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The health benefits of regular PA participation are well-
documented in the literature (Warburton et al., 2006). Physi-
cal activity improves cognitive function, reduces mental 
health risks, and prevents various chronic diseases such as 
diabetes, obesity, and cancer in adults (Piercy et al., 2018; 
Reiner et al., 2013). Sedentary time is an independent con-
tributor to overall health and well-being, apart from PA 
(Bankoski et al., 2011), and extended sedentary time signifi-
cantly contributes to poor physical and mental health out-
comes in adults (Thorp et al., 2011). The PA Guidelines for 
Americans, 2nd Edition recommend that adults should par-
ticipate in at least 150 to 300 min of moderate to vigorous 
PA (MVPA) per week, in addition to supplementary muscle-
strengthening activities on two or more days a week to see 
health benefits (Piercy et al., 2018). There is limited epi-
demiological evidence to support public health guidelines 
on sedentary time (Stamatakis et al., 2019), but the associa-
tion between sedentary time and cardiovascular disease risk 
can be dose-dependent, and breaking up sedentary time or 
increasing PA can help alleviate this negative association 
(Xu et al., 2019; Zhao et al., 2020). The guidelines and find-
ings regarding PA and sedentary time are also applicable to 
individuals with chronic conditions or disabilities, includ-
ing adults with ASD (Piercy et al., 2018). However, PA and 
sedentary time data on adults with ASD is lacking, and it 
is unknown if these individuals meet the health-related PA 

There is scarce research on preventive health, such as physi-
cal activity (PA), in adults with autism spectrum disorder 
(ASD), despite the overall poor health profiles observed 
in this population segment (Croen et al., 2015). Compared 
to those with and without other developmental disabili-
ties, adults with ASD exhibit higher rates of various health 
issues including obesity, hypertension, depression, and 
anxiety (Croen et al., 2015; Weiss et al., 2018). Over five 
million (2.2%) U.S. adults are estimated to have an ASD, 
and it is considered one of the fastest growing developmen-
tal disabilities worldwide (Dietz et al., 2020). Therefore, it 
is imperative to better understand preventive health in this 
unique and at-risk population (Mandell, 2013).
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This study examined the concordance between accelerometry-measured and self-reported physical activity (PA) and sed-
entary time in adults with autism. Twenty-four participants wore an ActiGraph GT3X + accelerometer for seven consecu-
tive days and completed the International Physical Activity Questionnaire-Short Form (IPAQ-SF) on the last day of their 
study participation. Bland-Altman plots assessed the magnitude of agreement between the two measures. Nearly 80% 
of the participants accumulated the recommended ≥ 150 min of moderate to vigorous PA (MVPA)/week, but were also 
sedentary for over nine hours/day according to accelerometry data. Findings showed that adults with autism tended to 
overreport MVPA (b = 1.606, p < 0.01) and underreport sedentary time (b = 1.161, p = 0.03) via the IPAQ-SF, as compared 
to objective measurements.
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guidelines or engage in unhealthy amounts of sedentary 
time.

Most research on PA and sedentary time in those with 
ASD is based on children and adolescents, and the previ-
ous findings indicate that this group is either less physically 
active (Pan, 2008; Stanish et al., 2017) or engages in similar 
levels of PA as their typically developing peers (Bandini et 
al., 2013; Sandt & Frey, 2005). It is important to note that, 
however, the level of MVPA in this population significantly 
decreases with age while they also become more sedentary 
(MacDonald et al., 2011), as is observed in neurotypical 
samples (Lounassalo et al., 2019). There exist only a few 
studies that report general PA and sedentary time levels in 
adults with ASD (Eaves & Ho, 2008; Garcia-Pastor et al., 
2019). Eaves and Ho (2008) used proxy reports and found 
that adults with ASD engaged in MVPA on average once 
per week and spent about 13 h per day sitting (Eaves & Ho, 
2008). Garcia-Pastor and associates (2019) conducted the 
only study that objectively assessed PA and sedentary time 
in adults with ASD using accelerometry and reported that, 
although Spanish adults with ASD met the MVPA guide-
lines, they also spent nearly 16 h a day sitting (Garcia-Pas-
tor et al., 2019). Despite previous findings, differences in 
sample characteristics make it difficult to draw conclusions 
about these limited data. Specifically, both studies used 
samples of adults with ASD who had limitations in cogni-
tive functioning or intellectual disabilities, attended special 
schools or educational institutions, and required extensive 
supports (Eaves & Ho, 2008; Garcia-Pastor et al., 2019). 
There exists no surveillance data on different functional lev-
els of people with ASD (Dietz et al., 2020), and thus, it is 
of interest to study adults with ASD who live independently 
with greater autonomy for PA health behaviors.

