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Abstract

Introduction
A  limitation  of  the  Global  Physical  Activity  Questionnaire
(GPAQ) in assessing physical activity in India is that it does not
capture the diversity of activities across cultures and by sex.  The
purpose  of  this  study was  to  culturally  adapt  and validate  the
GPAQ by using an accelerometer in Thiruvananthapuram City, In-
dia.

Methods
We developed a modified version of the GPAQ by adding a phys-
ical activity chart specific to the locale. We identified local physic-
al activities through in-depth interviews, group discussions, and
observation, and used Actigraph GT3X accelerometers to validate
the modified GPAQ for a subsample of 47 women. Participants
were drawn from a cross-sectional survey of 1,303 women aged
18 to 64 years, selected by multistage cluster sampling. Spearman
rank correlation coefficients and intraclass correlation coefficients
(ICC) were calculated to determine the correlation and level of
agreement in moderate-to-vigorous physical activity (MVPA) on
the basis of accelerometer measurement and the modified GPAQ.

Results
The correlation for MVPA between the modified GPAQ (overall)
and the accelerometer (non-bouted MVPA) was 0.69 (95% confid-

ence interval [CI], 0.39–0.85) with a moderately high ICC of 0.78
(95% CI,  0.56–0.90).  The  correlation  for  MVPA between the
modified GPAQ and the accelerometer-based MVPA within bouts
of at least 10 minutes was 0.60 (95% CI, 0.26–0.80) with an ICC
of 0.55 (95% CI, 0.20–0.77) indicating a moderate level of agree-
ment.

Conclusion
The GPAQ can be used for assessing physical activity among wo-
men in India, and its adaptation and validation may be useful in
other low-income or middle-income countries where activities are
diverse in type and intensity.

Introduction
Assessing physical activity for epidemiological studies is challen-
ging. Although self-report is widely used because of low cost, ease
of implementation, and low participant burden, it has important
limitations for estimating physical activity accurately (1). Self-re-
port tends to overestimate or underestimate actual physical activ-
ity, energy expenditure, and inactivity levels because of issues of
recall  and  response  bias  (eg,  social  desirability,  inaccurate
memory) and the inability to capture data on the absolute level of
physical activity (2).

In some large population-based studies, pedometers and accelero-
meters are used as objective measures of physical activity. Pedo-
meters measure steps taken, whereas accelerometers record move-
ment as “acceleration counts,” estimating the intensity and dura-
tion of bouts of activity and energy expenditure. Pedometers are
more feasible for use in large observational and intervention stud-
ies in low-to-middle income countries because of low cost and im-
mediate feedback to the participant; however, pedometers have an
error rate of up to 30% or more (3) in estimating energy expendit-
ure compared with 2.5% for accelerometers (4). Hence, accelero-
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meters are considered a standard criterion validity tool for object-
ive physical activity assessment.

Several questionnaires were developed worldwide, most in high-
income countries and a few in low-income and middle-income
countries such as India (5, 6). Use of different questionnaires for
assessment of physical  activity in different  settings makes the
findings inconsistent and poorly comparable. To minimize the in-
tercountry and within-country differences in physical activity as-
sessment,  the World Health Organization (WHO) developed a
Global Physical Activity Questionnaire (GPAQ) (7). The GPAQ
assesses physical activity in multiple domains (work, travel and
leisure) and is used widely worldwide.

The GPAQ’s validity and reliability were initially estimated by us-
ing pedometers and accelerometers as part of a 9-country study
that included India (8). Pedometer validation of the GPAQ in In-
dia (8) showed a moderate correlation coefficient (Spearman ρ =
0.35) for total physical activity (ie, total minutes of physical activ-
ity) and total pedometer counts per day. GPAQ pedometer-valida-
tion in other countries, such as China, Ethiopia, Indonesia, and Ja-
pan, also showed significant but weak to moderate correlations,
with a Spearman ρ ranging from 0.23 to 0.35 for total physical
activity time. Accelerometer-based validation of the GPAQ (8)
was undertaken in China and South Africa and showed significant
but  weak to  moderate  correlation  coefficients  (0.23–0.40)  for
sedentary and moderate to vigorous physical activity (MVPA) in
China and a significant correlation (0.26) for vigorous-intensity
activity in South Africa. Level of agreement between the findings
of GPAQ and accelerometer- or pedometer-based assessment was
not ascertained.

