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Participant Information Sheet. 
 
 

Activity levels and psychological wellbeing in adults. 
 
 

You are invited to take part in a research project to find out if there is a link 
between levels of physical activity and psychological wellbeing. Before you 
decide, it is important you understand why the research is being done and 
what it will involve. Please take time to read the following information before 
you agree to take part. Do not hesitate to ask me if you require more 
information, or if there is anything you do not understand.  
 
 
What is the purpose of this study? 
 
The aim of the study is to investigate the relationship between the level of 
physical activity, both occupational and non-occupational, and 
psychological wellbeing in adults. 
 
The study participants are all taken from Manchester Metropolitan 
University – Hollings Faculty and will include Academic and Administrative 
employees.  
 
 
Why have you been selected? 
 
You have been selected because you are a University employee aged 
between 25 and 60 and employed in a role, either lecturer or administrator, 
that is considered to be sedentary.   
 
 
What happens next? 
 
Step 1. If you agree to take part, you will be asked to sign the consent form.  
Step 2. You will collect a research pack from the Department office. Inside 
the pack is 

 a short Wellbeing questionnaire which you will need to 
complete. 

 a Physical Activity Diary, in which you will be required to 
record all physical activity completed over a 3-day period, 
including one weekend day, e.g. Thursday, Friday Saturday, 
or Sunday, Monday and Tuesday. 

 a Sensewear armband which you are required to wear for the 
same three day period. The armband will record your energy 
expenditure over the three days. It is comfortable to wear and 
does not obstruct normal life activities. It is increasingly used 
in hospital and healthcare settings, is completely safe, and 
can be worn for several weeks.  

Anne Turner 
Centre for Exercise and Nutrition Science    
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Step 3. After three days you can return the completed questionnaire, log 
book and armband to the Department office in a sealed envelope. 
 
Prior to the issue of the research pack, I will meet with you to demonstrate 
how the Armband works, ensure you will be comfortable wearing it, and to 
guide you through completion of the Physical Activity Diary.  
 
Will the information provided be confidential? 
 
Items inside each research pack will be identified by a Participant number. 
You are not required to provide your name unless you choose to and you 
can not be identified from the number allocated. 
All the information collected during the course of the research will be 
referenced by number only and will be kept strictly confidential. I will be the 
only person who has access to the information provided. 
 
What are the possible benefits of taking part? 
 
If you wish to disclose your participant number, information regarding your 
energy expenditure over the three day period can be given, together with 
information about your activity levels in relation to government targets. 
 
What are the possible disadvantages and risks of taking part?  
 
There are no risks involved. 
 
What will happen to the results of the research study? 
 
The results will form part of an MSc dissertation to be submitted to the 
Centre for Exercise and Nutrition Science (CENS), Chester University.  
Telephone No: 01244 513431. 
 
Do you have to take part? 
 
There is no obligation to take part in this study. If you decide to take part 
you will be asked to sign a consent form. However, you are free to withdraw 
at any time and without giving a reason. 
 
Is there a complaints procedure? 
  
If you are unhappy with any aspects of the research, you can either speak 
to me directly or put your complaint in writing and follow the normal 
complaints procedure for all MMU staff.  Alternatively you can contact the 
CENS Dept at the University of Chester (see above).  
 
Who can I contact for further information? 
 
If you would like more information about the research before you decide 
whether or not you would be willing to take part, please contact   
Anne Turner ext  
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Activity levels and psychological wellbeing in adults. 

 
Consent Form 

 
 
 
 
Researcher: Anne Turner 
 
 

1) I confirm that I have read and understood the   
      information sheet for the above study  
      and have had the opportunity to ask questions. 
 
 
 
 
2) I understand that my participant is voluntary and       
     that I am free to withdraw at any time, without giving    
     any reason 
 
 
 
 
3) I agree to take part in the above study  

 
 
 
 
 
 
 
______________________           __________               _______________ 
Name of Participant                       Date                            Signature 
 
 
 
   
 
 
___ ________________           ___________              _____________ 
Name of Researcher                     Date                            Signature  
  

Anne Turner 
Centre for Exercise and Nutrition Science    

 

 

 



Appendix 7.5. SPSS Statistical details used in the analysis of the results  
 
 
N.B The significance value applied for all tests was 0.05 (Field, 2005) and 

Shaipro-Wilk statistic was applied as the sample size was less than 100.  