In addition, a lack of studies on the agreement between 
objective and subjective measures hampers our understand-
ing about the levels of PA and sedentary time in adults 
with ASD. Accelerometry-derived PA and sedentary time 
assessment is more accurate compared to traditional self-
reports and pedometers (Ward et al., 2005); however, this 
approach is costly and has a high participant burden, mak-
ing it difficult to use in large population-based studies. 
Self-reports provide a lower cost, lower participant burden, 
higher accessibility, and easier administration option com-
pared to objective measures (Dishman et al., 2001; Prince 
et al., 2008). The agreement between objective and subjec-
tive measures is not always strong (Cerin et al., 2016), and 
people have a tendency to overestimate the amount of PA 
and underestimate sedentary time via self-reports, thus call-
ing into question about the trustworthiness of self-reports 
as a measure of these variables (Cerin et al., 2016; P. H. 
Lee et al., 2011). Therefore, the purposes of this study were 
twofold; (1) assess the levels of PA and sedentary time in 

adults with ASD who can independently provide consent for 
study participation using both accelerometry and self-report 
and (2) examine the magnitude of agreement between these 
two methods for PA and sedentary time assessment in adults 
with ASD.

Methods

Participants

Twenty-nine adults with ASD aged between18 and 55 years 
were recruited through local, state, and regional agencies 
that serve people with ASD and online autism support groups 
in social media such as Facebook and Reddit. Explicit per-
mission or approval by administrators or moderators of 
each online community website was received prior to post-
ing the participant recruitment flyers. As soon as potential 
participants expressed interest, a screening interview was 
conducted via either a face-to-face video or phone call to 
examine eligibility and ability to independently answer 
questions. The interview focused on verifying whether the 
individual could read and understand the study information, 
as well as communicate at age-level. Intellectual disabil-
ity was not specifically assessed, but the interview served 
as a method of screening for cognitive abilities necessary 
for independently participating in the study. Specifically, a 
series of questions relating to the study purpose and require-
ments were asked, and an accumulated score of satisfactory 
responses was used as a study inclusion criterion. Adults 
with orthopedic or other health conditions that interfered 
with independent ambulation, as well as other symptoms 
that interfered with the ability to independently engage 
in study procedures (e.g., no aggressive behavior), were 
excluded. Twenty-four adults with ASD met the established 
eligibility criteria for the study and provided written or digi-
tal informed consent prior to study participation. A priori 
power analysis indicated that 24 participants can achieve a 
power of 80% to detect a significance (α = 0.05, effect size 
dz = 0.6, two-tailed). The Institutional Review Board at 
Indiana University approved this study.