Further validation studies with accelerometers, beyond the initial
9-country  study,  were  conducted  with  adults  in  Malaysia  (9),
South America (10) and Europe (11). Validation with accelero-
meters in Malaysia (9), the United States (10, 12) and European
countries (11) showed weak to moderate correlation for MVPA
among adults (0.26– 0.48).

WHO incorporated  the  GPAQ into  the  WHO STEP wise  ap-
proach to surveillance (STEPS) of noncommunicable disease risk
factors (13) and recommended the use of “show cards” to illus-
trate different kinds of moderate-intensity and vigorous-intensity
physical activity. Respondents identify activities illustrated in the
show card based on the intensity of the activity and report the cu-
mulative  duration  of  activities  per  week.  Studies  from  India
(14,15) and other parts of the world (16) indicate that people tend
to perceive low-intensity activity as moderate, and moderate-in-
tensity activity as vigorous, thereby over-reporting their intensity
of physical activity. Furthermore, intensities of the same activity

were perceived differently by different people (14). The preval-
ence of meeting the WHO’s recommendations for physical activ-
ity of 150 minutes per week of MVPA, estimated using the GPAQ
in India, ranged from 7.3% to 93.2% (17–21). The wide within-
country variation of meeting WHO’s recommendations could be
due to poor validity of the instrument for these populations or due
to lack of sensitivity to the diverse sociocultural and sex differ-
ences of the people who engage in the activities.

The GPAQ has several advantages because of its focus on generic
domains of activities such as work, transportation, and leisure,
which enhance its applicability to multiple settings (8). Further-
more the GPAQ is sufficiently concise for physical activity sur-
veillance and is  standardized internationally,  enabling within-
country  and  between-country  comparisons  (8).  Although  the
GPAQ has high credibility and is widely used for international
comparisons of physical activity, one major limitation for assess-
ments in India is that it does not capture the diversity of activities
across cultures and by sex (6). To make a more precise physical
activity measurement for South India, we adapted the GPAQ to In-
dian culture and validated it with the accelerometer criterion meas-
urement of physical activity assessment. We conducted our study
in Thiruvananthapuram City in South India. Because our study
was part of an ongoing intervention trial targeting women, the
modified GPAQ was developed and validated for adult women
only.

Methods
Sample frame

Participants were a subsample (N = 47) of 1,303 women aged 18
to 64 years who participated in a published cross-sectional survey
to estimate the prevalence of physical activity (22). Participant
profiles  of  1,303  women  were  as  follows:  327  (25.1%)  were
younger than 25 years, 649 (49.8%) were 25 to 54 years, and 327
(25.2%) were 55 years or older; 657 (50.4%) had some secondary
education or less, and 646 (49.6%) had completed secondary edu-
cation or more; 277 (21.3%) were employed, and the remaining
78.7% were unemployed. The mean activity duration (minutes per
week) for the 1,303 the women was 369.31 (standard deviation
[SD], 350.9) of moderate-intensity activity, and 12.54 (SD, 35.9)
of vigorous-intensity activity. The modified GPAQ was admin-
istered to all 1,303 women. However, the validation with accelero-
meter was done only on data of the 47 women whom we selected
by purposive sampling. We selected women who were willing to
participate in the accelerometer-validation procedure for the study.

