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Abstract 

We evaluated feasibility of physical activity measurement by accelerometry among older 

Malay adults living in semi-rural areas in Malaysia. Results showed that 95% out of 146 

participants (aged (SD) 67.6 (6.4) years) were compliant in wearing the accelerometer for at 

least 5 days. Fifteen participants were asked for re-wear because they did not have enough 

valid days during the first assessment. Participants wore the accelerometer on average of 15.3 

h in a 24-hour day, with 6.5 (1.2) valid wear days. No significant difference in valid wear day 

and time was found between men and women. Participants who are single provide more 

number of valid wear days compared to married participants (p<0.05), and participants with 

higher level of education provide longer periods of accelerometer wearing hours (p<0.01). 

Eighty-seven per cent of participants reported ‘no issues’ with wearing the meter. This study 

suggests that accelerometry is a feasible method to assess the physical activity level among 

older Malay Muslim adults living in semi-rural areas. 

Keywords: older adults, feasibility, accelerometer, physical activity, exercise, Asian 
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Studies have shown that physical activity (PA) is highly beneficial for prevention of 

chronic diseases, maintenance of independence, and improvement of quality of life in aging 

populations (Department of Health, Physical Activity, Health Improvement and Prevention, 

2004). Ample evidence indicates that PA significantly reduces the risk of all-cause mortality, 

cognitive impairment, cardiovascular disease, obesity, type-2 diabetes, and age-related 

disability in older adults (Lindström et al., 2006).  

To date, the most frequently used assessment method to measure the PA level was by 

self-report or questionnaires due to practicality, low cost, low participant burden, and general 

acceptance (Dishman,Washburn, & Schoeller, 2001, Washburn, 2000). However, the method 

was found to be unsuitable to be used on older adults due to several reasons, namely recall 

biased (Choi & Pak, 2005), fluctuations in health status and mood, depression, anxiety, or 

cognitive ability (Rikli, 2000). Therefore, objective measurements are preferred for 

measuring PA level in older adult population because it eliminates the bias of self-reports. 

One of the most popular methods of objective measurements was by way of accelerometry. 

Accelerometry provides information on the amount, frequency, and duration of PA (Plasqui 

& Westerterp, 2007). The newer generation accelerometers offer some practical advantages 

to researchers and are tested by manufacturers to be equivalent to the older generation models 

(Murphy, 2009). The latest generation accelerometer has multi-axial measurement 

capabilities and able to record physical activity during extended periods of time (Chen, Janz, 

Zhu, & Brychta, 2012).  

Due to the high cost of accelerometers, participants’ burden in wearing them, and the 

compliancy and the effort needed for the protocol, researchers have been interested to assess 

the feasibility of using the device in various population in order to improve the quality of the 

acquired accelerometry data (Trost, McIver, & Pate, 2005; Ward, Evenson, Vaughn, Rogers, 

& Troiano, 2005). Some of the issues concerning the quality of accelerometer data include 

http://www.sciencedirect.com/science/article/pii/S0091743508006300#bib45
http://www.sciencedirect.com/science/article/pii/S0091743508006300#bib43
http://www.sciencedirect.com/science/article/pii/S0091743508006300#bib43
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the type of accelerometers used, the calibration of each accelerometer, the positioning of the 

accelerometer on the body, the epoch length, and the number of wearing days (Trost, McIver, 

& Pate, 2005; Ward, Evenson, Vaughn, Rogers, & Troiano, 2005). While many research have 

been done to study the mentioned issues, very few researches have been done to study the 

level of compliancy, as well as issues experienced while wearing the accelerometers in older 

adults. In order to get a valid data, especially in studying habitual physical activity, studies 

using accelerometry are highly dependent on participants’ compliancy in wearing the device 

up to a certain number of hours per day (usually ≥10 h). While some participants wear the 

accelerometer for the duration specified by the researchers, most do not (Peters et al., 2010), 

and the level of non-compliancy is expected to increase in older population. Older adults are 

commonly affected by physical status, health status, mood, and memory issue. This makes it 

difficult to use the device on older population, especially when the validity of data is highly 

dependent on them wearing the device during consecutive days. Moreover, lifestyles are also 

likely to affect the level of compliancy. For example, for the predominantly Muslim Malays, 

their daily activity involves praying 5 times a day and involves certain amount of washing 

