
Vol.3, No.3, 280-284 (2013)                                               Open Journal of Preventive Medicine 
http://dx.doi.org/10.4236/ojpm.2013.33038  

Recall of past activity levels in young adults is  
predictive of adolescent activity levels 

Kristi L. Storti1*, Emily R. Lawrentz1, Vincent C. Arena2, Robert J. Robertson3,  
Elizabeth F. Nagle3, Andrea M. Kriska1 

 

1Department of Epidemiology, University of Pittsburgh, Graduate School of Public Health, Pittsburgh, USA; 
*Corresponding Author: stortik@edc.pitt.edu 
2Department of Biostatistics, University of Pittsburgh, Graduate School of Public Health, Pittsburgh, USA 
3Department of Physical Activity and Health, University of Pittsburgh, Pittsburgh, USA 
 
Received 6 March 2013; revised 26 April 2013; accepted 13 May 2013 
 
Copyright © 2013 Kristi L. Storti et al. This is an open access article distributed under the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT 

Purpose: To determine whether a global physi- 
cal activity question (GPAq) administered in 
young adulthood can be used to accurately rank 
former physical activity levels (PA) relative to 
peers of the same age and sex during adoles- 
cence. Methods: Data were obtained from the 
Physical Activity in Young Adults Study, a 10- 
year follow-up study of 12 - 16 year old adoles- 
cents. Five hundred twenty-eight young adults, 
mean age 24.5 (±1.0) years, completed a GPAq 
regarding current and past (adolescent) PA. 
GPAq answers were used to determine whether 
young adults could accurately rank their past 
(adolescent) PA levels relative to peers of the 
same age and sex. GPAq responses were com- 
pared with actual self-reported PA levels as- 
sessed by the Modifiable Activity Questionnaire 
for Adolescents (MAQ-A; collected during ado- 
lescence). For adolescent PA, an average of 4 
years of activity from the MAQ-A 1990-1993, was 
used. Results: Regardless of gender, Jonck- 
heere-Terpstra tests for trend (p < 0.0001) sug- 
gest significant linear trends across categories 
of PA level for the MAQ-A. Higher perceived PA 
tracked with greater past PA activity and lower 
perceived PA tracked with lower past PA activity. 
Conclusions: Young adults who classified them- 
selves as more active as an adolescent were 
found to be relatively more active based upon 
self-reported activity from recall questionnaires 
collected during that time. These findings sug- 
gest that young adults can reasonably estimate 
relative PA levels during their adolescent years 
with GPAq. Global physical activity questions 

may be valid for the assessment and classifica- 
tion of previous PA levels. 
 
Keywords: Recall; Adolescent; Self-Report;  
Modifiable Activity Questionnaire for Adolescents 

1. INTRODUCTION 

Self-report questionnaires are the most frequently used 
method to measure physical activity among free-living 
populations due to the ability to capture data on large 
numbers of individuals with limited cost. Self-report me- 
thods vary in their complexity, from global single-item 
questionnaires that may ask the respondent to rate their 
relative physical activity compared to others their same 
age and sex, to more complex quantitative history ques- 
tionnaires estimating physical activity over a lifetime. 
Global activity questionnaires are typically short surveys 
that can be self-administered [1,2] to obtain a general 
index of physical activity status or classification. This in- 
formation can then be used to crudely rank individuals in 
a population from least to most active [1,2]. Rankings 
such as this may be valuable when examining disease 
outcomes in individuals or groups and may be used to 
adjust for the effect of physical activity when examining 
specific associations [3]. When examining current health 
status, information regarding past physical activity levels 
may be important, but not always available. Global ac- 
tivity questions about historical activity levels, if proven 
to be accurate, may be useful in providing crude rankings 
of an individual’s physical activity levels from previous 
time periods. Being able to use a proxy measure may 
enhance the ability of future research to study the asso- 
ciation between past physical activity levels and life- 
style-related diseases; and may be a cost effective alter- 
native to collecting data over a long time period. 

