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Summary 
 
 
This report describes the development of a programme to help sufferers from noise to 
cope more successfully with the problem. 
 
The back-ground to noise annoyance and subjective variability is outlined and the 
method employed, Cognitive Behavioural Therapy (CBT), discussed. 
 
The project develops CBT as an online course, which can be used by those with 
Internet connections, but the course was also made available in paper form for use by 
others.  All participants also received two CDs:  
 

 Cognitive therapy for noise related stress and   

 Desensitisation for noise related stress 
 
The e-learning element was based on the Moodle Learning Management System 
(http://moodle.org). 
 
Prior to using the course material, subjects were assessed psychologically in order to 
place them within the introvert-extravert framework and they also completed 
questionnaires to assess their quality of life and coping ability. 
 
There was a greater proportion of introverts in the noise complaint group than in the 
general population.  Prior to the course, introverts and extraverts were affected 
similarly, although extraverts coped more successfully. 
 
Assessment during the progress of the course was by contacts with the participants, 
mainly telephone and e-mail, and by the comments which they contributed to the online 
forums.  The tutors for the course offered advice on concerns which were raised in the 
forums. 
 
The coping and quality of life questionnaires were completed after the project and the 
pre-CBT and post-CBT questionnaires analysed statistically.   It was shown that both 
the introvert and extravert groups benefited, but extraverts may have gained more 
benefit than the introverts. 
 
There is discussion of the lessons learned from developing the course and how these 
might be applied to future developments. 
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1.0 Introduction 
 
Low frequency noise causes severe problems to the small number of people who are 

sensitive to its effects. Complainants tend to be middle aged and older, although a 

small number of younger people may be affected.  Perception of any continuous noise, 

whether low frequency or high frequency, will cause distress, but legislation and control 

is, in practice, more effective at solving higher frequency noise problems.  There are a 

number of reasons for this, both procedural and individual: 

 

 A-weighting, which is used for legislative assessment, underestimates the 

effects of noise with prominent low frequencies. It has been shown that a 

“penalty” should be added to the A-weighted level to account for the under-

assessment (Persson and Bjorkman, 1988; Persson et al., 1990); 

 Assessment of complaints is based on measurements which are normally 

averaged over a period of time.  However, low frequency noises often fluctuate 

in level, an annoying characteristic which will be lost in the averaging; 

 The spread of sensitivity around the hearing threshold leads to sounds being 

inaudible to one person, whilst clearly audible to another; 

 Compression of the hearing contours at low frequencies leads to a rapid growth 

in annoyance with increase of level. 

 

A result of the difficulties in assessment and control is that there are a number of 

people in the community, mainly older people, whose quality of life is affected by their 

perception of low frequency noise.  Complaints that the noise is ruining their lives must 

be taken seriously, for both human and resource considerations.  Their poor quality of 

life leads to calls upon the resources of both environmental control and medical 

practitioners.  Demographic trends towards an aging population, when coupled with the 

age-related onset of low frequency noise complaints, leads to a prediction that 

demands upon resources from low frequency noise sufferers will increase in the future. 

More details of the demographic changes are given in Appendix 1.  Location and 

control of noise sources must be given top priority in the alleviation of noise problems, 

but experience of controlling the problems which lead to complaints of low frequency 

noise has not been very promising. Complainants are left to endure the problem.  

Some may withdraw within themselves, continuing to suffer without further complaints 
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to external authorities.  This is a very unsatisfactory outcome.  Others may continue to 

complain, making demands on resources, but to no effect.  This is also unsatisfactory.  

A very small number of complainants are known to have improved their situation by 

changing and controlling their attitude to the noise, in a form of self-help.   

 

Equipping individuals with the requisite skills to re-establish control over their lives is 

consistent with the need to address a core symptom recorded by low frequency noise 

sufferers, namely „loss of control‟, over their personal space, (Leventhall et al., 2003).  

This apparent convergence between policy decisions, research and health care 

demands has led to an opportunity to explore the ability of self-focussed techniques 

(e.g. Cognitive Behavioural Therapy - CBT) and technological innovation, to improve 

treatment and effectiveness in reducing the personal impact of low frequency noise 

annoyance.  In order for this approach to be effective it will need to accommodate the 

influence of one of the most elusive aspects of low frequency noise impact, namely 

individual differences. 

 

The present work, which is an extension of earlier group sessions in Defra project 

NANR125   (Leventhall et al., 2008), develops 

an online course of computerised Cognitive 

Behavioural Therapy (CBT) in order to enable 

participants to learn methods of coping with the 

noise, by guiding them through a course of CBT 

which had been specially prepared for sufferers 

from noise. 

 

 

2.0 Individual Response to 
Noise 

 
The complex area of human response to noise 

shows considerable individual differences.  A 

simple model is that, when people are exposed 

to noise, they adopt a position on a response 

scale somewhere between "Passive 

Acceptance" and an "Aggressive Resentment", as shown in Figure 1.  The position 

  Aggressive resentment 
 
 
 
  Vocal non-acceptance 
 
 
 
  Aggrieved Acceptance 
 
 
 
  Reluctant Acceptance 
 
 
  Passive Acceptance 
 
 

Figure 1: Response scale 
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which they take on the scale depends partly on the characteristics of the noise and also 

on other factors, including situational and personality features of the person concerned.  

The problem increases in complexity as the noise level becomes lower and the 

responses reduce in number, leaving a small group of very stressed persons, who have 

great difficulty in coping with their situation.  They may become a drain on Local 

Authority and Health Service resources or relapse into a distressed and resentful lonely 

state.  Demographic changes are increasing the number of people in this age group 

and this may lead to an increased incidence of complaint of low frequency noise. 

 

 

2.1  Response Variability  

A simple model for considering human response to sound identifies three broad stages: 

Detection, Perception and Response (Figure 2, (Leventhall, 1998)): 

 
1. The input stimuli enter the detection mechanism, the ear; 

2. The stimuli are perceived in the brain as sounds, giving an indication of their 

frequencies and levels;  

3. Response, which is greatly influenced by emotions, follows from perception;   

 

Detection 

  Perception 

Response 
Inputs 

                                               Figure 2: Response Model 
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There is variability at all the stages, but the best quantified steps are detection and 

perception, leading, for example, to the well known equal loudness contours and 

hearing thresholds (ISO:226, 2003).   

It is the area of „response‟ that displays the widest variations where, for a given low 

level of unwanted sound, responses of different individuals may vary between “not 

bothered” to “it‟s ruining my life” and a position adopted accordingly on the response 

scale shown in Figure 1.  Low frequency noise may be especially annoying to some of 

those subjected to it (Leventhall, 2004), leading to responses which do not conform to 

what is expected from hearing sensitivity. 

Individual differences in detection thresholds and sensitivity may prove to be another 

confounding relationship within the emerging demographic, as the impact of ageing 

upon loss of hearing sensitivity is not uniform across frequencies.  There is little loss at 

lower frequencies. 

2.2 Variability: Perception Threshold The average perception threshold shown in 

Figure 3 contains two overlapping studies.  The threshold above 20Hz is from 
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ISO226 (ISO:226, 2003), whilst that from 4Hz to 125Hz is from a Danish study 

(Watanabe and Møller, 1990). The threshold varies from 107dB at 4Hz to 14dB at 

200Hz and is 97dB at 10Hz. 

However, even in this area of relatively robust measurement, the description of 

sensitivity needs some conditionality.  For example, the threshold values shown in 

Figure 3 are median values, for which 50% of the test subjects (who were typically 

young adults) are less sensitive and 50% more sensitive.  The standard deviations of 

threshold measurements are about 6dB, which leads to 16% of the population being at 

least 6dB more sensitive than the median and about 2% at least 12dB more sensitive 

than the median.  Thus, it is possible that the Environmental Health Practitioner may 

encounter individuals who have hearing threshold sensitivities equivalent to two 

standard deviations away from the mean threshold.  Another, and related factor, within 

this area is the assumption that, as age 

increases, hearing sensitivity will generally 

decrease, relative to the mean threshold 

curve.  The thresholds shown in Figure 3 

are for young adults and, although hearing 

generally does deteriorate with age, the 

main effect is at higher frequencies.  A 

Netherlands study (N S G, 1999; Sloven, 

2001; van den Berg and Passchier-

Vermeer, 1999) defines the threshold for 

the 10% most sensitive 50 – 60 year olds 

as a criterion for noise assessment.  

These thresholds, in Table 1, are about 

3dB higher than those of ISO226. ISO 

7029 (ISO7029, 2000), which considers 

the statistics of the threshold in the 

frequency range from 8000Hz down to 

125Hz, shows that, at 125Hz, 10% of 60 

year old males have at least 4dB greater hearing sensitivity than the median young 

adult , shown  in Table 1.  Hearing at low frequencies is also reviewed in (Møller and 

Pedersen, 2004). 

Low frequency hearing threshold for 
levels for 50% and 10% of the 
population          
(NSG reference curve in bold) 

  Otologically                 Otologically 

  Unselected               Selected 
  Population         Young adults 
  50 –60 years           (ISO 226) 
 

Freq 
Hz 

50% 
dB 

10% 
 dB 

50% 
dB 

10% 
 dB 

  10 103  92  96  89 

  12.5   99  88  92  85 

  16   95  84  88  81 

  20   85  74  78  71 

  25   75  64  66  59 

  31.5   66  55  59  52 

  40   58  46  51  43 

  50   51  39  44  36 

  63   45  33  38  30 

  80   39  27  32  24 

100   34  22  27  19 

125   29  18  22  15 

160   25  14  18  11 

 200   22  10  15    7 

 
   Table 1: NSG reference curve 
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2.3 Variability: Annoyance Evidence that responses to low frequency noise may 

be less amenable to a single predictive measure can be found from research into a 

rapid increase in annoyance that occurs across the low frequency range.  While the 

overall shape of human hearing thresholds show a decline in detection sensitivity for 

the low frequencies, there is a more rapid growth in annoyance with increase of level at 

low frequencies, shown in Figure 4 (Møller, 1987).  At the lowest frequencies, which are 

on the right of the figure, the level must be greater for the sound to be perceived, but 

the annoyance range at 4Hz is covered in a range of about 10dB, compared with 40dB 

at 31.5Hz.  

Figure 4: Annoyance rating, showing rapid growth at low frequencies  
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3.0     The problem to be addressed 
 
The question which must be posed is:  

What can be done to help the small number of people who are adversely 

affected by low frequency noise?   

Experience has shown that the following circumstances may arise: 

 No noise can be measured; 

 A noise can be measured but is within regulatory limits; 

 Measurements of the noise do not correlate with a subject‟s record of its 

occurrence; 

  A noise can be measured and exceeds regulatory limits;.  

If a noise cannot be measured there may be an assumption of tinnitus (van den Berg, 

2008), but it is possible that our methods for measuring the noise do not reveal all its 

characteristics.  For example, low frequency noises, especially those originating at a 

distance, fluctuate in level.  Measurements such as a 10-minute Leq lose information 

on the fluctuations, which might be an important contribution to annoyance (Bradley, 

1994; Persson-Waye et al., 1997; Persson Waye, 1996). 

As shown above, the standard deviation of the threshold is typically around 6dB  

(Watanabe and Møller, 1990), but has been shown to vary in the low frequency region 

(Kurakata and Mizunami, 2008).  However, complainants do not normally have 

sensitive low frequency hearing, but lie within the normal range above and below the 

median threshold (Moorhouse et al., 2004; Walford, 1983).  

 

If a noise is measured, but is within regulatory limits, the complainant is expected to live 

with the problem.  Several of the subjects in the current project were in this category 

and found adaptation to be very difficult.  

 

When a noise is measured, but its occurrence does not correlate with the complainant‟s 

perception of the noise, there may be the assumption of tinnitus.   
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If a noise is measured as above regulatory limits, and correlates with the subject‟s 

perception, then noise control measures should be commenced, but these are not 

always successful. 

 

When there is an absence of any distinctive detection or sensitivity anomaly this 

highlights the possibility that the response is a composite one drawn from a number  

of  parameters  which  converge  to   initiate  a  psychological  trigger  for  the  extreme  

responses, which typically include the following (Møller and Lydolf, 2002; Nagai et al., 

1989): 

 
distraction; dizziness; eye strain; fatigue; feeling vibration; headache; insomnia; 
muscle spasms; nausea; nose bleeds; palpitations; pressure in the ears or head; 
skin burning; stress; tension etc.  
 

Personal accounts from sufferers have been given by the Low Frequency Noise 

Sufferers Association (Anon, 1990). 

 

Extreme responses indicate that individuals, far from learning to cope with and, 

habituate to, the perceived noise, become increasingly sensitive to the noise with 

associated elevated anxiety.  The mechanisms of habituation and sensitisation act 

together to create an integrated response, one that can track change and support 

behavioural adaptability, after which activation levels can be returned to pre-change 

levels of habituation.  An effective balance between capacity and demand should 

prompt experiences that correspond to effective habituation, while an imbalance may 

correspond to a sensitisation response that does not promote a return to adaptive 

habituation.  The common theme across studies assessing the subjective impact of low 

frequency noise has been the tendency for sufferers' annoyance to increase, the quality 

of life to degrade over time and for them to rise towards the maximum resentment end 

of the scale shown in Figure 1.  Addressing individuals‟ experience of the noise is 

pivotal, as low frequency noise may operate at the margins of processes that underpin 

detection, orientation, location, and coping, with many low frequency noise sufferers 

reporting distress at noise levels close to or just above their hearing threshold 

(Moorhouse et al., 2004).  Low frequency noise may arguably occupy a unique place in 

noise annoyance as a number of prime psychoacoustic cues, important to adaptive 

habituation (coping) are attenuated (Benton, 1991).  Given the particular combination of 
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personal and systematic assessment limitations and personal coping demands 

encountered by individuals, the development of personal strategies for coping may 

offer a targeted solution to the stress and distress caused by low frequency noise.   

