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Abstract 
 

The internship takes place in a global study that tackles sensitivity to noise. Noise sensitivity is a 

major factor influencing noise annoyance and is considered in various studies, such as modeling 

noise annoyance or assessing the impact of environmental noise on human health. The internship 

will begin during the second year of the research program. It will consist in the empirical 

comparison of the most important existing noise-sensitivity scales with respect to their 

psychometric quality (reliability, validity, and structure) while including cultural and linguistic 

aspects. The scales studied are the result of a preliminary systematic review focusing on the 

definitions and dimensions of noise sensitivity and the different ways of measuring it, carried out 

as part of the research study prior to the start of the internship. In order to compare the scales, an 

online survey will be developed by the research team in different languages: French, English, 

German and Korean. In order to calibrated the development of the online survey, a pilot test will 

be launched in French (in Lyon) and German (in Darmstadt). The pilot test will be completed by 

around 70 French and German people, constituting a set of data that will be analyzed and studied. 

The online questionnaire will then be filled out by approximately 300 English-speaking 

participants living in the UK. These 300 people constitute a representative sample of the UK 

population, which will be examined using descriptive statistical analyses and correlations of noise 

sensitivity scores between questionnaires. The pilot test and the UK data will then be compared 

with each other and with the literature findings. This study will lead to some interesting 

conclusions, particularly with regard to the wording and the scale used for the one-item scale, but 

also with regard to hyperacusis and annoyance, which were found to be correlated with noise 

sensitivity. Furthermore, in this study, no cultural or linguistic differences were found between the 

French, German and English data, yet, this conclusion should be taken with caution. Finally, to 

assess noise sensitivity, the Benfield questionnaire appears to be a useful and robust tool. The 

internship report will sum-up some of the result of this research and the intern contribution.  
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Introduction 
 

In recent years, noise has become a major public health concern. The way society is organized 

favors people's exposure to noise, through the densification of housing and the multiplication of 

noise sources in the environment, to such an extent that the European Environment agency 

revealed in 2023 that “at least one in five people in the EU are exposed to long-term noise levels 

considered harmful to their health” [1]. Indeed, noise had important health-related short-term 

and long-term outcomes, such as cardiovascular diseases, sleep disturbance, hearing loss, tinnitus, 

or noise annoyance [2]. Defined as “a psychological concept which describes a relation between 

an acoustic situation and a person who is forced by noise to do things he/she does not want to do, 

who cognitively and emotionally evaluates this situation and feels partly helpless” by Guski et al 

in 1999 [3], noise annoyance is seen as one of the most significant non-auditory effects on health 

for non-critical sound pressure level [4]. That is why noise annoyance is widely used and studied 

by researchers to examine health impact of noise and noise in general. However, noise annoyance 

is a concept, influenced by several factors, acoustic and otherwise [4]. “Dose response” 

relationship have been established between noise exposure level (Lden) and noise annoyance by 

European commission in 2002 but explained only 30% to 40% of the expressed noise annoyance 

[4]. Consequently, annoyance due to one noise source varies from one individual to another 

depending from both psychological and physiological perspectives. Among them, noise sensitivity 

defined as “a trait describing attitudes towards noise and predicting noise annoyance” by Kliuchko 

et al [5] or “a stable personality trait affecting the reactivity towards noise sources” by Schu tte et 

al [6], has been reported as a significant non-acoustic factor affecting noise annoyance [7]. Several 

studies concluded that noise sensitivity alters the effect of noise exposure on annoyance [8] and 

concerns different types of environmental noises such as traffic noise, aircraft noise or motorcycle 

noise [9], [10] but also indoor noise as noise from neighbors [7].  

Thus, as noise sensitivity is an important factor to considers when studying noise annoyance and 

therefor public health, some researchers have developed noise sensitivity questionnaires and 

scales. The first researcher to show interest in it was Weinstein in 1978, who analyzed noise 

sensitivity of college freshmen in a dormitory. This led to other works about noise sensitivity and 

the development of new scales in different languages, some of the better-known are described 

later in this report. Despite the many existing questionnaires, the scientific community has never 

reached a consensus on a standard for assessing noise sensitivity. Consequently, researchers 

focusing on this subject employ a variety of questionnaires, making comparisons between studies 

challenging.  
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What is more, as questionnaires rely on verbal descriptors, researchers often struggle to translate 

them in other languages. Some articles propose translation of different scales [11], [12], but the 

translation methods are not always clearly explicit or properly validated. This is all the more true 

given that most of the time, researchers take care of the translations themselves. In addition, 

conventional questionnaires such as Weinstein’s or the NoiSeQ are often lengthy and therefore 

impractical for large-scale surveys. To remedy this issue, a study, on which this report is based, is 

currently underway to create a new scale for measuring noise sensitivity in different languages 

(English, German, French and Korean). This new scale will be notably developed through a survey 

involving carefully selected existing questionnaires, administered to a sample of around 1,000 

participants who are fluent in English, German, French or Korean. Before launching the full survey, 

a pilot test was carried out with approximately seventy French and German speakers.  

Thus, since noise sensitivity does not yet benefit from an assessment standard, this question needs 

to be addressed. Nevertheless, this is a vast and complex task, requiring more time and thought 

than a five-month internship would allow. This report will therefore examine the extent to which 

the assessment of noise sensitivity depends on factors such as noise annoyance or hyperacusis, 

but also on language and culture. In particular, does this call into question the search for a 

universal method of assessment? 

This question will be addressed through the participation in the development of the online survey, 

as well as analysis of the data collected. Furthermore, this report will also aim to compile all the 

choices and decisions taken regarding the construction of the survey, in order to constitute a 

working document for the project research team. 

The report will begin with a state-of-the-art review of current studies on noise sensitivity (I), 

providing an overview of the key issues and concepts. Thereafter, the preparation of the pilot test 

will be presented (II), followed by a detailed account of the methodology used and results of this 

pilot test (III). The next section will focus on the first wave of an online survey (IV), elaborated on 

the basis of the pilot test, and will provide a data analysis of an N=311 sample of UK residents. The 

results of the entire study will then be examined and compared together and with previous studies 

in order to answer to the guiding research questions of the internship (V). Finally, the report will 

conclude with a critical analysis and explore further perspectives in light of the study's findings 

and current research on the subject (VI). 
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I) State of art on noise sensitivity 
 

The harmful effects of noise on health have been proven on several occasions [1]. However, noise 

sensitivity remains a subject little addressed by researchers, even though its link with noise 

annoyance, a more studied concept, has been established [8]. Thus, the following section provides 

a contextualization of the study in which the internship is taking place, and proposes definitions 

of the various characteristics attributed to noise sensitivity and the various notions related to it. 

 

A) Context and definitions: 

1) Noise impacts 

 

As some researchers are investigated the link between noise exposure and noise annoyance, and 

therefore noise sensitivity, the various impacts of noise will be discussed in the next section. 

a) Health impact 

 

Noise, defined as a sound or set of sounds perceived as disturbing, has a number of impacts on 

health. Notably highlighted by the WHO [2], they identified five different health impacts associated 

with noise exposure: cardiovascular disease, sleep disorders, hearing loss, tinnitus and noise 

annoyance. These five health impacts will be addressed successively in this section of the report. 

Several researchers have elucidated a correlation between noise exposure and cardiovascular 

disease. Sobota et al [13] demonstrated the link between noise annoyance, caused by road traffic, 

and increased cardiovascular risk in a young and healthy population. Other studies corroborate 

this, indeed, according to Basner et al [14], the negative impact of prolonged exposure to noise on 

the cardiovascular system includes pathologies such as hypertension, ischemic heart disease and 

stroke. Moreover, acute exposure to noise activates stress reactions, increasing blood pressure, 

heart rate and stress hormones. Chronic noise disrupts homeostasis, increasing cardiovascular 

risk factors and the likelihood of serious illness. Both occupational [15], [16], [17] and 

epidemiological studies [18], [19], [20], [21] show higher rates of cardiovascular disease in groups 

of individuals with high noise exposure, with occupational noise presenting greater risks than 

environmental noise, defined as noise emitted from all sources except industrial workplaces [22]. 

Meta-analyses showed a 7-17% increased risk of hypertension and heart disease per 10 dB 

increase in noise, independent of other risk factors, and the combined effects of noise and air 

pollution on health are mostly independent [14]. 
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Sleep disorders are also a serious and widespread health consequence of noise exposure. Indeed, 

in 2020, the European Environment Agency reported that 6.5 million people in Europe suffered 

from chronic sleep disorders [23]. Moreover, in their review on the health effects of noise 

exposure, Basner et al. [14] highlighted sleep disorders, noting that these are regarded as the most 

deleterious non-auditory consequence of environmental noise exposure. Indeed, an undisturbed 

sleep with a sufficient length is crucial for health and daily functioning. Yet, even low noise levels 

(LAmax of 33 dB(A)) can cause physiological reactions during sleep, such as autonomic, motor, and 

cortical arousals. The risk of noise-induced stimulation depends on noise characteristics, sleep 

stage, and individual susceptibility, with the elderly, children, shift workers, and those with sleep 

disorders being particularly vulnerable. Repeated disturbances degrade sleep quality, leading to 

mood impairment, increased daytime sleepiness, and reduced cognitive performance. Therefore, 

in 2009 [24], the WHO recommends keeping average night-time noise levels below LAeq, outside 

55 dB(A), aiming for 40 dB(A) in the long term to prevent health impacts. 

In addition, noise also has effects on auditory health, such as hearing loss, which can be caused by 

both intense one-off exposure and regular long-term exposure to sound pressure levels above LA 

of 75-85 dB(A). At these high sound pressure levels, hearing loss is irreversible [14]. Sometimes 

overlooked, hearing loss has social consequences, including the inability to understand speech in 

everyday situations, and can also affect cognitive performance, as reported by Basner et al [14]. 

Moreover, undiagnosed hearing loss increases the risk of accidents and falls, leading to a 10-20% 

increase in mortality over 20 years. Hearing loss is therefore a matter of concern for the WHO, 

which estimates that 10% of the world's population is exposed to sound pressure levels likely to 

cause noise-induced hearing loss [14]. Usually defined by high audiometric thresholds between 

125 and 8000 Hz, recent advances have broadened the definition of hearing loss, with the 

discovery of "hidden hearing losses" involving reduced auditory nerve activity [25]. 

Another significant effect of noise exposure on hearing health is tinnitus. Defined by Zeng [25] as 

"a phantom perception of sound in the absence of external sounds," tinnitus affects 15% of the 

general population and is typically perceived as “a ringing sensation in the ear or head”. Tinnitus 

is closely associated with hearing loss. Indeed, according to Zeng [25], hearing loss is a common 

and primary risk factor for tinnitus. Tinnitus results from compensatory responses by the central 

auditory system to reduced peripheral input caused by overt or covert hearing loss. To date, there 

is no treatment for tinnitus, although they can affect many aspects of health, causing sleep 

disturbance, depression or an inability to sustain attention [14].  

The last of the five health impacts of noise identified by the WHO is noise annoyance. As this 

concept is closely linked to noise sensitivity, an entire section of the report (see I.A.2.a) is devoted 

to it. 
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b) Social impact 

 

Noise is a worrying public health issue, of increasing concern to the general public and political 

decision-makers in Europe. Several studies have been carried out to assess the health and social 

impacts of noise exposure. Among them, a systematic review of social inequalities in 

environmental noise exposure in the WHO European region was conducted by Dreger et al [26]. 

This work covers different studies with very heterogeneous methods and social indicators. 

Although they concluded that this field of study is not sufficiently covered to draw general 

conclusions, noise remains a source of inequality and therefore has very diverse social 

repercussions. However, social impact has proved difficult to measure because of the different 

indicators used. According to Peris et al [27], the clearest links between noise exposure and social 

inequality were found not with socio-economic indicators, but with ethnicity-related indicators. 

Indeed, it has been shown that certain social groups, notably ethnic minorities, live in areas more 

affected by road or rail traffic noise and therefore suffer the associated harmful effects more than 

other social groups [27]. Furthermore, the EEA pointed out in 2020 [28] that poorer people may 

have fewer means of protecting themselves from environmental noise. For example, people living 

in deprived neighborhoods may not be able to afford double-glazing or other building insulation 

equipment. In addition, they may hold jobs that require them to sleep during the day when noise 

levels are higher, or have health problems likely to exacerbate the effects of noise.  

Moreover, several studies have reported on the effects of noise on children's learning. Various 

researchers have shown that ambient noise, such as traffic noise [29] or aircraft noise [30], affects 

the development of children's cognitive abilities, particularly reading and learning. In addition, Xie 

et al. [31] have demonstrated an inverse relationship between noise exposure and academic 

performances in elementary school children. 

Thus, noise exposure leads to various social impacts that are notably health-related, such as effects 

on cognitive abilities, but also certain links with economic issues. 

c) Economic impact 

 

Noise exposure does not only lead to negative social and health repercussions for individuals, it 

also represents a significant economic impact. As indicated in a press release based on an ADEME 

report published in July 2023, noise represents a considerable social cost, amounting to €147 

billion every year in France. [32] This paragraph is essentially based on the ADEME report cited 

in the press release. [33] This summarizes the results of a study carried out by ADEME in 2021. 