Accelerometer use for health research was new in India when this
study was conceptualized. Therefore, we conducted this as a feas-
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ibility study. The validation of the modified GPAQ with accelero-
meters  was intended for  a  subsample of  up to  50 participants,
which was reported as adequate for a reliability study (23)

Development and validation of the Modified Global
Physical Activity Questionnaire

The GPAQ was culturally adapted to be effective in assessing the
amount of physical activity for South Indian women. Our study
consisted of 2 stages.

Stage 1: Develop the modified version of the Global
Physical Activity Questionnaire
Misperception about the intensity of various physical activities
presents a challenge to studies in low-income and middle-income
countries such as India given the diverse range of physical activit-
ies.  This  challenge  could  be  overcome by  measuring  the  fre-
quency and duration of each activity performed locally at work,
for travel, and during leisure time thereby improving the perform-
ance of GPAQ. The modified GPAQ (Appendix) was developed
by supplementing the original GPAQ with an activity chart. The
content  of  the  core  questions  in  the  original  GPAQ  was  not
changed but was supplemented with an activity chart that provided
contextually appropriate examples of activities of different do-
mains and intensity levels. The activity chart is embedded in the
modified GPAQ under moderate and vigorous intensities at work
and for travel. The activity chart was made in 2 phases. Initially
we identified locally specific activities at work, for travel, and dur-
ing  leisure  through  interviews  of  women in  their  community,
through group discussions (15), and by observation of women’s
everyday activities.

 Seven in-depth interviews, 4 focus group discussions, and 2 ob-
servations  were  made  among  women  from the  sample  frame.
Among women who participated in interviews, 4 were aged 24 to
45 years and 3 were aged 46 to 60. Five women had completed
secondary education or less, 3 had completed education beyond
secondary level,  and 2 were employed (ie,  worked outside the
home). Most household activities included in the activity chart
were of moderate intensity, with a few vigorous-intensity activit-
ies  reported  in  unorganized  work-place  settings  by  the  2  em-
ployed women. Focus group discussions published elsewhere (15)
explored activities commonly performed by women in general, in-
cluding barriers to and facilitators of those activities. Two unstruc-
tured day-time observations were made on weekends for an aver-
age duration of 3 hours each to get insights into the nature and
duration of the physical activities women engaged in. The find-
ings from all qualitative techniques used were corroborated with
input  from experts  in  the  fields  of  physical  activity  and com-
munity-based research.

Activity intensity was later classified as light, moderate, or vigor-
ous on the basis  of  the  compendium of  physical  activity  (24).
Activities at work and for travel were incorporated into the modi-
fied GPAQ as examples of type and intensity. The section on re-
creational  activities  remained the  same as  that  of  the  original
GPAQ because no leisure activities of moderate or vigorous in-
tensity, apart from walking, were elicited from interviews and dis-
cussions. For example, the GPAQ asks responders whether they
engaged in work that involves vigorous-intensity activity and that
causes large increases in breathing or heart rate for at least 10
minutes continuously. If the response is “yes,” the participant is
asked about the duration (minutes or hours) and frequency (num-
ber of times per week) of all the locally specific activities of vigor-
ous intensity done by women. Examples from the modified GPAQ
include carrying, loading, or stacking wood; chopping wood or
splitting logs; drawing water from the well; and carrying heavy
loads such as bricks.

For locally specific work activities of moderate intensity lasting
more than 10 minutes, participants were probed on the duration
(minutes or hours) and frequency (number of times per week) of
these activities. For travel from one place to another of more than
10 minutes’ duration, participants were probed on the duration
(minutes or hours) and frequency (number of times per week) of
walking or  bicycling.  The summary estimate of  total  physical
activity was the sum of the products of frequency, duration, and
intensity of MVPA in each domain. A standard value of 4 METs
(metabolic equivalent of tasks) was assigned for moderate-intens-
ity activities at work or leisure, and a value of 8 METs was as-
signed for work or leisure of vigorous intensity. Travel to and
from places either by walking or bicycling was assigned an intens-
ity value of 4 METs.