 

We have responsibilities to a group of people, genuinely suffering from perception of 

noises, for which the sources may not yet have been located.  Tracing and controlling 

noise sources must always be the highest priority, but it is proper to consider some 

interim means of relieving the problems of complainants.  This project describes a 

therapeutic approach to ease the stress arising from unsolved problems of low 

frequency noise, so improving the coping capacity of those affected and helping them 

to move lower down the response scale of Figure 1. 

 
An earlier project had been carried out for Defra (NANR 125) (Leventhall et al., 2008) 

This project, which included nine people in group psychotherapy sessions, led by 

Donald Robertson, showed the promise of Cognitive Behavioural Therapy (CBT) in 

helping complainants to improve their level of relaxation and to desensitise from noise. 

 

 

4.0     Review of Cognitive Behavioural Therapy   
 

An aim of the present project is to investigate the application of Computer Cognitive 

Behaviour Therapy (CCBT) in remote treatment of those suffering stress responses to 

their acoustic environment.  CCBT includes desensitisation and modification of 

responses to adverse sensory inputs.  It deals with the condition of a person, as 

presented now, and aims to improve that condition, rather than looking into the past for 

a cause of the problem, as in psychoanalysis.  Importantly, the techniques are simple 

and relatively easy to learn, acting as an invaluable proactive self-care tool. 

 

Recent work by others has shown the effectiveness of CCBT programmes (Carlbrig et 

al., 2006; Hayward et al., 2007; Kaltenthaler et al., 2004; Marks, 2004; Proudfoot et al., 

2004; Wright and Small, 2005), whilst Spek and collaborators carried out a meta 

analysis of earlier work, with positive outcomes for CCBT, which is now on a proven 

scientific basis (Spek et al., 2007).  These papers confirm the future for computer 

based CBT as a preferred method of treating mild to moderate symptoms. 
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Koegel and collaborators  (Koegel et al., 2004)  deal with hypersensitivity to noise in  

autistic children, who have extreme reactions paralleling those of some low frequency 

noise sufferers.  Keogel suggests that the extreme responses may be “symptomatic of 

phobia rather than actual pain”.  Development of phobia could explain why low 

frequency noise sufferers are so badly affected by noises which it is difficult to 

measure, and characterised by elevated anxiety in response to exposure to „their‟ 

noise. Inhibiting escalation of anxiety levels through self-administration of a CCBT 

programme signals the return of control to the sufferer, therein inhibiting both direct 

cause of anxiety (noise) and indirect, yet associated, sources fuelled by failure to 

„eliminate‟ the noise.   

 

It should also be noted that the experience of low frequency noise sufferers is that they 

take the quite reasonable standpoint that there is basically nothing wrong with them 

and that they will feel fine again once the noise is controlled.  They also resent any 

suggestion that their noise may be tinnitus related, remaining confident that it is of 

external origin.  Such feelings must be taken into account in helping them, as they are 

an integral part of their „phobic‟ response. 

 

The previous work for Defra has shown the need to develop treatment for those who 

find it difficult to attend group session.  The final recommendations were: 

 

The Group sessions provide an indication of what might work on a CD so that a CD 

with several tracks could be effective, including: 

 An explanation of noise problems and their subjective effects. Possibly 

accompanied by a slide show, for those who are able to view this; 

 A practice relaxation track; 

 Psychotherapy tracks explaining and practicing the techniques used in the 

sessions. 

Monitoring to be by postal questionnaires of quality of life and coping with telephone 

and e-mail for support. 

 

At the time when this was written, in late 2005, the research team was not aware of the 

National Health Service work on CCBT, which was given publicity in early 2007                                            
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(see http://www.nice.org.uk/Guidance/TA97/Guidance/pdf/English).  However, the 

parallel between the proposals above and what has been approved for the NHS, 

reassured the team of the appropriateness of their planned approach to the problems 

of noise sufferers, in particular those who need immediate help and those who are 

geographically isolated.  The present project is a development of the above proposals, 

modified by additional reflections by the team, which have developed over the past few 

years. 

 

 

5.0     Research Plan and Implementation  
 

5.1  Planning  

There were a number of aspects to the planning which proceeded in parallel: 

 Development of the course material  i.e., CDs and Workbook; 

 Development of the on-line learning system; 

 Recruitment of subjects 

 

The development of the project Workbook and CDs is described in Section 8.0. 

Methods of obtaining subjects are described in section 6.0.  The development and use 

of an on-line Learning Management System is described in Section 9.0 and Appendix 

4.  Assessment of subjects is described in sections 7 and 10. 

 

5.2 Summary of Study Aims  

The project assessed the impact of CCBT sessions, backed by a workbook and CDs, 

on subjects who were all unpaid volunteers and who had a problem of perception of 

low frequency noise.  This work follows on from the research team‟s previous study for 

Defra and builds upon recent advances in NHS primary care, which have been 

available since April 2007, for referrals to CCBT programs for mild to moderate cases 

of depression, anxiety and phobias.  Persistent noise complainants initially fall in the 

anxiety/phobia category, a category from which can develop depression and phobic 

disorders.  The overarching aim of the study was to assess the impact of the 

experimental CBT programme as measured against key predictors of quality of life and 

personal coping, measures that were successfully developed in the previous study.  

http://www.nice.org.uk/Guidance/TA97/Guidance/pdf/English
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The present work examined the capacity of CCBT to operate across a range of 

individual differences measured as personality.  

 

5.3 Design  

The study was a within group repeated measures design. Publicity for the project 

attracted an encouraging number of enquiries: 

 

n = 46 subjects completed the initial Low Frequency Noise Reaction 

       Questionnaire (LFNRQ) 

n = 40 subjects completed the Insights Evaluator questionnaire 

n= 27 subjects completed the final low frequency noise questionnaire 

n= 27 subjects completed both the initial and final coping questionnaire 

 

Consequently, 40 subjects commenced the course and 27 completed, giving a drop-out 

rate of about one third. 

 

Enquirers had been informed that they could not be accepted on the project unless the 

initial questionnaires were completed, which explains the high returns for these. 

However, a number of the initial subjects withdrew after they received the workbook 

and CDs, feeling that the programme was not what they needed.  Others who 

commenced the programme were not able to progress with the work required of them 

through illness, family problems etc.  Additionally, several participants, who knew the 

source of the disturbing noise, were not able to reconcile themselves to work towards 

acceptance of this external problem (the disturbing noise) which they strongly resented 

and felt that it was not appropriate for them to be expected to learn to live with the 

noise.  The number of participants who completed the course and returned the final 

questionnaires was 27.  However, some of those who dropped out expressed 

appreciation for the CDs, which they had found helpful. Initial assessment of subjects is 

described in Section 6. 
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5.4 Subjects’ scores  

Scores on self-report questionnaires were collected before and after the CBT 

intervention.  The questionnaires were designed with ipsative1  and Likert2 scales, with 

one questionnaire a composite.  The questionnaires registered self-reported 

perceptions of before-and-after quality of life and coping ability.  Comparison of the 

questionnaire results before and after the therapeutic intervention gives a measure of 

how the project helped the participants.  

 

A further and specific measure was made of personality.  The personality measure, 

using the Insights Discovery Preference EvaluatorTM, was introduced for two principal 

reasons: firstly to be able to place individuals within a typological system in order to 

examine possible groupings within particular types (e.g. Introverted 

thinking/Extraverted feeling), as personality has been indicated as an independent 

variable in sensitivity to noise (Belojevic et al., 2003).  Secondly, measurement of 

personality within this system offered the potential for highlighting communication blind 

spots (communication styles likely to increase anxiety) associated with personality type.  

 

5.5 Description of Questionnaires 

 

The Insights Discovery Preference Evaluator (IDPE) The IDPE is a composite 

ipsative-scaled evaluator consisting of 25 frames in which the user chooses from a 

choice of four word pairs a „Most‟, a „Least‟ and then scores the remaining two options 

numerically between least and most.  Each of the four items in frame measure 

preferences, called „Fiery Red‟ (Extraverted thinking), „Sunshine Yellow‟ (Extraverted 

Feeling), „Earth Green‟ (Introverted Feeling) and „Cool Blue‟ (Introverted Thinking).  A 

completed evaluator will have 25 colour preference scores, each given a score 

between 6 (for most) and 0 (for least), for each of the four colours (shown as 

quadrants).  A simple arithmetic mean across all 25 frames is calculated for each of the 

four quadrants.  

 

Low Frequency Reaction Questionnaire This is based on a Likert  design with 

respondents able to select response options ranging from „Not at all‟ to „Most of the 

                                            
1
 Ipsative: self determination of one‟s performance. 

2
 Lickert: Subjects specify level of agreement with alternative statements 
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time‟.  The questionnaire is shown in Appendix 2.  Questions registered subjects‟ 

subjective experience of the noise and also asks them to record impressions of how the 

noise has impacted on aspects of their lives.  An existing Tinnitus Reaction 

Questionnaire (Wilson et al., 1991)  was used as the basis for the questionnaire after 

modification in the following ways: 

 Each question originally commenced with "My tinnitus has…."  All  questions 

were changed to commence with "The noise has…"   and the questionnaire was 

titled "Low Frequency Noise Questionnaire; 

 Some other modifications were made and additional questions were added to 

reflect some low frequency noise sufferers‟ statements of how the noise affected 

them;   

 Subjects were asked to list prescription drugs that they were taking and were 

invited to send comments on the noise which they heard   

 

Quality of Coping Questionnaire (Q of C) This registered specific responses to 

individuals‟ perceived capacity to manage the noise and other competing demands. 

The questionnaire required responses to 8 questions within the categories of Strongly 

Agree, Agree, Neutral, Disagree for each item.  The questionnaire is shown in 

Appendix 2. 

 

6.0  Recruitment of Participants   

Subjects were recruited through the team‟s contacts including;  

 

 those already known to the project team; 

 referrals from local authorities; 

 referrals from UK organisations such as the Noise Network, The Low 

Frequency Noise Sufferers Association, the Noise Abatement Society and 

the Low Frequency Noise Help Line; 

 National and international contacts through the internet Hum Forum;  

 Website interest, stimulated by Google adverts, based on search 

keywords, which ran for about two months 
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A dedicated web page was established for the project. (www.copingwithnoise.org).  

This hosted a public area explaining the project and a password protected area, which 

linked to the information for the online course, enabling those who wished to do so to 

work online.  A discussion group, restricted to participants, was included in the web 

page, enabling participants to share their feelings and learned experiences.  This 

capacity to share feelings and information was found to be important during the 

previous Defra project. 

 

Some of the initial subjects did not have internet access but, although the project was 

described as internet based, their urgent need for help caused us to enrol them on a 

paper-based version of the course, so that they could work with the CDs and 

Workbook.  It was then decided to send all participants the printed Workbook in 

addition to the CDs.  Initially, the internet based participants were also due to receive 

only the CDs.  An advantage of providing a printed workbook was that it could be 

studied offline. 

  

Initial subject numbers was n = 46, of whom 40 returned all the questionnaires required 

for them to start the course.  The details are shown in Table 2.  

 

Demographics             

Total number of initial participants = 46 
   

  

  
31 female,  
15 male 

    
  

 
Number of participants who completed IDPE profiles = 40 

  
26 female,  
14 male 

    
  

 
      

 

Table 2: Group Demographics 

http://www.copingwithnoise.org/
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7.0 Personality Assessment   
 

Individual Differences are ascribed the role of rogue variables in either enhancing or 

undoing the effectiveness of therapeutic variables.  The previous Defra work showed 

that low frequency noise sufferers tended to certain personality types, although not 

exclusively so.  

Figure 5: Placement of participants on the IDPE wheel 

 

For the purpose of this study, the Insights Discovery Preference Evaluator
TM 

(IDPE) 

was used to locate individuals within one of the Jungian Types.  The Jungian system is 

comprised of two attitudes (introversion and extraversion) and two rational functions 

(thinking and feeling) and two irrational functions (sensing and intuition).  The IDPE 

provides a bi-polar two factor space mapped as a wheel around which individuals are 

located as shown in Figure 5, which shows the subjects located on the wheel of the 

Insights bi-polar quadrants.  Of the 40 completed evaluators, 9 were identified as 

Figure 5: Placement of participants on the IDPE wheel 

 

Extraversion 
Introversion 
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extraverts and the remaining 31 were located within introversion quadrants.  It should 

be noted that the overall distribution of UK preference scores (personality types) within 

the whole Insights system, which has a sample in excess of 450,000, shows an even 

split between the quadrants. 

 

When the data is refined and reviewed against age, the Insights population data shows 

an average percentage of introverts for the age range between 50-69 to be 58.05% 

while for the experimental group the percentage of introverts is much higher at 77.5%, 

as shown in Table 3.  

 

The IDPE provides a bi-polar two-factor space mapped as a wheel around which 

individuals are located as shown in Figure 5, which shows subjects location within the 

Insights bi-polar quadrants. 

 

The combined introvert percentage is 77.5% (31 profiles) with extraverts accounting for 

only 22.5% (9 profiles).  The Jungian constructs, which underlie the Insights model, 

offer an explanation of why the distribution of types may skew in this manner and is 

described in Appendix 3.   

