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ABSTRACT 

Background Self-report instruments to assess physical activity are still the most feasible option in 

many population-wide surveys, and often need to be very short due to resource constraints. The aim of 

this study was to test the criterion validity of a single-item physical activity measure using 

accelerometers and to compare its measurement properties by gender, age group (including older 

adults) and language region. 

Methods A validation study was carried out within the second follow-up of a large Swiss cohort study 

(Swiss Cohort Study on Air Pollution and Lung and Heart Disease in Adults, SAPALDIA, N=208) 

and included an additional convenient sample (N=110). Participants wore an accelerometer over 8 

consecutive days and then completed the single-item measure. Spearman’s rank-order correlations 

were used to assess the criterion validity. 

Results Physical activity levels were higher in men, younger individuals and those from the German-

speaking part of Switzerland. Correlation coefficients for the number of days with at least 30 minutes 

of moderate-to-vigorous physical activity according to the single item and different accelerometer 

activity outcomes ranged from 0.40 to 0.54. Correlations were higher for women, younger individuals 

and participants from the French- and the Italian-speaking parts. 

Conclusions The single-item physical activity measure performed at least as well as other physical 

activity questionnaires. The differences in criterion validity between sub groups indicate that factors 

such as gender and age should be taken into account when developing physical activity questionnaires 

and in future validation studies. 
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INTRODUCTION 

Measuring physical activity is a pre-requisite for understanding physical activity behaviour and 

behaviour changes in large populations. For monitoring and evaluation purposes assessing physical 

activity needs to be feasible and inexpensive. Even though objective assessment of physical activity 

has become more widespread during the last years,[1] limitations regarding costs, feasibility and 

organisational resources remain problematic, especially in large samples. Therefore, self-report 

measures are still popular because they can be easily administered and can be used in large 

populations at relatively low costs.[2] 

Physical activity questionnaires vary greatly in length, as well as in the inclusion of different domains, 

intensities and categories of activities. Longer and more detailed questionnaires usually report higher 

physical activity levels than shorter ones,[3] perhaps because individuals are prompted to think about 

activities in more detail. 

As physical inactivity is a leading risk factors for mortality [4-6] and acts as a mediator or moderator 

in many associations of interest in epidemiological studies, population-level assessment of activity 

levels needs to be integrated into a wide range of studies that cover a variety of disciplines, including 

health, nutrition, transport and sport. However, space is often limited and brief, simple and valid 

measures of “physical activity” are needed. 

In older individuals, the assessment of self-reported physical activity is even more difficult.[7] Older 

adults spend more time performing low intensity activities and less performing moderate and high 

intensity activities compared to younger adults,[8] and lower intensity activities are more difficult to 

recall.[9] Furthermore, elderly people’s activities may be more irregular as their days are less 

structured compared to the working population and therefore recall is made more difficult. Longer 

questionnaires can be problematic due to high cognitive demands and limited comprehensibility.[7] It 

may therefore have advantages to use short physical activity measures in older populations. 

Several short physical activity questionnaires or single-item questions exist.[10] Their validity is 

moderate when compared to longer physical activity questionnaires with correlation coefficients 

varying greatly.[10] Furthermore, only few tools have been validated using objective measures of 

physical activity such as accelerometers.[11-13] These studies have shown weak to moderate 

correlations. Two of the first and commonly used single item measures are those asking about the 

activity level compared to peers and about the frequency of exercise-induced sweating in days per 

week. These have been shown to discriminate well between more and less active individuals based on 

resting heart rate, triceps skinfolds and physical activity as assessed by the Harvard Alumni 

Survey.[14] 

Recently, a new single-item question has been developed for use in physical activity and related 

research.[10, 13] The item has been developed in English and covers the past week. It asks about the 
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number of days spent with at least 30 minutes of moderate-to-vigorous physical activity. Physical 

activity guidelines in Switzerland and other countries recommend at least 5 days of such activities per 

week. The reliability and validity of the single item question has been assessed, the latter one by 

comparing the single-item measure with the Global Physical Activity Questionnaire (GPAQ)[10] and 

with accelerometers in a smaller sample.[13] Concurrent validity (r=0.53) and criterion validity 

(r=0.46 to 0.57) were modest.[10, 13] The authors concluded that the single-item measure is a valid 

tool for physical activity assessment. However, criterion validity was tested in a relatively small 

volunteer sample of English-speaking University staff and students, and the need for further testing of 

the single-item measure in different population groups was highlighted.[13] 

This study builds upon previous work with the aim to determine criterion validity of the single-item 

measure in a diverse sample of more than 300 adults aged 18-84 years living in three different 

language regions (German, French, Italian) of Switzerland, and to compare the measurement 

properties of the single-item physical activity question for men and women, for different age groups 

and for different language regions. 