The modified GPAQ was initially developed in English and trans-
lated into the local language (Malayalam) and back-translated to
English before pretesting. Pretesting was done with 10 women (5
housewives in the study community, 2 students in a university,
and 3 women employed in a government sector) aged 18 to 60
years (mean age, 39 y; standard deviation [SD], 12.9). Pretesting
showed that the modified GPAQ was feasible for implementation
because it was self-explanatory, the list of activities was compre-
hensive, and the time taken to complete the questionnaire was
about 15 minutes.

The modified GPAQ was administered by accredited social health
activists of the local community who invited study participants to
a local community facility. Women were briefed on the study’s
purpose and procedures. Those who were willing to wear an accel-
erometer for 7 consecutive days and who gave consent were in-
cluded in the study. Although we aimed to validate the modified
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GPAQ with 50 women, only 47 women from 4 residents’ associ-
ations were willing to participate. The modified GPAQ was ad-
ministered verbally because 4 of the participants were illiterate.
Total time required to administer the modified GPAQ ranged from
10 to 20 minutes per person, depending on the person’s activity
profile.

Stage 2: Put field work procedures for accelerometer
data collection into action
We used Actigraph GT3X accelerometers to validate the self-re-
ported modified GPAQ for the subsample of 47 participants drawn
from a cross-sectional survey. After the self-reported physical
activity assessment using the modified GPAQ was complete, wo-
men wore the accelerometer on their right hip for 7 consecutive
days during waking hours.  The devices  were  initialized using
Actilife version 5.10.0.0 software (Actigraph LLC), and delivered
in person to participants. The devices were programmed to start
collecting data at 4:00 am of the following day using 60-second
epochs and a 30 Hz sampling rate. Women were oriented to data
collection procedures and were shown how to fasten the accelero-
meter to the waist on the right side using a waist band provided
with the device. Weight and height were measured during the first
visit by using a standard protocol and equipment (13). To enhance
protocol compliance, a local resource person reminded the wo-
men about wearing the accelerometer every day. The acceleromet-
ers were collected in person after 7 days of data recording. This
study was approved by the institutional ethics committee of Sree
Chitra Tirunal  Institute for Medical  Sciences and Technology,
Trivandrum, India.

Data analysis

Data from the modified GPAQ were scored using SPSS version 17
(IBM Corp). Overall minutes per week of MVPA were derived by
adding the products of duration (minutes) and frequency (number
of times per week) of each of the reported work-related, travel-re-
lated, and leisure-related physical activities.

Accelerometer wear-time was verified using Actilife 6.0 (Acti-
graph, LLC). The data were determined to be valid if the accelero-
meter was worn at least 4 days with sufficient valid days. A valid
day was defined as at least 10 hours of wear time; nonwear-time
was defined as 60 consecutive zeroes (1 hour) or more. Data were
scored using Freedson’s cut points for adults (25). Minutes per
week of overall and bouted moderate-intensity and vigorous-in-
tensity physical activity and MVPA were derived. Bouted was
defined as activities of moderate or vigorous intensity occurring
within a sustained period of time lasting at least 10 minutes, for
which at least 80% of the time corresponded to MVPA. Therefore,
20% of the total bout duration was allowed for break periods (a

break period being of lower intensity than the moderate physical
activity cut point), to account for real-life situations in which a
bout of physical activity is still taking place in spite of a brief in-
terruption or decrease of intensity. If a bout had a single break
with a duration of more than 2 minutes, the bout was considered to
be interrupted. This allowed a maximum of 2 minutes of break
time for every 10-minute period. This definition of bouts has been
used previously (26). Overall and bouted physical activity was
scored using MatLab 7.7 (The Math Works Inc) as described pre-
viously (26).