According to this study, the social cost of noise in France is mainly generated by the health effects 

of noise, such as compensation for occupational illnesses and accidents, hospitalization and 
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medication, and loss of years of life. This cost also includes non-health effects, such as lost 

productivity and property depreciation linked to noise exposure. Transportation, mainly road 

traffic, is the main source of noise, accounting for 66.5% of costs. Next come the costs generated 

by neighborhood noise, 18% of the total, followed by those attributable to noise in the workplace, 

around 14% of costs, and finally the costs caused by monitoring and R&D expenditure. The 

consequences of noise impact on a wide range of areas, both professional and private. This high 

cost does not only reflect the economic impact, but also the numerous health and social 

repercussions associated with noise. The report also outlines a number of measures that could be 

taken to reduce French people's exposure to noise, and hence the cost of noise in France. These 

include reducing the speed limit on expressways by 10 km/h, introducing low-emission zones and 

improving the acoustic quality of school buildings. These measures offer a particularly attractive 

cost-benefit ratio, and are based on different types of levers: regulatory, technical and 

organizational.  

 

2) Noise annoyance, noise sensitivity definition and difficulties to measure 

a) Noise annoyance 

 

Constituting the most prevalent community response to exposure to environmental noise [14], 

European Environment Agency estimated in 2020 that 22 million people suffer from high noise 

annoyance in the European Union [23]. Resulting from a series of stress-related fight or struggle 

reactions in the human body, noise annoyance is typically defined as a feeling of irritation, anxiety, 

anger, frustration, provocation, dissatisfaction or disturbance due to noise [34]. This reaction may 

result from different situations and stimuli, such as noise interference with daily activities, 

feelings, thoughts, falling asleep [14]. This specific combination of emotional, attitudinal, cognitive 

and behavioral responses to environmental noise is the result of a variety of acoustic and non-

acoustic factors.  

Among the acoustic factors that trigger noise annoyance, the main ones are the mean sound 

intensity, the number of noisy events, the spectral content, as well as the temporal content of noise, 

residual noise but also situations of combined noise sources. Indeed, annoyance can also be due 

to combined noise source situations, which can lead to higher noise intensity, thus reinforcing 

annoyance [35]. In addition, the relationship between noise exposure, sound pressure level and 

annoyance also depends on the time of day [36]. Indeed, people tend to be more bothered by noise 

at night or in the evening. The measurement of noise annoyance therefore takes this consideration 

into account, by measuring noise annoyance according to the time of day (day, evening or night) 

[35]. 



17 

There are also non-acoustic factors, that can influence noise annoyance. Among them, one can 

mention fear of danger, attitude towards the sound source, activity during exposure, overall 

perception of the environment, culture, time spent at home, sound exposure over time, type of 

occupation (owned or rented), soundproofing of windows, time of year or time of day as the main 

ones. Certain, such as age, sex or level of education, are controversial, with some studies showing 

their influence on annoyance and others proving the opposite [35]. 

These factors are multiple, both acoustical and non-acoustical, and thus sometimes difficult to 

identify. However, it has been established that noise sensitivity (a non-acoustical factor), certain 

personality traits and general stress levels play an important role in noise annoyance [34].  

In its most severe form, noise annoyance can have a variety of consequences for health and well-

being [14]. In particular, it is linked to increased cardiovascular risk and sleep disturbance, while 

being inversely correlated with cognitive and psychological function, as well as quality of life [34]. 

Due to the large number of people affected, annoyance contributes substantially to the burden of 

disease caused by environmental noise [14]. 

The measurement of noise annoyance has been standardized internationally in accordance with 

ISO/TS 15666 [37]. In this standard, the noise annoyance question must relate to a specific noise, 

such as road traffic noise or aircraft noise. Thanks to this standardization, noise annoyance 

benefits from a common international measure. Studies on noise annoyance can therefore be 

compared via meta-analyses, a statistical combination of the results of several studies on a similar 

research question [38], which helps the WHO to estimate the impact of noise on health. 

b) Noise sensitivity and its link with noise annoyance 

 

According to Kliuchko et al., noise sensitivity is defined as 'a trait describing attitudes towards 

noise and predicting noise annoyance' [5], while Schu tte et al. describe it as 'a stable personality 

trait affecting reactivity towards noise sources’ [6]. Therefore, noise sensitivity tends to influence 

a person’s reactions and attitudes toward noise. Especially, it involves negative emotional 

responses to noise, the formation of negative attitudes to the noise source and can even lead to 

psychological distress [39]. Noise sensitivity has a prevalence estimated between 20% and 40% 

[39]. As it varies from one individual to another, researchers have explored the parameters likely 

to impact. They found some link between individual characteristic and noise sensitivity level. They 

have notably shown that it is conceptually distinct from extraversion or neuroticism, uncorrelated 

with noise exposure, and largely independent of auditory acuity or function (Ellermeier, 

Eigenstetter, & Zimmer, 2001 [40]; Job, 1988 [41]; Miedema & Vos, 2003 [42]; Stansfeld, Clark, 

Turpion, Jenkins, & Tarnopolsky, 1985 [43]). According notably to Shepherd et al [39] noise 
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sensitivity has not been linked to auditory acuity, nor is it equivalent to hyperacusis. The influence 

of age or gender on sensitivity to noise is a subject of debate, with some studies suggesting a 

correlation [44] while others do not [6] [45]. 

Noise sensitivity plays a crucial role in how individuals experience noise annoyance, irrespective 

of the actual level of noise exposure. According to Zhong et al [34], noise sensitivity involves 

individual differences in noise perception and tolerance, which significantly influence how people 

react to ambient noise. People who are more sensitive to noise often perceive noise as more 

threatening and beyond their control, making adaptation more difficult and slower, resulting in 

increased annoyance. Furthermore, noise sensitivity is considered as an independent factor 

contributing not only to noise annoyance, but also to health deterioration. For example, a cross-

sectional study showed that adult residents living near airports, who are more sensitive to noise, 

suffer more sleep disturbances and are more likely to suffer from conditions such as hypertension 

and chest pain. In addition, laboratory studies show that people with high noise sensitivity 

perform less well on cognitive tasks, being more easily distracted by noise, highlighting the wider 

impact of noise sensitivity on general well-being and cognitive function [34]. 

Furthermore, physiological attributes are linked to noise sensitivity. Indeed, Higher noise 

sensitivity is related to higher skin conductance responses in the presence of noise [46], greater 

reported annoyance [47], elevated heart rate [48], sleep loss [49], psychiatric disturbance [43], 

and slower habituation in the presence of noise [46]. Recent functional brain imaging studies have 

shown that noise sensitivity is associated with neuroanatomical changes (e.g. greater grey matter 

volume in certain areas of the auditory and limbic brain), leading noise-sensitive individuals to 

evaluate auditory stimuli in an aversive manner [5]. 

 

To assess noise sensitivity, questionnaires and scales have been developed. They are mainly based 

on verbal descriptor such as sentences or questions and the respondent must answers following 

a Linkert scale. The first questionnaire was conceived by Weinstein in 1978 [45] in English. 

Therefore, to be used on non-English speakers, it must be translated. However, Tarlao and al [11] 

explained that word-for-word translation do not transcribe the good meaning of words. Scientists 

have noted the same observation for all existing noise sensitivity scales (LEF, NoiseQ, one item), 

different translations had been then established in recent years in several languages such as 

French [12], German [50], English [51].  The second part of this report describes some of the best-

know questionnaires notably their psychometric characteristics and their eventual French 

translations. 

Although many questionnaires have been developed over the years, there is no standard for 

measuring noise sensitivity. In fact, no single questionnaire is universally accepted for socio-
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acoustic surveys and epidemiological studies on the health effects of noise, as many are too long. 

As field studies are costly, they cannot integrate questionnaires with 21 questions or more just to 

measure one factor. 

c) Other concepts: hyperacusis, misophonia 

 

Other concepts, less discussed in the current literature, are thought to be linked to noise sensitivity 

or annoyance, and therefore to noise sensitivity. Among them, hyperacusis and misophonia are the 

most frequently cited. 

Hyperacusis can be defined as a “reduced tolerance to sound(s) that are perceived as normal to 

the majority of the population or were perceived as normal to the person before their onset of 

hyperacusis” [12]. People with hyperacusis may tend to isolate themselves by avoiding noisy 

environments or by using hearing protection, which can lead to distress or functional impairment 

[12]. Furthermore, hyperacusis is often correlated with other hearing impairment such as tinnitus 

[12]. Hyperacusis is measured using various questionnaires, including the Khalfa et al (2002) 

questionnaire. This 14-item questionnaire assesses attentional, emotional and social factors using 

a 4-point self-assessment scale ranging from “No” (0) to “Yes, a lot” (3). The total score is 

determined by the sum of all the points obtained for the 14 items, so scores range from 0 to 42, 

with the degree of hyperacusis increasing with the participant's score. Although hyperacusis is 

linked to noise sensitivity, they remain two different concepts. Indeed, hyperacusis is considered 

an auditory pathology mainly related to the intensity of the sound, not a personality trait that 

affects each individual to some degree, as does noise sensitivity [12]. Hyperacusis is sometime 

conflated with other pathologies such as misophonia or phonophobia. 

Misophonia is defined as an “abnormally intense reaction to breathing, coughing, troat clearing, 

food chewing, crunching, swallowing, lip-smacking, spitting and similar sounds” [52]. People 

affected by misophonia can be triggered by different kind of noise, such as sounds produced by 

human respiratory and digestive organs, but also other provoking sounds, including finger 

tapping, nail clipping, footsteps, and kissing. In some cases, misophonia is even caused by pen 

clicking, keyboard typing, glasses clinking, paper or plastic rustling, by loud human voices, babies 

crying, noisy neighbors, by traffic, household appliances, and even animals (dogs barking, cat 

walking, claws clicking). However, people with misophonia are generally unbothered when 

producing these sounds themselves [52]. Misophobia has been identified by Paunovic  et al [53] as 

related to noise annoyance, in a small-scale study of 531 participants. Indeed, they noted that, in 

their study, participants with high perceived misophonia were more likely to report high noise 

annoyance from environmental sources, but also from human and animal sound sources. This 
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association was not related to the age, gender, perceived anxiety or perceived depression of the 

participants. 

 

B) Existing questionnaires and scales: their advantages, weakness, and 

translations 

 

Since the aim of the project is to find the best question to assess noise sensitivity, and therefor to 

establish a reliable and usable scale, the existing instruments to measure noise sensitivity must be 

examined. That was achieved by conducting ‘systematic review’ in the initial stage of the project. 

This section will provide a summary of the most common noise-sensitivity questionnaires and 

scales, their advantages, and shortcomings. French translations will also be mentioned, as the pilot 

test will be launched in French. All the questionnaires mentioned are available in full in Appendix 

1, in their original form. 

 

1) Weinstein Noise Sensitivity Scale (WNSS) 

a) Original questionnaire 

 

Developed in 1978 by Weinstein [45], this scale was destined to evaluate noise sensitivity of 

student in a dormitory. It includes 21 items concerning relation to noise in the daily life of 

participants. The answers to the questions are a categorical scale from 1 (strongly disagree) to 6 

(strongly agree), and for some questions, the polarity is reverse.  

The questionnaire was created in the frame of a study which aimed to “investigated differences 

among individuals in their initial reactions to noise and in their ability to adapt to noise over a 

longer period of time” [45]. The researchers worked with freshmen living a college dormitory. The 

researchers asked the first-year students about their noise sensitivity before they lived in the 

dormitory and after they started living there via a questionnaire. This questionnaire, regrouping 

21 questions, used a Likert format and was developed to assess self-reported sensitivity to noise 

[45]. It has been chosen to rely upon student self-reports of noise disturbances because 

researchers admitted that behavioral manifestations of noise distress were too influenced by 

extraneous factors to be an accurate indication of the issues an individual is experiencing. The 

questions “emphasize affective reactions and avoid general inquiries about noise as an 

environmental problem” [45]. They tackle different daily-life student situations, included 

studying. According to Weinstein (1978), the Kuder-Richardson reliability of the scale, tested 

during a previous work, has ranged from 0,84 to 0,87 in three samples of students and adults. The 
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scale includes questions about behavioral disruptions and negative affective reactions produced 

by the dormitory noise. A principal-components factor analysis led on the results of the survey 

conducted before the freshmen arrived in the dormitory, had highlighted a unrotated principal 

factor general: dormitory noise disturbance. Thus, the 15 open-ended and fixed-choice questions 

that loaded most highly on this factor were combined with equal weights to form the noise 

disturbance scale. Nine additional questions, addressing topics as privacy or roommate relations, 

were included to the questionnaire to measure general non-noise dissatisfaction. Kuder-

Richardson reliability of the noise-sensitivity questionnaire of the full sample of student (155) was 

0,83. The cross-correlation analysis of survey’s results showed that wide variety of noise-

sensitivity scale items were significantly correlated with dormitory noise disturbance.  

In this questionnaire, the answer to each question represents a number of points ranging from 0 

for “strongly agree” to 6 for “strongly disagree”, with some questions having opposite polarity. To 

determine the participants' total score, the points obtained in the 21 items are added together. As 

Bigras et al noted in their article [12], there is no established threshold for diagnosing “noise-

sensitive” individuals. In some studies, the extremes of the score distribution have been used to 

classify participants into groups with high or low sensitivity to noise [39]. 

This scale is the most widely used in studies aimed at assessing noise sensitivity. For example, Park 

et al [7] used it in 2018 to examine subjects' experience of and attitude towards ground impact 

noise in Korea.  

According to the reference [54], the main critic about the Weinstein scale is that, as it was created 

for students, some questions do not suit for the rest of the population. Moreover, a study of 2006 

conducted by Kishikawa et al. pointed the fact that some questions of the survey are highly 

corelated to noise level [55]. Besides, Kishikawa et al. showed that the answer scale may introduce 

errors and therefore, these authors rather chose a binary answer scale: agree/ not agree [56]. 

However, the Weinstein’s scale is a very good way of assessing an individual's sensitivity to noise. 

