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Background: This study aimed to assess the reliability and validity of the International Physical Activity Questionnaire (IPAQ)
in Chinese maintenance hemodialysis (MHD) patients. These findings could help increase the validity of future
MHD physical activity (PA) studies, both within China and throughout the world.

Material/Methods: A multicenter prospective cohort study including 320 patients was conducted in Zhejiang, China. Patients’ PA
was assessed by analyzing answers to the International Physical Activity Questionnaire Chinese version (IPAQ-C)
during hemodialysis, and comparing the results with 1 week of pedometer data.

Results: The IPAQ-C had good internal reliability and test-retest stability (total ICC=0.84, 95%C| 0.76-0.89), and all
PA-related variables correlated significantly between the IPAQ-C and pedometer data (r=0.280-0.561). When
stratified by sex, there was a significant correlation for total PA (Spearman r=0.468 p<0.01 for women; Spearman
r=0.603 p<0.01 for men) and intensity between pedometry and IPAQ-C. After adjustment for several factors, no
relationships were observed among women, but significant relationships existed for men (total partial r=0.486
p<0.05, moderate PA partial r=0.358 p<0.05, walking partial r=0.465 p<0.05, vigorous PA not significant).

Conclusions: This is the first study to test the reliability and validity of the IPAQ-C in Chinese MHD patients. Overall, we con-
clude that IPAQ-C is a simple and reliable instrument for measuring PA in Chinese MHD patients, but possible
sex and age bias should be considered when interpreting these results.

MeSH Keywords: Exercise Therapy ¢ Hemodialysis, Home ¢ Motor Activity ¢ Questionnaires

Full-text PDF: https://www.medscimonit.com/abstract/index/idArt/920900

%2259 %4 M‘Ell %37

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]




Lou X. et al.:
Validity and reliability test of IPAQ-C
© Med Sci Monit, 2019; 25: 9402-9408

Background

End-stage renal disease (ESRD) is a primary cause of death in
patients with chronic kidney disease (CKD) [1]. It is widely ac-
cepted that maintenance hemodialysis (MHD) is the primary
therapeutic approach for the clinical treatment of ESRD [2,3].
While the continual development of hemodialysis technology
has significantly prolonged the survival of patients on MHD,
their quality of life still remains at a low level [4-6]. Efforts tar-
geted at improving the quality of life and the long-term sur-
vival rates of patients underlie the goals and philosophy of
modern dialysis [7]. As dialyzed patients grow older with the
advancement of ESRD survival, their physical strength pro-
gressively declines and dialysis-related complications grad-
ually appear [8]. The 2005 Kidney Disease Outcomes Quality
Initiative (K/DOQI) guidelines advised that exercise training
should be a part of the integrated management of MHD pa-
tients [9]. The 2016 British Association of Sport and Exercise
Sciences (BASES) guidelines also state that regular and appro-
priate exercise is a foundation for ensuring good physiologi-
cal function and quality of life [10].

Monitoring and surveying daily activity is of great importance
for increasing the amount of exercise performed by hemodialy-
sis patients [11]. Consequently, establishing a method to mea-
sure physical activity (PA) in large-cohort randomized controlled
trials is desperately needed. Further, this method is needed
to perform comparisons among different countries and across
studies. Currently, questionnaires are practical and inexpen-
sive instruments used to survey PA, and such questionnaires
can have high reliability and validity among specific popula-
tions. Many physical activity questionnaires have been used
in epidemiological studies [12]. Because the data format col-
lected by the different questionnaires is not uniform, it is hard
for clinicians to compare results across different studies. To
solve this problem, the World Health Organization (WHO) and
its partners have developed the International Physical Activity
Questionnaire (IPAQ) for measuring and comparing PA in a va-
riety of demographics and in different countries. The validity
and reliability of the IPAQ has been tested in 12 countries [13]
as well as in healthy Chinese citizens [14]. Although the IPAQ
questionnaire has been extensively tested in the general pop-
ulation, it is rarely tested in patients receiving hemodialysis. In
2015, Rosa et al. confirmed the validity of the questionnaire
in hemodialysis patients in English-speaking countries [15].
However, previous studies [14,16] have shown that cultural
and language differences can affect the accuracy of the results
when questionnaire language is altered.