(ablution) each time of prayer. The chances of them taking it off and forgetting to put it back 

on increases. Furthermore, even if they wear the device during the prayers, it is unknown if 

the device would disturb or restrict the activity. After all, the selling point of the 

accelerometers is that they are non-invasive and non-intrusive device. To the best of our 

knowledge, accelerometer feasibility studies have only been carried out on young kids (Van 

Coevering, Harnack, Schmitz, Fulton, Galuska, & Gao, 2005), teenagers (Sirard & Slater, 

2009) or general population  (Colley, Gorber, & Tremblay, 2010). In order to improve the 

quality of data in accelerometer studies, it is very important to evaluate the feasibility, the 

compliancy level of participants and the issues and burden related to wearing the device for 

all demographics. These information will be valuable in recruitment strategies, for example, 
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in giving more specific instructions when distributing the accelerometers, to give more 

incentives or whether there is a need for additional assessment method such as the activity 

log-book. We hypothesized that participants will have low to moderate level of compliancy 

due to unfamiliarity with the device, higher burden to wear the device due to lifestyle or non-

interest. In this study, we evaluated feasibility of physical activity measurement by 

accelerometry among older Malay adults living in semi-rural areas in Malaysia. 

Methods 

Recruitment  

One hundred and forty-six (n=146) older adults aged 60 to 85 years were recruited 

from the Seberang Perai Utara district of Penang, Malaysia, which consists of 16 sub-

districts. The sample size was calculated using Sample Size calculator for Estimating Mean 

(Naing, Winn & Rusli, Sample Size Calculator for Estimations, Version 1.0.03) with the 

standard deviation (using count per minute (cpm) in vertical axis, VT) obtained from a 

previous study by Davis & Fox (2007). The final sample size required was 146 participants. 

A cross-sectional study design with multi-stage sampling was used. In the first stage, simple 

random sampling (using the RAND function in Microsoft Excel©) of the sub-districts was 

employed (4 sub-districts were chosen out of 16). Stratified random sampling of the 

participants by population size was employed in the second stage. The population size of 

each sub-district was taken from the 2010 Population and Housing Census of Malaysia, 

obtained from The Department of Statistics, Malaysia. Potential participants were approached 

by a liaison person employed from each sub-district. Liaison person was chosen by way of 

volunteers or by invitation (usually the most influential person in the district such as the 

Chief of Village). Interested participants were briefed about the purpose, procedures, 

benefits, risks, and possible discomforts of the study. The inclusion criteria were as follows: 
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1) age 60 to 85 years old; 2) able to walk without assistance from another person; 3) of Malay 

ethnicity; 4) willing to wear an accelerometer for 7 consecutive days; and 5) permanent 

resident of the district. Prior to screening participants for inclusion in the study, ethical 

approval was obtained from the Human Research Ethics Committee, Universiti Sains 

Malaysia (FWA Reg. No: 00007718; IRB Reg. No: 00004494).  

Procedures  

The timing of monitor wear was arranged to avoid periods in which an individual’s 

activity behaviour differed from their typical 7 day routine (e.g., holidays, vacations, 

scheduled surgery, and sudden illness).  Participants were visited twice at their home or were 

asked to gather at a public center near their homes (one day; to distribute, and another day; to 

collect the accelerometer). On the accelerometer distribution day, before obtaining informed 

consent, the procedures and purposes of the study were explained in detail to the participants. 

