hart, Miller, and Strath (2012) 

identified that women presented 27.3±20.0 

min/week for the accelerometer versus 

49.5±47.6 min/week for the IPAQ for moder-

ate intensity and 2.0±6.9 min/week for the ac-

celerometer versus 37.2 ± 50.7 min/week for 

the IPAQ for vigorous PA (long-form question-

naire). 

The identification of correlates of PA is im-

portant to target the elaboration of more effec-

tive public health programs related to PA pro-

motion. Therefore, worldwide there have been 

a wide variety of epidemiological studies, in 

which the main purpose has been to determi-

nate some correlates of PA. From a statistical 

point of view, this bias observed for PA pro-

vided by IPAQ can affect the relationship ob-

served between PA and its determinants and, 

therefore, some determinants should not be de-

tected (false negative), in addition to, the oppo-

site situation, which can also be observed (false 

positive). 
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The above-mentioned overestimation also 

affected the prevalence of physically active 

women, in which the IPAQ generated a rate 

62.5% higher than the accelerometer. During 

the last decades, developing nations (such as 

Brazil) have observed an increase in chronic dis-

eases (Cesse, Carvalho, Souza, & Luna, 2009). 

This worrying trend has been associated with a 

decrease in PA practice (Fernandes et al., 2011; 

Fernandes & Zanesco, 2010). On the other 

hand, surprisingly, studies using IPAQ have 

identified an increase in PA practice in these na-

tions (Matsudo et al., 2010). The elaboration of 

a linear regression model to describe/adjust this 

overestimation could be indicated; however, the 

absence of normal distribution among PA data 

and the low relationship between the IPAQ and 

accelerometer measures make this elaboration a 

hard task. Our findings indicate that the IPAQ 

overestimation of PA practice should be taken 

into account in prevalence studies and hence 

consistent efforts are necessary to correct this 

limitation. 

There are many hypotheses to explain the 

lack of disagreement between self-reported and 

objective instrument in this population. Among 

possibilities, such as, lack of comprehension 

due to cognitive capacity and educational level 

(not verified in this study), and memory, it is 

possible, also, that the overestimation of time 

in PA remain due to the PA held during domes-

tic activities, since we have a sample of women 

with an average age of 61 years. Unlike leisure 

activities, those performed at work or domestic 

environment have considerable variation from 

day to day and even on the same day in terms of 

the kind of intensity, duration and rest periods, 

causing inconsistence in the self-reported PA 

(Hallal et al., 2010).  

The study has limitations. The IPAQ as-

sesses PA in different domains for a variety of 

activities; however, many of these activities may 

be under-estimated by accelerometers. The ac-

celerometer is known not to measure all PA as 

it underestimates the one conducted primarily 

above the waist, such as sweeping or carrying a 

load, or activity done on an incline, such as run-

ning up a hill, and does not measure water-

based activity at all (Chen & Bassett, 2005). 

Yet, our study used uniaxial vector (vertical vec-

tor) that can underestimate patterns of PA com-

pared with cut points for triaxial accelerome-

ters. Nevertheless, the accelerometer counts 

used to assess PA behavior in this study may 

not hold true for this population, as well as the 

cut point utilized (Ward, Evenson, Vaughn, 

Rodgers, & Troiano, 2005). In addition to these 

limitations, our participant sample included a 

range of normal, overweight, and obese individ-

uals, and to our knowledge no known published 

work reports on the comparability of the IPAQ 

and ACC across BMI classification. Further-

more, the wide range of age that composed the 

sample could play an important role in the anal-

ysis since older people may have different pat-

terns of PA. Future studies are warranted in this 

area to further examine and verify BMI and age.  

 

CONCLUSION 

In summary, the presented study identified 

low agreement between PA time provided by 

the IPAQ (short version) and accelerometer. 

There was a significant inconsistency between 

the time of PA reported by the IPAQ (short ver-

sion), which overestimated moderate and vigor-

ous activities and underestimated the light one. 

These study aim to guide future studies as to 

the best methods for assessing PA in post-men-

opausal women, not only to provide appropriate 

surveillance but also to facilitate comparisons 

with worldwide populations. We recommend 

caution when using IPAQ-short version in this 

population, mainly because of misreporting 

time of PA. 
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