Copyright © 2013 SciRes.                                                                    OPEN ACCESS 

mailto:stortik@edc.pitt.edu


K. L. Storti et al. / Open Journal of Preventive Medicine 3 (2013) 280-284 281

The current study investigated whether young adults 
can accurately classify their former physical activity lev- 
els in adolescence using a global close-ended activity 
question (GPAq). The responses to this global question 
inquiring about adolescent physical activity relative to 
peers of the same age and sex were validated by com- 
paring responses obtained in adulthood to actual self- 
report physical activity data collected during adolescence 
(1990-1993). If shown to be valid, the GPAq can be used 
in studies of adults when the crude ranking of adolescent 
physical activity data is needed but not available. 

2. METHODS 

2.1. Study Population 

Study participants for this investigation come from the 
Epidemiology of Physical Activity from Adolescence to 
Adulthood study, a 20-year longitudinal cohort that has 
been followed from adolescence to adulthood. The ori- 
ginal participants, 12 - 16 years old at baseline [n = 1245 
adolescents (89% of the total student population)] were 
recruited in 1989 when they were enrolled in junior high 
school at a single school district in Pittsburgh, PA and 
followed for a period of four years (Phase I). The cohort 
consisted of similar numbers of male (n = 641) and fe- 
male (n = 604) adolescents; and the racial composition 
was 73% white, 24% African American, and 3% His- 
panic or Asian [4-6]. In 1999, participants were recon- 
tacted (aged 22 - 25 years of age) to participate in a fol- 
low-up study to examine changes in physical activity 
from adolescence to young adulthood (Phase II). A total 
of 827 (66%) completed an interviewer-administered, 
follow-up questionnaire which included information about 
health behaviors (i.e., smoking, drug and alcohol use, 
sedentary behavior), physical activity, and a global close- 
ended activity question regarding physical activity per- 
ception in adolescence. Each phase of the current study 
was approved by the University of Pittsburgh Institu- 
tional Review Board and written informed consent was 
obtained from all participants and/or their parents prior 
to participation in any part of the study. 

2.2. Adolescent Physical Activity Measures 

During Phase I (1990-1993), physical activity was as- 
sessed using the Modifiable Activity Questionnaire for 
Adolescents (MAQ-A) [7]. The MAQ-A is an inter- 
viewer-administered, adolescent-specific questionnaire 
based on the Modifiable Activity Questionnaire (MAQ) 
for adults which assesses past-year participation in lei- 
sure time and competitive activities. The MAQ-A has 
been shown to provide reproducible and valid estimates 
of past year physical activity in adolescents [4,8]. During 
adolescence (Phase I), participants completed the MAQ- 
A during the spring of each year under the supervision of  

trained research assistants. Students were asked to report 
the frequency and duration of all activities that they par- 
ticipated in at least 10 times over the past year. The 
MAQ-A questionnaire included a list of 26 common phy- 
sical activities, and the students could add recreational or 
non-occupational activities that were not included in the 
given list. The estimated number of hours spent on aver- 
age for each activity per day was calculated. The average 
hours per day of all activities was summed to give an 
estimate of the total physical activity in hours per week 
over the past year. 

During the 1999/2000 follow-up (Phase II) partici- 
pants, now young adults, completed a physical activity 
and health habits questionnaire which included a global 
close-ended activity question inquiring about perception 
of adolescent physical activity levels. Using this global 
close-ended activity question, participants were asked to 
classify their adolescent physical activity levels relative 
to their peers during adolescence (1990-1993). Specifi- 
cally, participants were asked: “When you were an ado- 
lescent (age 13 - 18) how active were you compared to 
others of your same age and sex, would you say that you 
were: much less active, somewhat less active, about as 
active, somewhat more active, or much more active?” 

2.3. Statistical Methods 

Only participants that had adolescent physical activity 
data (Phase I) available at all time-points, years 1990, 
1991, 1992, 1993 and completed the global close-ended 
physical activity question in adulthood (Phase II) were 
included in the analysis. Descriptive statistics of the 
young adult cohort were calculated for the total cohort 
and by gender. All continuous data were assessed for nor- 
mality. Normally distributed data are reported as mean 
(standard deviation) and non-normal variables as median 
(interquartile range). Categorical data are presented as per- 
centages. Physical activity data was found to be skewed 
and were transformed prior to analysis using the square 
root of hours of physical activity. 