Then, after consent form was signed (participants who could not read or write used a proxy in 

form of a close family member), each participant was administered a one-on-one interview by 

a trained interviewer lasting approximately 30 minutes. The interview, which was conducted 

in Bahasa Melayu language, included questions about age, sex, marital status, educational 

status, monthly income and self-reported PA level. Self-reported PA was assessed by asking 

participants to best describe their usual pattern of daily PA, with options as follows: 1) 

Inactive or little activity other than usual daily activities, 2) Regularly (5 days per week or 

more) participate in physical activities requiring low levels of exertion that result in slight 

increases in breathing and heart rate for at least 10 minutes at a time, 3) Participate in aerobic 

exercises such as brisk walking, jogging or running, cycling, swimming, or vigorous sports at 

a comfortable pace or other activities requiring similar levels of exertion for 20 to 60 minutes 

per week, 4) Participate in aerobic exercises such as brisk walking, jogging, or running at a 
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comfortable pace, or other activities requiring similar levels of exertion for 1 to 3 hours per 

week, and 5) Participate in aerobic exercises such as brisk walking, jogging, or running at a 

comfortable pace, or other activities requiring similar levels of exertion for over 3 hours per 

week. Then, participants were asked to empty their pockets and take off their shoes before the 

height and weight were measured. Height was measured to the nearest 0.1 cm using a 

portable stadiometer (SECA 217, Hamburg, Germany), and weight was measured to the 

nearest 0.1 kg using a body composition monitor (HBF-362, Omron Healthcare Co. Ltd., 

Kyoto, Japan). Body Mass Index was calculated as weight(kg)/height2(m)2 and defined as: 

<18.5kg/m2 (underweight), 18.5 – 24.9 kg/m2 (normal), 25.0 – 29.9 kg/m2 (overweight); or 

≥30.0 kg/m2 (obese) (WHO Expert Consultation, 2004).   

Participants were asked to wear a GT3X or GT3X+ accelerometer (ActiGraphTM, 

Pensacola, FL, USA) fixed on a waistband, in line with the right hip. The accelerometers 

were small enough to be unobtrusive and expected to produce little interference with normal 

activities. The device was set to assess acceleration in the vertical (VT), anterior-posterior 

(AP), and medio-lateral (ML) axes, using the low frequency extension (LFE) filter. The final 

activity count was reported in VT and in a composite vector magnitude (VM) of the three 

axes (Butte, Ekelund, & Westerterp, 2012).  

Participants were asked to wear the accelerometer for 7 consecutive days, beginning 

the day after the interview, as soon as they got out of bed in the morning until they went to 

bed at night. During that time they could remove it only for water activities such as 

swimming, showering, and bathing. They were advised to wear the device during prayers, if 

possible. Visual instructions (a written manual with pictures showing the correct way to wear 

the accelerometer) were given to the participants, together with an ActiGraph-generated 

Excel chart showing an example of a valid (eg 12 hours wear time) and non-valid (eg 5 hours 

wear time) day. A daily log-book (Trost, McIver, & Pate, 2005) was also provided, in which 
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participants were asked to record the times they put the accelerometer on in the morning and 

took it off at night, and any time the monitor was taken off during the day, including the 

reason for doing so. For participants who were illiterate, a family member was allowed to fill 

out the log-book for them. For the GT3X model, activities were set to record at a sample rate 

of 1 second epochs; cpm was obtained later by summing the 1 second epoch data for 60 

second intervals. For the GT3X+, raw data were summed in 60 second intervals, in order to 

have comparable data from both monitors. All accelerometers were initialized and 

downloaded on the same computer (Dell Inc, Texas, United States) in order to ensure time 

and date matching.  

Each participant and the trained interviewer selected and agreed on a date for the 

participant to return the accelerometer.  The dates selected were at least eight days after the 

in-person interview to ensure the accelerometers could be worn by the participant for seven 

consecutive days. During the assessment period, no reminder calls were made to the 

participants by the trained interviewer, although the participants were allowed to call the 

interviewer if they had any questions regarding the wear and care of the accelerometer. Due 

to limited number of accelerometers (only 9 units of accelerometers were available), 9 

participants were assessed each week. At the end of assessment period, each participant was 

given USD30 as a gratuity. Data were collected from May 2013 to March 2014.  