Thanks to its 21 questions, it is precise and accurate, but it is also difficult to use in a large-scale 

survey. Indeed, the longer a survey takes to complete, the more difficult is it to recruit participants, 

and the more participants will have to be paid. This means that more funds will have to be made 

available for the study. Furthermore, noise sensitivity is not the only factor to be measured in large 

scale studies assessing noise effects on health. Thus, the development of a shorter scale is 

important. 
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b) Short version 

 

In 2014, Benfield et al [57] developed a shorter version of the WNSS called NSS-SH, that focused 

on 5-items of the original questionnaire. They studied the reliability of their questionnaire, and it 

appears to be highly correlated with the original NSS and associated with constructs such as 

extraversion and neuroticism. The results showed that the NSS-SH is consistent and reliable. 

Individual NSS-SF scores were internally consistent (α = 0,79 and 0,81) and temporally stable (r = 

0,83). The authors precise that the use of the NSS-SH or the WNSS or other scale depends on the 

context, as NSS-SH is shorter so may be useful in some cases. The NSS-SH scale can be invaluable 

for large-scale surveys because it is much quicker to complete than the original Weinstein scale, 

while remaining accurate and reliable. 

c) French translation 

 

Bigras et al [12] proposed a French translation of the 21 item Weinstein questionnaire, in order to 

study the correlation between noise sensitivity and hyperacusis. As there was no pre-existing 

validated French version, the bilingual authors of the article, located in Montreal (Quebec, 

Canada), translated the 21 English NSS items into French while maintaining their original 

meaning. Their translation process is based on guidelines outlined in Hall et al. (2018) guide [58]. 

During the translation process, they notably compare their translation with the one proposed by 

Tarlao et al. (2016) [11]. The latter achieved a translation for 5 items of the Weinstein 

questionnaire. The Bigras et al. (2024) [12] translated questions 7 and 21 are identical to the 

Tarlao et al., (2016) [11] ones while questions 8, 18 and 19 differ by one or two words that the 

team judged to be more adequate (e.g. “de tendre” was favored instead of “relaxer” in question 18). 

As a starting point, the authors used an English version of the Weinstein questionnaire available 

freely with permission in the book by Worthington and Bodie (2017), [59]. It differs from the 

Weinstein 1978 questionnaire by question 3, that was not gender-neutral, and question 9, which 

has been rewritten to be answered on a Likert scale.  

 

Their translation presents limits as even if the authors followed the Hall et al. (2018) [58] guide, 

some of the guidance could not be respected. For instance, they did not contact the source-

language questionnaire developer, thus involving some risk of misinterpreting concepts and items. 

Moreover, they did not establish a formal template document for their questionnaire so this might 

have limited the efficiency and transparency of the translation process. Another limitation is the 

lack of consultation with a professional translator during the translation process. Their translator, 

who was bilingual with a high level of fluency in French and English, may have had difficulty 

considering linguistic and cultural subtleties, especially since there was no second translator. 
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Furthermore, according to the article’s authors, this lack of second translator also leads to risk 

that translation reflects an individual personal style and a non-transparent process.  

 

Once their translation was done, the questionnaire was tested on a small sample of patient from 

its target population. After this pilot phase, the questionnaire did not require any change as “All 

items were understood by the pilot participants”. The questionnaire was then formatting and used 

for the experimentation of the article. A similar method will be used by our research team when 

developing the survey. 

 

2) Fragebogen zur Erfassung der individuellen La rmempfindlichkeit (LEF) 

a) Original questionnaire 

 

Zimmer and Ellermeier [54] developed the LEF scale in 1998. It includes 52 items that tackles 

different kind of environmental noises. They cover 7 fields: Daily life, leisure, health, sleep, 

communication, work, and noise in general. Participants evaluate their own affective, cognitive, 

and behavioral reaction through noise on a scale from 0 (not agree at all) to 4 (highly agree). The 

intern consistency coefficient is very good (α = 0,922). A shorter version of this scale exists, based 

on 9 items (LEF-K). 

Nevertheless, the analysis of the factorial structure of the LEF led to a multidimensional solution 

indicating that separate measurements for different areas of everyday life might be more 

appropriate when determining the level of noise sensitivity.  

As this scale is very long, it has rarely been used to assess noise sensitivity in large surveys.  

b) Short version: LEF-K 

 

A shorter version of the LEF questionnaire has been developed by Zimmer & Ellermeier [60] in 

1998. It consists into 9 items extracted from the original LEF questionnaire. According to tests 

carried out on a sample of 117 students and a representative population sample of 117 people, 

the psychometric properties of this shorter version are acceptable [61]. The LEF-K showed 

average internal consistency (αstudent = 0,66 and α = 0,69) and good retest reliability. The LEF-K is 

therefore an economical alternative to the original LEF for the study of noise sensitivity, 

particularly in the context of large surveys [60]. The abbreviated version, discussed in the next 

section, was used by Lechner et al [10] to study the effects of motorcycle noise on annoyance in 

the Alps. 
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c) French translation 

 

A French translation of the 52-item LEF questionnaire, - including its short version LEF-K – was 

produced in the present project, but has not yet been published.  

 

3) NoiSeQ   

a) Original questionnaire 

 

The Noise-Sensitivity-Questionnaire (NoiSeQ) is a questionnaire developed by Schu tte et al (2007) 

that is based on the LEF model. It considers 5 fields: leisure, work, habitation, communication, and 

sleep. Some items are selected from both the WNSS and the LEF, with some being reformulated, 

and other newly created. Items were assigned to the 5 fields considered by 5 judges. At the end of 

the classification, only the items placed in a unique and same category by all the judges were kept 

for the final questionnaire [6], [61]. Finally, it was constituted of 35 items. Participants of the 

survey must answer the item by following a 0 (not agree at all) to 3 (highly agree) scale. The 

NoiSeQ passed the reliability test of the ISO 10075-3 norm and presents extremely small time-

dependent variation [6]. Furthermore, does not depend on the age and gender of the respondents 

because the measurements are not influenced by these facets [6]. 

As with the LEF, the NoiSeQ is very long and seems to have never been used in a large-scale survey 

in its full form.  

b) Short version: NoiSeQ-R 

 

The abbreviated form (NoiSeQ-R), in 2019, was used by Brink et al to investigate the differences 

between continuous and intermittent noise in the study of exposure-response relationships for 

annoyance due to road, train and aircraft noise [62]. This shorter version of the NoiSeQ was 

created in 2007 by Griefahn et al [63]. It includes 13 questions that tackles sleep, habitation and 

work and the answer system is the based on the same scale as the classical NoiSeQ (from 0 to 3). 

This questionnaire is available in 10 languages and presents a good intern consistency, such as the 

original one. This form could be useful in large survey, thanks to is short duration. 

c) French translation 

 

A French translation has been established by Barbara Griefahn and her colleagues. To respect 

gender neutrality, a slightly modified version has been produced by the research team.  

 



25 

4) 1 item scale 

a) Original questionnaire 

 

One-item scales have been developed to measure noise sensitivity using a single question. There 

are several different formulations, in different languages. This type of scale is frequently used in 

surveys, as it is very short [64]. This scale requires participants to estimate their overall sensitivity 

to noise. Despite its economic advantage, the one-item scale has certain shortcomings, according 

to Zimmer et al [64]. These researchers compared four different noise sensitivity scales: a German 

translation of the Weinstein questionnaire, the LEF and two one-item scales [64]. Firstly, they 

observed that the one-item scale was less accurate and had lower retest reliability than the other 

scales studied in Zimmer's article [64]. Secondly, according to their study, one-item scales do not 

consider the increase in noise sensitivity with age and show undesirable correlations with the 

respondent's (estimated) noise exposure. 

Lee et al 2016 [65] notably used a one-item scale to study impact noise in buildings. They 

conducted a survey on residents of apartment buildings that have heard floor impact sounds from 

their upstairs neighbors. It was conducted in Korea and 527 questionnaires (505 online and 22 on 

paper) were completed and collected. The one-item scale was worded as follows: “How sensitive 

are you to noise in general?”. They found that noise sensitivity positively affected disturbance 

(β = 0,511, p < 0.001), indicating that those who were sensitive to noise were more easily disturbed 

by floor impact noise.  

In another study, O hrstro m et al. (2006) [66] used a one-item scale in their research. Their 

objective was to assess the effects of road traffic noise and the benefits of access to quiet 

environments in dwelling within residential areas. This study was part of a comprehensive 

research program on well-being conducted in Sweden. The authors specifically investigated how 

access to quiet indoor and outdoor spaces in residences influenced residents' levels of annoyance, 

interference with activities, sleep disturbances, and overall well-being. Additionally, they aimed to 

establish criteria for characterizing residential acoustic environments conducive to health and 

well-being. Their ultimate goal was to examine the relationship between self-reported noise 

sensitivity and general annoyance. In particular, they found a relatively high correlation between 

noise sensitivity and the various annoyance scales they used. Furthermore, road traffic noise levels 

did not seem to correlate with noise sensitivity. These results are in line with previous findings, 

notably those reported by Ellermeier et al [40]. 
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b) French translation 

 

Kodji et al [67] used a French version of the one-item scale in their research on aircraft noise 

annoyance. The wording of their question differs from the usual question, employing a comparison 

method: “Regarding noise in general, compared to people around you, do you think that you are 

much less sensitive than, or less sensitive than, or as sensitive as, or more sensitive or much more 

sensitive than people around you?”. 

 

C) Context of the study 

1) Aim and tasks of the internship 

 

As clarified before, considering noise sensitivity is crucial in understanding how individuals 

respond to noise. Hence, a research program, subsidized by the Fondation pour l’Audition (FPA, 

Paris, France), was initiated to explore the impact of noise on daily life and determine the best way 

to assess noise sensitivity. The project funds were granted to C. Marquis-Favre (ENTPE), W. 

Ellermeier (TU Darmstadt, Germany) and K. Zimmer (U Vechta, Germany), and the structure of the 

project is described in Marquis-Favre et al (2024) [68]. Eunsung Song (ENTPE) is the doctoral 

student employed full-time at ENTPE and working towards his Ph.D. in the framework of the 

project. This constitutes the ‘context’ in which the internship was carried out.   

The internship takes place in this global study that tackles sensitivity to noise, divided in several 

task. The first task of the project consists of a systematic review, focused on the different ways of 

measuring noise sensitivity, across various domains of investigation, and across different 

languages and cultures. This review included searches of publications, grey literature, or 

unpublished material in French, German, English, and Korean.  

The internship began during the second task defined for the project. In this task, the most 

important existing noise-sensitivity scales resulting from the systematic review are compared 

with respect to their psychometric quality (reliability, validity, and structure) while including 

cultural and linguistic aspects. Subsequently, an online survey, coded on “Sosci Survey” 

(https://www.soscisurvey.de/) was created by the team. It includes questionnaires described in 

the second part of this report. The survey will be completed by 250 to 300 participants fluent in 

four different languages (French, English, German and Korean) and coming from five different 

countries (France, the UK, the U.S.A., Germany and South Korea). These samples set up an 

approximately representative samples from French, English, German and South Korean-speaking 

populations. The data collected during the survey will be analyzed to assess the psychometric 
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properties of the questionnaires, any cultural or linguistic variations, and the extent to which the 

scales capture the different facets of noise sensitivity. In addition, the study will examine the 

correlation between noise sensitivity and annoyance levels, for each measure of noise sensitivity. 

A pilot test will first be carried out to validate participants' understanding of the survey and to 

identify any problems of the construction using Sosci Survey. The process used for the pilot test is 

explained in the third part of this report.  

The intern's task was to participate in the creation of the pilot test and the actual survey, and to 

analyze the resulting data of (a) the pilot test and (b) the UK sample. Using different statistical 

software than that employed by the principal investigators, the present data analysis served both 

as (1) an initial summary of key results, and (2) a completely independent double-check against 

the statistical analyses performed by other project members. 

This, was done with the goal of studying noise sensitivity and the factors that influence it. Also, to 

examine whether the assessment of noise sensitivity differs from one language to another, and 

whether this calls into question the search for a universal method to assess it. 

 

2) Choice of the questionnaires  

The online survey will include carefully selected questionnaires, each designed to address three 

key areas: noise sensitivity, noise annoyance and hyperacusis. The inclusion of the latter domain 

was mandated by the scientific board of the sponsor: the Fondation pour l'Audition, who 

commissioned the research team to explore relationships between hyperacusis and noise 

sensitivity. 

The first choice of questionnaires concerned the pilot test, which was carried out first. As the 

purpose of this test was to ensure that the survey would run smoothly, it was not necessary to 

include all the questionnaires that will constitute the real test. However, all three concepts had to 

be covered. The choice of questionnaires was based on the work carried out in Task 1 of the 

project, and relied on the consistency and reliability of the questionnaires. Thus, to assess noise 

sensitivity, the Weinstein questionnaire and a single-item scale, formulated as follows: “Are you 

sensitive to noise?” with a continuous slider evaluation option, were chosen. The Weinstein 

questionnaire is the most widely used and particularly reliable. In addition, the one-item scale has 

the advantage of being short and offering a comparison scale for the Weinstein score. To measure 

annoyance due to noise, the research team used the standards [37] and chose to ask participants 

about annoyance due to road traffic. Finally, for hyperacusis, the choice fell on the questionnaires 

of Aazh et al, HIQ and SSSQ [69]. Developed by Aazh et al [69], the Hyperacusis Impact 
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Questionnaire (HIQ) and the Sound Sensitivity Symptom Questionnaire (SSSQ) are tools designed 

to assess the impact of symptoms of hyperacusis and sound intolerance, respectively. The HIQ, 

which consists of eight items, estimated the frequency of situations over the past two weeks in 

which environmental sounds have seemed intolerably loud to the patient, compared with other 

people. The five-item SSSQ focuses on symptoms such as loudness-induced hyperacusis and 

misophonia. Both questionnaires have high internal consistency and use a scoring method based 

on the number of days during which symptoms are experienced. [69] According to Aazh et al [69], 

gender has a slight influence and age a negligible impact on HIQ scores, while SSSQ scores do not 

appear to be affected by gender or age. 