SPSS Calculations. 

 7.5.1. Descriptive statistics – Happiness 

 7.5.2. Descriptive statistics – Physical Activity 

 7.5.3.  Independent t-test between happiness scores and gender. 

 7.5.4. Correlations to investigate relationship between happiness and 

                   energy expenditure. 
 
 7.5.5.  Correlations to investigate the relationship between happiness  
 
  and minutes of activity per day. 
 

7.5.6.  Independent t-test between leisure-time activity and happiness. 
 
7.5.7. Correlations to investigate the relationship between happiness  
  
 and moderate/vigorous and vigorous activity 
 
7.5.8. One way ANOVA to investigate the difference between the  
 
 happiness scores in each of the three activity groups. 
 
7.5.9 One way ANOVA to investigate the difference between the  
 
 happiness scores in each of the three age groups 
 
7.5.10. Correlation to investigate the relationship between daily energy 

            energy expenditure (kcals) when taken from the PAD’s and 

            SWA’s. 

 
 
 
 
 
 
 



7.5. Descriptive statistics for happiness and physical activity. 
 
 
7.5.1. Descriptive Statistics – Happiness  
 
     Category 

N Minimum Maximum Mean 
Std. 

Deviation
Happiness 
Score 

All 51 63 170 132 19.89 

 Males 28 63 170 128 23.68 
 Females 23 111 154 137 12.67 
       
 Low 

Happiness 
1   63  

 Average 
Happiness 

18 89 124 115 11.50 

 High  
Happiness 

32 128 170 144 9.72 

 
 
 
 
 
7.5.2. Descriptive Statistics – Daily Physical Activity (kcals) 
 

  N Minimum Maximum Mean 
Std. 

Deviation 
Daily Average 
E.E.  51 1589 4421 2705.04 550.758

Occupational EE 51 342 1452 833.51 264.72
Household EE 51 20 1370 481.24 324.33
Leisure time EE 51 146 1482 627.57 322.33
Transport EE 51 43 823 271.84 169.71
Sleep EE 51 329 792 501.88 103.06
 
EE = Energy Expenditure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7.5.3. Independent T-test to investigate if there is a significant difference in 

the happiness scores between males and female participants. 

 

Test for normal distribution and homogeneity of variance were conducted on 

all variables; 

Tests of Normality 

 
 
 
 Test of Homogeneity of Variance 

  
Levene 
Statistic df1 df2 Sig. 

Happiness 
Score 

Based on Mean 6.192 1 49 .016

 
As the significance value has been violated, a non-parametric approach was 

taken and a Wilcoxon test completed. 

 
Statistical Outcome of the Wilcoxon test. 

 
 
 
 
 
 
. 
 
As p = 0.001 there is a significant difference between the two scores, 

therefore the means were considered to see where the difference lie. 

(Females 137, males 128)The outcome was to show that females had 

significantly higher happiness scores than males. 

 Male/female Shapiro-Wilk 
  Statistic df Sig. 

Happiness Score Male .972 28 .632 
 Female .905 23 .032 

 
Happiness Score 

- Male/female 
Z -6.215(a)
Asymp. Sig. (2-
tailed) .000



7.5.4. Correlations to investigate whether there is a relationship between 

happiness and energy expenditure (EE) in daily activity and within each 

domain. 

 

 

Test for normal distribution and homogeneity of variance were conducted on 

all variables; 

Tests of Normality 
  Shapiro-Wilk 
  Statistic df Sig. 
Happiness Score .945 51 .020
Daily Average EE (k/cals) .978 51 .454
Occupational EE (kcals) .977 51 .420
Non Occupational EE (kcals) .980 51 .523
Daily Household EE (kcals) .923 51 .003
Leisure time EE (kcals) .945 51 .020
 
 

 

As the significant value of happiness violates the assumption of normal 

distribution (p < 0.05), Spearman’s non-parametric rho test were conducted. 