Data management  

For inclusion in data analysis, each participant must have worn the monitor for a 

minimum of 10 hours per day, for at least 3 days, including at least one weekend day (Davis 

& Fox, 2007). Participants who did not comply were asked to wear it again.  All data were 

scored using the same version of Actilife software (Actilife 6.5.2). For Quality and Quantity 

Control Checks, recorded data files were downloaded and viewed for signs of malfunction, 
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for example; unusually low counts – no moderate activity with all counts <VM2,690 counts 

per minute, or unusually high counts – all activity is vigorous with all counts >VM9,642 

counts per minute, and continuous data with the same value. Such data were excluded from 

the analysis (Davis & Fox, 2007). 

Non-wear time was filtered from the raw data using a semi-automated algorithm in 

the Actilife 6.5.2 software that looked for periods of ≥90 minutes of consecutive zero counts 

without interruptions (Peeters, Van Gellecum, Ryde,  Farías, & Brown, 2013). 

Feasibility study 

Feasibility of study was determined by the compliance rate, issues experienced while 

wearing the accelerometer, practical consideration in terms of the protocol and data quality. 

Each participant’s compliance was analysed by the number of valid days and hours recorded. 

To determine a valid day, a minimum of 10 hours of wearing time per day was needed. Issues 

with wearing the device were asked at the end of the assessment period. A trained interviewer 

asked participants to best describe their problems while wearing the accelerometers. The 

options include the following: 1) no problems, 2) uncomfortable, 3) skin problems/itchy, 4) 

hindered toileting, 5) difficulty putting it on/taking it off, 6) forgot to put it on/take it off, 7) 

came off/didn’t stick well enough, 8) looks, 9) comments from other people, or 10) other 

problems/comments. Practical considerations were determined based on the issues or 

difficulties faced during the study, particularly in recruitment strategies, logistic, compliance 

promotions and instruction method used. 

Statistical analysis 

All statistical analyses were performed using IBM SPSS Statistics 20 for Windows 

(IBM Corporation, Somers, NY, USA). Accelerometer data were filtered to only include 

readings from 5 am to 11 pm each day. Invalid wear days were excluded from the analysis. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Far%C3%ADas%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=23294696
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=23294696
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Descriptive data are presented as proportions, means, standard deviations (SD), and 95% 

confidence intervals (CI) where appropriate. The Shapiro-Wilks test was used to test for 

normality. Differences between sexes were analysed using an independent t-test or Mann-

Whitney U Test, after testing for assumptions. The level of significance for all analyses was 

p<0.05. Multiple log-linear regressions was used to analyze the relationship between valid 

wear days and time, and age (continuous variable), sex (men OR women), marital status 

(single, divorced, widowed OR married), living arrangements (alone OR living with one or 

more people), educational status (no formal education, primary school, secondary school, 

tertiary education), monthly income status (no income, no fixed income, <USD150.00, USD 

150.00-USD912.00, ≥USD913.00) and self-rated level of PA (5 categories, Table 1). 

Results 

One hundred and forty-six community-dwelling older Malay adults (mean age (SD) = 

67.6 (6.4) years; 60% [n=87] women) participated in the study.  Their demographic 

characteristics are shown by age group in Table 1. The participants tended to be overweight, 

married, inactive, have no formal education or be primary level educated, and to have low 

monthly income (no income/ no fixed income/ <USD150.00). 

All participants wore the accelerometer for 10 or more hours per day, for at least 3 

days.  The accelerometer data are shown in Table 2. The mean (SD) number of days with 

valid activity recording was 6.5 (1.2) days, with a mean daily accelerometer wear time of 

15.3 (1.3) hours per day. No significant difference between men and women were found for 

either variable (p=0.643, p=0.710 respectively). Average PA in cpm for VT and VM are also 

shown in Table 2. Both values (VT 226.7 (97.7) cpm and VM 558.5 (223.5) cpm) were in the 

light intensity category (Copeland & Esliger, 2009; Sasaki, John, & Freedson, 2011) with no 

significant sex-differences.  
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Regression slope estimates of the multiple log-linear model are shown in Table 3. For 

valid wear days, the β coefficient for marital status indicates that married participants has an 

average of 50% less valid wear days compared to participants who are single. The t-test 

indicates that marital status significantly contributed to the predictive power of the model 

(p=0.039, p<0.05). For valid wearing hours, the result indicates that educational status is the 

most powerful predictor compared to the rest of the variables (p=0.006). An increase of one 

level of education was associated with an average of 50% increase in valid wearing hours 

(p<0.01). 