Procedure

Autism diagnoses were confirmed through initial screen-
ing interviews in which the research team asked specific 
questions about and verified the time and place of autism 
diagnosis (e.g., when, and where were you diagnosed 
with autism?). Following informed consent, study materi-
als including an accelerometer and study instructions (i.e., 
how to wear the accelerometer and how to track acceler-
ometer wear etc.) were either handed in person or mailed 
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to local and remote participants, respectively. Participants 
were provided with visualized, step-by-step guidelines for 
accelerometer wear to facilitate comprehension, which is 
recommended as a support strategy for participants with 
ASD (Savner & Myles, 2000). A familiarization protocol 
was used to facilitate participant comfort with study proce-
dures and required compliance. Specifically, a rubric was 
used to assess participants’ knowledge of study procedures 
(e.g., survey participation, minimum required days, and 
body location for accelerometer wear, etc.) prior to testing, 
and case-by-case decisions were made by the research team 
as to when to start data collection. Participant demograph-
ics, height and weight information, and type of PA participa-
tion were collected using an online self-report. The Autism 
Spectrum Quotient 10 items (AQ-10) questionnaire (Baron-
Cohen et al., 2001) was used as an informal, self-report 
screening measure that helped us understand the common 
diagnostic symptoms such as sensory sensitivity and social 
deficits among participants (Woodbury-Smith et al., 2005). 
With a possible maximum score of 10, a score of 6 or above 
suggests a referral for a formal assessment. There is a lack 
of validated tools to identify adults with ASD and test their 
symptoms (Dietz et al., 2020), and the AQ-10 was used 
since it is easy to administer and addresses the prevalent 
autism symptoms in an effective manner.

Self-Reported Physical Activity and Sedentary Time 
Assessment

A Qualtrics online survey of the International Physical 
Activity Questionnaire-short form (IPAQ-SF) was admin-
istered to estimate the levels of PA and sedentary time 
(Craig et al., 2003). The IPAQ has been validated across the 
countries as a reliable tool for assessing PA in neurotypical 
adults (Bauman et al., 2009). The instrument consists of 7 
brief questions on vigorous and moderate PA, walking, and 
sedentary time, and the questions elicit information on days 
and times spent on each category of PA and sedentary time 
during the last 7 days. The IPAQ-SF was used because of its 
relatively easy format and the ability to compare data with 
other populations. To facilitate user comprehension, visual 
images along with specific descriptions of example activi-
ties were added to each question. Data were cleaned and 
processed according to the IPAQ guidelines as follows: (1) 
if the sum of all MVPA and walking and time variables is 
greater than 960 min/day, cases should be excluded and (2) 
all vigorous and moderate PA and walking time variables 
exceeding 180 min/day should be truncated to be equal to 
180 min/day. No cases exceeded the total PA of 960 min/
day, while three cases with moderate PA over 180 min/day 
were truncated to be equal to 180 min/day (IPAQ Research 
Committee, 2005).

Two sedentary time questions asked the time spent for 
sitting during the last five weekdays and two weekends 
respectively, including time spent at work, home, and 
school, and the average of the two responses was used 
for comparison analyses with accelerometry data. Visual 
images along with exemplary activities (e.g., TV viewing, 
playing electronic games etc.) were also added to sedentary 
time questions. Self-reported duration of vigorous and mod-
erate PA, walking, and sedentary time was calculated and 
reported as mean and standard deviation to be comparable 
with accelerometer-derived data. The survey was delivered 
to each participant at the end of 7-day study participation 
and was accessible via computers and mobile devices.

Objective Measurement of Physical Activity and 
Sedentary Time

Physical activity variables, including daily walking steps 
and intensity of PA and sedentary time were measured using 
GT3X+, ActiGraph™ tri-axial accelerometers (ActiGraph, 
Pensacola, FL). ActiGraph accelerometers have been 
extensively used to measure PA and sedentary time in both 
laboratory and free-living settings, with moderate to high 
reliability (Aadland & Ylvisåker, 2015; Jarrett et al., 2015). 
All participants wore an accelerometer on a belt around 
the right hip during waking hours, except during bathing 
or water activities, for 7 consecutive days. Accelerometers 
were programmed to record PA and sedentary time data 
at 30 Hz and summarize the collected data in 60-second 
epochs (Freedson et al., 1998). Daily walking steps were 
measured using the ActiGraph pedometer function, and 
sedentary time and activity intensity were identified using 
the following activity counts per minute (CPM) cutoffs: 
Sedentary < 100, Light 100–2019, Moderate 2020–5999, 
and Vigorous > 5999. These cut points have been widely 
used in previous PA studies of neurotypical adults, includ-
ing a national population-based study (Fuezeki et al., 2017; 
Tudor-Locke et al., 2012). While there is no general con-
sensus regarding the acceptable standard of accelerometer 
cutoffs to estimate sedentary time and PA in adults with and 
without ASD, the aforementioned CPM cutoffs are based on 
general adult populations, which will allow comparison of 
study findings to neurotypical samples.