In China, there has been some testing of the Chinese version
of the IPAQ (IPAQ-C) among normal elderly people, as well as
in certain clinical groups (e.g., people with hypertension [17]
and diabetes [18]). However, no study has verified the validity
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of the IPAQ-C in Chinese hemodialysis patients. Therefore,
it remains unknown how Chinese hemodialysis patients with
little or no heavy physical activity will respond to the IPAQ-C.
As such, the aim of our study was to test the validity and reli-
ability of the IPAQ-C in Chinese hemodialysis patients.

Material and Methods

Patients and study design

Four centers of hemodialysis treatment in different cities of
Zhejiang province participated in this cross-sectional and
multicenter experiment. These cities were Hangzhou, Tiantai,
Tongxiang, and Haining. Patients who met the inclusion cri-
teria, did not meet the exclusion criteria, and were willing to
wear a pedometer were included in our study.

The inclusion criteria were the following: (1) older than 18
years of age, (2) received hemodialysis treatment for more
than 3 months, (3) undergoing hemodialysis 3 times a week,
and (4) willing to answer the IPAQ-C and wear a pedometer.

The exclusion criteria were the following: (1) use of a wheel-
chair, physical handicap, or suffering severe cardiovascular or
pulmonary disease causing impaired walking and (2) a diag-
nosis of Alzheimer’s disease, intellectual disability, illiteracy,
or other condition that might impair the patient’s ability to
answer the questionnaire.

We recruited 1280 patients, and 320 were subsequently en-
rolled in our study. After enrollment, patients completed the
personal information study survey. Hemodialysis information
and laboratory test results such as values of creatinine, hemo-
globin, body mass index (BMI), nutrition indicators (albumin,
triglyceride, cholesterol in whole blood), and inflammatory bio-
markers (neutrophil count and C-reactive protein) were ob-
tained from each patient’s medical record. Pedometers were
issued, and pedometer data were collected over a 1-week pe-
riod, using previously published methods [19]. Patients an-
swered the International Physical Activity Questionnaire (IPAQ;
Chinese short version) when they returned their pedometer,
and this questionnaire was completed again after 1 week as
the reliability testing. Some patients participated in the base-
line survey and wore pedometers, but did not participate in
the second one-week survey. Therefore, while we obtained
the pedometer data for 320 subjects, only 102 people agreed
to take part in the second survey and were involved in the
reliability testing of IPAQ-C. The entire enrollment process is
shown in Figure 1.

The study protocol was authorized by the Ethics Committee
of Zhejiang Provincial People’s Hospital. The 4 hemodialysis
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Withdrew from the study (n=217)
- Declined to nswer questionnaire agaib

Allocated to the study (n=320)
-To be given pedometers to wear

1 week later

Callilng in pedometeres
and fulfilling IPAQ

Subjects were recruited at 4
hemodialisys centers (n=1280)

Excluded (n=960)

- Not meeting inclusion criteria (n=367)
- Meeting exclusion criteria (n=180)

- Refused to participate (n=413)

1 week later

Allocated to the reliability test (n=103)

- Answer questionnaire again

Figure 1. The entire enrollment process.

centers all belong to Zhejiang Provincial People’s Hospital Health
Alliance, and as such, while they are in different cities, they
share the same Ethics Committee and follow the same eth-
ics rules (approval number 2019KY030). Subjects have given
their informed consent and the study protocol was approved
by the institute’s Committee on Human Research.