Feasibility results showed that accelerometers were acceptable in this population.  

Number of valid wear days is shown in Table 4, and indicate that participants were highly 

compliant. In this study, only 8 participants out of 146 (5.5%) wore the accelerometers for 

less than 5 days (3 to 4 days).  Therefore, 138 (95.0%) wore their accelerometer for five days 

or more, of whom 75 (51.3%) wore it for 7 days and 18 (12.3%) wore it for 8 days. Fifteen 

(n=15) participants had to wear the meter twice because they did not have enough valid days 

during the first assessment. With regard to issues with wearing the accelerometer (Table 5), 

126 participants (86.9%) had reported no issues. Six participants (4.1%) reported being 

‘uncomfortable’ and further 6 participants (4.1%) reported that the belt ‘came off’ quite 

easily. Four participants (2.8%) reported that the belt was itchy and 2 participants (1.4%) 

forgot to put it on. Interestingly, one participant reported to have an issue wearing the 

accelerometer due to fear that it could cause health problems. However, the person managed 

to wear the meter for 5 days and completed the test. There were no administrative or 

technical problems occurred during the study. 
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Discussion 

Accelerometers may provide a more accurate measure of physical activity, but the 

feasibility of using accelerometers with older adults is unknown especially among Asian 

populations. It is expected that a few issues might arise with methods using wearable 

monitors on population with cultures and lifestyles filled with religious obligations such as 

the Muslim population. The Malay Muslims, especially the older ones, are religious and they 

typically perform prayers five times a day. Each time of prayer required a certain amount of 

washing (ablution). We expected some issues with wearing the device due to these activities 

such as forgetting to put it back on if they take it off during the washing or getting the belt 

wet (hence having to dry it first and could not put it back on straight away). Moreover, it is 

also not known whether the device might restrict their prayer movement; consequently 

reducing the compliance level within this population. Another particular interest in our 

sample population is that they live in semi-rural areas where the main mode of transportation 

is walking. We were keen to find out if the elastic belt caused any issues in terms of fashion 

acceptability or comfort during daily walking activities.  

Our study examined a range of demographic factors, lifestyle and self-reported PA 

level associated with participants’ compliance in providing quality accelerometer data among 

lower socioeconomic Malay older adults living in semi-rural areas. The finding shows that 

our sample population tended to be overweight, married, inactive, have no formal education 

or be primary level educated, and to have low monthly income (no income/ no fixed income/ 

<USD150.00) (Table 1). Overall activity count on the vertical axis (VT) was similar to 

findings in a Norwegian population study of older adults (65–85 years) (Hansen, Kolle, 

Dyrstad,  Holme, & Anderssen, 2012) and in a European study (≥70 years) (Davis & Fox, 

2007), both of which reported VT counts in the 200 and 300 range (Table 2). 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Holme%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21796052
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anderssen%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=21796052
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In the multiple regression model, the independent variables (age, sex, marital status, 

living arrangements, educational status, monthly income status, self-rated level of PA) were 

associated with dependent variables (valid wear days and valid wear time) in different ways. 

It was found that participants who are single provide more number of valid wear days 

compared to married participants, and participants with higher level of education provide 

longer periods of accelerometer wearing hours (Table 3). This finding is interesting because it 

shows two different factors affect the compliancy level in terms of number of valid days and 

accumulated wearing hours. Married participants might accumulate less valid wear days due 

to the compliance of one partner might also affect the other. If one partner stop wearing the 

device, it is likely that the other might follow. In terms of valid wearing hours, as predicted, 

those with higher level of education are more compliant and more likely to give a higher 

number of hours. We hypothesized that they are more health conscious and more curious 

about their PA status, hence are more likely to have higher compliance rate. The finding that 

higher educated participants have higher compliance rate in accelerometer wear has been 

seen elsewhere (Lee, Macfarlane, & Lam, 2013). 