 

Population 
Segment 

Sample Size 
within IDPE 

Average Colour Scores 
Scale 0 to 6 

Percentage of population with 
Dominant Colour Energy 

  Blue Green Yellow Red Blue Green Yellow Red 

50 to 59 19,112 3.37 3.73 3.29 3.12 23.1% 33.2% 20.7% 23.1% 

60 to 69  1,954 3.38 3.89 3.25 3.04 22.9% 36.9% 18.6% 21.5% 

70 to 79 125 3.58 3.95 3.05 2.81 20.8% 44.8% 16.8% 17.6% 

          

Experimental 
group 40     30% 47.5% 10% 12.5% 

Average age Approx 55         

 
Table 3: Distribution of types shown against age  

 

Participants had been invited to give their ages in 10 year groupings, 26 – 35, 36 – 45 

etc.  The distribution for the 41 initial participants who gave their ages is shown in 

Figure 6.  There is a broad peak over the 46 – 65 year range. 
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8.0 Cognitive Behavioural Therapy applied to on-line 
treatment 
 

8.1 Design and Treatment Methods  

Following the previous Defra study, which consisted of group therapy sessions 

conducted face-to-face, it was decided to broaden the scope of the project by adopting 

a supported self-help format, which a greater number of participants would be able to 

make use of.  Initially the team chose to develop online resources, modelling best 

practice from existing computer-based CBT lessons.  However, during the process of 

designing the content, it was determined that producing a printed manual and CDs, 

incorporating the same content, would be easier than anticipated and could be used 

with participants who lacked internet access or had accessibility problems using 

computer-based resources.  Moreover, it was also determined from discussion with 

prospective participants that: 

1. Some participants who possessed internet access nevertheless preferred to work 

from the printed manual and CD; 

2. Posting out the manual and CD would allow treatment to begin sooner, while 

finishing touches were being made to the online lessons. 
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                       Figure 6: Participant age distribution 
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A downloadable (PDF) version of the printed manual was made available on the 

website for the online lessons, along with downloadable (MP3) versions of the two 

CDs.  The online lessons replicated the content of the manuals, and were intended to 

be used alongside the audio recordings (MP3/CD).  Printed manuals and CDs were 

sent to all participants.  Most could therefore choose whether they preferred to work 

online or from the hard copies provided.  Some participants may have read the lessons 

both online and from the printed manuals.  

 

8.2 Manual Design  

The self-help manual was entitled “Coping with Noise Workbook: Self-help using CBT 

for Noise-Related Stress.”  It consisted of 78 black and white A4 pages of material in 

large typeface.  The manual was carefully designed, including a variety of forms, 

diagrams, and other features, and professionally printed with a colour cover.  Attempts 

were made to make it look as appealing and accessible as possible for participants.  

Donald Robertson designed the manual layout and contents.  It was reviewed by two 

other psychotherapists who provided some further advice on the content and design.  

 

The manual contained five lessons, each with subsections, as detailed in the table 

below. 
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Lesson 1: Introduction and Preparation The team agreed that it was important to 

begin with a plain English introduction which attempted to motivate and reassure 

participants, while answering key “frequently asked questions.”  It was felt important to 

emphasise that the study was not meant to discount the practical side of the problem, 

i.e., locating and removing the possible external source of the sound. 

 

Lesson 2: Building Motivation and Monitoring Progress There is a general 

consensus in the clinical and research literature that client motivation is one of the most 

Manual:  Table of Contents 

Preface: Before we Even Get Started  

Lesson 1: Introduction & Preparation  

Getting Started  

Frequently Asked Questions (FAQs)  

Three Taster Exercises  

Lesson 2: Building Motivation & Monitoring Progress  

Building your Motivation  

Motivation Review  

Motivation Review Form  

Monitoring your Progress  

Lesson 3: Desensitisation to Sounds  

Understanding Desensitisation  

Using your Audio Session: Desensitisation for Noise-related Stress  

Lesson 4: Healthy Thinking about Sounds  

Challenging Unhelpful Thoughts  

Identifying Alternative Ways of Thinking  

Monitoring your Thinking  

Rehearsing Positive Ways of Thinking  

Lesson 5: Learning to Sleep Better  

Understanding Sleep Problems  

Sleep Hygiene Therapy  

Sleep-Inducing Relaxation Techniques  

Healthy Thinking about Sleep  

Appendices:  

Desensitisation for Noise-Related Stress (CD Script)  

Cognitive Therapy for Noise-Related Stress (CD Script)  

Quick & Easy Daily Progress Record  
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important mediating factors determining the outcome of treatment.  This seems 

especially true when it comes to self-help.  There are, however, some techniques within 

the field of cognitive and behaviour therapy which have been used to enhance 

motivation.  This section therefore begins by attempting to reinforce client motivation by 

using “task-motivational” (Barber) instructions, cognitive techniques, and mental 

imagery. 

 

Lesson 3: Desensitisation to Sounds  This section focuses on behaviour therapy 

techniques employing relaxation, which are derived from the clinical and research 

literature on phobia and anxiety management.  These methods can also facilitate sleep 

onset, which seems to be a problem for many of our participants.  Information on the 

desensitisation approach is given, along with some taster exercises and instructions on 

using the desensitisation CD and monitoring progress.  The technical term 

“desensitisation” actually seemed to appeal to most participants, and they frequently 

used it themselves. 

 

Lesson 4: Healthy Thinking about Sounds This section focuses on cognitive therapy 

techniques, employing self-disputing and thought monitoring.  This approach was 

expected to be more difficult for our participants to implement in a self-help format, but 

potentially to contribute more to longer-term improvement.  There is some indication 

from the feedback that participants found this section hard work but several reported 

significant benefits.  It could perhaps be simplified, though.  Information on using 

cognitive therapy for self-help is given, along with some taster exercises and 

instructions on using the cognitive therapy CD and monitoring progress.  The technical 

term “cognitive” seemed unhelpful to one or two participants, which we anticipated, 

hence we use the expression “healthy thinking” instead of “cognitive therapy” in this 

section. 

 

Lesson 5: Learning to Sleep Better This section was included because it was 

anticipated that sleep onset and quality would be common issues which might respond 

well to self-help, and the use of CDs.  The feedback from participants lends some 

support to this assumption.  This section also builds upon relaxation (behavioural) and 

thinking (cognitive) techniques covered in previous sections, and constituted a natural 
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progression for many participants, many of whom had already reported some 

improvement in sleep onset while using the desensitisation CD. 

 

Appendices These included the scripts of the CDs for reference, so that participants 

could see exactly what was included on the recording.  Quick and Easy Daily Progress 

Records were also included in this section (see below). 

 

8.3 CD Design 

Participants were each given two CDs to accompany their printed manuals: 

 

1. Desensitisation for Noise-Related Stress 

2. Cognitive Therapy for Noise-Related Stress 

 

These were both approximately 25 minutes in length and designed so that they could 

be listened to on a daily basis, either during the day, or lying in bed, before going to 

sleep.  Transcripts of both CDs were included in the appendix to the printed manual.  

Downloadable MP3 versions were made available on the online course. 

 

The use of CDs was found to be particularly important in the previous study, and 

feedback from this group suggested that the CDs formed perhaps the most important 

part of the process, especially the Desensitisation CD.  CDs and MP3s provide a low-

cost and easily implemented treatment option.  For research purposes, it is also useful 

to note that CD use is easily replicable, as every participant listened to absolutely 

identical recordings. 

 

8.4 Online Lessons Design 

The team designed a set of online lessons based upon the Moodle Learning 

Management software used in education and adapted for our purpose by Brookes 

Computer Services (Lyn Leventhall).  More information is given in Appendix 4.  The 

lessons were loosely based upon existing CCBT treatments for anxiety and depression.  

The online lessons simply replicated the lessons in the printed manual and included 

MP3 versions of the two CDs sent out with the manuals.  There was negligible 

difference in content.  The online lessons also included additional short MP3 files, 
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which were abbreviated versions of the CDs, trimmed down to approximately fifteen 

minutes. 

 

Online participants also had access to discussion forums, which were developed within 

Moodle, where they received support from each other and from the project team.  

These forums helped to monitor progress.  Some participants reported finding the 

messages slightly distracting or disturbing, while others found them helpful.  Toward 

the end of the study, settings were changed therefore, so that forum messages ceased 

being sent out automatically to participants by e-mail, although they could still be 

accessed online via the website. 

 

A few participants seemed to find it easier to work from the printed manual rather than 

the website.  However, the website contains the printed manual in PDF format so that it 

can potentially by downloaded and printed off at home by participants in the future. 

 

8.5 Suggestions for Revision 

The project team were keen to identify any areas where the materials could be 

improved, based on participant feedback.  The following key points were extracted from 

discussion with participants: 

 

1. There was mixed feedback about the wording of the manual.  At first, several 

participants reported finding it “too academic”.  However, as the study progressed, a 

similar number of participants made opposing comments, complimenting the team 

on the “plain English” and readability of the materials; 

2. Participants seemed to show greatest preference for using the Desensitisation CD 

over other materials.  This is consistent with findings from the previous Defra study, 

where low frequency noise sufferers seemed to show a preference for 

relaxation/self-hypnosis CDs over other techniques;   

3. Several participants commented that they found messages posted by other 

participants unhelpful or counter-productive.  Some people found it reassuring to 

hear from others with similar problems.  However, others felt they tended to focus 

on the possible source of the noise, perceived health risks, and other “external” 

problems in a way which maintained anxiety and was therefore counter-therapeutic. 
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The intention was to provide a range of therapeutic techniques and information, with 

the possibility of revising the Manual later, removing anything deemed unnecessary, 

based on participants‟ feedback.  In fact, most of the participants appeared comfortable 

with the size and amount of content.  Though it may not be appropriate to make the 

Manual any longer, there may be scope for some reduction or simplification of the 

contents.  One area where changes could be made might be the cognitive therapy 

section which could, perhaps, be simplified by focusing on a mindfulness-based CBT 

approach rather than disputation techniques.  Discussions with participants, which 

often revolved around themes of control and acceptance, suggested that mindfulness 

and acceptance based CBT approaches might be well-suited to this client group. 

 

 

9.0 Monitoring and feedback from participants 
 

Participants were encouraged to provide as much feedback as possible, through 

telephone support provided during the study, the e-mail forums linked to the online 

course website, and their progress reports, whether written or submitted online. 

 

9.1 Participant Comments and Feedback 

Several participants expressed mixed feelings about their participation in the study.  

They reported feeling that the study was unsuited to their needs, which they viewed as 

primarily depending upon the resolution of the external problem, i.e., stopping or 

escaping the perceived sound.  One of the participants, who dropped out of the study 

without completing treatment, sent the team an e-mail clearly explaining this conflict.  

This participant moved house during the study to escape from the noise, effectively 

terminating his participation: 

 

ñI had to leave [my house] as the course was never, however long I did it, going 

to enable me to live with the noise of my neighbour's boiler coming through our 

party wall and filling my house.  One of the problems is that the course is never 

going to answer the injustice of suffering something so intrusive, deliberate and 

unfair.  One is being asked to learn to bear something that justice should deal 

with, but doesn't.  We live in a country that has abandoned the concept of justice 

and now expects people to just shut up and put up with things.  Is this to be 
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applied to mugging, rape and burglary next?  I suppose it would be much easier 

and cheaper if victims just stopped complaining and learnt to put up with these 

things.    

 I had to give up my job and have been driven out of my house, which I 

have still been unable to sell (I'm in rented accommodation).  A course of any 

sort is not going to answer the basic human desire for justice.  I cannot or rather 

I do not see why I should try to desensitise myself to my own humanity. 

 If the noise had been of the sort of morally neutral low frequency noise 

that afflicts so many of your other clients then I can see that the course would be 

a very great help.  Indeed I do suffer from such a noise as well and it does not 

bother me at all now.  I learnt to live with it many years ago and I know now, 

since it followed me to my new address, that it must come from inside my own 

head. [é] 

  The course has helped me to be more level-headed about sounds 

generally and for this I am grateful.  I don't mean to give the impression it has 

been useless - the problems were that the original noise was too intrusive and 

the course does not answer the basic human need of justice, and never will or 

can.ò 

 

The written and online lessons tried to pre-empt such objections.  The first page opens 

with the following comments which were meant to reassure participants that they could 

still use the study to help manage their stress, and improve sleep, i.e., to “cope” better, 

even if they are still struggling to resolve the external problem relating to the source of 

the noise: 

 

You probably feel that the source of the noise should be identified and 

removed, and may have made attempts to do so already.  However, some 

people are unable to identify the source of the sound and others may find 

out what causes it but be unable to do anything to prevent it.  If you can 

remove the source of the noise then that is probably the ideal solution in 

most cases.  However, responsibility for an annoying noise is often in the 

hands of others, over whom you may have little control.  In the meantime 

you may find that you have no choice but to find ways to cope better with it, 

to learn to live with it until it can be resolved.  Although the noise may be 
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extremely frustrating, we would encourage you to keep in mind a distinction 

between the “external problem” of removing the noise‟s source, and the 

“internal problem”, the psychological challenge of coping better with it 

without suffering from stress.   

 

However, some participants felt it was more important to pursue practical solutions, by 

moving house, or seeking to identify and resolve the source of the noise, and this 

explains some of the drop-outs, or participants who returned materials at the start of 

the study without beginning treatment, etc. 

 

9.2 Quick and Easy Daily Progress Records 

All participants were given the option of recording their progress using a simple self-

monitoring record sheet at the back of the printed self-help manual.  This merely asked 

them to record the date, their stress level (%), sleep difficulty (%), and to tick boxes to 

indicate their use of various exercises used in the multi-component approach 

advocated.  Spaces were also provided for participants to write comments and 

questions for the team.  The online course provided the same functionality, via Moodle, 

for participants to submit a quick daily record of their progress containing the same 

fields. 

 

The purpose of these records was partly to help track the participants‟ use of different 

parts of the multi-component, self-help approach and to monitor their progress.  

However, it was also intended to help maintain motivation, increase participants‟ 

awareness of their progress and commitment to the process, and to provide them with 

an opportunity to seek feedback or support where necessary. 

 

9.2.1  Printed Progress Records Participants without internet access were given 

stamped addressed envelopes so that they could return one record sheet each week, 

containing seven days‟ records.  We tried to make this process as easy as possible, 

and participants were encouraged by telephone and e-mail to maintain records and 

return them.  However, only twenty 7-day record sheets were returned in total, from  

four different participants.  A sample of hand-written comments received on the printed 

progress records from one participant reads: 
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ñIôve played the desensitisation CD twice and have yet to hear the end!  I just fall 
asleep.  Itôs wonderful.ò 
 
ñNoise really bad the past few days but Iôm copingò. 
 
