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Using the Beacke Physical Activity indices separately, but not for the total BPAQ score.
Questionnaire to Establish Physical
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Introduction: Evaluation of individuals’ or groups’
physical activity (PA) levels should be an integral
component of physical therapy intake for further
intervention.
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Purpose: 1. To establish norms of PA levels measured
using the Baecke Physical Activity Questionnaire
(BPAQ) in a community-based sample of adults;
2. to identify norms for age, gender; and low back pain
subgroups.

Methods: The study is based on data obtained from
a previous cross-sectional survey of all 3350 adult
inhabitants (ages 22 and 65) in one town in Israel. Five
age groups were examined: < 30; 31-40; 41-50; 51-60;
> 61. The BPAQ was used to evaluate PA levels.

Data Analysis: Means, standard deviations and 95%
confidence intervals of BPAQ total and per-index
scores (Occupation Activity Index - OAI, Sport Activity
Index - SAI and Leisure Activity Index - LAI) were
analyzed according to age group, gender, and LBP

group.
Results: The PA norms that emerged differed by age

group, gender, and by the existence of LBP. These
differences were manifested in each of the BPAQ
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Introduction

Evaluation of individuals’ or groups’ physical activity
(PA) levels should be an integral component of
physical therapy intake for further intervention.! The
use of norms provides a point of comparison between
the individual’s score(s) and those of a large group
of statistically selected individuals. This information
may serve as a crucial clinical tool for planning and
evaluating treatment programs and for recommending
follow-up steps.

Numerous studies have demonstrated the benefits of PA
in different populations, as well as the negative effects of
sedentary behavior on physical and mental wellbeing.>>
The deleterious effects of physical inactivity are
associated with many of the most common chronic
diseases and conditions, including heart disease, type-
2 diabetes mellitus, hypertension, obesity, osteoporosis,
depression, and breast and colorectal cancers.®” In 2010,
the World Health Organization (WHO) published the
“Global Recommendations on PA for Health,” which
advocate for a minimum of 150 minutes of moderate
PA per week.® However, despite the well-established
individual benefit of leading a physically active lifestyle,
too many people engaged in PA fail to follow the WHO-
recommended level of PA.°

Thus, as PA has become an increasingly prominent
intervention tool, it is necessary to establish a routine
and consistent assessment of PA, both in clinical
settings and in research, in order to encourage people
to reach more healthful PA levels. Physical therapists
who are expected to promote, guide, prescribe, and
manage exercise activities and efforts should evaluate
individual and group levels of PA prior to devising any
intervention.'’

The two types of subjective methods that are widely
used to assess PA are self-report questionnaires and
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self-report activity diaries/logs.!'"!* Although not new,
an additional questionnaire that deserves attention is the
Baecke Physical Activity Questionnaire (BPAQ).!* This
questionnaire is especially suitable for use in physical
therapy, as it provides a subjective evaluation of habitual
PA measured in reference to three indices: Occupation
Activity Index (OAI), Sport Activity Index (SAI), and
Leisure Activity Index (LAI). A comparison of the
BPAQ and Tecumseh questionnaires concluded that the
former yielded superior results, probably because it was
simpler."

The BPAQ’s validity and reliability were established
both in healthy populations,'®! as well as in groups
with various medical and musculoskeletal conditions,
such as coronary diseases (Intraclass Correlation (ICC)
> 0.85) (7), HIV/AIDS,* low back pain (LBP),?"** and
hip Osteoarthritis (ICC values were 0.84, 0.83, 0.78
and 0.87 for OAI, SAI, LAI, and for the total score
respectively).?® The reliability of the Hebrew version
of the BPAQ, evaluated among patients with LBP, was
very good for OAI (ICC =. 90), and moderate for SAI
and LAI (ICC=. 71 .70 respectively).?! Verbunt et al.
(2005) evaluated habitual PA among a sample of patients
with non-specific LBP.?2 They concluded that a proper
evaluation of the impact of activity-related changes
on disability in LBP should be based on a measured
change, rather than on the current PA level.

Evidence of an indirect association between OAI,
and education, as well as between LAI and education
formed the basis of recommendations to separately
analyze data pertaining to each of the three indices.***
The recommendation was further supported by similar
results regarding the association between OAI and SAI
and LBP.** The BPAQ has some limitations as well,
mainly that responses are dependent on the participant’s
ability to recall activities of the previous year, and that
it is less robust in terms of measuring PA intensity levels
and in distinguishing among various types of PA.