It appears that the findings of this study do not support our hypothesis that 

participants will have low to moderate level of compliancy due to unfamiliarity with the 

device, higher burden to wear the device due to lifestyle or non-interest. Our finding shows 

that participants achieved a mean of 6.5 days of valid activity recordings and a mean daily 

accelerometer wear time of 15.3 (1.3) hours (Table 2), indicating a high compliance rate. The 

average number of valid wear days and time of our sample is comparable to other studies 

(Hansen, Kolle, Dyrstad,  Holme, & Anderssen, 2012; Troiano, Berrigan, Dodd, Masse, 

Tilert &  McDowell, 2008). We initially hypothesized low to moderate level of compliance 

because during the pilot study involving general population between the ages of 20 to 80 

years, we found a high rate of non-interest among people age 60 years old and above. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=23688408
http://www.ncbi.nlm.nih.gov/pubmed/?term=Macfarlane%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=23688408
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lam%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=23688408
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However, the recruitment methods used during the pilot study were different (we did not 

employ a liaison person nor give any incentives). There is a high probability that these factors 

also affect the compliance rate.  

Participants in our sample were instructed to wear the accelerometer for 7 consecutive 

days for at least 12 hours a day. Impressively, 95% of participants managed to accumulate at 

least 5 days of valid data (Table 4). This finding is comparable to a study conducted in United 

States where more than 75% of participants age 60 years and above accumulated at least 5 

valid days of accelerometer data (Troiano, Berrigan, Dodd, Masse, Tilert & McDowell, 

2008). The NHANES 2003-2004 study included a representative sample of the U.S civilian 

non-institutionalised population. In the study, participants were interviewed in their homes 

and were given remuneration for their participation, which is similar to the recruitment 

method used in our study. Five valid days of accelerometer data is more than sufficient to 

estimate the PA level of older adults as a recent study has shown that at least 3 days of PA 

accelerometer data is needed to predict the PA level of older population (Hart, Swartz, 

Cashin, & Strath, 2011). 

Our study also examined the possible issues that could arise from wearing the 

accelerometer. Table 5 showed that 126 (87%) of participants reported ‘no issues’ with 

wearing the meter, 6 participants reported being ‘uncomfortable’ and further 6 participants 

reported that the belt ‘came off’ quite easily. Further 4 participants reported that the belt 

caused some itchiness and 2 participants reported that they forgot to put it on. The discomfort 

reported could be due to the elastic nature of the band with some of the participants reported 

to wear it tightly due to the instructions to wear it snugly to the body. For future studies, an 

emphasis should be given on how to adjust the band to ensure optimum comfort. The 

participants who reported that the belt came off easily might be due to their daily lifestyle or 

improper attachment of the velcro band. However, all 6 of the participants who reported this 
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issue ensured that they put it back on properly as quickly as it came off. None of the 

participants reported the accelerometer to disturb or hinder their daily prayers. The 

conspicuous accelerometer belt that also lacks fashion-acceptability was also proven to be a 

non-issue for the participants. 

Daily log-book was given as a method to increase compliance rate instead of an 

additional method to determine non-wear time (Trost, McIver, & Pate, 2005). The log-book 

was meant to serve as a reminder for participants to wear the accelerometer daily as the 

instruction was to record the time they put it on and taken it off. However, our study found 

that only 68% (n=99) of participants filled in the daily log book. This suggests that the filling 

in of the log-book could be a possible burden to participants. In a study by Peeters et al. 

(2013), they have concluded that activity log-book present a burden to participants and they 

have also proven that automated filters are as accurate as the combination of automated filters 

and activity log-book for differentiating between accelerometer non-wear and sedentary time. 