IPAQ (Chinese Short Version)

The International Physical Activity Questionnaire (IPAQ) was
developed by the WHO in 1998 to access physical activity [13].
There are 2 versions available: the long form (IPAQ-LF) with 31
questions, and the short form (IPAQ-SF) with 9 questions. For
hemodialysis patients, the scale needs be easy to use, so the
short version was selected for testing in our study. In the re-
sults of the IPAQ-C, total physical activity is presented as meta-
bolic equivalent (MET) minutes per day. The metabolic equiva-
lent/minute (MET-min) was calculated using the formula [13]:
¢ Walking MET-minutes/week=3.3xminutes of walkingxdays
of walking; Moderate MET-minutes/week=4.0xminutes of
moderate intensity activityxdays of moderate or vigorous
activities;
¢ Vigorous MET-minutes/week=8.0xminutes of vigorous in-
tensity activitiesxday activities with vigorous intensity.

Pedometer

The pedometers (OMRON HJ-328, Omron, Kyoto, Japan) used
in our experiment were electronic motion sensors. The pe-
dometer was worn on a backpack, which can record any dis-
placement of the human body. This includes walking, jumping,
climbing, and running. The validity of the Omron pedometers
have been proven in many different populations [20-24] and
under various walking conditions [25]. Compared with oth-
er pedometers, the Omron pedometers have superior perfor-
mance, especially in step counting [26].
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Statistical analysis

Normally distributed variables are demonstrated by means+SD
and non-normally distributed variables are presented by median
and interquartile intervals. Categorical data are represented
by medians and quartiles. The Spearman’s rank-order correla-
tions and partial correlations were used to reveal the strength
of relationships. All statistical analyses were conducted using
SPSS (version 24.0, SPSS, Inc., Chicago, USA). P values of less
than 0.05 were defined as a strong tendency towards statis-
tical significance. R values [27] of 0.2, 0.5, and 0.8 were re-
garded as small, moderate, and large correlations, respectively.

Results

Baseline characteristics

Characteristics of the 320 patients are presented in Table 1.
Information from 120 women and 200 men were collected.
Their age range was 24-75.5 years. The average dialysis du-
ration was 2.13 (1-11) years. Chronic glomerulonephritis ac-
counted for the largest share of original disease (57.50%),
followed by diabetic nephropathy (18.13%) and hypertensive
nephropathy (3.44%). Some inflammatory indicators and nu-
tritional indicators of patients were also collected for the par-
tial correlation calibration model, and these data was also
shown in Table 1.

Physical activity

As Table 2 presents, the total mean step counts per day were
3391.15 (women 3741 and men 3137.75). Total mean MET
measured and calculated by IPAQ-C was 1533 (women 2152.5
and men 1400). When evaluated separately by sex, no signifi-
cant difference was found in either index.
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Table 1. Characteristics of the hemodialysis patients* (n=320).

Characteristic Value

Age (years) 58.60 (24-75.50)

Csex-no.(®)
"""" Female 200  (6250%)
 Dialysis duration® —yr (%) 213 (@11
 Body mass index— kg/m? 2133 (1680-39.50)
Original diseases—no. (%)
"""" Chronic glomerulonephritis 184 (57.50%)
"""" Diabetic nephropathy 88 (18.13%)
"""" Hypertensive nephropathy 11 (3.44%)
"""" Otherorunknown 37 (1156%)
Hemoglobin-g/L 10633 (73-149)
Abumin-gt 3829 (29.63-6681)
| Triglyceride - mmoll 201 | (0-185)
| Cholesterol - mmol/l 236 (0-786)
 Neutrophil count - x107L 725  (1.90-7740)
| Creactive protein 392 (050-2910)

* Values are means (min—max); * dialysis duration is the years of
dialysis.

Validity test of IPAQ-C

Table 3 demonstrates the Spearman’s rank-order of the daily
activity measured by pedometry and IPAQ-C. Total activity mea-
sured by the IPAQ-C was closely correlated to the pedometry
data (Spearman r=0.561 p<0.01). After adjusting for sex, age,
dialysis duration, hemoglobin, albumin, triglycerides, choles-
terol, neutrophil count, and C-reactive protein, the correlation
decreased slightly (partial r=0.388, P<0.01). The different inten-
sities of PA assessed by pedometry and IPAQ-C had a moder-
ate relationship, both before and after adjustment.