A minimum wear time of ≥ 10 h/day for a valid day was 
set based on recommended best practices (Tudor-Locke 
et al., 2012). While there is no scientific consensus on the 
minimum number of valid days, 3–5 days have been com-
monly used in the previous adult sample studies to reliably 
estimate habitual PA (Migueles et al., 2017; Tudor-Locke 
et al., 2012). At least two weekdays and one weekend day, 
in total three valid days of monitor wear, were required in 
the current study to minimize sample loss. Non-wear time 
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was defined as ≥ 90 min of consecutive zero counts (Choi et 
al., 2011). A daily log was provided for participants to track 
accelerometer wear time. Data collection occurred during 
the fall and early spring to avoid the impact of inclement 
weather on activity patterns. Once the 7-day data collection 
period ended, each participant returned the accelerometer by 
either prepaid priority mail or face-to-face meeting accord-
ing to individual preference and study participation mode.

Data Analysis

Outcome measures included time spent in light PA, MVPA, 
daily steps, and sedentary time. We used minutes/day format 
to indicate PA and sedentary times, and counts/day format 
was used for daily steps. A total of 150 min of MVPA a week 
or ≥ 30 min of daily MVPA on 5 or more days was defined 
as achieving PA guidelines (Piercy et al., 2018; Tudor-
Locke et al., 2010). Accelerometry data were processed and 
cleaned using ActiLife 6 Data Analysis Software based on 
the established data validity criteria. Paired samples t-tests 
and Pearson’s correlation tests were performed to assess 
mean differences and relationships between the accelerom-
etry and self-reported PA and sedentary time respectively. 
Bland-Altman plots were applied to examine the magni-
tude of agreement between the two measures from both 
MVPA and sedentary time data. Cohen’s d was calculated 
as an effect size to indicate the standardized mean difference 
of MVPA and sedentary time between the two measures. 
Linear regression analyses were sequentially performed to 
determine if there was a proportional bias between the two 
measurements in assessing MVPA and sedentary time. Data 
analyses were performed using SPSS 26.0 and significance 
was set at p < 0.05 (two-tailed).

Results

Participants

All 24 participants (age range: 18 to 55 years old) met the 
data inclusion criteria by having at least two valid weekdays 
and one weekend and were included in the data analyses. 
Intraclass correlation analysis was performed to validate the 
use of at least three valid days of monitor wear by examin-
ing its relationship with ≥ 4 valid days on all PA and sed-
entary time outcomes. Results demonstrated the intraclass 
correlation of > 0.90 in all PA and sedentary time outcomes 
(p < 0.001), indicating that the use of ≥ 3 valid days of moni-
tor wear is highly acceptable. Table 1 presents the sample 
characteristics.

Twelve participants (50.0%) in this study were taking an 
anti-depression/anxiety medication while five participants 

Variable (n = 24) n %
Age
 18–24 8 33.3
 25–34 11 45.8
 35–44 3 12.5
 45–55 2 8.3
Age at diagnosis
 Early childhood (birth to age 5) 4 16.7
 Later childhood (ages 6–11) 5 20.8
 Adolescence (ages 12–18) 2 8.3
 Adulthood (ages 18 and over) 13 54.2
Biological sex
 Male 9 37.5
 Female 15 62.5
Race
 White 19 79.2
 African American 1 4.2
 Hispanic/Latino 3 12.5
 Asian 1 4.2
Highest level of education
 High school/GEDa 4 16.7
 Some college 9 37.5
 2-year college degree 2 8.3
 4-year college degree 7 29.2
 Master's degree 1 4.2
 Doctoral degree 1 4.2
Employment status
 Unemployed 5 20.8
 Non-paid work (e.g., volunteer) 3 12.5
 Student 7 29.2
 Paid employment 8 33.3
 Keeping house/housemaker 1 4.2
Relationship status
 Married 2 8.3
 Single, never married 15 62.5
 Single, but in a relationship, not cohabitating 5 20.8
 Divorced/separated 2 8.3
Autism symptoms- AQ-10
 Score 0–5 2 8.3
 Score 6–10 22 91.7
Height (cm) Mean