Furthermore, the use of log-book could be a limitation for people who are illiterate. In our 

study, the log-book for illiterate participants was filled by their family members. Therefore, 

for future studies, daily log-book could be omitted from the methodology as it will only 

present a burden to the participants. 

One of the limitations of this study is a low number of older-old people (>80 years 

old). We are unable to conclude their compliance rate and their acceptability in wearing the 

device. Another limitation is the cross-sectional nature of the study which showed association 

but not causality. Nevertheless, data on association between demographic variables and 

compliance rate are important. The findings of our study could help future researches 

involving this type of population in research design, recruitment method and possible issues 

that could arise in the data collection. 
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Conclusion 

To summarize, high compliance rate and the absence of administrative and technical 

problems suggest that accelerometry is a feasible method of activity assessment in lower 

socioeconomic Malay Muslim elderly populations, living in semi-rural areas. The overall 

compliance was good since 95% of the participants provided at least 5 valid days of data even 

under a strict criterion (≥10 valid hours), and none of the participants reported the device to 

hinder their daily activities. Participants who are single and higher educated tend to have 

higher compliance rate. These results can help predict compliance rates for samples with 

similar characteristics in future studies. 
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Table 1 Demographic characteristics by age group. 

 

Variables 
Age 60-69 

Years 

Age 70-79 

Years 

Age 80-85 

Years 
Total 

Number. of participants 92 47 7 146 

Sex     

Men (n) 39 19 1 59 

Women (n) 53 28 6 87 

Mean BMI   (kg/m2) 27.0 (4.7) 23.9 (4.9) 21.8 (4.5) 25.8 (5.0) 

   Underweight (n) 

<18.5 kg/m2 
3 8 2 13 

   Normal (n) 

18.5 – 24.9 kg/m2 
23 17 3 43 

Overweight (n) 

25.0 – 29.9 kg/m2 
43 18 2 63 

Obese (n) 

≥30.0 kg/m2 
23 4 0 27 

Marital status     

Single, divorced or 

widowed  (n) 
18 23 5 46 

Married (n) 74 24 2 100 

Living arrangements  
 

 
  

Live alone (n) 3 5 1 9 

Live with one or more 

people (n) 89 42 6 137 

Educational status  
 

 
  

No formal   

Education (n) 
13 13 3 29 

Primary school (n) 58 33 4 95 

Secondary school (n) 16 1 0 17 

Tertiary education (n) 5 0 0 5 
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Table 1. Continued 

 

Variables 
Age 60-69 

Years 

Age 70-79 

Years 

Age 80-85 

Years 

Total 

 

Monthly income status*      

 No income (n) 23 16 3 42 

 No fixed income (n) 21 12 3 36 

 <USD150.00 (n) 9 5 1 15 

USD150.00- 

USD912.00 (n) 
38 13 0 51 

≥USD913.00 (n) 1 1 0 2 

Self-rated level of 

physical activity (PA) 
    

Inactive (n) 52 33 6 91 

Participate in PA   

10 mins at a time 

per week (n) 

28 12 1 41 

Participate in  

aerobic exercises  

20 to 60 mins per  

week (n) 

4 1 0 5 

Participate in  

aerobic exercises 1  

to 3 hours per  

week (n) 

3 1 0 4 

Participate in aerobic  

exercises over 3  

hours per week (n) 

5 0 0 5 

*Malaysian Ringgit to US Dollar is based on currency exchange rate on 31st August 2013. 

 



“Physical Activity Measurement by Accelerometry Among Older Malay Adults Living in Semi-rural Areas – Feasibility Study” by Zainol Abidin N et al.  

Journal of Aging and Physical Activity  

© 2016 Human Kinetics, Inc. 

 

Table 2 Accelerometer variables.  