The results are presented in the table below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Results from Spearman’s rho: 
 

 Correlations 
 

Happiness 
Score 

Spearman's 
rho 

Happiness 
Score 

Correlation 
Coefficient 1.000 

    Sig. (2-tailed) . 
    N 51 
  Daily Average 

kcals 
Correlation 
Coefficient -.075 

    Sig. (2-tailed) .600 
    N 51 
  Occupational 

kcals 
Correlation 
Coefficient -.081 

    Sig. (2-tailed) .570 
    N 51 
  Total Non Occ 

Exp 
Correlation 
Coefficient .014 

    Sig. (2-tailed) .923 
    N 51 
  Daily Hsehold 

Exp 
Correlation 
Coefficient .051 

    Sig. (2-tailed) .721 
    N 51 
  Leisure in kcals Correlation 

Coefficient -.109 

    Sig. (2-tailed) .447 
    N 51 

 
 
 

 

 

 

 

 

 

 

 



7.5.5. Spearman’s rho correlations to test the association between happiness 

scores and minutes of activity per day 

 

Correlations 
 

  
Happiness 

Score 

Mod. + 
Vig 

activity in 
mins 

Vig 
activty 
in mins

Spearman's 
rho 

Happiness 
Score 

Correlation 
Coefficient 1.000 .003 -.052

Sig. (2-tailed) . .982 .719
N 51 51 51

 
The table above shows the p = > 0.05, and therefore the relationship between 

happiness scores and minutes of moderate and vigorous activity is not 

significant. 

 

7.5.6. Independent t-test: Minutes spent in leisure time activity and happiness 

group.    

 
 
As a result of the correlation coefficient,  r = 0.11, suggesting a weak 

relationship, (Cohen & Holliday, 1996), an independent t-test was carried out 

to investigate if there was a significant difference between the ‘high 

happiness’ group and the ‘average happiness’ group in relation to minutes 

spent in leisure time activity, (the ‘low happiness’ group was not included as 

only one person as in the group). 

 

 

 



Test for normal distribution and homogeneity of variance were conducted on 

all variables; 

Tests of Normality 
 
  Happiness score Shapiro-Wilk 
    Statistic df Sig. 
Leisure in kcals Average happiness .961 18 .617
  High happiness .933 32 .049
 
 
 
As ‘Average happiness’ p = > 0.05, and ‘High happiness’ was very close 0.05 

the parametric test was conducted. 

 
 
 Test of Homogeneity of Variance 
 
 

  
Levene 
Statistic df1 df2 Sig. 

Leisure in 
kcals 

Based on Mean 2.026 1 48 .161
 
 
P = > 0.05 and therefore met the assumption of homogeneity of variance. 
 
The result of the independent samples t-test is given below: 
 

Independent Samples Test 
 
 
 

 F Sig. t df

Sig. 
(2-

tailed)
Mean 

Difference 
Std. Error 
Difference 

                
Leisure 
in 
kcals 

Equal 
variances 
assumed 

2.026 .161 -
.432 48 .668 -39.295 91.003 

 
 

As p > 0.05, there is no significant difference between the ‘average happiness’ 

group and ‘high happiness’ group in relation to leisure time physical activity. 

 



7.5.7. Correlations between happiness and moderate/vigorous and vigorous 

activity (mins).  

 

Further correlations were conducted to see if there was a relationship 

between happiness and the minutes spent in moderate and vigorous activity, 

and also happiness and vigorous activity. Test for normal distribution and 

homogeneity of variance were conducted on all variables. As happiness 

scores did not meet the requirements of normal distribution, the 

 Spearman’s rho nonparametric tests were carried out. The outcomes of the 

correlations are given below.   