In view of the project's objective, the actual survey, conducted on a larger scale, with several 

hundred online participants, must include more questionnaires on noise sensitivity. Indeed, in 

order to find the best questionnaire or method for assessing noise sensitivity, all the best-known 

questionnaires need to be studied and compared. Thus, the LEF, the NoiSeQ and a one item 

question, formulated like that of Kodji et al [67], were added to the actual survey, following the 

pilot version. The present data analysis will focus (a) on the pilot test, and (b) on the first sample 

collected for the actual survey: A ‘representative’ sample of 311 fluent speakers of English from 

the United Kingdom (UK), acquired via Prolific Academic (https://www.prolific.com).    
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II) Preparation of the pilot test 
 

As the study is based on an online survey, its construction is a crucial part of the research. Prior to 

its launch among the survey participants, a pilot test was established and submitted to 

approximately 70 participants. The method of the pilot test is described in the following section. 

In addition, screenshots of the English and French pilot test and the actual survey, as presented to 

participants, are available in the appendices (Appendices 2, 3, 4, 5). 

 

A) Content and translation process 

1) Building the pilot test in Sosci Survey 

 

Before launching the survey, a pilot test was necessary to ensure that participants had a good 

understanding of the survey. This pilot test, carried out on approximately 70 people, was identify 

the survey's weaknesses.  

For practical reasons, this pilot test was carried out exclusively with French- and German-speaking 

participants. The pilot test consisted of an online survey lasting around 10 minutes. The 

questionnaire was developed by Eunsung Song using the 'Sosci survey' website. 

The pilot test was conducted to assess the questionnaire's reliability and participants' 

comprehension of the questions. The pilot test successively encompassed demographic inquiries, 

the Weinstein Noise Sensitivity Scale, a one-item scale, questions on noise annoyance, and 

hyperacusis-related questions, see Appendices 2 and 3. 

Demographic inquiries covered usual demographics (age, gender), details about participants' 

residential environment and its noise levels, and a question about potential hearing impairments. 

The Weinstein Noise Sensitivity Scale was selected for the pilot test due to its widespread usage 

and recognition. The one-item scale was designed from existing versions of the one item scale (e.g 

Amman et al., Internoise 2007 [70]): A visual analog rating scale with the endpoints labelled “not 

sensitive at all” and “extremely sensitive”, see Figure 2. Furthermore, a single noise annoyance 

query (regarding road-traffic noise) adhered to ISO/TS 15666 standards [37]. For the hyperacusis 

questionnaire, the one devised by Aazh et al [69] was chosen for its robust validity, reliability, and 

concise duration. Initially available in English, the team produced French and German translations, 

see next part of this report (II.A.2). 
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The order of the questions was the subject of debate within the research team. To avoid order 

effects, the team explored several options, including the Latin square layout. In this way, the order 

of the questions is counterbalanced. However, some additional conditions made the use of the 

Latin square more complex. Especially, the question on annoyance was not to be followed by the 

single-item noise-sensitivity scale. This would induce a response bias for the participants, notably 

because of potential differential carry-over effects. Indeed, in our case, if the 1-item NS rating was 

just preceded by an annoyance question, participants might use the slider still being in an 

annoyance frame of mind, rather than thinking about noise sensitivity. In the other direction, there 

might be no carry-over, since the annoyance question present a totally different format and 

content compared to the remainder of the questionnaire.  

The final decision was to keep the questions in a fixed order for the pilot test, with the exception 

of the noise sensitivity questionnaires (i.e. the Weinstein noise sensitivity scale and the one-item 

scale), which will be presented in a different order. Half of the participants will answer the 

Weinstein questionnaire first, followed by the one-item scale, while the other half will answer the 

one-item scale first, followed by the Weinstein questionnaire. This will allow us to test whether 

presenting the one-item scale after the 21 Weinstein questions may lead to a different use of the 

scale, for example, if subjects use the full range of values more. 

Another interrogation concerned the one-item scale itself. Indeed, the question of this scale may 

have different wording, notably in French and in English. The two most common wording are: “Are 

you sensitive to noise?” (“E tes-vous sensible au bruit ?”) and “Are you sensitive to noise in 

general?” (E tes-vous sensible au bruit en ge ne ral ?”. The first wording is extracted from the 

Weinstein scale [45] and the second one is frequently used in research work dealing with noise 

annoyance, sometimes with small differences in the wording, as in Park et al [51], who worded the 

question as followed “How sensitive are you to noise in general?”. Actually, the "in general" 

formulation is generally used in studies dealing with noise annoyance, particularly when the study 

is about specific noise sources, like neighbor noise or aircraft noise. The use of "in general" 

therefore contextualizes the question to a more general perspective. 

As the team was unable to reach a consensus on which formulation to use, it was decided to ask 9 

participants what potential differences they perceived between the two formulations, and 

whether one was clearer to them. Three of them preferred the question with “en general”, three 

preferred the sentence without “en general”, and three mentioned that the meaning of these two 

questions was the same. Thus, once again, opinions on the meaning differed. Two questionnaires 

were therefore drawn up, each containing one of the two formulations. Half the participants of the 

pilot test received one of the two formulations, and half the other half the other. In addition, to 

help choose the wording to be used for the actual survey, a question was added at the end of the 
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survey (see figure 2), before the question visible in figure 1 (showing the section, dedicated to the 

understanding of the questions, that was placed at the end of the survey (see figure 1)). Thanks to 

this space dedicated to comments on the understanding of this question, the research team will 

be able to better understand and apprehend the reflections leading up to the evaluation of the one-

item scale. In particular, whether the addition of "in general" in the question in the test helps 

people to understand the research team's expectations, or whether, on the contrary, it confused 

them. 

 

Figure 1 - Extract of the end of the survey 

 

 

Figure 2 - Feedback question 

 

2) Translation process 

 

The French translation used in the pilot questionnaire comes from an article by Bigras et al [12], 

which presents a French translation of the gender-neutral Weinstein noise sensitivity scale 

adjusted by Worthington et al [59]. This translation has been slightly modified to better suit 

French, as Bigras and her colleagues are Canadian. Indeed, as they speak Canadian French, one 

wording seemed unusual to the French part of our research team. This change concerned item 14 
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of the questionnaire that was changed from "Je suis bon·ne pour me concentrer peu importe ce 

qui se passe autour de moi" to "Je peux me concentrer, peu importe ce qui se passe autour de moi", 

in order to better match the French language. However, the changes remain very limited, as it was 

important that the questionnaire should be as faithful as possible to that of Bigras et al [12]. 

As it was decided to study hyperacusis, two hyperacusis questionnaires were added to the pilot 

trial. However, as these questionnaires were written in English, translation into French and 

German was necessary. To achieve these translations, translation and back-translation techniques 

were used, as in the article by Zhong et al [34]. Their aim was to translate the Weinstein noise 

sensitivity scale into Chinese. Our project research team followed the same translation process as 

Zhong et al. For the French translation, two members of the research team, both native speakers 

of French, first independently translated the original hyperacusis questionnaire into French. They 

then compared their respective translations and reached a consensus in the event of differences 

in wording. Following this reconciliation, three native French speakers were consulted to check 

the comprehensibility of the French translation of the hyperacusis questionnaire. Their 

assessment was that the translated scale was well understandable, and no suggestions were made 

for further adjustment. The translation of the hyperacusis questionnaire was therefore finalized 

for further use in the pilot test. 

The two German members of the research team followed the same method for translating the 

hyperacusis questionnaire into German. 

 

B) Pre-pilot 

1) Method of the pre-pilot test 

 

Before launching the pilot test, the formulation of the various items and questions was tested on 

four native French speakers of different ages and levels of education, constituting: Two women, 

aged 58 and 20, and two men, aged 25 and 23. 

The testing method was as follows: Participants access the survey via a link. The survey begins 

with an introductory page, briefly explaining the aims and context of the study. Before starting the 

survey, participants must accept a confidentiality agreement. Next, a page is devoted to 

demographic information, such as gender, age, the size of the city where participants live and the 

noise level of the place where they live. After these demographic questions, participants have 

access to the Weinstein noise sensitivity questionnaire and then to the one-item questionnaire. 

Participants then answer the hyperacusis questionnaires (HIQ and SSSQ) and, finally, the question 
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on road traffic annoyance. Last is the feedback section on the one-item questionnaire, followed by 

the general feedback section. 

Throughout the test, participants were able to make comments or criticisms, which were noted. 

At the end of the test, they were asked for their general opinion of the test and their understanding 

of it.  

 

2) Results 

 

The possibility of rewording certain items in the French translation of the Weinstein questionnaire 

was raised after the pre-pilot test. Indeed, some participants reported difficulties in understanding 

certain items, particularly items 1 and 3. On reconsidering the translation of item 3, the research 

team noticed that the word used for the translation of "mind" was "s'inquie ter", meaning "worry". 

This was considered a slight exaggeration by the French team. Thus, the possibility of carrying out 

a new cross-translation into French, as had been done for the hyperacusis questionnaire, was 

considered, as the French team was concerned about a possible mistranslation, the team behind 

Bigras' article [12] being Canadian. However, this idea was abandoned as it would have led to 

difficulties in comparing our results with those of Bigras et al [12]. What is more, this remark was 

made by only one participant in the pre-pilot, and the other test subjects did not raise any 

problems of understanding regarding this item. The participant also complained about the 

imprecision of the rating on the visual analog scale for the one-item question. As it concerned only 

one participant, no modification was made. 

Other comments from the pre-pilot test concerned the meaning of certain items in Weinstein's 

questionnaire, not their translations. For example, question 2, entitled "I am more aware of noise 

than before", was questioned as to the period to which the wording "than before" referred. The 

pre-pilot participant asked if it was a year ago, 10 years ago... Similarly, item 13 "When I want to 

be alone, it bothers me to hear outside noises" was raised and questioned. In fact, the participant 

explained that the reasons why he wants to be alone influenced his tolerance to noise and 

therefore his answer to this question. Item 19 "I get angry at people who make noise and prevent 

me from falling asleep or working" was also mentioned. The participant asked whether "getting 

angry" meant expressing anger or simply getting upset. (see the feedback example, in Appendix 

6) As these unclear elements were not due to the translation or presentation of the survey, but 

solely to Weinstein's questionnaire itself, the research team decided to keep the questionnaire as 

it was. 

Finally, the pilot test was ready to be launched in French and German.   
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III) Study 1: Pilot test of the survey method 
 

The pilot test was carried out independently in German and French. The two datasets will first be 

analyzed separately (parts B and Appendix 7), then compared to check whether they can be 

studied as a single dataset (part C). 

 

A) Method of the pilot test 

1) Hypothesis 

 

The aims of the pilot test were not only to check that the survey was working properly, but also to 

test two hypotheses. Firstly, whether the order of the two noise-sensitivity questionnaires had an 

impact on participants' assessment. Secondly, whether the presence of the expression "en ge ne ral" 

in the one-item question of the French survey has an influence on the participants' evaluation. As 

there was no consensus on the wording to be used for this question within the research team and 

among the pre-pilot participants, it was chosen to address this issue during the pilot test. In order 

to identify whether or not the use of "en ge ne ral" in the one-item question has an influence on 

participants' evaluation, a certain number of participants were asked the question with "en 

ge ne ral" and the rest without. The two samples obtained will then be compared and studied to 

identify the influence (or otherwise) of "in general". The same method will be used to study the 

impact of questionnaire order on noise sensitivity. 

 

2)  Method  

 

The method of the pilot test was the same as that of the pre-pilot test, described in part II)B)1). 

Screenshots of the survey, as presented to participants, are available in the appendices 2, 3, 4 and 

5. Participants for the Lyon sample were found by means of an e-mail request, sent to 

acquaintances, and all students and permanent employees of ENTPE (Lyon, France). The German 

participants were recruited by an advertisement posted to the TU Darmstadt human sciences 

‘subject pool’ which comprises all undergraduate students of psychology, cognitive science, 

education, and sports science. The pilot test duration was about 10 minutes. Data collection took 

around a week. 

As far as the pilot test method is concerned, it is described in part II.A.2.a. of this report, and the 

test order is summarized in figure 3. Half of the participants in each sample (i.e., French and 
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German) did the Weinstein’s questionnaire first, and then the 1-item question. Half of each sample 

did the reverse. For the French participant sample, two different one-item questions were coded 

in the survey, one with "in general" and one without.  

 

Figure 3 - Structure of the pilot test survey 

Thus, in order to test the two hypotheses mentioned above, the French pilot test was divided into 

four different links, representing four different combinations of presentation: 

- Weinstein noise-sensitivity questionnaire presented before the single-item question, 

including "in general” 

- Weinstein Noise Sensitivity Questionnaire presented before the single-item question, 

without including "in general". 

- One-item question, including "in general", presented before Weinstein questionnaire 

- One-item question, not including "in general", presented before Weinstein questionnaire 

These four links were randomly distributed among the French participants. 

 

3) Participants 

a) French participants 

 

The data collection resulted from 40 participants. However, not all responses were retained. In 

fact, when the pilot test was first circulated, participants were given the option of going back to 

their previous answers via a "back button". This option was quickly removed, to avoid people 

changing their previous answer because of the next question. However, by this time, four French 

participants had already completed the test. It was therefore decided to remove their answers 

from the final data set, in order to have only the results of pilot test carried out under the same 

conditions. Moreover, when the data were studied, two cases, completed one after the other, were 

very similar (same age, same sex, same comments and similar answers to the questionnaires). It 

was therefore assumed that one of the participants had completed the questionnaire twice. As the 

reason for this double participation was not known, and his answers were not exactly the same, it 
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was decided to delete both participations. Thus, the final French data set contained 34 cases, with 

questionnaires completed under the same conditions. 