Because the self-reported and accelerometer-based physical activ-
ities were not normally distributed, Spearman rank correlation
coefficients were calculated to determine the correlation between
GPAQ and  accelerometer-derived  MVPA.  The  correlation  of
MVPA between self-reported and accelerometer-based overall
minutes per week for both bouted and nonbouted activities was
calculated. Level of agreement between self-report and accelero-
meter-derived physical activity was assessed for both bouted and
nonbouted activities by obtaining the intraclass correlation coeffi-
cient  (ICC).  The  cut-off  used  for  the  measures  of  agreement
between the modified GPAQ and accelerometer-based physical
activity was 0 to 0.19, no relationship; 0.20 to 0.39, low relation-
ship; 0.40 to 0.59, moderate relationship; 0.60 to 0.79, moderately
high relationship; and 0.80 to 1.0 high relationship (27). We used
SPSS version 17 (IBM Corp) to perform statistical data analysis.

Results
The mean age of the 47 women in this study was 46.4 years (SD,
3.1).  Although accelerometer data and self-reported data were
captured for 47 women, only 24 women (51.1%) met the criterion
of 4 valid days (at least 10 valid hours per day) of accelerometer
wear time. This left us with an analytic sample of 24 women. We
found no significant differences in the sociodemographic profile
of the women

with valid data and the women with nonvalid data except among
age groups (Table 1).

The  mean duration  of  overall  accelerometer-based  nonbouted
MVPA was 116.9 (SD, 76.4) minutes per week. Of the 24 women
with valid data, only 15 had at least one bout of accelerometer-
based MVPA, and mean of minutes-per-week of MVPA within
bouts of at least 10 minutes was 40.20(SD, 54.4). The mean dura-
tion of vigorous-intensity activity was 0.18 (SD, 0.73) minutes per
week. Mean duration of GPAQ-based MVPA was 137.3 minutes
per week with no vigorous-intensity activity reported. Table 2
presents the physical activity profile of women with valid and in-
valid data captured through self-reports and modified GPAQ.
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The correlation for MVPA between the modified GPAQ and non-
bouted accelerometer-based assessment was 0.69 (95% confid-
ence interval [CI], 0.39–0.85). The level of agreement for overall
MVPA between self- reported physical activity and accelerometer-
based measurement was moderately high with an ICC of 0.78
(95% CI, 0.56–0.90).

The correlation for MVPA between the modified GPAQ and ac-
celerometer-based assessment within bouts of at least 10 minutes
was 0.60 (95% CI, 0.26–0.80). The level of agreement between
self-reported and bouted accelerometer-based MVPA was moder-
ate with an ICC of 0.55 (95% CI, 0.20–0.77).

The mean difference between self -reported MVPA and accelero-
meter-based  overall  MVPA (nonbouted)  was  20.4  (SD,  10.3)
minutes per week, whereas for bouted MVPA the difference was
97.1 (SD, 32.3) minutes per week (Figure).

Figure.  Comparison  of  minutes  per  week  between  moderate-to-vigorous
physical activity measured by accelerometer and measured by self-report
among 24 women with a minimum of 4 days (of at least 10 hours per day) of
valid data. Accelerometer measurements are bouted and nonbouted. Bouted
was defined as  consisting  of  activities  of  moderate  or  vigorous  intensity
occurring within a sustained period of time and lasting at least 10 minutes for
which at least 80% of the time corresponded to moderate-to-vigorous physical
activity. Nonbouted is physical activity of shorter duration or lower intensity. A
gap where a bar for physical activity might appear indicates zero minutes.
Data  for  participants  appear  in  no  particular  order.  Abbreviation:  MET,
metabolic equivalent tasks.

 

The correlation for overall MVPA between the modified GPAQ
and accelerometer measurements for women with at least 1 day of
valid data was 0.56 (95% CI,  0.30–0.53; P = .001).  The mean
number of days was 4.12.

Discussion
The validation of the self-reported modified GPAQ with accelero-
meter measurements showed that the modified version of GPAQ

was sensitive to local cultural physical activity practices and was a
good  tool  for  assessing  physical  activity  among  women  in
Thiruvananthapuram City, India.