 

METHODS 

Study design, procedure and participants 

This study was part of the Swiss Cohort Study on Air Pollution and Lung and Heart Disease in Adults 

(SAPALDIA).[15, 16] Initially, almost 10,000 participants aged 18-61 years from the general 

population in eight regions were recruited at baseline in 1991. After a first follow-up in 2002/03,[15] 

the second follow-up took part in 2010/11. Physical activity assessment was introduced during the first 

follow-up using four short questions. In the second follow-up, the long version of the International 

Physical Activity Questionnaire (IPAQ) was introduced in addition, and in a sub sample of 208 

participants the single-item question and accelerometers were used for validation purposes. The aim 

was to include at least 50-60 individuals in each age group and language region. The age range at the 

second follow-up was between 38-84 years. In order to include also younger age groups and to 

increase the number of individuals at higher ages in this study, an additional convenience sample was 

recruited via word-of-mouth advertising targeting individuals aged 18-40 and individuals aged >65 

years. 

SAPALDIA participants were invited to the study centres for physical assessment. The validation 

study involving accelerometers took place in a subsample in five of the eight study centres. At the 

centre visit, individuals were asked to participate in the validation study wearing an accelerometer for 

8 days and completing the long IPAQ and the single-item question on the last day. Interested 

participants completed and returned a separate consent form and were contacted by telephone. 

Accelerometers, IPAQ and the single-item question were sent and returned by post. Similarly, 
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individuals recruited from the convenience sample were given instructions by telephone and they 

received and returned the material by post. The study was approved by the Ethics committees of the 

respective study regions. 

 

 

 

Measurements 

In the present study, the single-item physical activity question [10, 13] was translated into German, 

French and Italian (see online appendix). Translations were carried out according to the 

recommendations for the cultural adaptation of the IPAQ.[17] The wording of the original English 

version was: “In the past week, on how many days have you done a total of 30 minutes or more of 

physical activity, which was enough to raise your breathing rate? This may include sport, exercise, and 

brisk walking or cycling for recreation or to get to and from places, but should not include housework 

or physical activity that may be part of your job.” The single-item measure was applied in a written, 

self-administered format. 

ActiGraph GT3X accelerometers (ActiGraph, Pensacola, FL, USA) were used for objective physical 

activity assessment. An epoch time of 5 seconds was used which was re-integrated to 60s for analysis 

in order to comply with other studies in adults.[18] The software Actilife 5 was used to initialize 

accelerometers and download the data. The devices were attached to an elastic belt and individuals 

were instructed to wear them on the right hip during waking hours for eight consecutive days. 

Gender, age, and language (German-, French- or Italian-speaking region) were assessed as well. 

 

Statistical analyses 

Accelerometer data were retrieved using Actilife 5 and cleaned and analysed using MeterPlus 

(Santech Inc., version 4.2, www.meterplussoftware.com). Data from the vertical axis were used. In 

order to classify accelerometer output data into different intensity categories, cut-offs were used as 

follows. Minutes per week spent in sedentary (<150 counts/minute),[19] light (150-2019 counts/min), 

moderate (≥2020 counts/min) and vigorous (≥5999 counts/minute) physical activity [20] were 

calculated as well as the number of steps per day. Time spent in moderate-to-vigorous activities 

included all minutes ≥2020 counts/minute. Non-wearing time was defined as 60 or more minutes of 

consecutive zeros. Furthermore, minutes spent in bouts of 10 or more minutes (allowing for two 

minutes below threshold) in moderate-to-vigorous physical activity were calculated. A day was 

defined as valid if at least 10 hours of data were recorded. In order to be included, individuals had to 

have seven valid days of accelerometer measurements. The reason for this rigorous inclusion criterion 

http://www.meterplussoftware.com/
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was that the single-item measure assesses the number of days during the past week with at least 30 

minutes of physical activity. For individuals with eight valid accelerometer days, the first day was 

omitted because it has been reported that physical activity was slightly higher on the first day of 

recording.[21] 

Descriptive analyses were performed for the characteristics of the participants comparing men and 

women separately for SAPALDIA participants and participants from the convenience sample. To 

compare different physical activity variables by gender, age group and language region, non-

parametric tests (Wilcoxon rank sum test to compare two groups, Kruskall Wallis test to compare 

three groups) were used due to the non-normal distribution of the data. Furthermore, Spearman’s rank 

correlations were calculated in order to compare single-item and accelerometer data for the total 

population and for subgroups. The following accelerometer parameters were calculated in order to 

compare them to the single item data: total activity (counts/minute), steps/day, minutes per day spent 

in vigorous, moderate, and moderate-to-vigorous activities, the number of days spent with ≥30 

minutes of moderate-to-vigorous activities, time spent in light activities, and sitting time. For time 

spent in moderate-to-vigorous activities, both total minutes and minutes spent in bouts of at least 10 

minutes each were calculated and compared to single item data. Kappa statistics were used to compare 

the classification of participants as sufficiently active (achieving 30 minutes of moderate-to-vigorous 

activity on at least 5 days per week). For illustration purposes, a scatter plot with frequency weights 

and a linear regression line for the comparison of the single-item measure and accelerometer data was 

computed. To emphasize potential differences between the sub groups, graphs with linear regression 

lines were computed separately for subgroups. 