 

Correlations between happiness and moderate/vigorous activity, and 
happiness and vigorous activity: 
  
 

  Happiness and mod/vigorous activity 
Happiness 

Score 

Min of mod 
+ vig ex per 

day 
Spearman's 
rho 

Happiness 
Score 

Correlation 
Coefficient 1.000 .003

Sig. (2-tailed) . .982
N 51 51

 
  

 Happiness and vigorous activity 
Happiness 

Score 
Vig activty 

in mins 
Spearman's 
rho 

Happiness 
Score 

Correlation 
Coefficient 1.000 -.052

    Sig. (2-tailed) . .719
    N 51 51
 

As p values for both correlations were greater than 0.05, the results indicate 

that there is no significant relationship between happiness and minutes of 

moderate/vigorous or vigorous activity. 



7.5.8. One way ANOVA to investigate if there is a significant difference 

between the happiness scores in each of the three activity groups. 

 
Test for normal distribution and homogeneity of variance were conducted on 

all variables; 

 
Tests of Normality 

 

  
Activity mins per 
day Shapiro-Wilk 

    Statistic df Sig. 
Happiness Score inactive .891 7 .282
  active .971 29 .594
  very active .918 15 .181
 

 

 Test of Homogeneity of Variance 
 

  
Levene 
Statistic df1 df2 Sig. 

Happiness 
Score 

Based on Mean 1.877 2 48 .164
  

 
 

As the results of the tests for normality and homogeneity of variance were 

satisfactory (> 0.05), a parametric test was applied. 

  
One way - ANOVA 

 
Happiness Score  

  
Sum of 

Squares df 
Mean 

Square F Sig. 
Between 
Groups 1096.673 2 548.336 1.409 .254

Within Groups 18684.072 48 389.252    
Total 19780.745 50     
 
 



The results show that there was no significant difference in happiness scores 

between the different activity groups and therefore post hoc analysis was not 

required. A comparison of means (given below) was then considered - see 

Results. 

 
 

Descriptives 
 

  
Activity mins 
per day   Statistic 

Std. 
Error 

Happiness 
Score 

inactive Mean 124 5.76 

  active Mean 136 3.00 
  very active Mean 129. 6.89 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7.5.9. Kruskal Wallis ANOVA to investigate if there is a significant difference 
between the happiness scores in each of the three age groups 
 
                                                               
Test for normal distribution and homogeneity of variance were conducted on 

all variables; 

Tests of Normality 
 

 
 
 
 Test of Homogeneity of Variance 
 

  
Levene 
Statistic df1 df2 Sig. 

Happiness 
Score 

Based on Mean 5.583 2 48 .007
 
 
As p= 0.007, and therefore did not meet the requirements of homogeneity of 

variance, the non-parametric test, Kruskal-Wallis test was applied   

 

 

Results of Kruskal-Wallis: 
 

Test Statistics 
 

 
Happiness 

Score 
Chi-

Square 1.334 

df 2 
Asymp. 

Sig. .513 

 
As the significance value was greater than 0.05 (p = 0.51) the test show that 

there is no significant difference in happiness cores in relation to age of the 

participants. 

 Age Groups Shapiro-Wilk 
    Statistic df Sig. 
Happiness Score Young .965 9 .844
  Mid-age .943 19 .292
  Older .930 23 .108



7.5.10. Correlation between daily energy expenditure (kcals) from the 
Physical Activity Diaries (PADs) and the Sensewear Armbands (SWAs). 
 
 
Test for normal distribution were conducted on both variables. 

 

 Tests of Normality 
 
  Shapiro-Wilk 
  Statistic df Sig. 
Energy expenditure from 
diaries in kcals. .955 20 .443

Energy expenditure from 
armbands in kcals .970 20 .753
 
 
 
As p > 0.05, the samples are normally distributed and Pearson correlations 
test was applied.  
 

Correlations 
 

 

  

Daily energy 
expenditure 
from PAD’s. 

(kcals). 

Daily energy 
expenditure 
from SWA’s 

(kcals) 
Daily energy 
expenditure from PADs 
(kcals). 