The sample comprised 19 women and 15 men, from 19 to 63 years old. The mean age was 39,47 

years, with a standard error of 16,07. 

Thanks to the four links (cf. the method previously presented III.A.2), 18 participants answered 

Weinstein's noise sensitivity questionnaire first and then the one-item question, and 16 in reverse 

order. 20 participants answered the one-item question with "in general" and 14 without. Twenty 

participants, recruited via an e-mail sent to ENTPE students and permanent staff, were awarded a 

€10 voucher. Relatives were not compensated. 

b) German participants 

 

For the German participants, no cases had to be removed from the final sample, which therefore 

comprises 24 women and 10 men, for a total of 34 participants. The average age is significantly 

younger than for the French participants, with a mean age of 23,35 and a standard error of 3,42, 

from 19 to 37 years old.  

Once again, in order to test the hypothesis, the Weinstein questionnaire and the one-item question 

were presented to the participants in random order. Eighteen participants answered the Weinstein 

noise sensitivity questionnaire first and then the one-item question, and 16 in reverse order. For 

the German pilot test, the question was formulated in the same way for all participants (i.e. "Are 

you sensitive to noise?"). 

c) All participants 

 

If allowed by results of the data analysis, the aggregate data would consist of a sample of 68 people, 

34 of them French-speaking and 34 German-speaking. The average age was 31,41, with a standard 

error of 14,10. The sample comprised 43 women and 25 men. 36 participants answered the 

Weinstein noise sensitivity questionnaire first, then the one-item question, and 32 participants in 

reverse order. 
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B) French data analysis 

1) Qualitative analysis (verbatim) 

 

For the French data, the first analysis consisted of a qualitative analysis of the participants’ 

feedbacks on the one item question and to the overall impression of the survey.  

a) One item: feedback on the phrasing 

 

Responses from the feedback section concerning the one item question (available in figure 2) were 

analyzed first. The page of the pilot test devoted to this section recalled the one-item question with 

a screenshot of it, and a free response space, that was introduced as follows: "Feedback - You 

answered this question earlier: Would you mind telling us in a few fords how you arrived at your 

judgment?" and in French: "Comple ment d’information – Vous avez re pondu a  la question ci-

dessus. Veuillez nous expliquer en quelques mots ce qui vous a conduit a  donner cette re ponse.". 

The aim of this feedback question was to assess how people rated their own sensitivity to noise, 

and whether the use of "in general" influenced their answers. 

The 34 responses to this section were analyzed. They were divided into two columns, one with 

participants who answered the one-item question with “en ge ne ral”, and the other with 

participants who answered the question without “en ge ne ral”. In each comment, references to 

specific noise sources (such as aircraft noise, traffic noise and others), to specific contexts or 

situations and to noise from a general point of view were noted, thus constituting an analysis of 

the verbatims. These references were then summed by column and collated in the table below 

(Table 1). 

With “en ge ne ral” Without “en ge ne ral” 

Specific sources 

21% 35% 

Specific contexts/situations 

29% 30% 

A general perspective 

29% 20% 

Table 1 - Recap table of the verbatim analysis of the one item feedback section 

Slight differences can be observed between the two groups. Indeed, participants who answered 

the one item question containing "en ge ne ral" tended to cite fewer sources or specific contexts and 

situations than those who answered the question without "en ge ne ral". They also tend to refer 

more to a general perspective than other participants. This observation suggests that with the use 
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of "in general" in the one-item question, participants are more likely to think from a general 

perspective rather than focusing on a specific noise source. However, as the number of 

observations is very small and the trend is not strongly marked, it is difficult to conclude. 

Quantitative analysis will then be important in concluding whether or not the use of "in general" 

influences people's response to the one item question in this test. 

b) General feedback section 

 

The last page of the survey was devoted to general comments, as shown in Figure 1. All 

participants' comments were read out, and remarks made several times were noted. The main 

criticisms concerned the hyperacusis questionnaires. Indeed, seven participants mentioned 

difficulties in expressing their results in terms of number of days, or in remembering when events 

occurred. The type of noise addressed in the questionnaire was also a source of comment. Four 

participants mentioned that certain types of noise were not covered by the questionnaire (aircraft 

noise, construction noise). In addition, one participant complained that noise was not clearly 

defined in the questionnaire, and two asked to clarify the difference between the type of noise, 

such as repetitive noise and ambient noise (one participant), or to specify when noise is emitted 

during the day (one participant). One complained that a context was missing. Thus, it seems that 

no mention of a specific source (following the deliberate choice from the research team) led, as a 

consequence, to an unclear context of the test felt by the participants. Another participant 

mentioned the imprecision of using the visual analog scale for the one-item question. 

As this feedback section was added to improve the survey, these comments were considered when 

creating the survey itself. Some of these comments have already been taken into account in the 

final survey through modifications planned by the research team. Indeed, the team had planned 

to add questions on annoyance caused by other sources of noise in the real survey, such as aircraft 

noise or noise from neighbors. The one-item scale will be changed in order to facilitate its use by 

participants. However, the hyperacusis questionnaire will remain unchanged, so that it can be 

easily compared with the original questionnaire, devised by Aazh et al [69].  

 

2) Quantitative analysis on “Statistica” 

 

“Statistica" software was used for quantitative data analysis. Two types of analysis were 

performed: correlation analysis and comparison tests. Histograms of the main measurable data 

(Weinstein score, item score, annoyance, and hyperacusis) were also produced with Statistica and 

are available in appendix 8.  
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a) Influence of certain factors (Boxplot) – comparison tests 

i) Impact of the order of one item question and Weinstein questionnaire 

 

To investigate the influence of the order of the noise-sensitivity questionnaires in the survey, 

comparison tests were carried out between the noise-sensitivity scores of the two French samples: 

one sample of participants who first answered the one-item question and then the Weinstein 

questionnaire (16 people), and the other sample of participants who answered the questionnaires 

in reverse order (18 people). The scores compared were the noise sensitivity scores, i.e. the scores 

of the one-item question and the noise sensitivity scores of the Weinstein questionnaire. 

For one-item scores, comparison tests were performed on the means of the two samples. The data 

were presented in the form of a number between 0 and 100, chosen by the participants on a 

continuous, scale. The data are therefore metric, and it is possible to use a comparison test on the 

sample means: A Student's t-test. [71]. 

According to Chanquoy [72], before using Student's t-test, homoscedasticity must be checked. To 

do this, Hartley's test of homogeneity of variances was used. For each sample comparison, the 

maximum F was calculated according to the following formula: 

(1) 𝐹𝑚𝑎𝑥 =
ℎ𝑖𝑔ℎ𝑒𝑠𝑡 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒

𝑙𝑜𝑤𝑒𝑠𝑡 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒
 

The value of Fmax is then compared with a critical value, defined as a function of the number of 

groups and the number of degrees of freedom in the group (the values of which are listed in a table 

entitled "Statistical distribution of Fmax", available in appendix 9). For variances to be considered 

homogeneous, Fmax must be less than the critical value. 

For example, for the comparison test carried out on the French samples of the one-item question 

assessment with the different order of the noise sensitivity questionnaires, the method was as 

follows. Firstly, two different columns were created, one with the one-item score of participants 

who first answered the Weinstein questionnaire and then the one-item question ("WO", n=18), 

and a second column with the one-item score of participants who answered the questionnaires in 

reverse order ("OW", n=16). The table with the two columns is available in the appendix 10, 

(TAB1). 

Next, Fmax was calculated, according to (1) and gave Fmax = 2,24. According to the table found in 

[68], with an n=34 (rounded to 30) and a number of degrees of freedom of 32 (calculated with 

Statistica), Fmax,critical = 2,63 (α=0,01). As Fmax is lower than Fmax,critical, the variances can be 

considered homogeneous and Student's t-test can be used. 
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However, before carrying out the T-test itself on the two samples of one-question scores, two T-

tests must be carried out. This is because the samples of people who responded first to the 

Weinstein questionnaire, then to the one-item question and vice versa, are in fact made up of two 

sub-samples of participants who responded to the one-item question with ‘in general’ and 

without. Two T-tests were therefore carried out. The first concerned the sample of participants 

who first answered the Weinstein questionnaire, then the one-item question with ‘in general’, and 

the sample of participants who first answered the Weinstein questionnaire, then the one-item 

question without ‘in general’ (see Table 2). The second involved the sample of participants who 

first answered the one-item question with ‘in general’, then the Weinstein questionnaire, and the 

sample of participants who first answered the one-item question without ‘in general’, then the 

Weinstein questionnaire (see Table 3). These two Student's t-tests revealed no significant 

difference between the samples. Thus, the potential difference in noise sensitivity scores induced 

by the order of the questionnaires cannot be attributed to the wording of the one-item question. 

Table 2 - Student's t-test conducted on the two sub-samples of the sample of participants 
who answered first to the Weinstein questionnaire 

Table 3 - Student's t-test conducted on the two sub-samples of the sample of participants 
who answered first to the one-item question 

Thus, the Student's t-test on the aggregate sample could be carried out to study the possible order 

effect induced by the presence of two questionnaires on noise sensitivity. The Student's t-test of 

these samples, performed on Statistica, revealed no significant difference between the two 

samples, see Table 4 (Tobs(32)=0,26, p=0,8). 

 

Table 4 - Student's t-test conducted on the two orders in which the one-item question was 
presented 

Nevertheless, the boxplot reveals that the sample of participants who answer the one-item 

question first has a wider distribution. The difference between means is not significant, however, 

according to the t-test. 
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Figure 4 - Boxplot the two orders of French one-item question rating samples 

Therefore, according to the t-test, the two samples are not significantly different, so the order of 

the two questionnaires on noise sensitivity does not seem to influence the evaluation of the one-

item question. 

This hypothesis also needs to be tested on the basis of the results of the Weinstein noise sensitivity 

questionnaire. Unlike the single-item scale data, the Weinstein scores are not continuous metric 

data. In fact, the Weinstein noise sensitivity score is calculated by adding up the points obtained 

for the 21 items. Each question represents between 1 and 6 points, so the total score is between 

21 and 126. However, due to the nature of the data, the scores cannot be averaged, so the t-test 

cannot be used. A non-parametric test, based on medians, can nevertheless be used, such as the U 

test or the Mann-Whitney test. [73] According to C. Howell [73], the non-parametric tests are more 

sensitive to the median than to the mean, and impose no distribution conditions. The Mann-

Whitney test is one of them, and was chosen because it can be run on Statistica.  

A Mann-Whitney test was therefore performed on the Weinstein noise sensitivity score. The scores 

were collected in a column, next to another column describing the order of the noise-sensitivity 

questionnaires (i.e. "WO" or "OW"). These two columns (table available in appendix 10 (TAB2)) 

were then added to Statistica to generate a Mann-Whitney test, the result of which is available in 

figure 6. 
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Table 5 - Mann-Whitney U-test conducted on the two samples of Weinstein noise sensitivity 
scores 

Thus, according to the Mann-Whitney test (see Table 5), the two samples are not significantly 

different, which means that the order of the two noise sensitivity questionnaires has no impact on 

the participant's evaluation of the Weinstein questionnaire. 

 

Figure 5 - Boxplot of the two samples of Weinstein noise sensitivity scores 

In addition, as with the one-item question, the distribution of Weinstein noise sensitivity scores is 

wider for participants who answered first the one-item question. But, the difference of the 

medians is not significant. 

Thus, according to the comparison tests, the order of the two noise sensitivity questionnaires in 

the pilot test proved to have no influence on the evaluation of questionnaires by the French 

participants. 

ii) Impact of using of “en ge ne ral” in the one-item question 

 

As there are no differences in the order of the questionnaires, we can test the second hypothesis 

of the study by considering two bigger sub-samples from the French sample. 

The second hypothesis that the pilot test aimed to test was the influence of using “en ge ne ral” in 

the French one item question. Thanks to the different surveys containing the two different wording 

of the one item question: “Are you sensitive to noise?” (in French, “E tes-vous sensible au bruit ?”) 

and “Are you sensitive to noise in generally?” (E tes-vous sensible au bruit en ge ne ral ?”), two sub-
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samples were obtained by aggregating and will be compared to assess whether or not they are 

significantly different. 

As the data studied concern the responses to the one-item question, and are therefore metric, 

Student's t-test was used to compare the two samples. Variance homogeneity was checked, as 

detailed in part III)2)a)i). 

 

Figure 6 - Boxplot of the two samples of one item score 

The boxplot reveals a wider distribution of the response to the question without "in general", but 

this trend needs to be verified with a comparison test.  

 

Table 6 - T-test conducted on the two samples of one-item score 

According to the t-test (see Table 6), the difference is not significantly different, so the presence of 

"en ge ne ral" in the one-item question does not influence participants' evaluation. The formulation 

"en ge ne ral" is classically used in studies dealing with annoyance due to a specific noise source, in 

order to contextualize the question on noise sensitivity from a more general point of view. 

However, in our study, noise is approached from a general point of view, rather than by pointing 

to a specific source. The use of "in general" is therefore unnecessary, as confirmed by the t-test 

results. For the following analyses, these two French sub-samples were thus aggregated to 

consider only one sample of 34 participants. 

b) Correlations between 1-item, Weinstein and Benfield scores 

 

Various correlations were also performed between noise sensitivity scores and different attributes 

such as demographics (age, gender), annoyance assessment and hyperacusis score. The noise 
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sensitivity scores tested are the Weinstein score and the single-item score, as measured directly 

in the pilot test, but also the Benfield noise sensitivity score can be considered, as it is a shorter 

version of the Weinstein scale (see I)B)1)b)), calculated by extracting the scores from Weinstein 

items 21, 18, 19, 7 and 8. 

i) Correlation analysis between noise sensitivity scores 

 

Firstly, the correlation between the three noise sensitivity scores was studied using Spearman's 

correlation. Indeed, L. Chanquoy [74] recommends using Spearman for non-metric variables, 

which is the case for the Weinstein and Benfield scores.  