 

RESULTS 

Characteristics of the participants 

Initially, 376 individuals agreed to participate in the validation study. Of these, 24 (6.4%) were 

excluded due to missing accelerometer data (individuals did not wear accelerometer or the device had 

a technical problem). A further 27 individuals (7.2%) were excluded due to missing single-item data 

(did not complete or return the single-item questionnaire) and 7 individuals (1.9%) because they had 

less than seven valid accelerometer days. The final sample included 318 (84.6%) individuals. Table 1 

presents the characteristics of the participants. There were no differences between included and 

excluded participants regarding gender, age and language region (data not shown). 
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Table 1. Characteristics of participants 

  SAPALDIA population Convenience sample 

 Overall All Men Women p All Men Women p 

N 318 208 97 111  110 49 61  

Gender, %   46.6 53.4   44.5 55.5  

Age (y), mean (SD) 
54.7 

(15.6) 

57.6 

(10.6) 

58.3 

(11.3) 

57.0 

(10.0) 
0.39 

49.1 

(21.1) 

52.7 

(21.2) 

46.2 

(20.7) 
0.11 

Age category, N 

(%) 
         

18-39 y 
54 

(17.0) 
7 (3.4) 4  (4.1) 3 (2.7)  

47 

(42.7) 

17 

(34.7) 
30 (49.2)  

40-64 y 
156 

(49.1) 

134 

(64.4) 

57 

(58.8) 

77 

(69.4) 
 

22 

(20.0) 

10 

(20.4) 
12 (19.7)  

≥65 y 
108 

(33.9) 

67 

(32.2) 

36 

(37.1) 

31 

(27.9) 
0.28 

41 

(37.3) 

22 

(44.9) 
19 (31.1) 0.26 

Language region, N 

(%) 
         

German-speaking 
131 

(41.2) 

74 

(35.6) 

43 

(44.3) 

31 

(27.9) 
 

57 

(51.8) 

29 

(59.2) 
28 (45.9)  

French-speaking 
99 

(31.1) 

70 

(33.6) 

31 

(32.0) 

39 

(35.1) 
 

29 

(26.4) 

13 

(26.5) 
16 (26.2)  

Italian-speaking 
88 

(27.7) 

64 

(30.8) 

23 

(23.7) 

41 

(36.9) 
0.03 

24 

(21.8) 

7 

(14.3) 
17 (27.9) 0.20 

 

 

 

 

Physical activity behaviour according to single-item measure and accelerometer data 

According to table 2 and based on accelerometer data, men spent significantly more time in vigorous-

intensity physical activity and in sedentary behaviour and significantly less time in light activities 

compared to women. Significant differences for all variables were found for the different age groups 

(more activity in youngest age group, more sedentary behaviour in youngest age group, less light 

activities in youngest age group, less mean wear time in oldest age group). Comparing language 

regions, individuals from the German-speaking region were significantly more active than individuals 

from the French- and the Italian-speaking parts, they also spent more time in sedentary activities but 

less time in light activities. 

There were no significant differences in the number of active days reported in the single-item measure 

between men and women (table 2). However, there were significant differences regarding age group 

and language region: The highest number of active days was reported in the youngest age group and in 

German-speaking individuals, the lowest number of days in the middle-aged group and in French-

speaking individuals. 



 8 

While some patterns were similar for the single-item measure and for accelerometers (e.g. highest 

activity levels in the German-speaking part), others were not (e.g. lowest activity levels in the oldest 

age group according to accelerometer data, in the middle age group according to single-item measure). 

Because accelerometer wear time was significantly lower in older individuals, time spent in different 

intensities of physical activity was also extrapolated to the mean wear time (14.9 hours/day) in order 

to account for these differences (data not shown). Results did not differ and therefore the results are 

presented without extrapolation (table 2). 
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Table 2. Physical activity behaviour according to single-item measure and accelerometers, stratified by gender, age group and language region 

  Gender Age groups Language regions 

 All Men Women pa) 18-39y 40-64y ≥65y pb) German French Italian pb) 

N 318 146 172  54 156 108  131 99 88  

Single-item measure             

days/week, mean (SD) 
2.9 

(2.3) 
3.0 (2.3) 2.7 (2.2) 0.21 3.7 (2.0) 2.4 (2.2) 3.1 (2.3) <0.001 3.4 (2.2) 2.4 (2.1) 2.6 (2.3) 0.002 

sufficiently activec) (%) 27.4 30.8 24.4 0.20 40.7 21.8 28.7 0.025 35.9 18.2 25.0 0.01 

Accelerometers             

Hours/day of wear time, 

mean (SD) 

14.9 

(1.2) 
15.0 (1.4) 14.9 (1.1) 0.16 15.3 (0.9) 15.1 (1.3) 14.4 (1.2) <0.001 15.1 (1.3) 14.7 (1.1) 15.0 (1.3) 0.26 

Counts/min, mean (SD) 
342 

(144) 
349 (148) 336 (140) 0.47 403 (139) 342 (146) 310 (133) <0.001 362 (150) 324 (139) 332 (138) 0.09 

Steps/day, mean (SD) 
8764 

(3453) 

8733 

(3328) 

8790 

(3566) 
0.92 

9811 

(3122) 

9080 

(3512) 

7783 

(3311) 
<0.001 

9231 

(3453) 

8086 

(3240) 

8831 

(3600) 
0.052 

Minutes/day of mvpa, 

mean (SD) 

37.5 

(26.8) 

40.2 

(27.2) 

35.2 

(26.3) 
0.07 

53.6 

(25.6) 

35.9 

(26.7) 

31.8 

(24.5) 
<0.001 

42.7 

(27.5) 