Using the global physical activity question answered 
in adulthood, participants were categorized according to 
their response as much less active, somewhat less active, 
about as active, somewhat more active, or much more 
active. Additionally, the physical activity data from the 
MAQ-A completed in adolescence was categorized into 
quintiles of activity that were gender-specific. The Jonck- 
heere-Terpstra test for trend [9,10] was then used to de- 
termine if the physical activity quintiles were ordered in 
the same direction as the global physical activity ques- 
tion classifications, thus indicating a trend (i.e., do a 
greater proportion of individuals in the highest perceived 
PA categories track with a greater proportion of indi- 
viduals falling in the higher past PA activity quintiles, 
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and do a greater proportion of individuals falling in the 
lower perceived PA categories track with a greater pro- 
portion of individuals falling in the lower past PA quin- 
tiles. Statistical analyses were performed using Statistical 
Analysis Software, version 9.2 (SAS Institute Inc., Cary, 
North Carolina). Statistical significance was considered 
as a p value < 0.05. 

3. RESULTS 

3.1. Baseline Descriptives 

A total of 548 participants (273 males and 275 females) 
had complete data from the physical activity measures at 
Phase I and completed the global close-ended physical 
activity question in adulthood (Phase II). Descriptive sta- 
tistics of the 1999 follow-up young adult cohort are pre- 
sented in Table 1. The mean age of the cohort was 24.5 
(±1.0) years. Overall, the sample was predominately 
white and unmarried with approximately 74% reporting 
working full time and 43% reporting a bachelor’s degree 
or higher. 

3.2. Physical Activity Classification 

Table 2 presents gender-specific cross-classification of 
physical activity reported in adolescence (MAQ-A) as 
quintiles by GPAq assessed in young adulthood. Jonck- 
heere-Terpstra test for trend, conducted separately for 
each gender, indicated that there was a significant in- 
crease in reported physical activity levels (based on the 
MAQ-A) across the increasing levels of physical activity 
classification (based on GPAq) (p < 0.0001). Examining 
the tables we notice that there is the tendency to be in the 
lower two quintiles of physical activity as an adolescent 
(MAQ-A) when individuals reported being much less or 
somewhat less active in contrast to those who were about, 
somewhat more, or much more active. Furthermore we 
note that among those who report being somewhat more, 
or much more active tended to be in the higher quintiles. 
This is observed for males and females, although more 
consistent in the latter which is attributed to the small 
number of males (n = 10) falling in the much less active 
category. When the two lowest groups were collapsed the 
relationship is more noticeable. These results indicate a 
significant linear trend in physical activity levels, as as- 
sessed by the MAQ-A, across each physical activity clas- 
sification from the GPAq for both males and female. We 
conducted additional analyses, taking educational and 
employment status into consideration, and noted similar 
significant findings for the total cohort and by gender 
(data not shown). 

4. CONCLUSIONS 

The current study investigated whether young adults  

Table 1. Descriptive characteristics of the epidemiology of 
physical activity from adolescence to adulthood study popula- 
tion for the total cohort and stratified by gender at follow-up, 
1999. 

Characteristic Total 
(n = 548) 

Females 
(n = 275) 

Males 
(n = 273)

Age 24.5 (1.0) 24.4 (1.1) 24.6 (0.9) 

Weight (pounds) 166.8 (39.5) 146.6 (34.2)* 186.1 (34.1)

Body Mass Index  
(kg/m2) 

25.4 (4.6) 24.5 (5.1)* 26.3 (4.0) 

Race (%)    

White 86.0 84.4 87.6 

Non-white 14.0 15.6 12.4 

Relationship Status 
(%) 

   

Never Married 63.8 57.3 70.3 
Living with  
Unmarried Partner 

16.5 17.9 15.0 

Married 17.6 22.6 12.5 

Separated 0.9 0.7 1.1 

Divorced 1.3 1.5 1.1 

Children (%) 21.8 27.0 16.5 

Education (%)    