ñI feel I am getting more relaxed.  Recently I had an argument with a man using 
bad language in a supermarket queue.  Normally I would have been very 
agitated but I was quite calm!ò 

 

Others write: 

 

ñI attach my first progress sheet, and I am really pleased that the techniques 
seem to be working, and my stress levels reducing.ò   
 
ñIt is amazing how quickly the techniques started to work, especially since using 
the desensitisation CD.  A big thank you, to everyone on your team.ò 

 
ñI love the desensitisation tape [sic., itôs a CD] -- I had forgotten what being 
relaxed felt like.  Now that I am getting more sleep everything is improving.  I feel 
that I have started to heal, and I am in the process of reclaiming my space, my 
home, that for so long has seemed to be under occupation.  Invaded by noise 
and vibration.ò 

 
ñI have started to work on Section 4 -- Healthy Thinking.  This is proving quite 
challenging and is causing me to consider how I think about all aspects of my 
life, and not just the sounds and vibrations.  Positive progress continues, 
however, as I have now slept for four consecutive nights without earplugs!  Well 
done, me!  And I no longer need to keep a light on all nightò. 

 
ñI have been working very hard on the section on Healthy Thinking.  It has been 
challenging to the point that I re-read the motivation form I completed at the start 
of this process.  I was shocked by the pain, anger and despair I had expressed.  
And I can see how far I have already progressed.  My heartfelt thanks to all of 
you.ò 

 
ñOn a train journey at the beginning of the week I noticed that I was doing 7/11 
breathing.  I have since noticed that I do it at other times, too -- reading the 
newspaper, waiting in the hairdressers.  It seems I have assimilated this 
technique -- which feels like a good thingò. 
 
ñThis is my final progress record sheet and I am astounded by the progress I 
have made in just eight weeks.  I am still aware of the vibrations and can find 
them disturbing, especially at night, I now seldom consciously hear the low 
frequency noise, and when I do it is relatively easy to dismiss and ignore it.  I 
donôt know how to begin to thank you.  You have saved my sanity, and at the 
risk of being melodramatic, you have probably saved my life.  And who could 
have imagined that relaxing oneôs eyes could be so pleasant!  Thank youò. 
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Other handwritten forms lacked any verbal comments or feedback and there were no 

noteworthy negative comments.  Only one participant provided enough consistent daily 

records to be worth plotting on a line graph, shown in Figure 7.  The vertical axis is the 

participants own assessment of their stress level and sleep disturbance, each on their 

personal scale of 0 to 100%.  

 

 

 

 

The overall pattern of “negative acceleration” in progress over the first two weeks 

resembles a standard practice curve effect.  It seems to show that most improvements, 

in this participant‟s case, were experienced in the first two weeks of treatment, which is 

not unusual for this kind of approach.  It also shows a close parallel between measures 

of improvement in sleep and stress.  This is a particularly good response and there are 

other signs that the participants who adhered most closely to the schedule, and kept 

the most records were also those most likely to experience benefits.   

 

9.2.2 Online Progress Records All participants who were using the internet were 

asked to submit quick daily progress reports, and reminded by e-mail and telephone 

contact.  However, use of this function was not consistent and provided very 

incomplete data from participants.  Most of the verbal, qualitative, feedback from 

participants provided online is shown below, with minor corrections to spelling 

mistakes, etc.  There is a mixture of positive and negative comments; a small number 

           Figure 7: Daily record plot for one participant 

      0              1              2               3             4             5              6             7             

                                   Weeks   from   start 
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of irrelevant entries have been excluded.  Extracts are quoted with permission of the 

participants: 

 

ñStress level is probably getting worse rather than better at the moment, due to 
new noise sources adjacent to my property.ò 
 
ñVery pleased with relaxation - no medication for sleeping.ò 
 
ñLoved the relaxation exercise.  Have done this years ago when dealing with 
work stress and can still put myself into a state of deep relaxation.  However I 
had not thought of using this technique to cope better with the noise problem.ò 
 
ñPositive thinking is very hard I try and hope to get better at it.ò 
 
ñI have been feeling much less stressed over the past week and the quality of 
my sleep has improved greatly.  The Cognitive CD is very useful. I listen to it 
before going to sleep and several times have used it if I have woken up very 
early  in the morning and managed go back to sleep successfully.ò 
 
ñSuddenly I only slept 2 hrs + found it hard to relax and listen to the CD.ò 
 
ñReached a breakthrough yesterday.  I had been concentrating on masking 
noise with no success. Last night in bed concentrated on relaxing and trying to 
accept it.  Still constantly awoken through night but felt calmer.ò 
 
ñHard to relax when extremely fatigued.ò 
 
ñI am using Restavit [a sleeping pill] again - and struggling with the thinking 
technique.ò 
 
ñHave finally stopped procrastinating and will attempt to read/listen to work info 
today.  Find the e-mails really reassuring as I used to think I was going mad and 
so did everyone else who couldn't hear LFN.ò  
 
ñFeeling beautifully relaxed after the exercises, stress was nearer 50 
beforehandñ 
 
ñI am generally feeling a lot more relaxed about life and I am sleeping much 
better .ò 
 
ñI try and think about positive thoughts a lot and practice it but my sleep is not 
very good. ñ 

 
ñI am finding that it is difficult to stop my catastrophic thinking and feel close to 
panic at times but am concentrating on trying to relax whilst hearing the noise 
which has been very prominent the past fortnight (I fear some extra electrical 
gadget has joined in with the cacophony of low frequency which seems to be 
perpetuated and amplified in this huge echoey extension next door. Last night 
the noise was just as loud outside as it always so clear on a calm night. I keep 
trying to understand why this noise should permeate our house.ò 
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ñLooked at motivation [review exercise] - couldn't stop writing in answering the 
questions - quite surprised I had so much to say and how motivated I am.ò   

 
ñI wanted to be able to answer the motivation review on the computer but 
couldnôt manage this so had to write it all down - scruffily! Should I be able to do 
it on the computer instead?ò 
 
ñHaven't been relaxing properly due to Christmas festivitiesò. 
 
ñInteresting - feel as if I've been through something stressful and come out the 
other side, refreshed.ò 
 
ñSlight problem - haven't heard 'the hum' for ages so haven't been able to test if 
I'm improvingò. 
 
ñSleeping badly - emerging from holidays - so tired that I keep sleeping during 
desensitisation.ò 

 
ñHaving insomnia but coping well with new thinking techniques.ò  

 
ñI had a lot of muscle pain and could not concentrate on relaxing at all.ò 
 
ñI am struggling with thinking and relaxation I had a virus and my bones ache at 
night in the morning I am very stiff it is very hot as well.ò 
 
ñLoads to think about - relaxation techniques taking a while to work.ò 
 
ñStill being woken up continuously throughout the night by noise. Less startled 
reflex because of the workbook and changing/questioning my beliefs.ò 
 
ñBeen a bit unwell; waiting to fill in the exercise before working on next audio - 
cognitive CD I think.ò  

 
ñSo tired. angry that I have been woken throughout the night with noise  so have 
had a couple of glasses of wine to lift me, but, despite having my sleep disturbed 
feel positive that when I was disturbed I did not awake with a severe start.ò 
 
ñLoved first feeling of confidence with positive thinking last night.ò 
 
ñHighly stressful time, directing my own play, but feeling remarkably stress free.ò 

 

ñI have been seeking help as well and use the CD every day.ò 
 
ñI am looking forward to my CD plus a short meditation but my sleeping is still a 
problem, hard to fall asleep and wake up several timesò. 
 
ñThe hum has reappeared, first time since beginning of December.  Took ages to 
sleep but felt calm, though mind kept wandering from relaxation and positive 
thinking.  Feeling hopeful though.ò 
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ñThe hum there again but scarcely bothered me - I'd diagnosed my negative 
thoughts last night and this worked wellò. 
 
ñI find that I am not [sic.] thinking far less about noise now.  I have used the 
cognitive CD about 50% of the time over the last 3 weeks. Generally, I am 
experiencing better quality sleep and a couple of occasions have even slept 
through the morning rush hour traffic - which starts at 5.30 am.ò 
 
ñI'm back on board.  The LFN is troubling me less and my sleep patterns are 
much better.  Tonight I will start with the Desensitisation CDò 
 
ñThe last 2 days are identical [in terms of sleep difficulty and stress levels] I feel 
much better and sleep is improvedò.   

 
ñBack onto the course - snow threw me - kids around all the time - lovely to 
return.ò 
   
ñLast 7 weeks I have been spending 4 days each week at my motherôs [éé] 
house [é..] where I have slept fine as not subjected to low frequency noise. 
Back at home I am still being awoken by the noise throughout the night so no 
change since start of project. My response to the noise has improved as I have 
gained help from the techniques. But I cannot sleep with the noise and I feel this 
is most important as life is difficult enough at the moment but when you start 
each day with at the most 4 and a half hours of interrupted sleep it makes life 
very tough.ò 
 
ñI can cope with hum but I am unhappy with my sleep pattern always wake up at 
2 am.ò 
 
ñDepression makes me procrastinate, therefore my progress is slow.  I am 
determined to continue with the techniques all be it erratically.  I loosely follow 
sleep hygiene.ò 
 
ñUnbelievably stressful week and I haven't attempted any areas - surprised at 
how well I've coped without, love knowing that the help is there and that I must 
find time to use it. Despite the stressful situation, I love the confidence I have 
that I have the tools to solve the problem, though annoyed I'm not managing to 
use them to their full capacity. But I no longer have the hopelessness and 
despair of the past.ò 
  
ñOverall I would say that I am feeling far less stressed than three months ago 
and I am sleeping much better.ò 

 

9.3 Support 

Donald Robertson, the psychotherapist who designed the lessons, attempted to make 

telephone contact with as many participants as possible on three occasions during the 

study.  International participants were asked to communicate by e-mail or through the 

internet forum linked to the online course.  When participants could not be contacted by 
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phone, a message was left asking them to return the call, and reminder e-mails were 

sent out.  When participants were unavailable, several attempts were made to reach 

them by telephone.  Some participants did not supply telephone numbers, or their 

numbers did not work.  Others were called but could not be reached and did not 

respond to messages left.  In total, 34 participants were contacted by telephone during 

the study. 

 

Most participants seemed grateful for receiving telephone support and some expressed 

their gratitude in their feedback.  We had the impression that telephone contact was 

reassuring and helped to boost participant motivation to adhere to the treatment 

schedule.  A great deal of valuable feedback was also obtained in this way, and notes 

were recorded in a written log.  For example, notes on one pair of participants who 

dropped out before commencing treatment reads: 

 

They suffer from a high pitched noise.  Speaking of the study, “I don‟t think 

it‟s that kind of noise that I‟ve got.”  Doesn‟t think the study will help her 

because she thinks her neighbours are making “not natural” noises on 

purpose.  She says she wants to pull out of the study because she doesn‟t 

think it‟s relevant to her. 

 

This couple sent back their materials before beginning, considering the stress 

management approach unsuited to their needs. 

 

In general, participants verbally reported experiencing at least some benefit from the 

study.  Most frequently they exhibited an overall preference for the “desensitisation” 

approach based on traditional behaviour therapy, and delivered by an audio recording 

on CD.  One explanation for this might be that the CD was pleasant, involving 

relaxation, and could be used in bed at night, requiring little effort on the participant‟s 

part.  Correct use of the Workbook was much more demanding on the participants. 

 

Several participants expressed ambivalence toward the rationale for the study, and 

were concerned that participating in “stress management” failed to address the 

practical problem of identifying and removing the external source of the perceived 

sound.  The team had anticipated this as a possible cause of offence and opposition, 
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and had attempted to emphasise throughout the study that they were not discounting 

the noise or making excuses for those perceived by participants as being responsible.  

Nevertheless, this was a common theme, especially among participants who withdrew 

from the study, or seemed to be making little use of the lessons or CDs.  It may be that, 

in future, some method of assessing suitability should be developed, to question clients 

on their motivation for taking part and their perception of the suitability and credibility of 

“stress management” (or CBT, etc.) in addressing their problem.  That is to distinguish 

between those who perceive their problem as predominantly external, and those who 

consider the internal or psychological component to be more significant. 

 

Some participants who reported positive benefits from taking part in the study also 

claimed that the intermittent nature of the sound, which could sometimes be absent for 

many weeks, made it difficult for them to monitor their progress in its absence.  Others 

reported changes in their circumstances which led to a reduction in the perceived 

external source of the noise, e.g. moving house.  A significant proportion of participants 

seemed to report high levels of stressful life events during the study, i.e., illness, 

bereavement, crime, etc.  Several participants reported catching the flu during the 

study.  These events made it difficult for them to adhere to the self-help treatment 

schedule and sometimes participants report significant gaps in their use of the methods 

due to such events.  Positive life events such as holidays also interfered with treatment 

adherence in some cases. 

 

Initially some participants commented during telephone calls that they found the 

manuals or lessons off-putting because they were difficult to read or “too academic.”  In 

one case this seemed to relate primarily to the use of the word “cognitive.”  This may 

have de-motivated one or two participants from commencing the study or adhering to it.  

However, by contrast, a greater number of participants subsequently expressed 

spontaneous gratitude for, in their words, the “plain English”, “readable”, and 

“accessible” style in which the materials were written. 

 

Three participants spontaneously expressed the view that receiving forum postings 

from other participants in the study had been unhelpful and counter-productive in some 

cases.  This seemed to be a potentially significant issue, as it led to one participant 

abandoning use of the techniques briefly.  Settings were changed late in the study, to 
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rectify this by having forum messages e-mailed only to those participants who chose to 

receive them.  The problem seemed to be twofold; 

 

1. That the symptoms and distress recounted by some participants made others 

worry that they would deteriorate physically and mentally to an alarming extent; 

2. That detailed discussion of measures taken to identify the possible causes of the 

sounds and rectify them were disturbing to some participants, as they 

encouraged them to “obsess” more, in stress-provoking manner, about the 

possible nature and cause of their own sound. 