As mentioned earlier, there is a major discrepancy
between the WHO-recommended PA levels and the
actual levels of PA that people practice, worldwide’
and in Israel.?” Despite the abundance of studies that
provide information on the use of the BPAQ,'*" these
studies do not provide clear data regarding the use of PA
norms. Establishing such norms could serve to reflect
the current level of PA of individuals and groups, by
providing a point of comparison. With this knowledge,
physical therapists could provide more accurate
recommendations and follow-up.

Norms, or standards, are widely used as a reference
point for the functional assessment of healthy
individuals, as well as in various pathological situations.
Normative standards have been defined for various
measurement tools. For example, the six minute walk
test in healthy adults,”® COPD** and Alzheimer’s
disease patients;’! and the Functional Independence
Measure (FIM) instrument for medical
conditions (e.g.: spinal cord injury;*? stroke patients;*
hip or knee arthroplasty** and community-dwelling
elderly people).® These findings are highly important
for assessing the functional ability of individuals or
patients and for defining realistic treatment goals. To our
knowledge, there are no published, community-based
norms for any of the self-report PA questionnaires.
Data gathered from our previous community-based
study provided an opportunity to address this issue with
regard to the BPAQ.*®

various

Taken together, the aims of the current study were: 1) to
establish norms for the total BPAQ score and for its three
indices, among a community-based sample of adults;
2) to identify norms by age and gender; and 3) to examine
whether these norms differ between participants with
and without LBP. This study is expected to provide
practical clinical information about norm variations and
typical rates across age and gender groups in the adult
population. The results obtained may prove useful also
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for the subsequent evaluation of individual and group
performance, as well as for future research.

Methods

Setting and Participants - This study is based on data
collected during a cross-sectional survey previously
conducted in a single town in Israel.** The survey
included all of the town’s adult inhabitants between
the ages of 22 and 65 (N=3350). The majority of
this population may be characterized as white-collar
workers, of middle and high socioeconomic classes.
Inclusion criteria were residing in the town at the time
of the survey and fluency in Hebrew. Data regarding
non-respondents and the list of reasons for exclusion
were described in a previous study.*® The Institutional
Review Board of the Hadassah Medical Center,
Jerusalem approved the study.

The study population consisted of 2012 inhabitants
(60% response rate) who completed the questionnaires.
Nearly half took part in regular sporting activities,
nearly half were men and about one third reported
having LBP during the previous month. Age and
educational distribution of the population revealed a
slightly higher rate of young and educated people than
that of the general Jewish population in Israel (Israel
Central Bureau of Statistics 1998).

Data collection - The survey encompassed a 12-month
period, from April 1999 to March 2000. All inhabitants
were randomly assigned to one of twelve clusters by
street. Those who met the inclusion criteria received (by
messenger delivery) self-administered questionnaires
accompanied by a cover letter and an informed consent
form. To the best of our knowledge, as there is no
evidence indicating any major changes in people’s
habitual PA levels over the past years, it is assumed that
the data collected in 2000 is relevant also today.
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Variables - The questionnaire included items regarding
demographics (e.g.: age, gender), habitual PA and LBP.
Subjects were grouped into five age groups: < 30;
31-40; 41-50; 51-60; > 61. The BPAQ evaluated PA."
The OAI is composed of sum scores of eight items
regarding frequency of specific activities during work
(e.g. walking, sitting, lifting heavy objects). The SAI
is composed of the multiplication of three scores: level
of intensity (depends on type of sports activity), time
(number of activity hours per week), and proportion
(number of activity months during the year). The
intensity is determined by expected level of energy
expenditure during a specific activity. Thus, activities
with higher-energy demands (e.g. soccer, bicycle
riding, jogging) were assigned a higher score, activities
of moderate energy demands (e.g., swimming, walking)
were assigned a moderate score, and activities of low
energy demands (e.g., calisthenics, yoga) were assigned
the lowest intensity score. The LAI is composed of
the sum scores of five items regarding frequency of
activities during leisure time (e.g., cycling, going
shopping on foot).

Low back pain was defined as “a pain between the
12 rib and the lower glutei folds, which lasted at least
one day and interfered with regular daily activity”.
Inhabitants reporting LBP during the previous month
were categorized in the “with LBP” group.

Data analysis - Scores of the total BPAQ and of its
indices (OAI, SAI, LAI) were described by means,
standard deviations and 95% confidence intervals within
the five age groups. Sport Activity Index was calculated
for those who participated in at least one sports activity.
Analysis of wvariance (ANOVA) evaluated norm
differences between age groups, gender groups, and
LBP subgroups. A p-value of < 0.05 was considered
statistically significant.