 

Table 7 - Correlation matrix of noise sensitivity scores 

As the correlation matrix shows, the three noise sensitivity scores are all correlated with each 

other. The highest correlation is between the Weinstein and Benfield scores. This correlation of 

r=0,89 is close to that obtained by Benfield et al [57] in their study of their 5-item questionnaire 

derived from the Weinstein scale (r= 0,86 with p < .000, obtained on a sample of n=390 college 

students and r= 0,91 with p < ,000 obtained on a sample of n=308 college students and on a sample 

of n=202 adults). The correlations between one-item question’s scores and the Weinstein and 

Benfield scores are very similar. 

ii) Correlation with age 

 

The correlation between age and the various noise sensitivity indicators was investigated, using 

Spearman correlation (see Table 6). Contrary to some studies (see I)2)b)), no significant 

correlation was found between age and noise sensitivity scores. However, this may be explained 

by the size of the sample or the lack of age distribution. 
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Table 8 - Correlation matrix of noise sensitivity scores and age 

iii) Dependency on the respondent’s sex 

1) Weinstein 

 

Figure 7 - Box plot of women's and men's Weinstein scores 

 

Table 9 - Mann-Whitney U-test conducted on the two samples of Weinstein noise sensitivity 
scores 

As shown by the Mann-Whitney test, there is no significant difference between the Weinstein 

scores of women and men. However, the box plot reveals a wider distribution of the women's 

Weinstein score. This could be explained by the larger number of female participants (19 women 

vs. 15 men). 



46 

2) One item 

 

Figure 8 - Box plot of women's and men's One item scores 

 

Table 10 - Student’s t-test conducted on the two samples of one item scores 

Once again, no significant difference is revealed by the comparison test (here t-test), and the 

means of the two groups are very close (mean=59,10 for women and mean=59,11 for men). This 

time, it's the men's scores that show a wider distribution than those of the women. 

3) Benfield 

 

Figure 9 - Box plot of women's and men's Benfield scores 

 



47 

 

Table 11 - Mann-Whitney U-test conducted on the two samples of Benfield scores 

The Mann-Whitney test did not reveal any significant difference. The medians of the two samples 

are very close. 

Thus, gender had revealed no influence on the assessment of noise sensitivity. 

iv) Correlation with annoyance 

 

  

Table 12 - Correlation matrix of noise sensitivity scores and annoyance 

The correlation matrix shows that annoyance due to road traffic is correlated with all three noise 

sensitivity scores. The three correlation coefficients are very close to each other, close to 0,40 

(rWeinstein=0,42, rone_item=0,42 and rBenfield=0,39). These results confirm the link between noise 

annoyance and noise sensitivity, already highlighted by several studies [8, 9, 10, 50]. 

v) Correlation with hyperacusis 

 

  

Table 13 - Correlation matrix of noise sensitivity scores and hyperacusis scores 

For hyperacusis scores, the correlation with noise sensitivity is less clear and less obvious. Indeed, 

HIQ scores are only correlated with the other SSSQ score, which is to be expected, but not with any 
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noise sensitivity or annoyance scores. As for the SSSQ scores, they are also correlated with the 

single-item noise sensitivity rating. It is therefore difficult to establish a correlation between noise 

sensitivity or annoyance and hyperacusis. As the hyperacusis questionnaires will be used in the 

actual survey as well, it will be possible to study the relationship between hyperacusis and noise 

sensitivity and annoyance on a larger sample. 

c) Conclusions 

 

Thus, the two hypotheses were tested, one concerning the influence of questionnaire order on 

noise sensitivity, and the other the presence of "en ge ne ral" in the one-item question. According 

to the comparison tests, these two variables do not seem to have significant impact on the 

participants' evaluation. This is why, for the actual survey, it was decided to use the one-item 

question in all language versions without the suffix "en ge ne ral"/”in general”, in order to elicit the 

same meaning for all languages. With regard to the influence of the order of noise sensitivity 

questionnaires, the German data also had to be examined before making a choice. The same 

analysis was therefore carried out on these data, and is available in the appendix 7. French 

correlation analysis also showed some interesting results, particularly with regard to hyperacusis 

scores and annoyance. However, once again, the whole data set needs to be considered to reach a 

conclusion. 

To draw more solid conclusions, the analysis of aggregated data will be more interesting, as it will 

provide a larger sample, but before doing so, we need to make sure we can combine the French 

and German samples. This will be verified in the next section. 

 

C) Aggregation of French and German data 

1) Feasibility of reconciliation 

 

In order to obtain a larger sample, reconciliation of the data, i.e. considering all German and French 

data as a single sample, was considered. However, prior to reconciliation, comparison tests 

(Student and Mann-Whitney tests) were carried out between the German and French samples for 

each significant information: noise sensitivity scores (Weinstein, one item and Benfield), 

annoyance and hyperacusis rating (HIQ and SSSQ). The results of these various tests are available 

in the appendix 11, and show no significant differences in any of these scores between the German 

and French data. Thus, the two sets of data could be combined, creating a sample of 68 people, 

whose characteristics are described in part III)A)3)c). 
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Since the present comparison of the pilot data obtained on two samples did not reveal any 

significant differences in the assessment of noise sensitivity between French and German 

participants, this might suggest - bearing in mind the lack of statistical power due to the small 

sample sizes - that this assessment does not vary according to the languages or countries studied, 

which would confirm the possibility of finding a standard for the assessment of noise sensitivity. 

However, this conclusion needs to be examined in depth, particularly in relation to other languages 

and cultures. 

 

2) Results of the reconciliation 

a) Demographics 

 

Thus, the same type of analysis as that carried out on the separate German and French data, was 

carried out on the sample of 68 people from both France and Germany. As the method remains the 

same as for the rest of the analysis, only the results will be presented in this section.  

The first analysis focused on correlation with demographic data. A correlation was established 

between the various noise sensitivity scores and age. For the Weinstein and Benfield tests, a 

Spearman correlation was used, as the data are categorical. For single-item scores, a Bravais-

Pearson correlation was established, as the data are metric. 

  

Table 14 - Correlation matrix of Weinstein and Benfield score and age 

  

Table 15 - Correlation matrix of one item score and age 

None of these analyses revealed a correlation between age and noise sensitivity score, as was the 

case for the German and French samples separately. The same conclusions were drawn for the 
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gender variable, for which the Student and Mann Whitney tests are available in the appendix 12. 

Indeed, as for the German and French samples, no significant difference was found between the 

noise sensitivity results of women and men (i.e. Weinstein, Benfield and one item). 

b) Hypothesis: potential order effect 

 

Given the hypothesis concerning the potential order effect created by the use of two noise 

sensitivity questionnaires, this issue was also addressed by considering the full sample. To this 

end, the two samples, that of those who responded first to the Weinstein questionnaire (n=36) and 

that of participants who responded first to the single-item question (n=32), were compared using 

comparison tests. 

 

Table 16 - Student t-test conducted on the two samples of One item score 

 

Table 17 - Mann-Whitney U-test conducted on the two samples of Weinstein score 

Once again, no significant differences were found between the two samples, confirming the results 

obtained for the French and German samples. Thus, showing that there is no order effect induced 

by the use of two different questionnaires to measure noise sensitivity. 

c) Correlations 

 

 

Table 18 - Summarizing correlation matrix 

Finally, to study the various correlations with the other aspects (hyperacusis, annoyance) studied 

in the survey, a synthetic correlation matrix was created. Firstly, it confirms the results obtained 

with the German and French samples concerning the correlation between noise sensitivity scores 
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and annoyance. Indeed, these two notions appear to be correlated, albeit with a fairly low 

correlation coefficient. More surprising, however, are the results for hyperacusis. Unlike the 

French sample, the full sample reveals a correlation between the HIQ score and all noise sensitivity 

scores. The SSSQ score, on the other hand, remains correlated only with the score of one item and 

the HIQ. 

 

3) Conclusion and discussions 

 

Finally, the analysis of the full sample confirms the results of the analyses of the French and 

German samples. Most of the results are fairly consistent with previous studies, particularly with 

regard to noise annoyance, which confirms the link between noise annoyance and noise sensitivity, 

already highlighted by several studies [8], [9], [10], [50]. Furthermore, even though the samples 

studied are small, the correlation coefficients obtained are of the same order of magnitude as those 

obtained by previous studies carried out on larger samples. For example, Marquis-Favre et al. 

obtained an r=0.37 coefficient for the correlation between annoyance due to road traffic and 

sensitivity to noise in a study conducted on 702 participants [75]. However, the correlation with 

hyperacusis is more difficult to conclude, as the two hyperacusis questionnaires are not correlated 

with the noise sensitivity score. Indeed, while the HIQ score showed a fairly good correlation with 

the noise sensitivity scores, the SSSQ score correlated only with the scores of a single item. On the 

other hand, with regard to the noise sensitivity scores obtained from the three scales considered 

(Weinstein, Benfield and one item), they all appear valid and consistent, since they correlate well 

with each other. Correlation with demographic data revealed no significant trends. However, the 

influence of age or gender on noise sensitivity is a matter of debate, with some studies suggesting 

a correlation [44], others not [6] [45]. The results based on the pilot trial data are therefore not 

inconsistent. 

As the aim of the pilot test was primarily to check that the online survey worked well, and to test 

the two hypotheses, let's see what changes and conclusions result from analysis of the pilot test 

data. 

First of all, the online survey, coded on the Sosci survey, worked very well. As far as the feedback 

section is concerned, no participant mentioned any major bugs or comprehension problems. As a 

result, no changes were made to the layout of the survey. The survey used for the pilot test was 

kept as a working basis, and was then supplemented by other questionnaires and noise sensitivity 

scales. However, no questionnaires or questions were removed from the pilot test survey for the 

real survey. 
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With regard to the two hypotheses studied, two different conclusions were drawn. Firstly, 

concerning the wording of the French one-item question, it was decided to keep a single wording 

for all participants, without "en ge ne ral". In fact, as the responses did not differ significantly 

regardless of the wording, and as the German and English questions were asked without "en 

ge ne ral", the choice was to keep common wording for all future data collections during the survey. 

Based on the feedback from participants, the visual analog scale used for the one-item scale would 

be slightly modified, with the addition of gradations leading to an interval scale in order to help 

the participants for a better usability. On the other hand, for the other hypothesis, i.e. the search 

for the existence of an order effect induced by the presence of two noise sensitivity questionnaires, 

the result was different. Although no order effect was detected for the two questionnaires in the 

pilot test, the addition of new noise-sensitivity questionnaires in the actual survey could amplify 

the order effect. In addition, as the added questionnaires (NoiSeQ and LEF) are particularly long, 

a fatigue effect could also be observed. This is why, as in the pilot test, a Latin square should have 

to be considered in the actual survey to randomize the order of the noise sensitivity 

questionnaires. 

Thereby, the pilot test achieved its main objectives and enabled the survey to be improved and to 

be launched with several successive ‘waves’ of samples totaling approximately 1000 participants 

from the UK, France, Germany and South Korea. This analysis of the initial data from the UK sample 

results is presented below. 
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IV) Study 2: Online survey with 311 UK participants 

A) Presentation of the survey 

1) Method 

 

The structure of the survey remained the same as for the pilot test, with the exception of the 

addition of four noise sensitivity questionnaires and five noise annoyance questions relating to 

other sources than road-traffic noise (as in the pilot). The noise sensitivity questionnaires added 

are the LEF (see I)B)2)), the NoiSeQ (see I)B)3)) and a one-item scaled question by Kodji et al. 

(2023) [67], asking participants to compare their own sensitivity to noise with that of people 

around them (the question, as worded in the survey, is available in Figure 19). The other one-item 

scale has been slightly modified, with the addition of gradations in the rating scale for better 

usability. Regarding NoiSeQ questionnaire, the version used in the survey included only 35 items, 

as in the original. Since item 17 (“I am sensitive to noise”) of the NoiSeQ questionnaire (which is 

included in some versions of the NoiSeQ circulated) was the same as Weinstein's item 21, it was 

chosen to delete it in order to avoid repetition. However, after studying the NoiSeQ questionnaire, 

it was found that 19 items were nearly identical to the corresponding LEF items by which they 

were inspired. These items will be used to clean up the participants' data, as discussed in the next 

section.  

  

Figure 10 - One item question taken from Kodji et al, (2023) 

For the French translation of the added scales, the French translation of the NoiSeQ, made available 

to us by Mark Brink, was used. To respect gender neutrality, a slightly modified version was 

produced by the research team. For the new one-item scale, the formulation of Kodji et al [67] was 

used, see Fig. 19. For the LEF, in the same way as for the translation of the HIQ and SSSQ, the 

method of Zhong et al [34] was employed. Two bilingual French-German speakers realized two 

separate translations which they then reconciled. Their translation was then modified by the two 

French members of the research team to make it gender-neutral. The questionnaires used in the 

actual survey, and the changes made to them, are available in the appendices. 
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Following the pilot test method, the noise sensitivity questionnaires, with the exception of the 

question by Kodji et al [67] which was always presented as the last noise-sensitivity instrument, 

were presented to participants in random order, using the Latin square balancing method. The six 

annoyance questions relating to six different noise sources (road traffic, railroads, aircraft, 

industrial noise, construction noise and neighborhood noise) were also randomized by a Latin 

square set up by Eunsung Song. By combining the 4x4 with the 6x6 Latin square, the final survey 

consisted of 24 different possible orders, depicted in Figure 11. 