 

Variable  
Total (n = 146) 

Mean (SD) 

 

Men (n = 59) 

Mean (SD) 

Women (n = 87) 

Mean (SD) 

p-value 

 

Mean difference 

(Men - Women) 
95% CI 

Height (cm) 

 

154.3 (8.9) 162.6 (5.7) 148.6 (5.6) <0.001*** 14.0 12.11 to 15.91 

Weight (kg) 

 

61.1 (13.6) 66.5 (14.1) 57.5 (12.0) <0.001*** 9.0 4.69 to 13.26 

BMI (kg /m2) 

 

25.8 (5.0) 25.2 (4.8) 26.1 (5.2) 0.284 -0.9 -2.58 to 0.76 

Valid wear days  6.5 (1.2) 6.5 (1.0) 

(MR = 71.68) 

6.5 (1.3) 

(MR = 74.7) 
0.643ᵠ 0.0 NA 

Valid wear time 

(hours per day ) 
15.3 (1.3) 15.2 (1.5) 15.3 (1.2) 0.710 –0.1 –0.521 to 0.355 

VT activity per minute  

(counts) 
226.7 (97.7) 224.9 (105.7) 

(MR = 71.49) 

227.9 (92.4) 

(MR = 74.86) 
0.637ᵠ –3.0 NA 

VM activity per minute 

(counts) 
558.5 (223.5) 555.5 (247.9) 

(MR = 71.60) 

560.5 (206.9) 

(MR = 74.79) 
0.655ᵠ –5.0 NA 

CI = confidence interval, MR = mean rank; NA = not available; SD = standard deviation; VT = vertical axis; VM = vector magnitude; ᵠ = analysed using the Mann-Whitney 

U test; the rest of the data were analysed using independent t-tests; *** = statistically significant between sexes (p<0.001) 
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Table 3 Regression slopes estimates of the multiple regression model on valid wear days and wear time (in hour). 

 

Characteristics Regression slopes (β) 95% confidence interval t-test p-value 

Valid wear days      

Constant 8.095 4.525,11.665 4.484 0.000 

Age -0.017 -0.051,0.018 -0.953 0.342 

Sex -0.138 -0.573,0.296 -0.630 0.530 

Marital status a -0.535 -1.044,-0.027 -2.083 0.039* 

Living arrangement b 0.295 -0.572,1.162 0.673 0.502 

Educational status 0.179 -0.146,0.505 1.090 0.278 

Monthly income status -0.128 -0.289,0.034 -1.562 0.121 

Self-rated level of PA 0.024 -0.193,0.241 -0.219 0.827 

Valid wear time     

Constant 14.954 11.073, 18.835 7.620 0.000 

Age 0.004 -0.033,0.042 0.235 0.815 

Sex 0.092 -0.381,0.564 0.384 0.702 

Marital status a -0.354 -0.907,0.199 -1.267 0.207 

Living arrangement b -0.346 -1.289,0.596 -0.064 0.469 

Educational status 0.502 0.148,0.856 2.804 0.006** 

Monthly income status -0.037 -0.213,0.138 -0.421 0.674 

Self-rated level of PA 0.137 -0.098,0.373 1.152 0.251 

Valid wear days = F (7,138) = 1.151, p = 0.335, R2=0.05, Valid wear time (hr) = F (7,138) = 1.982, p = 0.062, R2=0.091, PA = physical activity, a= single, divorced, 

widowed OR married, b = living alone OR with one or more people, * = statistically significant (p<0.05), ** = statistically significant (p<0.01)
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Table 4 Frequency and percentage of participants having registered ≥10 hours per day. 

 

Number of participants     Percentage (%) Number of valid days 

8 participants 5.5 Three to four days (3-4 days) 

45 participants 31.0 Five to six days (5-6 days) 

75 participants 51.3 Seven days (7 days) 

18 participants 12.3 Eight days  

*Fifteen (n=15, 10%) participants had to wear the accelerometer twice because they had less than 3 number of valid days 

during the first assessment 

 

 

 

Table 5 Issues reported while wearing the accelerometer. 

 

Issues Frequency Percentage (%) 

No problem 126 86.9 

Uncomfortable 6 4.1 

Itchy 4 2.8 

Forgot to put it on 2 1.4 

It came off 6 4.1 

Others (i.e feared the accelerometer 

cause health problem) 

1 0.7 

 