168.5
SD
10.2

Weight (kg) Mean
88.7

SD
23.0

BMI (kg/m2)
 Underweight (< 18.5) 0 0
 Normal (18.5–24.9) 4 16.7
 Overweight (25.0-29.9) 9 37.5
 Obese, classes 1 and 2 (30.0-39.9) 6 25.0
 Extremely obese (≥ 40) 5 20.8
Commonly reported PA forms
(Multiple answers allowed)
 None 11 45.8
 Walking 6 25.0
 Biking 3 12.5
 Running 2 8.3
 Weightlifting 5 20.8
 Swimming 1 4.2
GED general education diploma, SD standard deviation, AQ-10 
Autism Spectrum Quotient 10 items, BMI body mass index, PA 
physical activity

Table 1 Sample characteristics
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Bland-Altman plots present the measurement bias in 
MVPA and sedentary time between the two methods. The 
mean difference (IPAQ-SF - accelerometry) of MVPA 
was 41.2 ± 98.9 min/day; t(23) = 2.04, p = 0.053 (Cohen’s 
d = 0.42) and there was a tendency for overestimation 
in self-reported MVPA when the time spent for MVPA 
increased. The mean difference of sedentary time was 
− 64.5 ± 233.0 min/day; t(23) = -1.36, p = 0.188 (Cohen’s 
d = 0.28), and fairly symmetric under- and overestimations 

(20.8%) were taking multiple medications for mental health 
treatment (e.g., Escitalopram, Bupropion, Trazodone, and 
Citalopram).

Average valid monitor wear was 5.8 (82.9%) ± 1.6 days, 
and 13 participants (54.2%) wore the monitor for full 7 
days. On average, participants wore the monitor for 14.4 
(60.2%) ± 1.7 h/day. Average daily MVPA was 47.7 min/
day (± 28.9), and 79.2% of participants (n = 19) accumu-
lated ≥ 150 min of MVPA/week meeting the recommended 
PA guidelines. There were no significant differences in all 
objectively measured PA and sedentary time outcomes by 
biological sex and days of the week (all p > 0.05). There-
fore, these data were combined for further analyses. Fur-
ther, BMI’s relationship with PA variables including MVPA 
showed non-significant results (all p > 0.05).

While vigorous PA was overestimated in the self-report 
measure as compared to accelerometry (p = 0.011), moder-
ate PA was underestimated via the self-report (p = 0.043). 
MVPA and sedentary time were largely over- and underes-
timated, respectively via the self-report, but none of these 
differences was statistically significant (Table 2). Pearson’s 
correlation analyses revealed that none of the sedentary 
time and PA variables was significantly associated between 
the self-report and accelerometry measures (Table 3).

Table 2 Differences between objectively measured and self-reported 
physical activity and sedentary time (n = 24)
(minutes/day) Acceler-

ometry
Mean 
(SD)

IPAQ
Mean 
(SD)

p 
value

VPA 1.4 (3.8) 13.2 
(20.2)

0.011*

MPA 46.3 
(26.6)

24.9 
(38.8)

0.043*

MVPA 47.7 
(28.8)

89.0 
(96.9)

0.053

Sedentary time 593.8 
(106.9)

529.3 
(205.8)

0.188

* p < 0.05
VPA vigorous physical activity, MPA moderate physical activity, 
MVPA moderate to vigorous physical activity, SD standard devia-
tion, IPAQ International Physical Activity Questionnaire-Short form

Fig. 2 Bland-Altman plot of mean differences in sedentary time 
between IPAQ and accelerometer (minutes/day). Upper and lower lim-
its of agreement were calculated as follows: mean difference (-64.54) 
± 1.96 SD (232.96). Red dotted line indicates a linear regression trend-
line. IPAQ International Physical Activity Questionnaire-Short form, 
LOA limit of agreement