Table 2. Physical activity of the sample, stratified by sex.

Measure Total (n=320)
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When the data was separately analyzed by sex, there was a
modest but significant correlation for total PA (female Spearman
r=0.468 p<0.01; male Spearman r=0.603 p<0.01) and different
intensity levels of PA between pedometry and IPAQ-C. After ad-
justment for age, dialysis duration, hemoglobin, albumin, tri-
glycerides, cholesterol, neutrophil count, and C-reactive pro-
tein, no relationships were discovered between the pedometry
and IPAQ-C measuring PA among women, but significant re-
lationships were found for men (total partial r=0.486 p<0.05,
moderate activity partial r=0.358 p<0.05, walking partial r=0.465
p<0.05), with the exception of vigorous activity.

Reliability test of IPAQ-C

The results of IPAQ-C Reliability testing are demonstrated in
Table 4. The intraclass correlation coefficient (ICC) for each do-
main between test 1 and test 2 ranged from 0.62 to 0.99, and
all domains had statistical significance (P<0.01). The highest ICC
was the vigorous activity domain (0.99, 95% Cl: 0.98-1.00), and
the lowest one was moderate activity (0.62, 95% Cl: 0.44-0.75).

Discussion

It is common knowledge that as MHD patients age, there is an
increasing need for an effective treatment to maintain a high
quality of life. A multitude of studies have shown that appro-
priate physical activity in MHD patients can improve cardio-
pulmonary function [28], relieve fatigue [29-31], alleviate the
inflammatory cascade [32], and improve quality of life [33].
To promote physical activity in these patients, a simple and
effective questionnaire is greatly needed. Although the prev-
alence of chronic kidney disease in China is 10.8%, there is
no questionnaire specifically designed for dialysis patients in
China. Indeed, IPAQ has only been tested in dialysis patients
in England [15]. To the best of our knowledge, this is the first
study aimed at testing the reliability and validity of IPAQ-C
that recruited large numbers of patients in multiple centers.
Compared with previous studies, we used a pedometer instead

Females (n=120) Males (n=200)

IPAQ-C (MET-min/week)

Vigorous activity 0.0 (0.0-0.0) 0.0 (0.0-840.0) 0.0 (0.0-0.0)
 Moderateactviy 2100 (00-16800) 8400  (0.0-16800) 00 (0.0-16800)
 waking 6930 (346.5-13860) 6930 (317.6-13860) 6930 (346.5-1386.0)
ot 15330 (693.0-44520) 21525 (6764-57593) 14000 (606.4-33180)

Pedometer (average steps per day) 3391.2 (1792.8-5117.4) 3741.0 (2315.8-5311.4) 3137.8 (1576.4-5038.8)

Values are median (First Quartile, Third Quartile).
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Table 3. Correlations between the IPAQ-C and the pedometry-measured activity.

Total (n=320) Females 20) Males (n=200)

Partial
correlation r*

Spearman
correlation r

Spearman
correlation r

Spearman
correlation r

(MET-min/week)

correlation r*# correlation r*#

Vigorous activity 0.280* 0.197* 0.398** 0.153 0.19 0.216
Moderateactivity 0430+ o271 o417 o1 o4 o3sg
Cwaking o407 o038 0344 027 o4 0d65*
Cfoal  oser  o3se o4 028 o603 odse

# Adjusted variables include Sex, Age, Dialysis duration, Hemoglobin, Albumin, Triglyceride, Cholesterol, Neutrophil count, C-reactive
protein; #* adjusted variables include Age, Dialysis duration, Hemoglobin, Albumin, Triglyceride, Cholesterol, Neutrophil count,
C-reactive protein. * Correlation is significant at the 0.01 level (2-tailed); ** correlation is significant at the 0.05 level (2-tailed).

Table 4. Reliability of IPAQ-C (n=102).