33.4 

(26.7) 

34.3 

(24.9) 
0.009 

Minutes/day of vigorous 

activity, mean (SD) 

2.2 

(5.5) 
2.6 (5.6) 1.9 (5.5) 0.02 6.5 (8.4) 1.8 (5.1) 0.8 (2.6) <0.001 3.0 (5.3) 1.5 (5.2) 1.9 (6.1) <0.001 

Minutes/day of moderate 

activity, mean (SD) 

35.3 

(24.5) 

37.6 

(25.4) 

33.3 

(23.7) 
0.12 

47.1 

(22.2) 

34.1 

(24.7) 

31.0 

(23.8) 
<0.001 

39.7 

(25.6) 

31.9 

(24.4) 

32.4 

(22.1) 
0.02 

Minutes/day of mvpa in 

bouts, mean (SD) 

17.1 

(19.6) 

17.3 

(21.1) 

16.8 

(18.3) 
0.96 

21.7 

(16.9) 

16.1 

(20.6) 

16.1 

(19.2) 
0.006 

19.8 

(20.1) 

15.8 

(20.0) 

14.4 

(17.9) 
0.02 

sufficiently activec) (total 

mvpa, %) 
33.0 31.5 34.3 0.60 61.1 30.8 22.2 <0.001 42.8 18.2 35.2 <0.001 

sufficiently activec) 

(bouts in mvpa, %) 
6.6 5.5 7.6 0.46 9.3 5.1 7.4 0.53 6.9 6.1 6.8 0.97 

Hours/day of light 

activities, mean (SD) 

4.4 

(1.3) 
4.1 (1.2) 4.6 (1.3) <0.001 3.9 (1.0) 4.7 (1.3) 4.2 (1.2) <0.001 4.2 (1.2) 4.4 (1.3) 4.6 (1.3) 0.02 

Hours/day of sitting, 

mean (SD) 

9.9 

(1.5) 
10.2 (1.5) 9.7 (1.5) 0.006 10.5 (1.2) 9.9 (1.7) 9.7 (1.4) 0.002 10.2 (1.5) 9.8 (1.3) 9.8 (1.7) 0.12 

a) based on Wilcoxon rank-sum test (continuous variables) or chi2-test (categorical variables) 
b) based on Kruskal-Wallis equality-of-populations rank test (continuous variables) or chi2-test (categorical variables) 
c) sufficiently active: at least 30 min/day on at least 5 days/week 
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Validity of the single-item measure and sub group comparisons 

Table 3 presents the Spearman’s rank correlation coefficients for the number of days with at least 30 

minutes of moderate-to-vigorous physical activity assessed with the single-item measure and different 

accelerometer outputs. Moderate correlations were observed for most variables (between 0.26 and 

0.62). Highest correlations were present for time spent in moderate-to-vigorous activities which 

represents those activities that are addressed in the single-item measure. 

There were no correlations for minutes/day spent in light and sedentary activities except for adults 

aged ≥65 years where there was a correlation of 0.27 between single-item measure and time spent in 

light activities. In general, correlations were higher for women than for men, for younger individuals 

than for older ones, and for individuals from the French- and Italian-speaking part than from the 

German-speaking part.  

 

Table 3. Validity (spearman correlations) of single-item measure (days/week) against accelerometers 

Accelerometer outputs All Men 
Wome

n 
18-39y 40-64y ≥65y 

Germa

n 
French Italian 

Total (counts/min) 
0.53**

* 

0.46**

* 

0.59**

* 

0.62**

* 

0.51**

* 

0.49**

* 

0.43**

* 

0.57**

* 

0.53**

* 

Steps/day 
0.49**

* 

0.45**

* 

0.53**

* 

0.52**

* 

0.51**

* 

0.49**

* 

0.37**

* 

0.58**

* 

0.51**

* 

Total mvpa activity 

(min/day) 

0.54**

* 

0.43**

* 

0.61**

* 

0.62**

* 

0.55**

* 

0.45**

* 

0.39**

* 

0.62**

* 

0.57**

* 

Vigorous (min/day) 
0.40**

* 

0.38**

* 

0.40**

* 

0.62**

* 

0.38**

* 
0.26** 0.28** 

0.54**

* 
0.29** 

Moderate (min/day) 
0.52**

* 

0.41**

* 

0.60**

* 

0.55**

* 

0.53**

* 

0.45**

* 

0.38**

* 

0.60**

* 

0.55**

* 

mvpa (min/day in 

bouts) 

0.53**

* 

0.44**

* 

0.60**

* 

0.58**

* 

0.58**

* 

0.41**

* 

0.44**

* 

0.52**

* 

0.59**

* 

Days mvpa (≥30 min/d 

in total) 

0.50**

* 

0.38**

* 

0.59**

* 

0.60**

* 

0.48**

* 

0.44**

* 

0.34**

* 

0.60**

* 

0.51**

* 

Days mvpa (≥30min/d 

in bouts only) 

0.50**

* 

0.43**

* 

0.56**

* 

0.48**

* 

0.58**

* 

0.37**

* 

0.39**

* 

0.49**

* 

0.59**

* 

Light (min/day) 0.08 0.12 0.10 -0.06 0.12 0.27** 0.08 0.12 0.18 

Sitting time (min/day) -0.13* -0.13 -0.16* -0.04 -0.12 -0.24* -0.22* -0.07 -0.18 

* p≤0.05, ** p≤0.01, *** p≤0.001 

 