Pearson Correlation 1 .640(**)
Sig. (2-tailed)   .002
N 20 20

**  Correlation is significant at the 0.01 level (2-tailed). 
 
 

The results from the Pearson correlation test (p = 0.002) show that three is a 

positive correlation between daily energy expenditure from the PAD’s and the 

SWA’s. The correlation coefficient (r = 0.64) indicate that the strength of the 

correlation is modest. 

 

 



Appendix 7.6. 

 

A brief evaluation of the BodyMedia Sensewear Armband. 

 

The Sensewear Armband was initially trialled by a subgroup of 23 

participants. Of these, one participant found the armband irritated his skin and 

felt uncomfortable and therefore it was removed after several hours. In 

addition three of the five armbands failed to work during use and the data 

from two of these participants was lost. One of the three armbands was 

repaired and two were returned to the manufacturer. As a result, data was 

collected from 20 participants (14 males and 6 females) and down loaded 

using the BodyMedia computer package. A SWA report was produced for 

each participant. The figure for the mean daily energy expenditure was taken 

from the SWA report and compared to the figure calculated from the physical 

activity diaries. (See Table 7.1.) 

 

 

 

 

 

 

 

 

 

 



Table 7.1. Daily expenditure levels (kcals) from PAD’s and SWA’s. 

Particip’t P.A.D’s: 
Mean daily energy 
expenditure kcals 

SWA’s: 
Mean daily 

energy 
expenditure 

kcals 

Difference 
 

k/cals 

Highest 
Estimate 

1 2871 2324 547 Diary 
2 2748 2459 289 Diary 
3 2792 1948 844 Diary 
4 2134 1566 568 Diary 
5 2552 2789 -237 Armband 
6 3344 2626 718 Diary 
7 3349 3482 -133 Armband 
8 3456 2598 858 Dairy 
9 2670 2748 -78 Armband 
10 2481 2354 127 Dairy 
11 2891 2608 283 Dairy 
12 2567 2719 -152 Armband 
13 1656 1904 -248 Armband 
14 2614 2902 -288 Armband 
15 2541 2022 519 Dairy 
16 2930 2285 645 Diary 
17 2345 1541 804 Diary 
18 1892 2111 -219 Armband 
19 3475 2924 551 Diary 
20 2778 2582 196 Diary 

Mean 
Values 

2704 2425 279  

 

 

 

Table7.2. A comparison of over and under estimation values in daily energy 

expenditure taken from Physical Activity Diaries and Sensewear Armbands.  

A Comparison of Physical Activity Diaries and Sensewear Armbands  
 
Number of participants showing overestimation of energy expenditure 
in PAD’s compared to SWA’s =                                                                   13 
Mean overestimation of kcals  =                                               534 kcals/day  
Range of overestimation ( kcals) =                                 127 – 844 kcals/day 
 
Number of participants showing underestimation of energy expenditure 
In PAD’s compared to SWA’s =                                                                     7 
Mean underestimation of kcals =                                              194 kcals/day 
Range of underestimation (kcals)                                     78 – 288 kcals/day 



A comparison between energy expenditure taken from the diaries and the 

SWA’s indicated that figures from the SWA’s was more likely to be higher. 

Table 7.1. shows that in thirteen of the twenty participants (65%) the 

estimated expenditure taken from the diaries was higher than the comparative 

figure taken from the SWA’s. Table 7.2. identifies that the difference between 

the two figures ranged from 127 – 844 kcals/day, with a mean value of 534 

kcals/day. In the remaining seven participants (35%), the SWA’s gave higher 

daily expenditure figures from the diaries, ranging from 78 kcals to 288 kcals 

and mean value of 194 kcals/day. 

Results from the Pearson correlation test show that there was a modest 

positive relationship between the two sets figures, (p = 0.002, and r = 0.64), 

supporting the use of physical activity diaries and armbands as valid method 

of measuring energy expenditure.  

A study investigating the accuracy of self reported activity levels compared to 

motion sensor devices suggests that when self reporting, people tend to 

overestimate time spent in high –intensity activities and underestimate time 

spent in light and moderate activities (Hagströmer, Oja & Sjöström, 2006). 