 

Figure 11 – Sequence of tasks in the survey 

This section will focus solely on the data collection carried out on English speakers living in the 

UK, which was the first to be carried out. This data collection has been realized on Prolific, a web 

survey platform. The survey, as presented to participants, is available in appendices 4 and 5. The 

French translations of the questionnaires, including the changes made to the original 

questionnaires, are also available in Appendix 13. The survey takes between 15 and 30 minutes to 

complete. 

 

2) Participants 

 

The survey was carried out on a sample of 311 English speakers living in the UK. The participants 

were paid. The data cleaning (detailed in the next part) resulted in a sample of 305 people, 

including 158 women, 146 men and 1 non-binary person. The average age is 46,30, with a 

standard deviation of 13,22. The ages of participants were distributed as follow. 
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Age category 

18-24 34 

25-34 53 

35-44 51 

45-54 53 

55-100 120 

Total 311 

Table 19 - Age distribution of the UK sample (before ‘data cleaning’) 

The survey was presented in 24 different orders, randomly assigned to participants. The 

randomization implemented on Sosci Survey led to a good overall distribution of the 24 orders, 

with surveys presented between 11 and 14 times to participants (as noticeable in Table 20). This 

will enable us to study the potential order effect, as was done with the pilot test, but this time with 

more and longer questionnaires. 

Case 1 2 3 4 5 6 7 8 9 10 11 12 Mean 

Number 12 13 13 14 12 12 13 13 13 14 11 13 12,96 

Case 13 14 15 16 17 18 19 20 21 22 23 24 Theoretical mean 

Number 14 14 13 13 14 13 13 13 12 14 13 12 12,96 

Table 20 - Number of occurrences of the 24 orders of questionnaires 

 

B) Results 

1) Data cleaning 

 

Data collection was carried out on a sample of 311 English-speaking people living in the United 

Kingdom. Prolific provided a representative sample of the English population in terms of age and 

gender. However, before starting correlation and comparison analyses, as data collection was 

carried out online, data cleaning was necessary. Indeed, as mentioned by Leiner [76], while data 

collection over the Internet is very useful as it allows a large and inexpensive sample of 

participants to be obtained, it also leads to a greater number of invalid responses, which are also 

more difficult to detect. Although invalid responses are not specific to online surveys, they are 

more likely to occur on the Internet. A web page can give respondents a lower sense of 

responsibility than a printed questionnaire, and submitting an online questionnaire requires 

much less effort than submitting a printed questionnaire in the form of a letter. In order to remove 

unreliable results from our sample, several criteria were examined. Firstly, as recommended by 

Leiner [76] the time taken by participants to complete the survey was studied. Indeed, a response 

time that is too short may be considered suspect. For instance, our Case 2083, which had the 
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shortest response time of around 5min30s (328s), was removed from the UK sample. The research 

team felt that it was not possible to read all questions and complete the entire questionnaire in 

such a short time. However, as the other short times were around 7 minutes, it was difficult to 

determine whether the participants were simply quick and used to this type of survey, or whether 

they had cheated. Following a recommendation by Leiner [76], two participants were excluded 

based on unrealistically short completion times. In addition, a second exclusion method was used.  

Actually, the answers to the 19 nearly identical NoiSeQ and LEF items, mentioned before, were 

compared to determine which cases should be deleted from the data set. Pearson correlation 

coefficients between each participant’s LEF and NoiSeQ responses to the 19 items were calculated, 

to determine whether they responded in a similar manner to repeated questions. It was then 

decided that only those yielding negative correlation coefficient for these 19 items would be 

deleted from the dataset. This, concerned 5 participants (the values are available in appendix 14), 

one of whom also had very low response times (as case 2083). For these 5 participants, Kendall 

tests and Spearman correlation coefficient were also carried out (available in appendix 15), which 

also revealed no significant correlation between the 19 items. Thus, the data of 2+5-1=6 

participants were excluded from further analysis. 

This data cleaning leaves a sample of 305 people, described in section VI)A)2). 

 

2) Correlation analysis  

a) Between questionnaires 

 

Correlation analyses, using Spearman's correlation, were carried out on the sample of 305 people, 

and on the various questionnaires included in the survey. The summary matrix is available in table 

21. This matrix shows the existence of a correlation relationship between all the noise sensitivity 

questionnaires tested (Weinstein, one-item scale referred hereafter to as “Slider”, NoiSeQ, LEF, 

Benfield and the Kodji et al scale, referred to as "COMP" in the table), the hyperacusis 

questionnaire (HIQ and SSSQ) and the road traffic annoyance question.  

 

Table 21 - Summarizing correlation matrix for the UK sample 
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The Weinstein, Benfield and NoiSeQ scores show the highest correlations with the rest of the 

variables tested (other noise-sensitivity questionnaires, hyperacusis and road traffic annoyance). 

They are closely followed by the LEF questionnaire, which shows a very good correlation with the 

NoiSeQ score (0,928, p<0,05000), probably due to the 19 LEF items that have been included in the 

construction of the NoiSeQ. Next come the two one-item questions, the slider and the comparison 

question, which have lower correlation coefficients. Next, the hyperacusis questionnaires (HIQ 

and SSSQ) show a lower correlation, particularly with the one-item scale (slider and comparison). 

Finally, the road traffic annoyance assessment is the variable with the lowest correlation with the 

rest of the measured data. 

Indeed, in terms of questionnaire length and correlation with other indicators, the Benfield 

questionnaire seems to be one of the best solutions for measuring noise sensitivity, as it is highly 

correlated with the scores of the rest of the noise sensitivity questionnaires. The Weinstein 

questionnaire is also reliable, but longer than the Benfield one. However, this depends on the 

variable being studied. Indeed, for hyperacusis, the LEF and NoiseQ are the most sensitive scales 

to the HIQ, while the comparison scale of Kodji et al (2023) shows the best correlation of all noise 

sensitivity questionnaires with the SSSQ. On the other hand, for annoyance due to road traffic, the 

Weinstein questionnaire appears to be the most correlated, with a Spearman correlation 

coefficient of 0,322 (p<0,0500). 

Interesting results are emphasized by this data analysis. Indeed, all the questionnaires and scales 

used in the survey reveal strengths and weaknesses, depending on the characteristic under study 

(noise sensitivity, hyperacusis or annoyance). None of the questionnaires is therefore better than 

the others, although the Benfield questionnaire appears to be a very suitable and reliable solution 

for measuring noise sensitivity, since it has a high Pearson correlation coefficient with the other 

noise sensitivity questionnaires, and a good correlation with annoyance. Moreover, this 

questionnaire is very short, containing just 5 questions. 

b) Demographics 

 

In addition, correlations between demographics inquiries (sex and age) and the other variables 

(noise sensitivity, hyperacusis and traffic annoyance) were established.  
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Table 22 - Extract of the correlation matrix of noise sensitivity score, hyperacusis scores and 

annoyance rating with age  

Gender showed a small but significant influence on noise sensitivity scores calculated with the 

one-item Slider scale and the NoiseQ. To confirm this correlation, Mann-Whitney tests were 

performed on the Slider and NoiseQ scores, to detect whether the male and female samples were 

significantly different. For both scores, the Mann-Whitney tests revealed the existence of a 

significant difference between men and women. However, as the correlation analysis shows, the 

correlation remains fairly weak. 

 

Table 23 - Mann-Whitney U-test conducted on the two samples of slider score 

 

Table 24 - Mann-Whitney U-test conducted on the two samples of NoiSeQ score 

As in the pilot test, neither the Weinstein score nor any one-item score correlated with age. 

Nevertheless, the NoiSeQ and LEF scores do significantly correlate with age, although the 

correlation coefficients are quite low (r=0,17 and r=0,14 respectively, p<0,05000). Hyperacusis 

scores and annoyance assessment also show a significant but weak inverse correlation with age. 

This means that hyperacusis and annoyance scores tend to decrease with age. However, as the 

correlations are very weak (but significant) and the graphs (available in the appendix 16) do not 

reveal any clear correlation either, this conclusion cannot be drawn with certainty and requires 

further research. 
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c) Other aspects 

 

As the survey questions also cover topics such as hearing impairment, hearing difficulties, and the 

size and noise level of the city where the participants live, these data will be examined in this 

section. This part will also examine the potential order effect induced by the numerous 

questionnaires. 

Firstly, with regard to hearing impairment and tinnitus, in their study on aspects influencing noise 

annoyance, Nie et al [62] found that annoyance due to noise decreases in the 18-30 age bracket, 

then after the age of 30, annoyance decreases steadily with age [62]. This reduction in annoyance 

may be due to the decrease in sensory acuity with aging, however, some forms of hearing loss may 

increase perceived loudness and thus increase noise sensitivity and annoyance [62]. In order to 

further investigate the relationship between hearing loss and noise annoyance or sensitivity, the 

other data collected in the survey were studied, especially since questions on hearing disorders 

and tinnitus were asked during the survey. In fact, three questions on possible hearing problems 

of the participants were asked during the survey, formulated as follows: "Do you have 

tinnitus/ringing in the ears?", "Do you currently have hearing difficulties?", "Has a hearing 

impairment been medically diagnosed?". Their answers (yes or no), along with information about 

the size and noise level of the city where the participant lives, were studied using correlation 

analysis. Spearman's correlation between annoyance, noise sensitivity scores (Weinstein and one 

item), hearing data and information about city size and noise was calculated. 

 

 

Table 25 – Summarizing correlation matrix of the UK sample with other parameters 

The analysis revealed a moderate correlation (rUK=-0,46, p<0,05) between annoyance and the 

noise level of the city where participants live. The rating of the question was as follow: the minimal 

score “1” corresponded to “very noisy” and the maximal score “5” to “very calm”. Thus, the 

correlation showed that the more the participants considered the place where they live noisy, the 

more they tend to be annoyed by road traffic noise. This observation can appear rather logical as, 

when rating the noise level of their living area, people will probably consider indoor and outdoor 

noise, such as road traffic noise.  
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For noise sensitivity, only tinnitus showed an influence on the one-item score: tinnitus sufferers 

tended to have a higher noise-sensitivity score on the one-item scale. Other hearing items (hearing 

impairment and hearing diagnosed difficulties) had no impact on noise sensitivity scores. 

 

Finally, the impact of questionnaire order was examined. The only aspect that seems to be affected 

by the order of the questionnaires is the Benfield score (see Table 26). However, this correlation 

is not really relevant because the Benfield questionnaire was not taken into account in the Latin 

square as it is an extract from the Weinstein questionnaire. 

 

 

Table 26 - Summarizing correlation matrix of the UK sample  

 

Thus, some of the aspects studied, such as age, gender or hearing city noises, seem to have an 

influence on certain scores. In addition, the correlation between the different noise sensitivity 

questionnaires (Weinstein, single-item scale, Benfield, LEF, NoiSeQ, comparison scale) allows us 

to draw interesting conclusions about the context of use of these different scales. 

 

3) Comparison with pilot test results 

 

This section will compare the results obtained for British participants with those obtained for 

German and French participants. The two samples compared were the sample of 305 people from 

the UK and the sample of 68 people from France and Germany. The difference in sample size is not 

considered a problem for the comparison method used. According to [74] and [73], the Mann-

Whitney test and the Student test do not require the same sample size. However, they do require 

a normal distribution, which is the case for all the variables tested, as shown by the histograms in 

the appendix 17. Comparison tests were therefore carried out on the variables that were measured 

in both the pilot test and the actual survey, namely the Weinstein noise sensitivity questionnaire, 

the single-item question, the Benfield questionnaire, the HIQ and SSSQ questionnaires and the 

annoyance assessment. As specified in part III)B)2)a)i), the Mann Whitney test was used to 

compare non-metric values such as the Weinstein and Benfield noise sensitivity score, the HIQ and 
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SSSQ score, and the annoyance assessment. For single-item assessment, Student's t-test was 

performed, as the scores are metric. 

 

First, noise sensitivity scores were compared. As the pilot test presented only the Weinstein 

questionnaire and the single-item slider question, these scores were the only ones to be checked, 

as well as the Benfield questionnaire, which is extracted from the Weinstein questionnaire. Mann-

Whitney tests were carried out for the Weinstein and Benfield questionnaires, revealing no 

significant difference between the French and German sample and the UK sample. 

 

 

Figure 12 - Boxplot of the two samples (French/German and UK) of Weinstein noise 
sensitivity scores 

As Figure 12 shows, the medians of the Weinstein noise sensitivity scores of the two samples are 

very close. The distributions are not exactly the same, but remains fairly similar. 
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Figure 13 - Boxplot of the two samples (French/German and UK) of Benfield noise sensitivity 
scores 

Here again, for the Benfield scores, the medians are very close. Moreover, the distributions are 

very similar: this similarity is probably due to the lowest possible score variability. In fact, the 

Benfield questionnaire can range from 5 to 30, as it only includes five items, and therefore provides 

fewer possible results, whereas the Weinstein score can range from 21 to 126, with many more 

possible values. 

 

 

Table 27 - Mann-Whitney U-test conducted on the two samples of Weinstein score 

 

Table 28 - Mann-Whitney U-test conducted on the two samples of Benfield score 

 

Mann Whitney tests (available in Tables 27 and 28), agree with the boxplots and show no 

significant difference between the two samples, for both scores. 

 

In addition, a comparison test was also carried out on the one-item scores of the two samples. 

Prior to testing, the homogeneity of variance was checked by Hartley's test (already mentioned in 
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part III)B)2)a)i)). As the Hartley test passed, the Student's t test was performed and the box plot 

of the mean was drawn. 