 

In future, it might be best to moderate these discussions more carefully to prevent too 

much discussion of “negative” things, although doing so may offend some participants 

who express a strong desire to share ideas and advice with others. 

 

Several participants expressed mixed feelings about taking part in the study because 

they felt their problem was mainly due to a physical feeling of “vibration” rather than a 

heard “sound.”  In principle, the same techniques should still have been applicable, but 

these participants seemed to consider their problem to be less suited to this kind of 

psychological (stress-management) treatment.  In part, this may have been because 

they feared that a physical vibration in their environment posed a direct physical threat 

to their health, i.e., that it was somehow damaging their body independently of any 

stress caused.  This may have been a misconception and could perhaps have been 

disputed or tested, but doing so was probably beyond the scope of this study and might 

have required careful handling in individual cognitive therapy.  Geoff Leventhall 

provided some scientific advice on the vibrational qualities of sound on the Moodle 

internet forum, and we suggested to one participant that they could test whether their 

environment contained vibrations powerful enough to make their body physically 

tremble by placing a glass of water on a table and seeing if ripples occurred, based 

upon the reasoning that if the water only rippled when they were holding it then the 

“vibration” was probably merely muscular tremor caused by stress rather than sound-

related vibration originating in their environment. 
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The forums proved a useful way for the tutors to respond to concerns, or 

misunderstandings, which were raised by the participants.  In total, there were nearly 

150 forum postings. 

 

10.0 Other Feedback and Correspondence 
 
Some other e-mails, phone calls, and letters, etc., were received from participants.  

One participant, who dropped out at an early stage, sent back his/her Coping 

Questionnaire uncompleted, writing; 

 

“I am very sorry having to ask you to stop sending me surveys, as I canôt deal 

with them.  CD has helped me [sic.] and I am quite happy with them and I donôt 

want to waste your time when I do not send back correspondence.ò 

 

There were indications, therefore, that several participants who dropped out of the 

study nevertheless felt that they were benefiting significantly from some of the 

treatment, primarily the Desensitisation CD. 

 

Other participants spoke to the team by telephone, e-mail, or in writing.  The participant 

whose progress measures are shown in Figure 7, sent the following “thank you” letter,  

 

ñMay I, once again, thank you and your team for all the help I have received from 

you.  The Coping with Noise project has been wonderful, and my life is so 

different now that I barely recognise the sad, beaten person I was before I 

started.  I am grateful that, not only do you and your team understand the 

problems with noise, and have tools to help us deal with them, but that you 

cared enough to reach out and share your expertise.   

 The programme was not always easy, and I still have work to do.  I feel 

that I am convalescing, and I am allowing at least one month for each of the six 

years I lived with the noise and vibrations.  The Workbook and the CDs are 

always close to hand.  Once again many, many thanks.ò 
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Although these and other expressions of gratitude do not capture the quantitative 

degree of participant improvement, and do not represent every participant‟s outcome, 

the fact that participants placed such high personal value upon their experience of 

taking part in the study arguably offers additional support for the idea of making these 

resources more widely available to sufferers from noise-related stress on an ongoing 

basis in the future. 

 

11.0 Lessons Learned and Future Developments 
 
Although the therapy techniques employed were relatively common and orthodox, this 

was a slightly unusual client group, as they tended initially to see their problem as 

primarily external (due to a problem noise) rather than psychological or stress-related.  

The experiences of the team in delivering the treatment and working with the client 

group indicate some areas in which improvements could be made. 

 

11.1 Participant Selection 

Based on our experience, prospective candidates for participation appear to vary in 

terms of their suitability for this kind of support, although we believe most can 

potentially benefit.  It is possible that preliminary assessment could better predict the 

likelihood of a positive outcome, based on the participants‟ perception of their own 

suitability to benefit from psychological techniques, for example.  Put simply, 

prospective participants fall into three broad categories: 

 

1. Contra -indicated Individuals who currently suffer from, or are at risk from, 

serious psychopathology should not participate.  These would primarily include 

schizophrenics and other psychotics.  Their exclusion would be common to most 

other forms of psychotherapy. These individuals normally constitute 

approximately 1% of the general population but may be more common among 

individuals seeking help for other psychological issues, such as noise-related 

stress; 

2. Poorly  indicated Individuals who suffer from certain co-morbid general medical 

conditions, such as tinnitus, or psychiatric conditions, such as panic disorder, 

may find these complicate their symptoms and interfere with their ability to benefit 

from this kind of self-help.  Also, individuals who have an “external locus of 
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control” and consider their problem to be primarily determined by external events, 

as opposed to those with an “internal” locus of control who view their stress as 

significantly determined by psychological factors, are less likely to perceive the 

proposed CBT-based treatment as credible or relevant, and perhaps less likely to 

adhere to treatment and therefore benefit from this approach; 

3. Positively  indicated Participants who consider their difficulties to be significantly 

determined by psychological and behavioural factors amenable to CBT are, of 

course, the ideal candidates for CBT treatment.  This is obviously due in part to 

their increased response expectancy and motivation to adhere to the treatment 

plan. 

 

The online course could be modified to include an initial online warning or assessment 

in order to improve exclusion of contra-indicated participants.  However, although there 

are people who are often advised not to employ such methods, to place these 

considerations in perspective, it should be emphasised that best selling self-help books 

on CBT and relaxation CDs, containing similar methods to those used in the study, are 

widely available from high street bookstores.  It is normally considered sufficient to 

provide a broadly worded written statement advising certain individuals not to 

participate, although criteria for exclusion are not universally agreed upon.  For 

example, Prof. David Burns M.D., probably the best-known self-help author in the CBT 

field, simply prefaces his recent book When Panic Attacks with the standard disclaimer: 

„The ideas and techniques in this book are not intended as a substitute for consultation 

or treatment with a qualified mental health professional.‟ (Burns, 2006) 

 

11.2 Use of Moodle Learning Management System 

The team generally, including Lyn Leventhall, the online course design advisor, felt that 

better use could be made of the Moodle Learning Management System in the future.  

Having had an opportunity to see it working in practice with a group of low frequency 

noise sufferers, areas for improvement have been identified. 

 

The course materials presented on Moodle (taken from the printed manuals) could be 

split into smaller sections for ease of use.  That should be a very easy task to 

accomplish.  It would allow for closer monitoring of participants‟ progress, as they can 
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be asked to complete a simple checklist at the end of each section, and Moodle allows 

their use of the lessons to be tracked in various ways. 

 

The course was set up so that participants could, if they chose to do so, access any 

section.  In other words, they were shown all the section headings on the main page 

and could visit them in any order.  It was clear from the layout that they were intended 

to work through the sections in sequence and we are not aware of any confusion 

caused by this.  However, the online course can also be modified so that later sections 

are concealed at first, only to be revealed when the preceding sections have been 

completed.  Doing this might make the course seem simpler and less daunting to new 

participants, and would have other advantages.  It should also be a relatively simple 

task to make this change.  This might also become more important if the number of 

sections were increased by splitting them into smaller parts, as proposed above. 

 

Better use could be made of the discussion forum on Moodle.  Participants were 

encouraged to ask questions and engage in discussion about the project.  As 

discussed above, it is felt that closer control might be needed over the messages 

posted by some participants.  Discussion topics could be linked to individual lessons 

online, to try to focus discussion more around the content of the course. 

 

People have different levels of computer literacy and it may be that some participants 

who have Internet access nevertheless find it difficult to use online resources of this 

kind.  It is therefore believed that it may be advisable to provide a simple means by 

which people can access the CDs and printed manual in the future, perhaps by clicking 

a link on the main web page or calling a number to place an order/request for materials 

to be posted out to them. 

 

Moodle can handle some feedback from participants but the standard installation may 

be limited in terms of the way in which it can gather information through online forms.  

The options can be reviewed, though, and this does not seriously affect the 

functionality of the online course. 
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12.0 Feedback on Treatment Methods 
 
Overall, participants seemed to be happy with the nature of the lessons and CDs.  

However, there was a marked preference for using the CDs over the workbook, and 

especially for the first CD, called “Desensitisation for Noise-related Stress.”  Greater 

emphasis could be placed upon the role of this part of the treatment, as verbal 

feedback from participants suggested that they tended to adhere to using this 

technique and found it pleasant and beneficial.   

 

There may be scope for reviewing and simplifying the cognitive therapy component of 

the lessons.  There was not significant feedback from participants to suggest that they 

experienced particular difficulty with this section.  Nevertheless, there seemed to be a 

general trend for cognitive changes reported by participants to revolve around certain 

themes related to “acceptance” of their situation.  The cognitive component of the 

course could possibly be modified slightly to reflect this pattern. 

 

Other than these points, though, there was no indication that any further changes were 

needed in the content of the lessons or the techniques employed in the CDs.  Some 

additional comments could perhaps be added to the FAQ section based upon 

participant feedback, although the team seem to have done a good job of pre-empting 

many of the questions raised by participants in the original FAQs and other 

documentation. 

 

 

13.0 Statistical evaluation of questionnaire results 
 
The previous sections have considered the subjective responses of individuals.  The 

following sections deal with analysis of the results of the questionnaires. 

 
13.1 Results: Coping 

Subjects were asked to score themselves on the Coping questionnaire shown in 

Appendix 2.  The questions reflect dimensions related to individual‟s overall quality of  
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coping, relative to their capacity to maintain key relationships, activities and self-

esteem.  

 

The results in Figure 8 shows the coping scores recorded for both Introverts and 

Extraverts before starting the course, where the maximum average positive score is 

three.  The Introverts registered a larger negative impact (low score) for the dimension 

measuring perceived „feelings of inadequacy‟ but overall the trend of scores was 

equivalent with both groups registering maximum impact for „adjusting‟ and least impact 

for dependence on others.  The line plots have been structured such that „better coping‟ 

is shown by higher scores on the Y-axis so, visually, the plots outline a capacity to 

cope. 

 
 
 

 

Figure 8: Introverts and Extraverts (before the course) Average Coping Scores 
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The coping scores between Introvert and Extraverts were highly correlated as shown in 

Table 4, suggesting that both groups‟ response profiles were equivalent. N=8 

represents the number of items in the Coping Questionnaire.  Item response means 

were compared for paired samples as detailed above.  

 

Paired Samples Correlations 
 

 N Correlation   Sig 

Pair1    Introvert 
coping and 
extravert coping 

8   .906 .002 

      
Table 4: Correlations between ‘before’ Introvert and Extravert coping scores. 

 
The line plots for „After‟ Coping scores, shown in Figure 9, are again highly correlated 

suggesting that both groups‟ response profiles were equivalent in shape (Table 5). 

However, tests for differences in scores showed that the group‟s responses were 

significantly difference in magnitude.   

 

  Figure 9: Introverts and Extraverts scores for coping post CBT programme  
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Paired Samples Correlations 
   

  N Correlation Sig 

Pair 4 Introvert Coping 2  and 
Extravert Coping2 
 

 
8 

. 

.746 
. 
.033 

 
Table 5: Correlations between post CBT Introvert and Extravert coping scores 

 
An examination of score magnitude revealed significant differences is shown in Table 
6. 
 
 

 Paired Differences t df 
Sig. (2-
tailed) 

  Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 
Difference Mean 

Std. 
Deviati
on 

Std. 
Error 
Mean 

  Lower Upper Lower Upper Lower Upper Lower Upper 

Pair 1 IntrovertCoping - 
ExtravertCoping -.60375 .25394 .08978 -.81605 -.39145 -6.725 7 .000 

Pair 2 IntrovertCoping - 
IntrovertCoping2 -.74750 .20345 .07193 -.91759 -.57741 -10.392 7 .000 

Pair 3 ExtravertCoping - 
ExtravertCoping2 -.93750 .54691 .19336 -1.39473 -.48027 -4.848 7 .002 

Pair 4 IntrovertCoping2 - 
ExtravertCoping2 -.79375 .28978 .10245 -1.03601 -.55149 -7.748 7 .000 

 
   Table 6: Introvert and Extravert score magnitudes compared  
 
Results from a „t‟ test for differences between the groups „Before‟ coping scores for 

Introverts and Extraverts were found to be significantly different in intensity (Pair 1) in 

Table 6.  This significance was repeated for within group comparisons for both 

Introverts (Pair 2) and Extraverts (Pair 3).  Both groups responded positively to the CBT 

programme with the strength of positive reaction stronger for the Extravert group. 

Interestingly, the Introverts and Extraverts responded positively to the programme yet 

the scores suggest that the Extravert‟s positive response was stronger.  As a group 

they registered the highest negative initial scores and the strongest post programme 

scores (Pair 4). 

 
Between group difference for Before and After scores were found to be significant, 

while within group differences were similarly found to exhibit significant differences as 

illustrated in Figures 10 and 11 and Table 7.  The number of items in the questionnaire 

is 8. 
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         Figure 10: Introvert Coping scores: Before and After the CBT programme 
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 Figure 11: Extravert Coping scores: Before and After the CBT programme 
 
 

 N Correlation Sig. 

Pair 
1 

IntrovertCoping  & 
ExtravertCoping 

8 .906 .002 

Pair 
2 

IntrovertCoping  & 
IntrovertCoping2 

8 .915 .001 

Pair 
3 

ExtravertCoping  & 
ExtravertCoping2 

8 .425 .294 

Pair 
4 

IntrovertCoping2  & 
ExtravertCoping2 

8 .746 .033 

 

  Table 7: Between group correlation 
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13.2 Results: Low Frequency Noise Response Questionnaire (LFNRQ) 

 

 

Figure 12: Introvert and Extravert LFNRQ scores at the start of the programme  

 

Analysis of subjects‟ initial responses to the LFNRQ, before any CBT intervention, is 

shown in Figure 12, where the maximum average negative score is 4.  The questions 

considered relate to the interaction of personality on subjects‟ responses.  Were the 

Extravert and Introvert responses significantly difference from each other at the start of 

the programme?  The results show that while there was some variation, this reflected 

the established broad differences between the personality types, e.g. Extraverts less 

inclined to avoid noisy and social environments (e.g. avoidance of noisy situations).  