2017 VOIAIX | 2 'ON |I'722 | 19 77D | N'ONIT'DY? NV ANd

Results

Total population - Mean scores of total BPAQ and of
each index within age groups are presented in Table 1.
The upper and lower bounds of the 95% confidence
intervals of each of the means does not exceed 10%.
The distribution of OAI and LAI scores were close to
normal (Skewness .33, -.15 respectively), but not that
of SAI (Skewness 1.21). The SAI scores correlated
significantly (r = .33) with the LAIL but not with the
OALI scores. Age groups differences were observed for
SAI, OAI, and LAI scores, but not for the total BPAQ
score.

Gender and age groups - Mean scores of the total
BPAQ and of each index within the gender and age
subgroups are presented in Table 2. Men scored higher
than women did in the OAI and SAI, but not in the total
BPAQ or the LAI. Age group differences were observed
for the total BPAQ, for the OAI and the SAI. The total
BPAQ and SAI were highest among the youngest male
subgroup (age < 30). Women’s OAI scores were higher
than the men’s OAI scores in most age groups. No
difference was found in the LAI scores by either age
group or gender.

LBP and age groups - Mean scores of the total BPAQ
and of each index within LBP and age groups are
presented in Table 3. Mean scores differed significantly
between subgroups with and without LBP at all PA
indices, but not in the same direction and not for the
total BPAQ. The OAI mean scores were higher among
those with LBP compared to those without LBP. On
the contrary, the SAI and LAI mean scores were lower
among those with LBP compared to those without
LBP. Mean scores within age groups did not differ
significantly at any category.
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Table 1. Mean Scores on Beacke Physical Activity Questionnaire (BPAQ) by age groups

Indices Age groups *.Sig
30= 31-40 41-50 51-60 61 =< Total

Total BPAQ N 220 424 789 360 99 1892 0.09
(2.04-17.29) Mean 6.15 5.88 6.14 5.93 6.24 6.06

SD 2.10 1.73 2.02 1.71 1.90 1.91

95% CI 5.94-648 |5.69-6.09 |6.01-6.31 |[5.69-6.13 |5.77-6.56 |5.95-6.18
Occupation Activity | N 220 424 789 360 99 1892 .062
Index Mean 2.62 2.61 2.57 2.59 2.79 2.60
(-5 SD 0.75 0.69 0.70 0.76 0.73 0.72

95% CI 252272 |2.55-2.68 |2.52-2.62 [2.51-2.67 |2.65-2.94 |2.67-2.63
Sport Activity N 97 176 366 164 48 871 .009
Index, Participated | Nean 221 1.65 1.96 1.72 1.73 1.87
:ét?tvftl;t onesport Fop 1.53 1.34 1.41 1.36 138 1.41
(0.04-7.29) 95% CI 1.90-2.52  [1.46-1.85 |1.81-2.10 |1.32-2.13 |[1.77-1.96 |2.52-2.72
Leisure Activity N 220 424 789 360 99 1892 695
Index (1-5) Mean 2.55 2.57 2.61 2.55 2.60 2.58

SD 0.71 0.74 0.76 0.70 0.85 0.74

95% CI 245-2.65 |2.50-2.65 [2.55-2.66 |247-2.62 (243277 |2.55-2.61

*Evaluated by analysis of variance (ANOVA)
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Table 2. Mean Scores on Beacke Physical Activity Questionnaire (BPAQ) by gender and age groups

Indices Age groups Sig.*
<30 31-40 41-50 51-60 > 61 Total

Total BPAQ N 100 172 354 186 50 862 .008
(2.04-17.29) Male | pean 6.68 5.87 6.09 5.92 6.27 7.16

SD 2.36 1.67 2.13 1.84 2.18 2/02

95% CI 6.30-7.05 |5.58-6.15 |5.89-6.28 |5.64-6.19 |5.74-6.80 | 6.00-6.32
Total BPAQ N 120 252 435 174 49 1030
(2.04-17.29) Female | yjean 5.72 5.62 6.19 5.95 6.22 6.91

SD 1.77 1.80 1.94 1.58 1.59 1.81

95% CI 537-6.06 |5.66-6.13 |6.01-636 |5.67-624 |5.68-6.75 |5.84-6.14
Occupation Activity [N 100 172 354 186 50 862 .009
Index (1-5) Male Mean 2.73 2.58 2.51 2.47 2.65 2.58

SD 0.79 0.74 0.68 0.77 0.80 0.73

95% CI 2.58-2.86 |2.47-2.69 |243-2.58 [2.36-2.57 |245285 |2.52-2.64
Occupation Activity | N 120 252 435 174 49 1030
Index (1-5) Female | pfean 2.54 2.64 2.62 2.74 2.95 2.69