The comparison of “sufficiently active” categories according to physical activity guidelines with at 

least 30 minutes per day on at least 5 days per week [22] is presented in table 4. The smaller kappa 

statistics for being sufficiently active according to accelerometers based on bouts of moderate-to-

vigorous physical activities is probably due to the small proportion of individuals adhering to this 

criterion (table 2). 
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Table 4. Validity (kappa statistics) of single-item measure (sufficiently active, at least 5 days with ≥30 

min/day) against accelerometers 

Accelerometer outputs All Men 
Wome

n 
18-39y 40-64y ≥65y 

Germa

n 
French Italian 

Sufficiently active 

(total mvpa) 

0.44**

* 

0.31**

* 

0.54**

* 

0.40**

* 

0.41**

* 

0.44**

* 

0.32**

* 

0.59**

* 

0.44**

* 

Sufficiently active 

(only bouts in mvpa) 

0.15**

* 
0.06 

0.24**

* 
0.08 0.17** 0.16* 0.03 

0.27**

* 

0.28**

* 

* p≤0.05, ** p≤0.01, *** p≤0.001 

 

A scatter plot with frequency weights and a linear regression line for the comparison of the number of 

days with moderate-to-vigorous physical activity according to accelerometers and according to the 

single-item measure is displayed in Figure 1 (regression coefficient=0.47, p<0.001). Figure 2 shows 

the linear regression lines for the number of days reported in the single-item measure and the number 

of days with at least 30 minutes of moderate-to-vigorous physical activity recorded on the 

accelerometer by gender (2a), age group (2b), and language region (2c). 

 

DISCUSSION 

The single-item physical activity measure performed as well as other self-report physical activity 

measures when compared to objective accelerometer data in all sub groups. Furthermore, the 

correlations (between 0.40 and 0.54 when including all participants) were similar to those reported by 

Milton et al. for the English version of the single-item question when compared to GPAQ (0.53 when 

including all participants),[10] and to accelerometer data (0.46-0.57).[13] In contrast to Milton et 

al.,[13] kappa statistics were higher for total than for bouts of moderate-to-vigorous physical activity 

in our study. Compared to other studies using accelerometers to validate short physical activity 

measures, the single-item measure performed better. For example, a kappa statistic of between 0.14 

and 0.40 was found in a small Australian study.[11] A larger Australian study reported correlation 

coefficients between 0.20 and 0.39 for different accelerometer activity outputs for a short 

questionnaire including both frequency and time spent in physical activity .[12] 

Our study also provides some validation evidence for the number of days of activity, without a total 

measure of volume, and still provides good levels of agreement with accelerometer data with the 

proportion meeting the physical activity recommendations. 

According to a systematic review on measurement properties of (mostly longer) physical activity 

questionnaires, only few questionnaires performed as well as or better than the single-item measure 

when compared to accelerometer output.[23] Most correlations presented in that review were in the 

range of 0.2 to 0.4, indicating that longer questionnaires are not necessarily more valid than short ones 

when compared to accelerometer data. Another review reported a mean correlation of 0.37 and a range 
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between -0.71 and 0.98 with higher mean correlations in studies including men only (r=0.47) than in 

studies including women only (r=0.36).[24] 

We found that validity of the single-item measure was better in women than in men. This finding was 

not reported by Milton et al [10], however correlation coefficients also differed by region and were 

lower in the oldest age group (55-64 years) when compared to GPAQ.[10] Differences in correlation 

coefficients observed between the different language regions in the present study were unexpected as 

translation and cultural adaptation was carried out according to the guidelines published by the IPAQ 

team.[17] However, it is also possible that these results were influenced by differences in social 

desirability reported for the different language regions in Switzerland,[25] or by differences in 

physical activity and sedentary behaviour such as more sitting time in younger adults as reported by 

others. [26] 

The lower correlations reported in older adults support the difficulty of assessing physical activity in 

this population group based on instruments developed for middle-aged and younger adults. The weak 

but apparent correlation with light activities (r=0.27) supports the fact that older people may spend 

more time in light activities [8] and since light activities may have been included in the single-item 

measure, this may reflect difficulties for older adults in judging the intensity of different activities.[27] 

Another study assessing the validity of a single-item measure in older individuals found Spearman 

correlations of between 0.04 and 0.33.[28] However, only convergent and discriminant validity were 

investigated based on physical functioning and health status variables and no comparison with other 

physical activity measures such as accelerometers or questionnaires was reported. 

Figure 2 illustrates the differences in measurement properties according to sub groups. In all sub 

groups, individuals tended to over-report the number of active days in the lower activity range (0-2 

days according to accelerometer data) and to under-report them in the higher activity range. However, 

both over- and underreporting were more pronounced in men and in German-speaking individuals 

compared to women and individuals from the French- and the Italian-speaking part. Compared to 

individuals aged 40-64 years, older individuals generally over-reported the number of active days in 

the whole activity range. This is probably due to the different perception of physical activity 

intensities in different age groups. 