The impact of the noise showed no significant differences between Introvert (M=2.469) 

and Extravert (M=2.392) and no difference between the groups overall responses 

Score 
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(Table 8). N represents the number of items in the Questionnaire.  The item response 

means were compared for paired samples. 

 

The group as a whole registered peak impact scores for dimensions relating to the 

quality of sleep, annoyance, feeling stressed and concern over capacity to cope and 

relax. 

 Mean N Std 
Deviation 

Std  
Error 
Mean 

Pair 

1 

Introvert 2.4960 30 .57564 .10510 

Extravert 2.3923 30 .76648 .13994 

 

        Table 8: Mean scores for both Introverts and Extraverts on the LFNRQ 

 

The group‟s profile of overall responses was similar and revealed a significant 

correlation of response trend.  The scale and nature of impact on the individual‟s quality 

of life seemed to be equivalent across personality type and also showed that the key 

symptoms of impact were registered in areas central to restorative coping (Sleep, 

Relaxation, Stress and anxiety). 

 

 N Correlation Sig 

Pair 1 Introvert and 

extravert 

30 .921 .000 

   

            Table 9: Paired Samples Correlations 

 
13.3   CBT: Impact 

On completion of the CBT programme, subjects completed the LFNRQ and these 

responses provided the basis for comparison between Before and After scores.  The 

“After” scores are plotted against the questionnaire items and shown in Figure 13 for 

both introverts and extraverts; Figures 14 and 15 show the before and after 

comparisons of each group. 

 

After scores The overall trend of scores (Figure 13) was towards an improvement 

(lower values).  The mean value for Introverts was 1.5720 (After) compared with a 

mean score of 2.4690 (Before).  The mean value for Extraverts was 1.1333 (After) 
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compared with 2.3923 (Before). Moreover the general response trend over items 

showed a significant correlation as shown in Table 10.  

                                        

  N Correlation Sig 

Pair 2 Introvert (Before) & 
Introvert (After) 

30 ,838 .000 

Pair 3 Extravert (Before) & 
Extravert2 

30 .747 .000 

 

Table 10: Correlation between before and after LFNRQ score 

  

Figure 13: Both groups’ responses on the LFNRQ, after the course, showing 

improved scores 

These results demonstrate the robust nature of the questionnaire and of the impact that 

the noise has on subjects‟ ability to sleep, relax and to rest.  Importantly, the shape of 

Score 
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responses underlines the positive impact that the programme has had on the quality of 

mental health, with significant reductions in scores for feeling; depressed, helpless, 

despair and with significant increased positive scores for self-esteem and indication 

that sleep patterns had improved.    

 

               Figure 14: Comparison of Introvert scores 

 

Figures 14 and 15 compare the Introvert and Extravert scores separately.  The 

introverts generally improve by about one score, which could, for example mean the 

difference between “a good deal of the time” before treatment and “some of the time” 

after treatment.  The extraverts improved by more than the introverts did. 
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                 Figure 15: Comparison of extravert scores 

 

13.4 Comparison of Introverts and Extraverts    

Both Introverts and Extraverts LFNRQ scores demonstrated an increase towards 

positive Quality of Life outcomes and these were found to be significant (Table 11).    

Introverts overall scores show the results of a t test (2-tailed). 
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 Paired Differences t df 
Sig. (2-
tailed) 

  Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 
Difference Mean 

Std. 
Deviation 

Std. 
Error 
Mean 

  Lower Upper Lower Upper Lower Upper Lower Upper 

Pair 1 Introvert  
Extravert 

.07667 .32627 .05957 -.04516 .19850 1.287 29 .208 

Pair 2 Introvert  
Introvert2 

.89700 .31811 .05808 .77822 1.01578 15.445 29 .000 

Pair 3 Extravert  
Extravert2 

1.25900 .51537 .09409 1.06656 1.45144 13.380 29 .000 

Pair 4 Introvert2  
Extravert2 

.43867 .36078 .06587 .30395 .57338 6.660 29 .000 

 

Table 11: The results highlight the positive impact of the CBT programme on 
subjects’ experience of living with their noise 
 
Key: 
Introvert:  Introvert LFN Before Scores 
Introvert2:  Introvert LFN After Scores 
Extravert:  Extravert LFN Before Scores 
Extravert2:  Extravert LFN After Scores 
 
There were no differences between Introvert (M=2.469) and Extravert (M=2.392) 

scores at the start of the study.  However, following the intervention there was a 

significant difference between „Before‟ and „After‟ average low frequency noise scores 

for both introverted and extraverted participants.  There was also a significant 

difference between the average scores of Introverts (M=1.57) and Extraverts (M=1.13) 

after the intervention. 

 

13.5 Results Summary for the LFNRQ 

 
1. There was no significant difference between the low frequency noise scores of 

Introverts (M=2.4690, SE=0.10510) and Extraverts (M=2.3923, SE=0.13994) 

before the intervention; 

2. On average, the low frequency noise scores of Introverts before the intervention 

(M=2.4690, SE=0.10510) were greater than Introvert2 low frequency noise 

scores (M=1.5720, SE=0.07880) after the intervention; 

3. On average, the low frequency noise scores of Extraverts before the intervention 

(M=2.3923, SE=0.13994) were greater than Extravert2 low frequency noise 

scores (M=1.1333, SE=0.09028) after the intervention; 
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4. On average, the low frequency noise scores of Introvert2 (M=1.5720, SE=0. 

07880) were greater than Extravert2 low frequency noise scores (M=1.1333, 

SE=0. 09028) after the intervention. 

 

 

14.0 Non-completers 
 
There was a fall off in the numbers of active participants, commencing from the start of 

the project.  Over 53 enquiries were received about the project, including five from 

outside the UK and 12 who did not have Internet access.  Enquirers were informed that 

they could not be accepted on the course unless they filled in the preliminary forms 

which they were sent.  Of these, 46 returned the LFNRQ questionnaire and 40 returned 

the Insights Evaluator, giving 40 participants to start the course. 

 

During the course of the project there were a number of people who left the project. 

Several people felt that the course was not what they required.  Three moved house 

during the project in order to escape the noise and withdrew.  Some elderly participants 

could not deal with the requirements of the course.  One had a noise which was 

seasonal, occurring only during the summer, from farm irrigation machinery, whilst the 

project was running during the winter.  Another did not have a current noise problem, 

but was sensitive to noise and was anticipating problems from planned industrial 

developments.  Several believed that the noise resulted from modifications to a 

neighbouring property, which hindered their acceptance of the basis of the project.  In 

total, 13 of those who agreed to start on the course left at some point before the end, 

and did not return the final questionnaires, of which 27 complete sets were received 

back.  However, some of those who left expressed appreciation for the CDs, which they 

found helpful, but they did not feel able to comply with the monitoring requirements of 

the project. 

 

There were indications that, amongst the dropouts, were some of those who had high 

scores on the LFNRQ questionnaire.  This may imply that, in future, those with high 

scores (greatest adverse effect) should be noted at the start of the project and given 

special attention and extra help. 
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The “ideal” participant on the course is one who has been through the stressful process 

of complaining to the Environmental Authorities and trying to locate the source 

themselves, often by walking around their neighbourhood at night.  They may have 

found an area of their house which is quieter than others and slept in this, sometimes a 

garage or garden shed.  They have reluctantly concluded that the source must remain 

unknown and that they must endure it, however stressful the noise might continue to 

be.  This means that they can concentrate on relaxation and desensitisation, 

developing their healthier future, without the continuing agitation related to negative 

thinking about the origin of the noise source.  There are not many people who have 

reached this position, but others can be helped towards more rapid achievement of this 

understanding.  The hardest participants to help are those who know the source of the 

noise, which is often from a neighbour, for example the exhaust of a boiler close to the 

complainant‟s property.  The noise may be within existing regulatory limits, but is a 

nuisance to the complainant, and they feel, quite rightly, that it should be controlled.  

There were at least four participants on the course in this situation, three of whom 

dropped out, as they found it very difficult to accept that it was they who must change.   

 

 

15.0 Conclusions 
 
The project has confirmed the application of Cognitive Behavioural Therapy as a 

means of helping sufferers from noise to mitigate their problems. 

 

Comparison of before and after results has shown the effectiveness of the work by 

using the subjects as their own controls.  It is important to appreciate this, as any 

external “controls” could only be sufferers who were not included in the project and who 

will continue to complain. 

 

Interesting differences were shown between the personality types of introvert and 

extravert in their ability to cope both before and after the course.  Extraverts coped 

better than introverts before the course and reached a higher level of improved coping 

after the course. 

 

The work has demonstrated an inexpensive method, with immediate availability upon 

referral.  This removes the delay, which might occur for medical referral or when noise 
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control solutions are being investigated, assuming that the source has been identified.  

The methods used are not limited to low frequency noise and further application may 

be for those disturbed by other environmental noises which conform to regulatory limits, 

but which remain annoying.  These may include traffic, aircraft, trains, wind turbine 

noise etc.  A neighbour noise, which has been deemed not to be a statutory nuisance, 

but which causes complaint, is a difficult problem and the project has demonstrated the 

understandable negativity which arises when participants know the source of the noise 

and are not able to accept its continuation. 
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16.0 Glossary 

 
Adaptation Adaptation refers to an individual's ability to adjust to changes and new 

experiences, and to accept and utilise new information. 

 

Annoyance Annoyance is a negative reaction to something which intrudes into our life 

at a time when we do not want to perceive it, for example, when it interferes with our 

normal activities.  The interfering intrusion might range from a thought, which is within 

us, to a noise, which is outside us.  People who are "easily annoyed", by noise or by 

some other unwanted stimulus, are sometimes adversely affected by their resulting 

stress. 

 
Anxiety A strong and unpleasant feeling of nervousness or distress in response to a 

feared situation, often accompanied by physiological effects such as nausea, trembling, 

breathlessness, sweating, and rapid heartbeat. 

 
Attitudes Feelings of liking or disliking toward an object (an idea, a person) that has an 

influence on behaviour.  An attitude is a composite process, not a feeling, a cognition, 

or a form of behaviour; instead, attitudes combine all three components in an 

"integrated affect-cognition-behaviour system.  

 

A-weighting A-weighted decibels were originally intended to copy how the ear 

responded to moderate levels of noise.  The A-weighting progressively cuts out noise 

below 1000Hz in the measurement, and is built into Sound Level Meters as a 

"weighting network".  But the idea of copying the action of the ear, which dates from the 

mid 1930's, never worked well.  However, it was found that A-weighting was quite good 

at rating typical environmental noises e.g. the higher the A-weighting the more 

annoying the noise, and most environmental noise legislation has been based on the 

use of A-weighting for the measurement.  Where A-weighting fails is when there is 

predominant low frequency noise.  A-weighting cuts much of the low frequencies out, 

resulting in a "no problem" conclusion, despite sensitive persons being very distressed 

by the noise. 

 

Broad band noise Broad band noise is a continuous band of noise, containing all 

frequencies lying between two frequency limits.  "Broad" implies that the frequency 
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range is relatively large.  For example noise between 100Hz and 1000Hz is a 

broadband, as is noise between 500Hz and 5000Hz.  

 

Cognitive-Behavioural Therapy (CBT)  The form of psychotherapy most supported by 

modern research studies, and widely used in the treatment of anxiety and stress 

management. 

 

Cognitive therapy A form of therapy developed by Aaron Beck who suggested that 

our beliefs and perceptions influence our emotional responses to the world around us. 

According to cognitive therapy, our negative thought patterns (not unconscious conflicts 

or early life traumas as psychoanalysis suggests) cause depression, anxiety and some 

other mental disorders.  Cognitive Therapy is aimed at helping patients by making them 

aware of these dysfunctional beliefs and how they can reassess beliefs. 

 

Emotion A complex pattern of changes, including physiological arousal, feelings, 

cognitive processes, and behavioural reactions, made in response to a situation 

perceived to be personally significant. 

 

Extravert Jung's word for the "type" of person who normally adapts to new situations 

by focusing "psychic" energy on the external object (e.g. by being immersed in a social 

life). (Contrasts with "introvert". Also spelled "extrovert".) 

 

Hearing threshold The hearing threshold is the lowest level which can be heard at 

different frequencies throughout the audible range.  We all have our individual hearing 

threshold.  The standard hearing threshold is based on the hearing of young people 

and is the average for a large number of these.  The average is chosen so that 50% of 

young people are less sensitive than the average threshold and 50% are more 

sensitive.  As people grow older they lose hearing sensitivity at high frequencies, but 

there is very little loss at low frequencies. 

 

Heuristics Cognitive strategies, or “rules of thumb,” often used as shortcuts in solving 

a complex inferential task. 

 

Hyperacusis An abnormal acuteness of hearing leading to intolerance of sounds which 

are normally considered to be acceptable. 
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Hypnotherapy Hypnosis is a state of heightened suggestibility, usually accompanied 

by a sense of deep mental relaxation.  The techniques of hypnotherapy have exerted 

considerable influence over the development of relaxation and visualisation techniques 

used in other models of therapy.  To a large extent many such techniques are 

distinguished only by name. 

 

Introvert Jung‟s word for the “type” of person who normally adapts to new situations by 

focusing “psychic” energy inwardly (e.g. through self-reflection and inner experience). 

 

Habituation A simple form of learning wherein, after a period of exposure, responses 

to a stimulus stop.  This process is replicated at different levels in the nervous system. 

For example, sensory systems may, after a while, stop sending signals to the brain in 

response to a continuously present or often-repeated stimulus. 