 

Fig. 1 Bland-Altman plot of mean differences in MVPA between IPAQ 
and accelerometer (minutes/day). Upper and lower limits of agreement 
were calculated as follows: mean difference (41.23) ± 1.96 SD (98.92). 
Red dotted line indicates a linear regression trendline. MVPA moder-
ate to vigorous physical activity, IPAQ International Physical Activity 
Questionnaire-Short form, LOA limit of agreement

 

Table 3 Correlations between objectively measured and self-reported physical activity and sedentary time (n = 24)
Accelerometry-measured PA and Sedentary time

(minutes/day) VPA MPA MVPA Light PA Steps (counts/day) Seden-
tary 
time

IPAQ VPA -0.05 -0.20 -0.19 -0.06 -0.17 0.04
IPAQ MPA -0.01 -0.09 -0.09 0.20 -0.03 0.19
IPAQ MVPA 0.07 0.07 0.08 0.14 0.12 0.16
IPAQ Walking 0.13 0.25 0.25 0.11 0.28 0.12
IPAQ Sedentary time -0.06 -0.02 -0.02 -0.19 -0.04 -0.01
IPAQ International Physical Activity Questionnaire-Short form, VPA vigorous physical activity, MPA moderate physical activity, MVPA mod-
erate to vigorous physical activity, PA physical activity

1 3



Journal of Autism and Developmental Disorders

in the Garcia-Pastor et al. (2019) may have positively 
impacted their PA levels. It is encouraging that adults with 
ASD are making health behavior choices to engage in levels 
of MVPA that meet the guidelines. As Colombo-Dougovito, 
et al., (2020) suggested in their constructivist grounded the-
ory study with autistic adults (n = 23) from the U.S. and the 
United Kingdom, building successful PA experiences during 
the young childhood may be a critical factor for adults with 
ASD to live a physically active lifestyle. Future research is 
needed to better understand the impact of functional level, 
personal autonomy, and childhood experiences on PA and 
sedentary time in adults with ASD (Colombo-Dougovito et 
al., 2020).

Adults with ASD in the current study also engaged in 
nearly 10 h of sedentary time a day, which was less than 
the 13 h reported by proxy report in the Eaves & Ho (2008) 
study of adults with ASD who required extensive support. 
Comparison to the Garcia-Pastor et al. (2019) study, where 
accelerometry was also used to assess sedentary time, could 
not be made because the authors did not report a specific 
value for this variable, but based on a visual estimate of a 
figure, it appears that participants in that study spent almost 
16 h a day sitting. In this study, we did not attempt to exam-
ine whether sedentary time was related to intellectual abil-
ity among adults with ASD, yet discrepancies between the 
current and previous reports indicate that functional level 
and autonomy must also be considered in future research on 
sedentary time in adults with ASD, similar to what is recom-
mended for PA research.

Sedentary levels of adults with ASD in the current study 
were within range, but at the high end, of reports based on 
accelerometry data in large-scale, neurotypical samples in 
North America (6–10 h/day) (Carson et al., 2014; Matthews 
et al., 2016; Ross et al., 2020). Despite the existing knowl-
edge gaps that highlight the lack of guidelines on sedentary 
bout durations and specific domains of sedentary behav-
ior (Stamatakis et al., 2019), there is emerging evidence 
that risk for certain chronic diseases, such as cardiovascular 
disease and mental health conditions, elevates with seden-
tary behavior (Hallgren et al., 2020; Zhao et al., 2020). The 
previous findings indicate that sedentary adults are exposed 
to an almost 29% increased risk of mortality (Matthews et 
al., 2016), as well as obesity, cardiovascular disease and 
mental health conditions (Dunstan et al., 2012). Given 
the health consequences of excessive sedentary time, it is 
imperative to identify and attenuate pervasive psychologi-
cal and behavioral symptoms (e.g., anxiety, depression, and 
restricted interests; Hollocks et al., 2019) as well as medi-
cation use that could potentially increase sedentary time in 
adults with ASD.