Activity monitors have also been found to underestimate energy expenditure 

during exercise activities such as cycling, jogging and strength training. 

(Ekelund et al, 2000; as cited by Hagströmer, Oja & Sjöström, 2006). A study 

by Fruin, Rankin, & Walberg (2004) comparing SWA’s with indirect 

calorimetry, found the SWA overestimated the energy expenditure of flat 

walking and underestimated inclined walking expenditure. As several (n=9) of 

the participants in the subgroup were involved in cycling, jogging, or strength 



training exercise and twelve participants listed walking as an activity. Based 

on the research noted, these activities may account for some of the 

expenditure differences found between the diaries and the armbands.  

Furthermore, a study by (Ainsworth et al, 2000a) comparing objective and 

subjective methods of energy expenditure measurement found the results 

were more likely to differ when measuring moderate/vigorous and very 

vigorous activity which may also account for some of the variations in the 

current study. Research by Mignault, St-Onge, Karelis, Allison, Rabas-Lhoret, 

(2005) compared energy expenditure measured using the Sensewear 

Armband with the doubly labelled water (DLW) – the gold standard of energy 

expenditure. The authors found agreement between the two methods to range 

between -243 to +176 kcal/day, and concluded this was an ‘acceptable’ level 

of similarity between the two methods.  

 

Over the sample group, the difference between the mean energy expenditure 

in diaries and armbands was 279 kcals/day. Previous research would suggest 

therefore that both methods provide acceptable and valid measurement tools 

across sample populations (Ainsworth et al, 2000a; Ainsworth et al, 2000b, 

Mignault et al.2005; Hagströmer, Oja & Sjöström, 2006). 

  

A different viewpoint however, is that in this study participants found the 

armbands to be more obtrusive and inconvenient than the Physical Activity 

Diaries, particularly in social settings. Therefore armbands may be more 

acceptable to participants in clinical or medical settings. 

 



Furthermore, several technical problems were experienced when using the 

SWA computer package to download the data and a lack of technical support 

from the UK supplier was found to be detrimental to the research being 

undertaken in this study.  

 

 



SenseWear Report   Created Sun 1, Mar 2009 Page 1

Clinician / Physician Hospital / Organization Practice / Department

Subject
PAr 963

Age
57

Gender
Male

Weight
73.5 kg

Height
168 cm

Handed
Right

Smoker
No

BMI
26.04

Start Time
Sat 10 May 2008 00:00

End Time
Wed 14 May 2008 00:00

Duration of View
4 days

Duration on-body
2 days 14 hrs 47 min  (65.4%)

Total Energy Expenditure

Daily Avg

2966 cal

Total
11864

1776

Sat

3189

Sun

3189

Mon

3710

Tue

Physical Activity Duration 
(3.0 METs)

Daily Avg

3:31
Total
14 hrs 3 min

0:00

Sat

3:06

Sun

4:41

Mon

6:16

Tue

Lying Down
(Noon to Noon)

Daily Avg

3:28
Total
13 hrs 52 min

0:00

Fri-Sat

0:00

Sat-Sun

6:57

Sun-Mon

6:55

Mon-Tue

Active Energy Expenditure 
(3.0 METs)

Daily Avg

1044 cal

Total
4177

0

Sat

840

Sun

1385

Mon

1952

Tue

Number of Steps

Daily Avg

14294 steps

Total
57176

0

Sat

19749

Sun

16401

Mon

21026

Tue

Sleep Duration
(Noon to Noon)

Daily Avg

2:13
Total
8 hrs 53 min

0:00

Fri-Sat

0:00

Sat-Sun

4:19

Sun-Mon

4:34

Mon-Tue

Average METs

Daily Avg

2.0

0.0

Sat

2.1

Sun

1.8

Mon

2.2

Tue

Duration on-body

Daily Avg

15:42
Total
2 days 14 hrs 47 min

0:00

Sat

17:01

Sun

22:55

Mon

22:51

Tue

 of 1