The mean duration in minutes per week of overall accelerometer-
based MVPA in our study was lower (116.9 min; SD, 76.4) than
that reported among women in another study of low-to-middle in-
come women (175.2 min;  SD, 7.5)  (26).The mean duration in
minutes per week of vigorous intensity activities (0.18) was negli-
gible, and this finding is consistent with that of the other study
(26). Women in our study engaged essentially in no physical activ-
ity of vigorous intensity, a consistent finding from both measure-
ment instruments (self-report and accelerometers), contrary to the
generalized perception of high levels of vigorous-intensity activit-
ies in low-to-middle income countries. This finding was corrobor-
ated by the findings from focus groups on the perceptions of phys-
ical activity among women in South India (15) in which women
generally perceived that household activities were adequately act-
ive and reported not taking part in any leisure-time physical activ-
ity because it did not fit in gender and cultural norms.

Another important finding from this study was that self- reported
physical  activity was comparable with the overall  minutes per
week of MVPA measured by accelerometers, but not with MVPA
within bouts of at least 10 minutes, although GPAQ asks parti-
cipants to report only activity that lasts 10 minutes or more. This
finding  could  be  because,  as  reported  by  another  study  (24),
people have more trouble recalling duration of physical activity
than its intensity. The concept of bouts of physical activity and
their importance for health benefits was not understood by study
participants (15). Although further sensitizing Indian women to
this concept might technically improve responses to GPAQ, it
could actually reduce the concordance between minutes of overall
physical  activity  between GPAQ and accelerometry  measure-
ments. The pattern of low levels of MVPA and negligible vigor-
ous physical activity that we found among South Indian women
could be a reason for the alarmingly high levels of overweight in
this population (28) and the high prevalence of noncommunicable
diseases (19,20).

Given that assessing physical activity by self-report and by accel-
erometry are conceptually different, it is not surprising that the
two typically produce different estimates of MVPA. A systematic
review of studies on validation of self-reported physical activity
with accelerometer measurements showed that women were gen-
erally more likely than men to report higher levels of physical
activity  by self-report  than were found through accelerometer
measurements; the mean difference between the measurements
was 138% (2). However, the over-reporting of 20.4 minutes per
week of nonbouted MVPA and 97.1 minutes of bouted MVPA by
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self-report versus accelerometer measurement in this study was
small compared with the findings of other studies (16). The small
difference reported could be due to the inherent limitation of ac-
celerometers for capturing data on upper-body movement or activ-
ities with limited movement of the center of body mass, such as
washing clothes or washing dishes (2), which are common house-
hold chores among women in this study’s setting. Although the
level of agreement between the modified GPAQ and the accelero-
meter-measured physical activity was moderate for the bouted
physical  activity  and moderately  high for  nonbouted physical
activity, agreement is higher than what has been observed in other
GPAQ validation studies conducted worldwide (9–12). This find-
ing suggests that the modified GPAQ is well adapted to capture
the diversity in the household activities of our study population,
and  is  sensitive  to  the  culturally  practiced  physical  activities
among South Indian women.

This study has some limitations. The validation of self-reported
physical activity with accelerometers was based on data from only
24 women of the original sample of 47. Most women wore the ac-
celerometers for fewer than 3 days even after repeated reminders.
Some women were dissuaded from wearing the accelerometers
after members of the community spread a message that the accel-
erometers record other personal data without the knowledge of the
wearer. All of this made it difficult to conduct validation with ac-
celerometers in this study population. However validation studies
have been conducted with similar small samples of fewer than 30
(29,30). Because the study was limited to women, the findings are
not generalizable to Indian men.