  
Learned helplessness When an organism (person, animal, etc.) is prevented from 

avoiding some aversive stimulus repeatedly (e.g. continuous electric shocks, noise) the 

organism will reach a state in which it becomes passive and depressed through belief 

that there are no actions it can take to avoid the aversive stimulus.  

 
Low frequency noise Low frequency noise is generally taken to be the range from 

about 10Hz to 100Hz, although the range can be extended from 5Hz to 200Hz.  Middle 

C on the piano is about 260Hz and the lowest C on a full ranger piano keyboard is 

about 32Hz.  Large organs go down as low as 16Hz.  Infrasound is the range from very 

low frequencies up to 20Hz and, as far as perception is concerned, is contained within 

the range of low frequency noise. 

 

Low Frequency Noise Related Stress (LFNRS) The distress experienced by 

sufferers of Low Frequency Noise.  This is not intended as a medical or psychiatric 

diagnosis, but as a generic label for the various symptoms reported as being reactions 

to the LFN stimulus.  

 
Noise Any undesired sound can be considered to be "noise".  Sometimes, noise is a 

very subjective concept, as what is noise to one person is not noise to another person. 

However, there are some sounds which are widely agreed to be unpleasant and 

"noisy". 
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Personality A person's unique behavioural and cognitive patterns or; a person's unique 

consistent pattern of thinking, feeling, and acting.  

 
Sensitization A more complex form of learning than habituation: it is the enhancement 

of an animal's reflex responses as a result of the presentation of a strong or noxious 

stimulant.  In contrast to habituation, sensitisation causes an animal to pay attention to 

a variety of stimuli, even previously innocuous ones, because they are potentially 

accompanied by painful or unwanted consequences.  

 

Stress A psychological and physical response of the body that occurs whenever we 

must adapt to changing conditions, whether those conditions are real or perceived, 

positive or negative. 

 
Stressor Anything (physical or psychological) that produces stress (negative or 

positive) is considered a stressor.  

 
Stress Management A wide range of techniques from psychotherapy, hypnotherapy, 

complementary therapy, and other disciplines are used in the treatment of stress (the 

project team chose to describe the group work as “stress management” as it was felt 

that this term would be the most appealing to prospective group members). 

 
Tinnitus A sound in one or both ears, often a buzzing, whistling or ringing, which 

occurs without an external stimulus. 
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Appendix 1 Demographic Trends   
 
It is well documented that health care systems around the world are facing the prospect 

of nearly 40% of their population being over 65 years of age by 2051.  It is possible that 

this population dynamic may represent an important influencing variable for care 

agencies engaged in solving low frequency noise problems, and related annoyance, as 

the largest population of low frequency noise sufferers is in the 50+ age group.  

 
As Environmental and Health Agencies register the growing impact and challenges 

associated with the shift in population demographics, the pressure on resources will 

continue to increase and, some argue, outstrip the capacity for services to maintain                 

existing levels of care (Bos, 2007; Symonds et al., 2007).  It has also been argued 

(Fratiglioni et al., 2000) that within this changing age profile will be found a medical 

demographic, which tilts the health care needs towards chronic conditions such as 

diabetes, obesity and dementia, with serious impact on overall  resources, quality of 

assessment and availability of longer term care.  The age trend, predicted to confront 

health care systems around the world, not withstanding significant differences between 

industrialised and developing nations, is shown in Figure 16.  
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             Figure 16: Demographics: 65+ Predicted Population by Country 
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Although technical noise control solutions will provide the backbone to effective 

environmental protection, it is likely that if the demographic trajectory, shown in Figure 

16, translates into age related care, the number of low frequency noise complaints will 

increase, as will the number of unsolved and unresolved low frequency noise cases 

which will grow, placing yet another „chronic‟ demand on the provision of care.  The 

pressure for a re-alignment between level/type of demand and health care provision 

has both a general and specific relevance to low frequency noise sufferers.  In general, 

health systems around the world are exploring ways in which the benefits from current 

and potential technological developments can be applied in order to reduce the growing 

pressure of costs and direct physical care, whilst encouraging proactive health 

awareness in order to promote better quality of living.  The potential savings are 

significant; Figure 16 indicates the potential resource savings from technologically 

enabled independent care compared to traditional hospital care.  Healthy independent 

living leads to high quality and low cost. 

                                                                    

Taking Figures 16 and 17 together it can be seen that the level and extent of likely 

demand, costs and potential savings now represent an immense opportunity for policy 
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development, health and technological research to converge in addressing this 

escalating level of health care commitment and demand.  In combination with this 

general trend there has been a move towards encouraging and supporting proactive 

personal health care, which „enables‟ individuals to take more personal control over 

their health.  For example see: 

http://www.nice.org.uk/usingguidance/commissioningguides/cognitivebehaviouraltherap

yservice/cbt.jsp.  

 
 

Appendix 2 Questionnaires   
 
These questionnaires were completed at both start and end of the project. 
 

LOW FREQUENCY NOISE QUESTIONNAIRE 
This questionnaire is part of a Defra project on Coping Strategies for Low Frequency Noise. It is 
intended to find out what effect the noise is having on you. You may think that not all of the 
questions apply to you, but try to answer them all, giving your own feelings about what the noise 
has been like for you over the past four weeks 

 If you are filling in the form by hand, put a tick in each box to the right of that rating description 
which best fits with how the noise has affected you over the past four weeks, and return the 
form by post [address removed] 

 If you are using a computer, answer each question by clicking with the mouse pointer on the 
box to the right of that rating description which best fits how the noise has affected you over the 
past four weeks.   A second click clears the box if you make a mistake. When you start to type 
your name place the cursor in the grey box, part of which may turn black. Ignore this and as you 
type the box will change back to grey and expand as you type.   When you have completed the 
questionnaire, e-mail it back to [address removed]  Let me know if you are not sure how to do 
any of this.   If you prefer, you can print the form, fill it in by hand, and return it by post, as 
above.  The form is “locked” so that you can only make entries in the grey boxes 

 
Name                                            Date  

 
1   The noise has made me feel anxious 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

2   The noise has made me feel less interested in going out 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

3   The noise has made me feel irritable 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

4 The noise has made me feel angry 

http://www.nice.org.uk/usingguidance/commissioningguides/cognitivebehaviouraltherapyservice/cbt.jsp
http://www.nice.org.uk/usingguidance/commissioningguides/cognitivebehaviouraltherapyservice/cbt.jsp
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Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 
5 The noise has made me feel agitated or restless 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

6 The noise has made me feel tired and fatigued 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

7 The noise has made me feel helpless 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

8 The noise has made me feel depressed 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

9 The noise has made me feel annoyed 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

10 The noise has made me feel stressed 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  

 

11 The noise "drives me crazy" 

Not at all  A little of the time  Some of the time   A good deal of the time   Most of the time  

 
12 The noise has interfered with my enjoyment of life 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

13  The noise has made it hard for me to concentrate 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

14  The noise has made it hard for me to relax 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

15 The noise has made me feel distressed 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

16 The noise has made me feel nervous 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

17 The noise has made me feel frustrated with things 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
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18 The noise has led me to despair 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

19 I have not felt able to cope with the noise 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
  

20 The noise has led me to avoid noisy situations 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

21  The noise has led me to avoid social situations 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

22 The noise has made me feel helpless about the future 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

23 The noise has made it harder for me to get to sleep at night 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 
24 The noise has interfered with my quality of sleep at night 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

25 The noise has led me to have problems forgetting things 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

26 The noise has made me feel tormented 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

27 The noise has lowered my self esteem 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

 

28 I have been unable to control my emotions when I hear the noise 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

 

29 The noise has interfered with my ability to work 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
 

30 The noise has forced me out of my home 

Not at all     A little of the time    Some of the time    A good deal of the time     Most of the time  
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Could you also let us know which prescription medicines you are taking, as these could cause 

auditory problems, and add any other information which you wish to give. 

 Coping questionnaire 

NAME:                                            Date: 

1.  I have a hard time adjusting to the noise 

Strongly  agree 

 

Agree Neutral Disagree 

 

2. Because of the noise I miss the things I like to do most 

Strongly  agree 

 

Agree Neutral Disagree 

 

3. The noise makes me feel useless at times 

Strongly  agree 

 

Agree Neutral Disagree 

 

4. The noise has made me more dependent on others than I want to be 

Strongly  agree 

 

Agree Neutral Disagree 

 

5. The noise has made me a burden on my family and friends 

Strongly  agree 

 

Agree Neutral Disagree 

 

6. The noise does not make me feel inadequate 

Strongly    agree 

 

Agree Neutral Disagree 

 

7. I will never cope with the noise well enough to make me happy 

Strongly    agree 

 

Agree Neutral Disagree 

 

8. I think that people are uncomfortable around me because of my  problem with the 

noise 

Strongly  agree 

 

Agree Neutral Disagree 
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Appendix 3 Background to Insights Evaluation 
 

Personality Preference 

Noise, as an „unwanted experience‟, 

represents failed coping. Generally, in 

order to cope effectively individuals need 

to be able to organise information in a 

manner that is effective „for them‟. 

Specifically, individuals will exhibit 

preferences in how they organise and 

cope with incoming information. Within 

Jungian typology these preferences are 

described in terms of Extraversion, 

Introversion, Thinking, Feeling, Sensation 

and Intuition, with location shown in 

Figure 18. 

The first two preferences are referred to as attitudes and describe the general 

direction/orientation of interest with either the external world (Extraversion) or the 

internal world (Introversion).  The remaining four preferences are called functions. 

Sensation (S) and iNtuition (N) are preferred modes of perception used to gather 

information when dealing with the external or internal worlds of Introversion and 

Extraversion.  Representing Jung‟s irrational functions, they operate in a non-

discriminatory manner.  Thinking (T) and Feeling (F) are referred to as rational 

functions because they operate according to discriminating and evaluating principles. 

Considered to be the judging functions, they are essentially to do with decision-making. 

The attitude and functions interact, and it is this interaction that will create an 

individual‟s „processing style‟.  The dominant attitude in the group is Introversion and 

the dominant function was shown to be Sensing.  

 

According to Jung, individuals who score highly along this dimension, tend to be 

comfortable organising information around specific examples and on a „here and now‟ 

basis.  Moreover, these Individual would often perceive what is going on or happening 

Figure 18: The basic typology 

wheel 
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to them, based upon the concrete experiences available to them from the senses.   

There is a predicted dependence upon the senses for perception, rather than 

internalised abstraction.  The Jungian model predicts that such individuals are heavily 

inclined to build models of the world based upon a need for „trustworthy‟ information, 

from which coping follows.  Summary of the broad preferences attributes is shown in 

Figure 19. 

 

Figure 19: General attributes associated with Sensing and Intuition Functions 

 

 For these individuals, trustworthy information is strongly influenced by the quality of the 

sensory information available.  Any decline in the level of „trustworthy‟ sense-based 

information (for whatever reason), undermines their fundamental reliance upon their 

preference to verify, based upon access to and use of concrete information.  

 

The majority of the subjects are located within the introverted sensing and feeling 

quadrants.  Failure to be able to control sensory information is probably disturbing for 

most types of individuals.  However, for this group the Jungian model suggests that 

failure to control such sense-based events tends to undermine the personal strategies 

preferred by these individuals when seeking to cope with environmental demands.  

 

The inability to establish control over the sensory environment inhibits any 

accommodation to changes in the composition of the noise situation within which they 

found themselves; the ability to "simply get used to it" would be inhibited and remote. 

For these types, accommodation to changing sense data is conditional upon re-

establishing control and their sensitivity to the noise impact will likely increase over 
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time, as duration prompts further evidence of unwanted intrusion, almost irrespective of 

the sound level.  

 

Appendix 4 The e-learning element 
 
This project was based on the requirement to deliver the CBT course via the internet. 

Initial thinking was around using simple distance learning materials, paper based 

booklets and an audio CD plus a simple online group for participants to discuss their 

experiences and work.  However, this might prove inadequate.  First, there was a 

requirement that some or all of the material be online.  There should be privacy for the 

participants and a secure environment, where they could discuss their noise problems 

and the course material.  There should be records kept by the students and this could 

be either paper based or online.  If it is online then the tutors can review it and make 

suggestions for progress.  Some means of assessing if the material was being used, 

and how often, would help to give the tutors useful feedback, allowing them to contact 

participants to encourage them. 

 
Eventually, the Moodle e-learning platform was chosen and used to address these 

concerns and it has proved to be effective.  In future, several changes could easily be 

made to the way the course is delivered online, in order to make it a much more 

interactive experience for those participants who had regular web access. 

 

Initial Web Site A simple website was designed to provide initial information and help 

to recruit participants.  It was hosted on a commercial hosting site (Heart Internet) and 

the domains copingwithnoise.org and copingwithnoise.org.uk were purchased.  The 

URL http://www.copingwithnoise.org/ was designated as the introductory site.  

This site was designed to attract participants and inform those referred to the project 

by, for example, Environmental Health Departments.  The site also linked directly to the 

password-protected Moodle course at the second URL 

http://www.copingwithnoise.org.uk/.  

 

Considerations affecting implementation The main factors to be taken into account 

when choosing how this project was to be implemented are discussed below. 

http://www.copingwithnoise.org/
http://www.copingwithnoise.org.uk/
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Security and privacy It was essential that participants in a project could work in a 

secure and private environment.  This meant that they would need to be inside a web-

based environment with appropriate levels of username and password security.  Also, 

members of the general public could not join the course without being assessed as 

suitable, before being allocated a username and password.  As there were to be online 

discussions within the course and copyrighted material, it was also important to prevent 

unauthorised access.  