Previous research indicates that BMI and sex have a 
strong impact on PA and sedentary time in neurotypical 

were observed in a range from 500 to 700 min/day. Sed-
entary time tended to be underestimated via self-report 
method when the time spent for sedentary time was low. 
Most data points were within the limits of agreement (mean 
difference ± 1.96 SD) for both MVPA (-152.7 to 235.1 min/
day) and sedentary time (-521.1 to 392.1 min/day), while 
the agreement interval was relatively wider in sedentary 
time than MVPA (913.2 vs. 387.8 min/day) (Fig. 1 and 2).

The MVPA linear regression model explained a statis-
tically significant 70.1% of the variance (F(1, 22) = 51.70, 
p < 0.01). The sedentary time linear regression model 
explained a significant 33.1% of the variance (F(1, 
22) = 10.87, p = 0.03). The regression analyses revealed a 
proportional bias between self-report and objective meth-
ods on both MVPA (b = 1.606, p < 0.01) and sedentary time 
(b = 1.161, p = 0.03).

Discussion

This cross-sectional study examined PA and sedentary time 
in a group of adults with ASD who live independently with-
out substantial support using both objective and self-report 
measures. While participants met the recommended guide-
lines for health-related PA, they also engaged in an excessive 
amount of sedentary time. Further, although the agreement 
between the IPAQ-SF and accelerometry was moderate, 
there was also a proportional bias between the two methods 
in estimating MVPA and sedentary time in adults with ASD.

According to the accelerometry-derived PA data, nearly 
80% of the adults with ASD in the current study met the 
recommended PA guidelines by accumulating ≥ 150 min 
of MVPA a week. Contrary to our findings, past research 
indicated that those with intellectual disabilities and more 
autonomy show less favorable health profiles, compared to 
those whose lives are more supervised, primarily because 
they have control over their lives and can choose not to be 
active (Rimmer et al., 1995). However, we cannot draw a 
direct comparison with the current findings due to the differ-
ence between the two study groups (i.e., semi-independent 
autistic adults vs. adults with intellectual disabilities) in lev-
els of intellectual functioning. Garcia-Pastor and colleagues 
(2019) published the only other study that used accelerome-
try to measure PA in adults with ASD recruited from special 
schools and institutionalized groups. Although the major-
ity of participants from both the current study and Garcia-
Pastor et al. (2019) engaged in +150 min/week of MVPA 
and met the recommended guidelines for health-related 
PA, those in the earlier study attended a day program with 
scheduled physical education time, while those in the cur-
rent study were self-directed in their health behaviors. The 
external controls and structure experienced by participants 
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tended to overestimate MVPA via the IPAQ-SF when the 
level of MVPA increased, while sedentary time was under-
estimated when the level was low. These results are consis-
tent with most previous findings comparing the IPAQ-SF 
and accelerometry-measured PA and sedentary time in neu-
rotypical adults. Nelson and colleagues (2019) studied col-
lege students and found an acceptable agreement between 
the methods, but significant bias for all PA intensities was 
also observed. Participants tended to overestimate MVPA 
and underestimate sedentary time using the IPAQ-SF, and 
this led to a misclassification of a high proportion of par-
ticipants as meeting PA guidelines (Nelson et al., 2019). 
Similarly, Dyrstad and colleagues (2014) reported that vig-
orous PA and sedentary time were over- and underestimated 
via the IPAQ-SF respectively, and the difference in MVPA 
between the two methods tended to increase when the PA 
level increased (Dyrstad et al., 2014). A systematic review 
study also revealed that the correlations of the PA intensi-
ties between the IPAQ-SF and objective standards varied 
greatly (-0.18 to 0.76) and that PA levels were significantly 
overestimated anywhere from 36 to 173% via the IPAQ-SF 
(P. H. Lee et al., 2011). Results from the current study indi-
cate that adults with ASD tend to have similar self-report 
bias as neurotypical adults. Nevertheless, it must be noted 
that use of the IPAQ-SF is not intended to replace objective 
measures, such as accelerometry, but enable surveillance of 
PA and sedentary time in large population studies by lever-
aging the advantages of rapidity in data collection, cost, and 
convenience. As such, the IPAQ-SF can still be considered a 
reasonable instrument to effectively assess PA and sedentary 
time of adults with ASD in large-scale studies and, when 
possible, it is recommended to pretest the questionnaire 
with the target responders and establish clear guidelines for 
missing or unreliable value treatment to reduce potential 
measurement errors.