SD 0.72 0.65 0.72 0.74 0.63 0.70

95% CI 2.40-2.66 |2.55273 [2.55-2.69 |2.63-2.84 |[2.74-3.14 |2.64-2.75
Sport Activity N 57 71 158 83 21 390 .000
Index** Mean 2.36 1.73 2.19 1.92 2.23 2.03
(0.04-7.29) Male SD 1.67 137 1.55 1.58 1.78 1.54

95% CI 2/00-272 | 1.40-2.05 [1.96-2.40 |1.61-221 [1.63-2.83 |1.91-2.25
Sport Activity N 40 105 228 81 27 481
Index*** Mean 2.01 1.61 1.81 1.53 1.34 1.69
(0.04-7.29) Female "5y 133 133 130 1.0 0.82 1.25

95% CI 1.57-2.44 [1.34-1.87 [1.02-1.98 [1.23-1.83 [0.81-1.86 |1.49-1.82
Leisure Activity N 100 172 354 186 50 862 784
Index (1-5) Male Mean 2.61 2.57 2.60 2.60 2.68 2.61

SD 0.75 0.67 0.78 0.68 0.87 0.73

95% CI 245275 246268 [2.52-2.68 |248-270 [2.47-2.88 |2.55-2.67
Leisure Activity N 120 252 435 174 49 1030
Index (1-5) Female | nfeqn 251 2.58 2.62 2.50 2.58 2.55

SD 0.69 0.80 0.75 0.73 0.85 0.75

95% CI 2372.64 (249267 |2.58-2.68 [2.392.61 (232274 |2.49-2.61

*Evaluated by analysis of variance (ANOVA);
** Evaluated for those participated in at list one sport activity.
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Table 3. Mean Scores on Beacke Physical Activity Questionnaire (BPAQ) in low back pain (LBP) and age groups

Indices Age groups Sig. *
<30 31-40 41-50 51-60 >61 Total
Total BPAQ N 152 297 566 255 64 1334 243
(2.04-17.29) without | Nfean 6.06 5.88 6.12 5.96 6.43 6.04
LBP SD 2.07 1.73 2.08 1.70 2.06 1.94
95% CI 575-634 |5.66-6.10 |5.96-627 [5.73-620 |5.96-6.90 |5.96-6.22
Total BPAQ N 68 127 223 105 35 558
(2.04-17.29) with LBP | njean 6.36 5.89 6.20 5.85 5.90 6.07
SD 2.17 1.74 1.88 1.75 1.52 1.85
95% CI 591-6.82 |5.56-623 |5.95-645 |[549-622 |5.26-6.53 |5.85-6.23
Occupation Activity N 152 297 566 266 64 1334 .001
Index (1-5) without Mean 2.52 2.53 2.50 2.50 2.75 2.62
LBP SD 0.71 0.68 0.68 0.74 0.71 0.70
95% CI 241-2.63 |2452.61 245256 |241-259 258292 [2.51-2.61
Occupation Activity N 66 127 223 106 99 568
Index (1-5) with LBP [ nfean 2.84 2.82 2.73 2.82 2.79 2.79
SD 0.80 0.66 0.73 0.77 0.78 0.73
95% CI 2.67-3.01 |2.69-2.94 |2.64-2.83 [2.68-2.95 |2.54-3.11 |2.75-2.89
Sport Activity Index*** | N 67 132 280 126 31 636 .009
(0.04-7.29) without Mean 221 1.63 1.99 1.75 2.17 1.95
LBP SD 1.49 1.30 1.43 1.35 1.42 1.40
95% CI 1.87-2.54 |139-1.87 |1.82-2.15 |1.50-1.99 |[1.67-2.66 |1.81-2.09
Sport Activity Index** | N 30 44 108 88 17 287
(0.04-7.29) with LBP | pfean 2.22 1.72 1.88 1.64 0.96 1.68
SD 1.66 1.44 1.37 1.43 0.89 1.43
95% CI 1.72-273  |131-2.14  [1.61-2.15 |1.20-2.09 [0.26-1.59 |1.47-1.89
Leisure Activity Index | N 152 297 566 256 61 1416 005
(1-5) without LBP Mean 2.56 2.62 2.62 2.59 2.62 2.61
SD 0.70 0.72 0.76 0.69 0.83 0.73
95% CI 244267 |253270 [2.56-2.68 |2.50-2.66 [2.44-2.81 |2.55-2.65
Leisure Activity Index | N 68 127 228 105 95 596
(1-5) with LBP Mean 2.54 2.47 2.57 2.48 2.50 2.52
SD 0.76 0.79 0.75 0.72 0.90 0.76
95% CI 236-2.71  |2.34-2.60 [2.47-2.67 |229-2.58 [2.44-2.59 |2.44-2.59