<High School 2.2 2.2 2.2 

High School/GED 35.6 28.4 42.9 

Trade School 4.7 4.4 5.1 

Associates Degree 14.8 18.2 11.4 

Bachelors Degree 38.2 41.1 35.2 

>Bachelors Degree 4.6 5.8 3.3 

Employment (%)    

Working Full Time 73.7 69.8 77.7 

Working Part Time 8.6 11.6 5.5 

Active Military 1.6 0.4 2.9 

Unemployed 4.4 5.5 3.3 

Disabled 0.9 0.0 0.4 

Full Time  
Homemaker 

2.2 4.0 0.4 

Full Time Student 8.6 8.7 8.4 

Physical Activity,  
hrs/wk†

  
   

Adult  6.3 (1.7) 4.4 (1.2) 8.4 (2.0) 

Adolescence  13.7 (2.0) 9.0 (1.2) 19.4 (1.4) 

All data are presented as Mean (Standard Deviation) unless otherwise noted. 
*5% of women did not report weight, BMI could not be calculated. †Physical 
activity values reported for adolescence are based upon the Modifiable Acti- 
vity Questionnaire for Adolescents and are mean values from years 1990- 
1993 during adolescence. 

 
can accurately classify their former physical activity lev- 
els in adolescence using a global close-ended activity 
question (GPAq). It was found that young adults who 
perceived themselves as less active than their peers dur- 
ing adolescence were actually less active based on re- 
sponses to the MAQ-A years prior. Likewise, those who 
perceived themselves as more active than their peers 

ere relatively more active based upon the MAQ-A. w 
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Table 2. Gender-specific cross-classification of physical activity reported in adolescence by Modifiable Activity Questionnaire 
for Adolescence (MAQ-A) as quintiles by Global Activity Question (GPAq) assessed in young adulthood*. 

 Global Activity Question Responses 

  
Males 

n = 273 
Females 
n = 275 

 
Much Less 

Active 

Somewhat 
Less  

Active 

About as 
Active 

Somewhat 
More 

Active

Much 
More 

Active

Much Less 
Active

Somewhat 
Less 

Active

About as 
Active

Somewhat 
More 

Active 

Much 
More 

Active 
 

<11.3 
hours/week 

40.0% 
n = 4 

33.3% 
n = 6 

23.7% 
n = 23 

19.4%
n = 13

9.9% 
n = 8 

30.0%
 n = 3 

29.7%
n = 11

23.6%
n = 25

12.9% 
n = 9 

13.5% 
n = 7 

<3.9 
hours/week

<17.6 
hours/week 

10.0% 
n = 1 

33.3% 
n = 6 

19.6% 
n = 19 

23.9%
n = 16

16.0%
n = 13

50.0%
 n = 5 

24.3 %
n = 9 

21.7%
n = 23

17.1% 
n = 12 

11.5% 
n = 6 

<7.1 
hours/week

<22.6 
hours/week 

10.0% 
n =1 

22.2% 
n = 4 

22.7% 
n = 22 

17.9%
n = 12

19.8%
n = 16

20.0%
n = 2 

32.4%
n = 12

17.0%
n = 18

22.9% 
n = 16 

13.5% 
n = 7 

<9.5 
hours/week

<29.8 
hours/week 

30.0% 
n = 3 

5.6% 
n = 1 

16.5% 
n = 16 

22.4%
n = 15

24.7%
n = 20

0.0% 
n = 0 

8.1% 
n = 3 

23.6%
n = 25

20.0% 
n = 14 

25.0% 
n = 13 

<15.4 
hours/weekP

hy
si

ca
l A
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y 
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 M

A
Q
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≥29.8 
hours/week 

10.0% 
n = 1 

5.6% 
n = 1 

17.5% 
n = 17 

16.4%
n = 11

29.6%
n = 24

0.0% 
n = 0 

5.4% 
n = 2 

14.2%
n = 15

27.1% 
n = 19 

36.5% 
n = 19 

≥15.4 
hours/week

 Total 
100.0 % 
n = 10 

100.0 % 
n = 18 

100.0 % 
n = 97 

100.0 %
n = 67 

100.0 %
n = 81 

100.0 %
n = 10 

100.0 %
n = 37 

100.0 %
n = 106

100.0 % 
n = 70 

100.0 % 
n = 52 

Total 

Data is presented as column percent and frequency; *Jonckheere-Terpstra Test for Trend p < 0.0001 for both males and females. 