Despite the fact that we did not use a population-representative sample, differences in physical activity 

behaviour between gender, age groups and language regions were similar to results found in other 

studies. A large Norwegian study measuring physical activity objectively found similar age and 

gender differences regarding time spent in sedentary, light and moderate-to-vigorous activities.[29] In 

Switzerland, these differences between language regions are commonly reported, also based on self-

reported physical activity measures.[30, 25] 
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Strengths of the present study are the large sample size, the wide age range and the possibility to 

stratify the analyses by language region. Furthermore, accelerometers to assess physical activity 

objectively were used as criterion for the validity analyses. 

A limitation is that one third of the sample was a convenience sample. Furthermore, the single-item 

measure only includes activities performed for at least 30 minutes a day. It is not possible to calculate 

total physical activity from the single-item measure as the duration of activity is not assessed so that 

its potential use is for surveillance or broad classification of exposure in epidemiological studies. 

Moreover, there is no information regarding domains and context of the reported activities. An 

advantage is that the single-item measure reflects the physical activity guidelines of adhering to 30 

minutes or more of physical activity on five or more days a week which are used in different countries 

such as Switzerland. However, other countries such as the US and Canada have revised their 

guidelines recommending 150 minutes per week and not 30 minutes on at least 5 days per week. 

Finally using cut-off points for moderate activity based on accelerometer data of  ≥2020 counts/minute 

may not be appropriate for older adults because older adults may perceive activities resulting in lower 

counts/minute as moderate. 

 

Conclusions 

With moderate correlations in all participants, the single-item measure performed similar or better than 

other short physical activity questionnaires. Furthermore, the results are in line with the correlation 

coefficients reported when comparing the English version of the single-item measure to accelerometer 

data.[13] Considering the acceptable validity and the short format of the single-item measure, it has a 

great potential to be included in large surveys. Even though the validity differs between men and 

women, different age groups and different language groups, it is acceptable in all subgroups. However 

these differences indicate that factors such as gender, age and socio-cultural background should be 

taken into account when developing physical activity questionnaires and also in future validation 

studies. 

 

What are the new findings 

 Criterion validity of the single-item physical activity measure in three languages was as good as 

or better than reported for other physical activity questionnaires and similar to that reported for 

the English version with Spearman correlations between 0.40-0.54. 

 Correlations differed for men and women, different age groups and individuals from different 

language regions, which should be taken into account when developing physical activity 

questionnaires and in future validation studies. 
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 Correlations were moderate in all sub groups indicating that the single-item measure is a valid 

tool for use in these subgroups. 

 

 

How might it impact on public health practice in the near future 

 Large epidemiological studies and population surveys requiring information on physical activity 

behavior may want to include the single-item questionnaire now available and validated in four 

languages (English, German, French, Italian). 

 Future validation studies on other physical activity questionnaires should take into account 

gender, age and language region. 

 When developing a new physical activity questionnaire, factors such as gender, age and language 

should be taken into account. 

 

 

Acknowledgements 

SAPALDIA Team 

Study directorate: T Rochat (p), , JM Gaspoz (c), N Künzli (e/exp), LJS Liu (exp), NM Probst 

Hensch (e/g), C Schindler (s).  

Scientific team: JC Barthélémy (c), W Berger (g), R Bettschart (p), A Bircher (a), G Bolognini (p), O 

Brändli (p), C Brombach (n), M Brutsche (p), L Burdet (p), M Frey (p), U Frey (pd), MW Gerbase (p), 

D Gold (e/c/p), E de Groot (c), W Karrer (p), R Keller (p), B Knöpfli (p), B Martin (pa), D Miedinger 

(o), U Neu (exp), L Nicod (p), M Pons (p), F Roche (c), T Rothe (p), E Russi (p), P Schmid-

Grendelmeyer (a), A Schmidt-Trucksäss (pa), A Turk (p), J Schwartz (e), D. Stolz (p), P Straehl (exp), 

JM Tschopp (p), A von Eckardstein (cc), E Zemp Stutz (e).  

Scientific team at coordinating centers: M Adam (e/g), E Boes (g), PO Bridevaux (p), D Carballo 

(c), E Corradi (e), I Curjuric (e), J Dratva (e), A Di Pasquale (s), L Grize (s), D Keidel (s), S Kriemler 

(pa), A Kumar (g), M Imboden (g), N Maire (s), A Mehta (e), F Meier (e), H Phuleria (exp), E 

Schaffner (s), GA Thun (g) A Ineichen (exp), M Ragettli (e), M Ritter (exp), T Schikowski (e), G 

Stern (pd), M Tarantino (s), M Tsai (e), M Wanner (pa) 

Administrative staff: C Gabriel, R Gutknecht. 



 15 

Legend: (a) allergology, (c) cardiology, (cc) clinical chemistry, (e) epidemiology, (exp) exposure, (g) 

genetic and molecular biology, (m) meteorology, (n) nutrition, (o) occupational health, (p) 

pneumology, (pa) physical activity, (pd) pediatrics, (s) statistics. 

The study could not have been done without the help of the study participants, technical and 

administrative support and the medical teams and field workers at the local study sites. 