The small sample size as well as sample characteristics 
in which the majority of the participants were White make 
it difficult to generalize our findings to all adults with ASD. 
Participants were screened for the ability to independently 
participate in the project, which included being able to read 
and understand not only the consent process, but also study 
procedures. Individuals with ASD have diverse language 
and cognitive abilities, as well as various co-occurring 
physical and mental health conditions, including sleep dis-
orders, gastrointestinal conditions, anxiety, and depression 
(Croen et al., 2015; Weiss et al., 2018). Although our study 
eligibility criteria specifically excluded those who seemed 
unable to provide consent independently and/or understand 
the study procedures as well as those with mobility issues, 
the impact of co-occurring health conditions in adults with 
ASD on their PA, sedentary behavior, and obesity was not 
assessed and thus, future studies are warranted to address 

adults. Tudor-Locke and colleagues (2010) analyzed 
accelerometry-derived PA and sedentary data from a large, 
national sample, and found significant differences in PA 
and sedentary time between males and females and across 
BMI groups. Specifically, females are less active and more 
sedentary than males, and PA decreases and sedentary time 
increases with high levels of overweight/obesity (Tudor-
Locke et al., 2010). In contrast, Lee et al. (2022) unpub-
lished manuscript found that neither sex nor BMI were 
predictive of self-reported PA and sedentary time in a large 
sample of adults with ASD. However, the majority of par-
ticipants in the Lee et al. (2022) unpublished manuscript 
study was male and normal weight, and this, as well as the 
challenges of comparing accelerometry and self-report data 
(Shiroma et al., 2015), likely contributed to the discrepancy 
in the previous findings. To date, no published studies have 
specifically examined the correlates of PA and sedentary 
time in adults with ASD and thus, research is needed on 
this topic to better understand the influence of the anthropo-
metric and biological differences on these preventive health 
behaviors in this population.

Engaging in sufficient MVPA while also engaging in high 
levels of sedentary time is called the “active couch potato” 
phenomenon, and it is being increasingly documented in 
neurotypical populations (Dunstan et al., 2012; Fennell et 
al., 2019). Although domain-specific information is lack-
ing in the present study, technology use, particularly smart-
phones, has been implicated as a factor in the “active couch 
potato” status in neurotypical adults (Fennell et al., 2019). 
Towne and associates (2017) proposed that the increased 
availability of web-based and computer interface mobile 
platforms reduce the need to physically sit while using 
devices, so people can be both active and sedentary while 
using technology (Towne et al., 2017). Lee et al., (2018) 
found that adults with ASD spend over six hours per day 
using technology devices (Lee et al., 2018), and thus the 
Towne et al. (2017) theory may apply to this population. 
Future research is needed to explore the correlates of both 
sedentary behavior and PA in adults with ASD, with focus 
placed on physical position and movement (e.g., sit, stand, 
and walk) during technology use.

The findings indicate that IPAQ-SF may be a reasonable 
tool for assessing MVPA and sedentary time in adults with 
ASD, but the limitations of this method must be understood. 
The agreement between accelerometry and self-report was 
moderately acceptable in that most observed mean differ-
ences for MVPA and sedentary time were located within 
the limit of agreement borderlines. Still, the overall corre-
lations between the two methods were weak, and the lim-
its of agreement for both MVPA and sedentary time were 
considerably wide. In light of the mean difference distribu-
tion and a trendline in Bland-Altman plots, adults with ASD 
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