 
Similar to previous studies, the present findings sug- 

gest that global activity questions, asking participants to 
self-rate physical activity relative to peers may be valid 
for the assessment of physical activity levels [11-15]. For 
example, one such study [14] compared three single-item 
self-assessment questions regarding physical activity to 
energy expenditure based on answers to a more detailed 
series of questions from the National Health Interview 
Survey. Results from this study indicated that single-item 
questions were able to estimate leisure physical activity 
in a population. Similarly, an alternate study [11] found 
that a single item physical activity question was moder- 
ately correlated with time spent in physical activity as- 
sessed by extensive interview. Lastly, a study [12] used 
body mass index, HDL cholesterol, and oxygen capacity 
to validate a single question asking participants if they 
currently participate in any regular activity designed to 
improve or maintain physical fitness. This study found 
that the single global question was significantly associ- 
ated with body mass index and oxygen capacity in both 
sexes and with HDL cholesterol in women. However, all 
of these previous studies examined global activity ques- 
tions and their relationship to more detailed measures of 
activity levels administered during the same time frame 
and not longitudinally. The current study differs in that it 
compares answers to a global activity question adminis- 
tered in adulthood, which classify physical activity levels 
relative to those of peers in adolescence, to measures of a 
more detailed physical activity interview that was ad- 
ministered during adolescence. 

Our results, however, are similar to other published 
findings [16], indicating no decay in the accuracy of re- 

porting previous activity levels up to 10 years in the past. 
The Aerobics Center Longitudinal Study examined the 
construct validity of self-reported historical walking, run- 
ning, and jogging activity during a 10-year recall period 
using cardiorespiratory fitness and previously measured 
health markers. For each year of the study, participants 
were asked to report whether they engaged in walking, 
running, or jogging and to approximate the frequency and 
time. Spearman and partial correlations, indicted signifi- 
cant associations between recalled activity (MET-hrs per 
week) and treadmill time for each year during the 10-year 
period (rho = 0.40 - 0.61). The strength of the relationship 
between treadmill time and self-reported historical activ- 
ity did not appreciably diminish with a longer period of 
recall. 

There are several strengths of the present investigation, 
most importantly, the longitudinal nature of the data col- 
lected on participants from adolescence to young adult- 
hood. This study allows for the direct comparison of data 
collected during adolescence from 1990-1993 (MAQ-A) 
with questionnaire data from 1999 (global close-ended 
activity question). Finally, the study population is unique 
in that it includes individuals from a wide range of edu- 
cational levels and employment status. 

There are limitations that should be considered when 
interpreting the findings of the current study. First, the 
study population was fairly homogenous regarding race, 
with only 14% being non-white and only half of the 
original study population was included in the analyses. 
Also, the participants were all young adults (24.5 ± 1.0 
years), so time to recall was not as long as that of an 
older cohort, and may not be generalizable to older indi- 
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viduals. 
Information regarding past physical activity levels may 

be important when examining current health outcomes 
however this information may be not always available. In 
such cases, a proxy estimate of physical activity may be 
useful. The current study investigated whether young 
adults can accurately classify their former physical activ- 
ity levels in adolescence using a global close-ended ac- 
tivity question. The results of the current study noted that 
participants were able to reasonably classify historical 
physical activity levels compared to their peers using a 
global activity question and were consistent for both 
male and female young adults. Being able to estimate re- 
lative historical physical activity level using proxy mea- 
sures may enhance the ability of future research to study 
the association between past physical activity levels and 
lifestyle-related diseases and may be a cost effective al- 
ternative to collecting data over a long time period. 
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