Local fieldworkers: Aarau: S Brun, G Giger, M Sperisen, M Stahel, Basel: C Bürli, C Dahler, N 

Oertli, I Harreh, F Karrer, G Novicic, N Wyttenbacher, Davos: A Saner, P Senn, R Winzeler, Geneva: 

F Bonfils, B Blicharz, C Landolt, J Rochat, Lugano: S Boccia, E Gehrig, MT Mandia, G Solari, B 

Viscardi, Montana: AP Bieri, C Darioly, M Maire, Payerne: F Ding, P Danieli A Vonnez, Wald: D 

Bodmer, E Hochstrasser, R Kunz, C Meier, J Rakic, U Schafroth, A Walder. 

 

Competing interests 

The authors have no competing interests. 

 

Funding 

This study was part of the SAPALDIA study. The SAPALDIA study is supported by grants from the 

Swiss National Science Foundation (grants no 33CSCO-108796, 3247BO-104283, 3247BO-104288, 

3247BO-104284, 3247-065896, 3100-059302, 3200-052720, 3200-042532, 4026-028099, 3233-

054996, PDFMP3-123171), the Federal Office for Forest, Environment and Landscape, the Federal 

Office of Public Health, the Federal Office of Roads and Transport, the canton's government of 

Aargau, Basel-Stadt, Basel-Land, Geneva, Luzern, Ticino, Zurich, the Swiss Lung League, the 

canton's Lung League of Basel Stadt/ Basel Landschaft, Geneva, Ticino and Zurich, SUVA, 

Freiwillige Akademische Gesellschaft, UBS Wealth Foundation, Talecris Biotherapeutics GmbH, 

Abbott Diagnostics, European Commission 018996 (GABRIEL), Welcome Trust WT 084703MA. 

 

Contributor statement 

MW was involved in the study design, data assessment, data analyses and in writing the paper. NP-H 

was involved in the study design, in the discussion of results and in writing the paper. SK was 

involved in the study design, in the discussion of results and in writing the paper. FM was involved in 

data assessment and in writing the paper. AB was involved in the discussion of results and in writing 

the paper. BWM was involved in the study design, in the discussion of results and in writing the paper. 

 

 



 16 

License statement 

The Corresponding Author has the right to grant on behalf of all authors and does grant on behalf of 

all authors, an exclusive license (or non-exclusive for government employees) on a worldwide basis to 

the BMJ Group and co-owners or contracting owning societies (where published by the BMJ Group 

on their behalf), and its Licensees to permit this article (if accepted) to be published in the British 

Journal of Sports Medicine and any other BMJ Group products and to exploit all subsidiary rights, as 

set out in our licence.” 

 

REFERENCES 

1. Esliger DW, Tremblay MS. Physical activity and inactivity profiling: the next generation. Can J 

Public Health. 2007;98 Suppl 2:S195-207. doi:10.1139/H07-107 

2. Sallis JF, Saelens BE. Assessment of physical activity by self-report: status, limitations, and future 

directions. Res Q Exerc Sport. 2000;71(2 Suppl):S1-14.  

3. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE et al. International 

physical activity questionnaire: 12-country reliability and validity. Med Sci Sports Exerc. 

2003;35(8):1381-95. doi:10.1249/01.MSS.0000078924.61453.FB 

4. World Health Organization. Global health risks: Mortality and burden of disease attributable to 

selected major risks. Geneva: WHO2009. 

5. Zarocostas J. Twenty four risk factors responsible for nearly half of annual deaths, says WHO. Bmj. 

2009;339:b4439. doi:10.1136/bmj.b4439. 

6. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of physical inactivity on 

major non-communicable diseases worldwide: an analysis of burden of disease and life expectancy. 

Lancet. 2012;380(9838):219-29. doi:10.1016/S0140-6736(12)61031-9. 

7. Janz KF. Physical activity in epidemiology: moving from questionnaire to objective measurement. 

Br J Sports Med. 2006;40(3):191-2. doi:10.1136/bjsm.2005.023036. 

8. Westerterp KR. Physical activity as determinant of daily energy expenditure. Physiol Behav. 

2008;93(4-5):1039-43. doi:10.1016/j.physbeh.2008.01.021. 

9. Harada ND, Chiu V, King AC, Stewart AL. An evaluation of three self-report physical activity 

instruments for older adults. Med Sci Sports Exerc. 2001;33(6):962-70.  

10. Milton K, Bull FC, Bauman A. Reliability and validity testing of a single-item physical activity 

measure. Br J Sports Med. 2011;45(3):203-8. doi:10.1136/bjsm.2009.068395. 



 17 

11. Marshall AL, Smith BJ, Bauman AE, Kaur S. Reliability and validity of a brief physical activity 

assessment for use by family doctors. Br J Sports Med. 2005;39(5):294-7; discussion -7. 

doi:10.1136/bjsm.2004.013771. 

12. Smith BJ, Marshall AL, Huang N. Screening for physical activity in family practice: evaluation of 

two brief assessment tools. Am J Prev Med. 2005;29(4):256-64. doi:S0749-3797(05)00272-2 [pii] 

10.1016/j.amepre.2005.07.005. 

13. Milton K, Clemes S, Bull F. Can a single question provide an accurate measure of physical 

activity? Br J Sports Med. 2013;47(1):44-8. doi:10.1136/bjsports-2011-090899. 