This is the first study to use accelerometry to validate GPAQ in
India. Physical activity was assessed by using a culturally adapted
GPAQ that we developed. Rigorous scoring protocols were used
for both GPAQ and Actigraph data. This cultural adaptation of an
instrument used worldwide to measure population-level physical
activity will allow future studies in South India to use an appropri-
ate instrument. The high correlation between overall minutes per
week of MVPA obtained with the culturally adapted GPAQ and
overall (nonbouted) accelerometer-based MVPA suggests that the
modified GPAQ was sensitive to capturing the diverse nature of
work done by women in South India. The Figure shows that in
spite of varying over-estimation of self-reported physical activity
compared with the accelerometer  measurements,  the modified
GPAQ was sensitive in capturing data on both overall and bouted
MVPA for all 24 participants in a consistent pattern.

In conclusion, this study points out the need to identify and incor-
porate local and sex- specific activities into self-reported physical
activity measurement instruments for use in diverse settings, while
being careful to maintain the key standardized properties of the in-

strument (eg, order of questions, wording) that allow for data com-
parability within and across countries. The adaptation of GPAQ
through the processes reported in this study can be useful for im-
proving the performance of the GPAQ in other settings with di-
verse cultures and their different types of work, travel, and leisure.
Future studies are required to validate the original GPAQ with ac-
celerometers to learn the extent of over-reporting and under-re-
porting of self-reported physical activity and to compare the find-
ings with the modified GPAQ.
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Tables

Table 1. Sociodemographic Characteristics of Women (N = 47) With Valid or Nonvalid Data Participating in Study of Modified Glob-
al Physical Activity Questionnaire, Trivandrum, India ,2013

Characteristic Total, n (%) Valid Dataa (n = 24) Invalid Datab (n = 23) P Valuec

Age, y

18–35 11(23.4) 2 9 .03

36–55 26 (55.3) 15 11

≥55 10 (21.3) 7 3

Occupational status

Employed 08 (17.0) 2 6 .14

Unemployed 39 (83.0) 22 17

Education

<High school degree 06 (12.8) 3 3 >.99

≥High school degree 41 (87.2) 21 20

Marital status

Married 47 (100.0) 24 23 —d

Unmarried 0 0 0
a Valid refers to participants who had at least 10 hours of data on 4 or more days per week.·
b Invalid refers to participants who did not meet the criteria for analysis.
c Significant at P = .05. P values calculated using χ2 test.
d Not applicable.
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Table 2. Physical Activity Among Women (N = 47) Participating in Study of a Modified Global Physical Activity Questionnaire With
Valid (n = 24) or Nonvalid (n = 23) Data, Trivandrum, India, 2013

Physical Activity

Minutes per Week, Mean (SD)

Valida Invalidb Total P Valuec

Self-reported as moderate 136.45 (85.2) 171.7 (143.8) 153.72 (117.6) .20

Self-reported as vigorous 0 0 0 —d

Accelerometer-measured as sedentary 3,637.9 (806.0) 3,540.0 (787.5) 3,595 (789.9) .68

Accelerometer-measured as moderate 116.7 (76.4) 127.1 (107.8) 121.2 (90.1) .11

Accelerometer-measured as vigorous 0.18(0.7) 5.3 (16.3) 2.4 (90.1) .001

Average daily accelerometer-measured 907.57 (119.8) 881.67 (157.6) 896.4 (136.1) .17

Number of valid days 6.0 (1.0) 1.3 (1.0) 3.7 (2.6) .89

Abbreviation: SD, standard deviation
a Valid refers to participants who had at least 10 hours of data on 4 or more days per week.
b Invalid refers to participants whose data did not meet the criteria for analysis.
c Significant at P = .05. P values calculated by independent sample t test.
d Not applicable.
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Appendix: Modified Global Physical Activity Questionnaire
T h i s  a p p e n d i x  i s  a v a i l a b l e  f o r  d o w n l o a d  a s  a  M i c r o s o f t  W o r d  d o c u m e n t  a t
http://www.cdc.gov/pcd/issues/2016/docs/15_0528_Appendix.docx
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