Administration one Intraclass
(MET-min/week) MeanSD (p25-p75)* co::f:::,tt“(':‘cc) ‘.
Vigorous activity gg;:; (080) 2;2733 (0?0) 0.99* 0.98, 1.00
Moderate activity ?gg;;; (0_240) ?;(5)79?; (0_10295) 0.62* 0.44, 0.75
e Issias  (uosososrs)  ismers  (uosososry 0% 0809
Total 221;883.1<>Ssi (517.1;25—2,'2529.75) 22368366.6605i (682;‘(1)5—2'; 17.5) 0847 0.76,089

*# Values are the median (First Quartile, Third Quartile); * correlation is significant at the 0.01 level (2-tailed).

of an accelerometer as the standard. As the pedometer was
lighter, we obtained a larger sample size, which made the re-
sults more reliable. Moreover, we added reliability testing to
confirm the credibility of the questionnaire. By conducting stud-
ies in different hemodialysis centers of different regions, and
using a series of statistical methods, we excluded many factors
influencing exercise, such as the location of dialysis centers,
nursing interventions, and nutrition and inflammatory status.

We found that the IPAQ-C showed good reliability with all
ICC values greater than 0.60. For the all groups, PA measured
by IPAQ-C and pedometer showed a moderate correlation
(r=0.280-0.561), but when stratified by sex, this correlation
was only found in male patients (r=0.216-0.486). Unfortunately,
there are no other data from other studies of Chinese MHD
patients for validation of our findings. However, when com-
paring our result to studies carried out in other populations
and countries, we found both similarities and discrepancies.
First, the correlations conducted in our study are similar to
the results of a 12-country study (r=0.30) [13]. However, data
from the only other study similar to ours, conducted in the
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UK, contradict our results. In that study, investigators found
a significant correlation for total PA in females (r=0.551) but
not in males. This result is also similar to that found in an
earlier study among older adults; however, it should be noted
these were healthy subjects [34]. This suggests that further is
needed, and that there may be differences in the findings of
the IPAQ-C in healthy subjects when compared to dialysis pa-
tients, and across cultures.

Interestingly, Swedish scholars [35] found no differences be-
tween females and males when comparing 2 methods of PA
measurement. In a study using accelerometers, the correla-
tion was generally lower in men, and in studies using pedome-
ters, it was generally lower in women. There is evidence that
the accelerometer may underestimate the patient’s activity in
low-intensity walking [36,37], while the pedometer may not be
able to recognize other activities beyond walking. It has been
noted that there are sex-based differences activities; men are
more likely to walk, while women do housework more fre-
quently. Thus, the use of accelerometers underestimated the
amount of activity in men, while pedometers underestimated
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the amount of activity in women. This explanation is consis-
tent with the experimental results found in our study and that
of other scholars. Therefore, it is reasonable to believe that
the reduced correlation after sex stratification found in our
study is not attributable to the IPAQ-C questionnaire, but is in
fact due to bias caused by the reference measurement device.

Our study has certain limitations that need to be addressed.
It relied on a single pedometry measure to quantify physical
activity, and an accelerometer, considered to be the criterion
standard for measuring daily physical activity, was not used
due to its size and cost. There were 413 eligible patients who
refused to participate, largely due to the inconvenience of
wearing a pedometer for a 1-week period of recording. There
was no significant difference in the distribution of patients
who refused to participate compared to our study group. To
improve recruitment, similar studies need to be conducted
across China an internationally.
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Conclusions

This study was a robust test of the validity and reliability of
IPAQ-C in a Chinese hemodialysis patient group. The high in-
traclass correlation coefficients demonstrate the reliability
of the IPAQ-C, and the significant correlations between daily
physical activity measured by IPAQ-C and pedometry further
strengthen the IPAQ-C validity. In conclusion, we provide evi-
dence that the IPAQ-C is a useful, simple, and efficacious in-
strument for generating physical activity data in Chinese pa-
tients undergoing hemodialysis.
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