14. Washburn RA, Adams LL, Haile GT. Physical activity assessment for epidemiologic research: the 

utility of two simplified approaches. Prev Med. 1987;16(5):636-46.  

15. Ackermann-Liebrich U, Kuna-Dibbert B, Probst-Hensch NM, Schindler C, Felber Dietrich D, 

Stutz EZ et al. Follow-up of the Swiss Cohort Study on Air Pollution and Lung Diseases in Adults 

(SAPALDIA 2) 1991-2003: methods and characterization of participants. Soz Praventivmed. 

2005;50(4):245-63. doi:10.1007/s00038-005-4075-5 

16. Martin BW, Ackermann-Liebrich U, Leuenberger P, Kunzli N, Stutz EZ, Keller R et al. 

SAPALDIA: methods and participation in the cross-sectional part of the Swiss Study on Air Pollution 

and Lung Diseases in Adults. Soz Praventivmed. 1997;42(2):67-84.  

17. International Physical Activity Questionnaire team. Guidelines for Data Processing and Analysis 

of the International Physical Activity Questionnaire (IPAQ)2005. 

18. Esliger DW, Copeland JL, Barnes JD, Tremblay MS. Standardizing and Optimizing the Use of 

Accelerometer Data for Free-Living Physical Activity Monitoring. Journal of Physical Activity & 

Health. 2005;2(3):366.  

19. Kozey-Keadle S, Libertine A, Lyden K, Staudenmayer J, Freedson PS. Validation of wearable 

monitors for assessing sedentary behavior. Med Sci Sports Exerc. 2011;43(8):1561-7. 

doi:10.1249/MSS.0b013e31820ce174. 

20. Metzger JS, Catellier DJ, Evenson KR, Treuth MS, Rosamond WD, Siega-Riz AM. Patterns of 

objectively measured physical activity in the United States. Med Sci Sports Exerc. 2008;40(4):630-8. 

doi:10.1249/MSS.0b013e3181620ebc. 

21. Mattocks C, Ness A, Leary S, Tilling K, Blair SN, Shield J et al. Use of accelerometers in a large 

field-based study of children: protocols, design issues, and effects on precision. J Phys Act Health. 

2008;5 Suppl 1:S98-111.  

22. Martin BW, Mäder U, Stamm HP, Braun-Fahrländer C. Physical activity and health - what are the 

recommendations and where do we find the Swiss population? Schweiz Z Sportmed Sporttraumatol. 

2009;57(2):37-43.  



 18 

23. van Poppel MN, Chinapaw MJ, Mokkink LB, van Mechelen W, Terwee CB. Physical activity 

questionnaires for adults: a systematic review of measurement properties. Sports Med. 

2010;40(7):565-600. doi:10.2165/11531930-000000000-00000. 

24. Prince SA, Adamo KB, Hamel ME, Hardt J, Gorber SC, Tremblay M. A comparison of direct 

versus self-report measures for assessing physical activity in adults: a systematic review. Int J Behav 

Nutr Phys Act. 2008;5:56. doi:10.1186/1479-5868-5-56. 

25. Martin BW, Mäder U. Körperliches Aktivitätsverhalten in der Schweiz (Physical activity 

behaviour in Switzerland). In: Samitz G, Mensink G, editors. Körperliche Aktivität in Prävention und 

Therapie Evidenzbasierter Leitfaden für Klinik und Praxis (Physical activity in prevention and therapy 

Evidence-based guidelines for clinics and practices). Munich: Hans Marseille Verlag GmbH; 2002. 

26. Matthews CE, Chen KY, Freedson PS, Buchowski MS, Beech BM, Pate RR et al. Amount of time 

spent in sedentary behaviors in the United States, 2003-2004. Am J Epidemiol. 2008;167(7):875-81. 

doi:10.1093/aje/kwm390. 

27. Heesch KC, van Uffelen JG, Hill RL, Brown WJ. What do IPAQ questions mean to older adults? 

Lessons from cognitive interviews. Int J Behav Nutr Phys Act. 2010;7:35. doi:10.1186/1479-5868-7-

35. 

28. Gill DP, Jones GR, Zou G, Speechley M. Using a single question to assess physical activity in 

older adults: a reliability and validity study. BMC Med Res Methodol. 2012;12:20. doi:10.1186/1471-

2288-12-20. 

29. Hansen BH, Kolle E, Dyrstad SM, Holme I, Anderssen SA. Accelerometer-determined physical 

activity in adults and older people. Med Sci Sports Exerc. 2012;44(2):266-72. 

doi:10.1249/MSS.0b013e31822cb354. 

30. Lamprecht M, Stamm HP. Bewegung, Sport, Gesundheit. Fakten und Trends aus den 

Schweizerischen Gesundheitsbefragungen 1992, 1997 und 2002 (Physical activity, sport, health. Facts 

and Trends from the Swiss Health Surveys 1992, 1997, and 2002). Neuchâtel: Swiss Federal 

Statistical Office2006. Report No.: 1/2006. 

 

 

 

 

 

 

 



 19 

Figure 1. Scatter plot (with frequency weights) and linear regression line for comparison of single-

item measure and accelerometer data for whole study sample 

 

 

 

Figure 2. Linear regression lines for comparison of single-item measure and accelerometer data, by 

sub groups 

  

 

 