*Evaluated by analysis of variance (ANOVA);
** Evaluated for those participated in at list one sport activity.
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Discussion

This study provides unique information about norms of
habitual PA, using community-based data.’® Findings
demonstrate the actual levels of PA in a population,
rather than the proportion of people who reach the
WHO-recommended PA levels. Data distribution and
the narrow width of 95% confidence intervals (none
exceeded 10% of the means) support the assumption
that the findings pertaining to this study population may
provide a viable representation of other populations with
similar characteristics.”” To the best of our knowledge,
as there is no evidence indicating any major changes in
people’s habitual PA levels over the past 15 years, it is
assumed that the data collected in 2000 is relevant also
today.

The norms found in this study were for the total
BPAQ and for each of its three indices separately.
This is important because previous studies have found
relationship in opposite directions between medical
conditions, such as heart disorders and LBP, and OAI
and SAI scores.’*?* In those studies, heart disorders
and LBP were directly related to high OAI and indirect
related to high SAIL.

Indeed, in the present study, there was no significant
difference between any of the subgroups when mean
scores of the total BPAQ were evaluated, except age
group differences on the SAI. However, not unlike
those of previous studies, also the current findings
demonstrated differences between subgroups when
each of the indices was evaluated separately. The norms
presented here show differences between age groups,
between gender groups and between patients with and
without LBP. Therefore, PA levels of individuals or
groups should be compared with the norms of a relevant
subgroup.

2017 VOIAIX | 2 'ON |I'722 | 19 77D | N'ONIT'DY? NV ANd

The results of the present study support the use of the
BPAQ, including a separate evaluation of each of the
three indices (OAI, SAI and LAI), as a suitable tool
for the evaluation of habitual PA in physical therapy
settings. The norms presented here are of enormous
relevance to physical therapy intake, treatment and
recommendations. Clinicians, as well as researchers,
can compare PA levels of individuals and groups to
these norms. We strongly believe that a discussion of
the patient’s potential PA and the setting of program
goals should be based not only on the WHO’s
recommendations, but also on the patient’s habitual
activity levels. Our experience indicates that whenever
there is a large gap between intervention goals defined
according to the WHO’s recommendations and the
individual’s pre-intervention PA level, there is an
increased risk that the intervention will fail. This
situation is probably very common and it might be
one of the reasons for the poor response to the WHO’s
recommendations.’ However, this risk can be averted, by
taking into account and assessing the individual’s actual
PA level before embarking on an interventional program
and by setting goals in relation to normative PA levels
relevant to the patient’s age, gender, socioeconomic
background and medical conditions. In other words, we
suggest that an individually graded program intended to
increase PA should be designed based on the individual
patient’s habitual activity level prior to the intervention.
It is assumed that determining the extent of the gap
between current and normative PA levels may lead to
better intervention outcomes. Consequently, awareness
and assessment of the individual’s current activity level
as compared to relevant norms should be the first step
in planning a program that aims to increase PA in daily
life. Future studies should focus on populations with
other specific medical conditions, such as post-polio
survivors, adults with developmental disabilities, post-
stroke patients and patients with physical disability due
to orthopedic conditions.
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Limitations

The study has also some limitations. The proportion
of white-collar, highly educated people is higher in
the survey than in the general Israeli population.’®
Therefore, generalization of the results should be done
with cautious. Another limitation derives from the
difficulty to adjust the BPAQ scale to the level of PA
recommended by the WHO. For that reason, it is not
possible evaluate the gap between the current and the
recommended levels of PA precisely. Finally, the BPAQ
examines PA during the past year. Therefore, reports
may be biased due to limited or inaccurate recall.
Indeed, recent recommendations are to use the
questionnaire to assess PA levels over a period of no
more than the last six months.** In contrast, the authors
of the current study accept the reliability of the BPAQ
and claim that the existing evidence supports the
assumption that if there is a recall limitation, its effect is
negligible.!416:17.18.21.24

Conclusions

The BPAQ indices are a suitable tool for evaluating
habitual PA in physical therapy settings. The norms of
this tool should be used carefully taking into account
the patient’s age, gender, medical conditions and
socioeconomic background. Comparing an individual’s
PA level to the relevant norms should be the first step
towards planning a program to increase PA in daily life.
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