 
Features A system needed to have at least some of the features of a commercial e-

learning environment, such as:  

 Teachers must be able to add and edit course material and the structure of the 

course in a simple way; 

 Participants must be able to log in with a username and password, and retrieve 

their passwords automatically if they forget them; 

 Participants should have the ability to turn on and off the automatic e-mails sent 

to them when others post to forums; 

 Partitioning of the users into groups with different access levels, so teachers 

could see the work of the participants, but they could not see each other‟s work 

unless permission is given; 

 The model of course should be flexible.  This is not a course where dates will be 

used to indicate what material to use and it should be capable of being topic 

oriented; 

 The teachers should be able to moderate forums to remove any inappropriate 

material; 

 A method of recording the student‟s use of the material should be available for 

later analysis; 

 Some method of allowing the participants to keep personal records that can be 

downloaded at the end for analysis. 

 

People joining after start of the course A major feature of this course was that all the 

participants would not be starting simultaneously.  It was important not to set up the 

course so certain dates indicated which element should be studied, as would be the 

case in a conventional academic environment, when all students enrolled on a course 

at the same time.  It was also necessary for the teacher / forum moderator to “catch” 
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new people contributing to the initial forum and welcome them to the course with 

suitable encouragement.  Hopefully the other participants would follow suit taking a 

lead from the tutor.  As everyone might be at a different stage, general announcements 

posted by the team should bear this in mind. 

 

Scalability If this course, or an improved version, were to be used in future, the 

software and hosting arrangements had to be scalable so that either multiple courses 

could be run, or a large cohort could be enrolled. There is a limit to the number of 

people on a single version of the course, as participants need a supportive “family” 

environment where they can get to know everyone on the course in a few weeks. 

However, multiple courses starting at different times or catering for slightly different 

groups should be allowed for.  

 

Ease of use The range of ages and computer skills should be reflected in the ease of 

use of any course software.  Many e-learning systems used by institutions can provide 

training for participants either face-to-face or online.  This was not part of this initial 

study and whilst a “getting started” document was developed, a more sophisticated set 

of help and tutorial tools should be fully integrated as part of any future course.  Many 

participants should be assumed to be in the category of user who can just cope with e-

mail and some simple web surfing but are not able to attach files to e-mails or use 

sophisticated web based tools. 

 

A web based system must take account of the limited web skills some participants will 

have whilst providing more sophisticated users with the opportunities to feel more in 

control, for instance by personalising their environment by adding their photo and 

creating a personal profile.  This should not impact on other users.  They could also 

keep more sophisticated online records of their usage whist less able users could keep 

paper-based records.  

 

The course audio material could be available for downloading to an MP3 player for 

those able to do this whilst less able users might receive the material as a CD. 

 

Costs As this was a project with limited budget for a fairly small group of members of 

the general public as participants, the choice of technology was limited both by cost 
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and what technologies the participants could reasonably be expected to master.  Some 

of the participants were in an older age group, some pensioners, so should not be 

expected to purchase expensive additional equipment.  The minimum requirement 

would be regular access to the internet, normally with a personal computer either at 

home or in a local library and a CD player, either stand alone or as part of a computer 

system.  The use of an MP3 player was optional and as they were all sent paper based 

workbooks and a CD they did not need fast Internet broadband access to download 

and print the material, which was also available on the web site. 

 

Choice of platform After consideration of alternatives, it was decided that a suitable e-

learning platform should be investigated.  All learning management systems (LMS) 

have a common core of features that provide a structure for a course (usually, one of a 

set of courses) and a range of tools – discussion forums, tests and quizzes.  The 

requirement for a stable and widely supported system meant that Moodle was first 

choice; because it is Open Source, bugs are regularly fixed and it is constantly 

improved and upgraded by its supporters.  Forums and mailing lists exist, so that new 

users can easily find solutions to problems they have.  A second requirement given the 

timescale and nature of this project was that it had to be quick to learn for the tutors 

and support staff.  Finally, it had to offer the flexibility to enable a simple, 

straightforward interface for the range of participants who were to be recruited.  These 

were likely to be from an older demographic, who might have limited experience of 

online courses, unlike modern students and more recent graduates. 

 

Choice of Moodle It was decided to use Moodle and a “Moodle Partner” to host the 

Coping site.  The initial web page remained on the Brookes Computer Services site 

hosted by Heart Internet UK site. 

 

Moodle has been widely adopted in schools and colleges throughout the UK, so 

offering widespread support and help forums, should they be needed.  There are 

currently over 3600 Moodle registered UK sites.  It can be used for a single course or 

as a complete institutional teaching and learning environment. Various “Moodle 

approved partner” companies provide both hosting and support.  
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Moodle Features In addition to the LMS core features, Moodle offers a choice 

between arranging courses as weeks – useful for educational establishments – or 

arranging them by topic – useful for business and courses where people join at 

different times.  It is straightforward to use from the tutor‟s perspective, as it is fairly 

easy to learn how to upload and arrange the material, then understand which tools to 

enable. 

 
An important benefit is that it does not require, at this level, a dedicated server or 

specialist staff.  Any well informed IT technical support person can support the system, 

enable courses, add users and adapt the templates to suit their purpose, whilst using 

the existing support network to discover answers to any remaining technical questions. 

 

Trial system A copy of Moodle was downloaded and installed on a Brookes Computer 

Services personal/local (WAMP) Apache server on a Windows system to allow for 

experimentation and to demonstrate its features to members of the project team and to 

demonstrate proof of concept.  Various template and interfaces were also tried out on 

this.  

 

Choice of associated technology The Moodle Learning Management System (LMS) 

requires a web server with current MySQL and PHP support.  Although it works on a 

Windows platform a Linux one is used by many hosting companies, it is also Open 

Source so not dependent on any one company (e.g. Microsoft) for support.  This is the 

preferred and most popular configuration. 

 

Web Hosting An authorised Moodle partner was then sought, as it was felt they would 

offer a more focussed service.  Pteppic.net is a UK based company whose staff are 

involved in the Moodle Open Source project as well as hosting a wide range of other 

Moodle sites.  Pteppic.net is UK based company who offered an entry level package 

suitable for our trial system.  

 

Platform for Production System A Linux server system is used by the Moodle partner 

Pteppic.net for their operations.  This is the most common and stable set-up for 

Moodle. 
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Training for Moodle Training the project team was fairly straightforward; both 

members who were going to support the students on the course were experienced 

computer users and teachers.  After an initial team meeting where the software was 

demonstrated by Lyn Leventhall and the e-learning philosophy explained, they were 

able to create elements of the course material fairly independently.  Ongoing 

discussion took place about some of the more complex elements. 

 

Developing the course A dummy course was placed on the Coping site by the e-

learning consultant, with examples of all the possible features that the Coping tutor 

might use.  This allowed the team to see and explore what was possible, as some 

members of the team had not used a LMS or any e-learning platform before.  The site 

had a plain visual appearance – superfluous images and boxes removed or hidden to 

avoid information overload.   

 

Adding the participants The participants had a range of computer skills and some 

had no computer access at home so could receive e-mails occasionally but not use the 

course material regularly.  Others did not use a computer so had a paper based course 

instead.  Many of the participants “signed up” for the course before it was finally ready 

so started together.  A few were added as they signed up during the following months. 

 

Usernames and Passwords – Excel A set of usernames was devised based on the 

participants‟ names and an automated system developed in Microsoft Excel to allocate 

random but fairly memorable passwords to them.  For latecomers to the course, 

individuals were added to the spreadsheet and passwords allocated by hand. 

 

The passwords were moderately secure in that they contained both letters and digits. 

Participants could change these if they wished, once they had accessed the system. 

 

E-mailing participants – Outlook An automated system was put in place using 

Microsoft Outlook to take the user names and passwords and automatically e-mail 

them to the participants individually using the mail-merge feature.  For latecomers, the 

same system was used to provide continuity and a complete record of all messages.  

 



 

 78 

Note on e-mail addresses: No two members of a Moodle course can share an e-mail 

address. Normally this does not present a problem but some couples had a shared 

address provided by their ISP. 

 

Those who used facilities in the public libraries for Internet searching may not have 

their own e-mail addresses.  Those without personal e-mails were encouraged to sign 

up for a free web based e-mail address such as Hotmail, Yahoo mail or Google mail. 

Several “dummy users” were also set up to enable the team to view the course, as a 

participant would see it.  A user name and password, with student privileges, were also 

provided for members of the Defra team, so they could overview the course. 

 

Moodle Settings Moodle has three basic modes for setting up a course: 

i. Weekly – the sections of the course are numbered and dates for each element 

are shown.  This is often adopted by schools, colleges and universities where 

students attend face-to-face lessons or lecturers and course material for each 

lecture is provided online. 

ii. By Topic - this is similar to the above but topics have no dates attached and 

have title.  Suitable for a more flexible approach and also one where the topics 

do not have to be worked through in any specific order or at a particular speed. 

iii. Forum based - where the course is a discussion forum. 

 

In the first two the course is divided into as many sections as the tutor wishes and each 

section can have as much material as the tutor chooses. Various activities and 

resources can be allocated to each section as needed.  The “By Topic” mode was used 

for this course. 

 

Forum defaults Initially, all users were subscribed to all the forums.  Towards the end 

of the course some people expressed a preference to not receive any e-mail from the 

forum so this was changed.  Users were advised of this change and could alter the 

settings if they wished. 

 

Groups Due to a “work around” to provide users with a personal recording system for 

their work, each user was in a group of one.  This allowed the database entries for the 

record system to be viewed by themselves and the tutor but not others. 
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The Course Content Moodle provide for an initial login screen for users who are then 

shown a list of courses for them to choose from.  For tutors and system administrators, 

an alternative page is displayed after log-on giving a list of courses, but with more 

information and administrative options.  There is also a “front page” where a welcome 

message and a brief site description were given. 

 

The tutor, Donald Robertson, adapted material from his paper-based book and created 

audio material to use for the main content.  A daily record sheet was incorporated for 

each participant using the database feature in Moodle so that participants could record 

their position in the course and how they were progressing. 

 

In the introductory pages of the course, an initial forum was set up for participants to 

introduce themselves and then discuss or ask technical questions about noise.  A 

subsidiary forum was also available for IT specific technical questions and problems 

with the course.  Towards the end of the course feedback forums were added to each 

section to encourage the students to give us feedback on each course section and a 

final feedback forum was incorporated into the last section for participants wishing to 

make any final comments or suggestions.  Only the first of these was used by the 

participants. 

 

Documentation and Instructions A short introductory document was available from 

the front page of the course so that participants could learn how to log onto the course 

and use the materials.  It was the intention to provide a more substantial amount of 

information if required but it appeared that nobody really needed it, as they could 

access all the material in other forms. 

  

Lessons learnt Several points emerged during the course that meant that elements 

and practices should be revised for any future versions:  

1) The Course was ready and usernames and passwords added a few days prior to the 

course being ready to go live.  Unfortunately some keen students managed to use 

Moodle‟s own ”lost password” system to get their passwords by entering their e-mail 

addresses.  They then proceeded to use the Introductory forum before anyone else had 

been informed that the course was starting and had been sent their usernames and 
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passwords.  In future, the course would be made “unavailable” until the agreed start 

date. 

 

2) The course material was sent out in paper and CD form before the online course 

was completed.  Most participants commenced using this and did not make use of the 

full range of features on Moodle.  For example, the paper-based course had a record 

sheet and there was an online equivalent.  Many participants used the paper-based 

version as they had already started that when the online course began.  In future, no 

paper-based material should be available at the start of the course, only CDs.  The 

paper-based material should be sent just to those completing the online course (as an 

incentive to complete) and as an aide memoir when the online course is no longer 

available to them. 

 

3) The introductory forum should have been restricted to a single post per participant 

so that it did not turn into a “free for all” where participants discussed their noise 

problems.  It was initially designed to be a place where participants said something 

about themselves.  

 

4) Forums later in the course – one for each topic.  These were intended to be used to 

reflect on the topic itself and discuss how each topic went for them.  The participants 

did not use these.  

 

Looking forward This course could be an ongoing enterprise.  However, lessons 

learnt in the pilot study mean that changes will be necessary to the format to ensure 

students progress smoothly.  

 

Conclusion The choice of Moodle and a specialist hosting company worked very well. 

The tutors found it easy to use the software and created a course rich in features. 

There were very few difficulties highlighted by participants in respect of accessing the 

course or the material.  Some had initial difficulties logging in, but this was mainly due 

to them trying to access the system before it was “live” and they had received their user 

names and passwords. 
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Moderating the forums was an essential, regular task to encourage participants to 

continue working.  They were keen on posting their noise problems and helped support 

each other.  It must be remembered that in addition to Moodle, the participants 

received regular telephone and e-mail support and had paper based workbooks and 

two CDs.  The Moodle reporting system could be used to check on the popularity of 

various elements of the course. 

 

Overall the course material, which was adapted from the printed book, was not ideal as 

e-learning material, as it was not interactive enough to engage the participants who had 

already seen the same material in printed form.  The material could have been 

“chunked” more effectively and presented in a form that did not replicate the printed 

page.  One possible way is to use the Moodle lesson format is that which presents a 

screen for the user to review and then asks simple questions to test understanding. 

Depending on the response, either the participant moves to the next element in the 

course of a further explanation of the current material.  Two things result from this 

approach: one is that the users can be tracked to see how they are using the material – 

this information can be used to improve the course further.  Secondly, the course is 

interactive – the participants can control the pace at which they progress through the 

material depending on how quickly they understand each section. 

 

It is concluded that the use of the Moodle Learning Management System is an effective 

way to progress the CBT course and that the experience gained in the present 

application of Moodle enables further improvements to be made. 

 

The next page shows a Screen Shot of the online course main page showing the 

course sections.  The top of the page has introductory material and the course outline. 

There are links to the different forums which have been set up.  Several separate 

sections follow each on a different theme.  In each section there is a selection of course 

material to read and listen to and a test with a feedback forum.  On the right hand side 

is the administrative panel, hidden from participants, a news forum where tutors post 

information to participants and some tools to show who is online and which section is 

current. 
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The overall style was chosen to keep things as uncluttered as possible with bright 

boxes giving details of each section set apart from the actual course material. 
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