 

 

Figure 14 - Boxplot of the two samples of one item scores 

The boxplot reveals a very similar distribution of scores for the two samples. The averages are 

very close (mUK= 60.40 and mFR/GR=60.25). Moreover, the distributions are almost identical, with a 

slightly greater use of the full dynamic range of the scale for the graduated continuous scale (UK 

sample). 

 

 

Table 29 - Student T-test conducted on the two samples of one item score 

The Student's t test confirmed the boxplot's impression that there was no significant difference 

between the two samples. However, in the UK survey, the scale was slightly modified compared 

with the pilot test (see Figure 15). This modification was made to take into account feedbacks from 

the pre-pilot and pilot tests to help some participants using the continuous scale. The addition of 

these gradations therefore appears to have no significant influence on participants' evaluation, 

according to the T-test. 
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Figure 15 - One-item scale used in the final survey 

 

When it comes to measuring hyperacusis, the conclusions are not the same. Boxplots for HIQ 

scores reveal more differences between the French and German samples and the UK sample than 

for noise sensitivity scales. Indeed, the distribution of HIQ scores in the UK is more spread out 

than in the French and German sample, even if the median is a little smaller. As for the SSSQ, the 

UK distribution is also wider, in particular reaching higher values.  

 

    

Figure 16 - Boxplot of the two samples of HIQ scores (left) and SSSQ scores (right) 

 

 

Table 30 - Mann Whitney test conducted on the two samples of HIQ score 

 

This wider distribution, particularly in the higher HIQ values, may be explained by the difference 

in the average age of the participants. Indeed, the average age of the UK sample is 46,30, whereas 

it is 31,41 for the French and German samples. Furthermore, the French and German sample had 

a higher proportion of women (63%) than the UK sample (51.8%). This difference in the 

male/female ratio may explain the significant difference, detected by the Mann Whitney test, 
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between the HIQ scores of the French and German samples and those of the UK sample. The 

median of the French and German sample is indeed higher than that of the UK sample, even if the 

distribution is wider for the latter. 

 

 

Table 31 – Mann Whitney test conducted on the two samples of SSSQ score 

 

With regard to SSSQ scores, a significant difference was revealed by the Mann-Whitney test.  

 

Finally, both samples were compared with respect to their annoyance by road-traffic noise. As the 

boxplots (figures 33) show, the median for the UK is higher than for France and Germany. The first 

hypothesis that may explain this difference is the average age gap between the two samples 

(meanUK=46,30 and meanFR/GR=31,41). As indicated in part IV)A)2)c), annoyance seems to be 

correlated in particular with the noise level of the city where the participant lives, but also with 

his sensitivity to noise. Thus, noise annoyance is determined by a variety of factors and 

mechanisms, both physiological and psychological, making it difficult to identify any particular 

factor that might explain the slight difference between the two medians. 

 

 

Figure 17 - Boxplot of the two samples of annoyance score 
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Table 32 - Mann Whitney test on the two samples of annoyance score 

 

However, as revealed by the Mann-Whitney test, there is no significant difference between the two 

samples. 

 

Thus, with the exception of HIQ, the British and the French and German samples show no 

significant difference in their evaluations of noise sensitivity and noise annoyance.  
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V) General discussion 

A) Summary of the main results 

 

In order to bring together the different results obtained through the various analyses, two 

summary tables have been produced based on the UK data. Indeed, this sample appeared to be the 

most exploitable, as it is demographically representative of the population and sufficiently large 

to further evaluate all the questionnaires regarding their psychometric properties. Indeed, as the 

longest scale, the LEF, contains 52 items, at least 260 participants are needed to examine it 

properly, e.g. in by means of a factor analysis (5 times as many participants as items). The two 

tables, summarizing the correlation between the six noise-sensitivity questionnaires studied and 

the correlation of the noise-sensitivity scales with different parameters, are available in Tables 31 

and 32 respectively. 

 

Table 33 - Correlation coefficients between the noise sensitivity questionnaires, based on the 
UK sample 

As far as the correlation between noise sensitivity is concerned, the Benfield questionnaire 

(extracted from the Weinstein questionnaire) shows the best correlation with the other 

questionnaires. Thus, in view of the study's objectives, it may appear to be a very good solution 

for a universal assessment of noise sensitivity. 

 

Table 34 - Correlation coefficients between the noise sensitivity questionnaires and the 

other parameters, based on the UK sample 

WNS ONE ITEM NOISEQ LEF COMP Benfield

WNS 1,00000 0,64507 0,86754 0,82755 0,63786 0,940052

ONE ITEM 0,64507 1,00000 0,62407 0,61942 0,70390 0,663035

NOISEQ 0,86754 0,62407 1,00000 0,92830 0,59326 0,829494

LEF 0,82755 0,61942 0,92830 1,00000 0,58605 0,795022

COMP 0,63786 0,70390 0,59326 0,58605 1,00000 0,654583

Benfield 0,940052 0,663035 0,829494 0,795022 0,654583 1,00000

Weinstein One-item slider Benfield One-item comparison NoiseQ LEF

Age 0,169044 0,140861

Sex -0,157886 -0,122132

Road traffic 

annoyance
0,321975 0,253488 0,299321 0,247632 0,295478 0,288554

HIQ 0,474043 0,420333 0,485398 0,468152 0,484789 0,488995

SSSQ 0,396163 0,396288 0,394094 0,421629 0,383179 0,379628

Tinnitus NA NA NA NA

City size -0,149682 NA NA NA NA

City noise NA NA NA NA

Hearing difficultie NA NA NA NA

Diagnosed hearing 

difficulties
NA NA NA NA

Noise sensitivity questionnaires
Factors studied
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The correlation with all parameters was not studied for all questionnaires, which is why some 

cases are marked “NA” (not analyzed). An empty box in the table means that the analysis of the 

correlation between the two factors was not significant, so the only values reported in the table 

are those for which the correlation was significant. We can therefore conclude that noise 

sensitivity may influence the rating of, regardless of the scale used, annoyance due to road traffic, 

HIQ and SSSQ. 

Finally, with regard to the linguistic and cultural parameter, as explained in part IV)B)3), the 

comparative analysis revealed no difference in noise sensitivity ratings between French, German 

and English participants. As the French and German sample are not demographically 

representative, this conclusion should be treated with caution. 

 

B) Comparison with the research literature  

 

In order to provide comparative references, our results will be analyzed in relation to previous 

findings. 

Firstly, with regard to Benfield's and Weinstein’s noise sensitivity score, the UK sample can be 

compared with the results obtained by Benfield et al [57] in 2014. In particular, they tested their 

five-item scale on a sample of 202 people, using an online survey. The average age of respondents 

was 36.11 years, with a standard error of 13.65, the sample included 138 women and 64 men. In 

their article, Benfield et al did not specify whether their sample consisted of British or American 

participants. They found a correlation coefficient r=0,91 (p<0,000) between the Benfield scale and 

the 21 Weinstein noise sensitivity scale. This correlation coefficient is very close to the Spearman 

coefficient we found with our data (r=0,94, p<0,050), collected using a similar method. 

Regarding the French sample, it is more difficult to find data to compare. Few articles use French 

translations of long noise sensitivity questionnaires. However, among them, Bigras et al [12] and 

Tarlao et al [11] respectively used the Weinstein and Benfield questionnaires translated into 

French. Bigras et al [12] studied the correlation between the Weinstein noise sensitivity 

questionnaire and hyperacusis scores. However, they did not use the questionnaire of Aazh et al 

[69], but that of Khalfa et al, 2002. The comparison must therefore be treated with caution. With 

their sample of 103 French Canadians, made up of 52 women and 51 men, with a mean age of 27,5 

years (standard error=6,2), they found a Pearson correlation coefficient of r=0,74 (p<0,001) 

between the Weinstein noise sensitivity scale and the hyperacusis score. However, for the French 

sample, collected during the pilot test, the Spearman coefficients were only r=0.332 (p<0,05) for 

the HIQ and r= 0.067 (p<0,05) for the SSSQ, both not being statistically significant. This significant 
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difference is probably due to the use of two different hyperacusis questionnaires. Furthermore, 

for the UK data, the correlation between hyperacusis scores and the Weinstein Noise Sensitivity 

questionnaire is closer to the results of Bigras et al [12], since they are both significant. Indeed, for 

the HIQ, Pearson's correlation coefficient is r=0,474 (p<0,050) and for the SSSQ, r=0,396 

(p<0,050), both correlated with Weinstein's noise sensitivity scale. Once again, the two scales 

compared, i.e. Aazh et al and Khalfa et al, are not the same, but the conclusions remain similar. 

Indeed, Bigras et al [12] found a correlation between noise sensitivity and hyperacusis, as was 

found for the UK sample. The differences in results between the French and British samples may 

be due to the lack of demographic representativeness of the French sample and its small size for 

the pilot test. Indeed, although Aazh et al [69] noted that HIQ is slightly affected by age, they 

considered this effect to be negligible. However, they also highlighted a slight effect of gender, with 

women tending to present higher HIQ scores than men. This finding may explain the difference 

between the two samples, given that the French and German sample had a higher proportion of 

women (63%) than the UK sample (51.8%). This difference in the male/female ratio may explain 

the significant difference, detected by the Mann Whitney test, between the HIQ scores of the 

French and German samples and those of the UK sample. The median of the French and German 

sample is indeed higher than that of the UK sample, even if the distribution is wider for the latter. 

Furthermore, the significant difference found between the French and German sample and the UK 

sample cannot be explained by age distribution. Indeed, Aazh et al [69] concluded that the SSSQ 

score can be considered to be unaffected by gender or age. This observation is therefore not 

consistent with the Mann-Whitney test performed on the SSSQ score samples. However, the French 

and German sample is not unusable, but the results need to be verified and compared. 

 

Furthermore, with regard to the link between annoyance due to road traffic and noise sensitivity, 

a correlation was found for all three samples (British, French and German). In fact, all the noise-

sensitivity questionnaires tested (Weinstein, one item slider, Benfield, comparison item, LEF and 

NoiseQ) showed a positive correlation with annoyance due to road traffic, to a greater or lesser 

extent. This indicates that the more sensitive a person is to noise, the more likely they are to be 

bothered by road traffic noise. These results are consistent with lots of findings from the literature. 

In particular, one has to mention Park et al [7], as they used the same scales to measure annoyance 

and sensitivity to noise as the ones used in our survey. They used respectively an 11-point scale 

ranging from 0 to 10 and the Weinstein noise sensitivity questionnaire. They tested noise 

annoyance and noise sensitivity to examine subjects' attitude and experience to floor impact noise. 

Their method consisted of an online survey, which brought together 34 participants, 21 women 

and 13 men. The average age of the sample was 38,8 years (standard error 5,3). The comparison 

with our samples is therefore fairly consistent. They found that the high noise sensitivity group 
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reported higher levels of annoyance than the low noise sensitivity group. These findings concur 

with the results of correlation analysis carried out on the British, French and German samples. The 

study by Park et al [7] was carried out on a sample of Korean participants. These results therefore 

seem fairly universal, since they are consistent from one country to another and from one language 

to another. However, these conclusions need to be confirmed by further research, as our study only 

covered three languages and three countries (France, Germany and Great Britain). Finally, both 

French and German and UK samples were compared with respect to their annoyance by road-

traffic noise. As the boxplots (figures 33) show, the median for the UK is higher than for France 

and Germany. A hypothesis that may explain this difference is the average age gap between the 

two samples (meanUK=46,30 and meanFR/GR=31,41). However, according to Ni et al [62], the 

relationship between age and noise annoyance is not linear, so the difference cannot be explained 

solely by the age difference between the two samples. 

 

C) Response to the issues and objectives of the internship 

 

Thus, the multiple results obtained in our study are consistent with those of previous studies. For 

the NoiseQ, comparison or LEF scales, it is more difficult to make comparisons, as few studies have 

used them, and none have calculated correlations with annoyance or other scales. However, the 

correlation study carried out on the UK sample does offer some interesting results, particularly 

with regard to the strengths and weaknesses of the different scales. We are therefore in a position 

to determine to what extent the assessment of noise sensitivity depends on factors such as noise 

annoyance or hyperacusis, but also on language and culture. Also, does this call into question the 

search for a universal assessment method? 

As mentioned before, the Benfield questionnaire remains a very interesting option, as it correlates 

well with other noise sensitivity questionnaires and is short. It is therefore particularly suitable 

for large-scale and low-budget studies. Its short duration reduces the time needed to take part in 

the survey, which not only cuts costs, but also reduces the loss of concentration of participants in 

the survey. As other noise sensitivity scales, Benfield questionnaire is linked to road traffic 

annoyance and hyperacusis. However, demographic data such as age and sex have no influence on 

its assessment, nor do environmental factors such as noise levels in the place of residence or 

health problems such as tinnitus. 

Besides, this study, including surveys conducted in different countries in different languages, 

reveals no difference in noise sensitivity scores and annoyance ratings across countries. However, 
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as the German and French data were collected for piloting the survey, they do not represent the 

final French and German samples in the project. 

Finally, we can conclude that the Benfield questionnaire could be an interesting choice as a 

universal standard for assessing noise annoyance. However, a certain amount of caution is 

required, as the research program is not yet complete and not all avenues of research have yet 

been explored. 
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VI) Critical analysis and perspective 
 

Comparing our findings with those of other studies found the key results to largely agree.  

 

Indeed, the general conclusions obtained from the two present datasets are the same as for all the 

data that have been published. However, for some of our data, it was difficult to find comparisons 

with previous studies, notably for the NoiSeQ and the LEF, as they have been less widely employed 

and rarely compared with other questionnaires, as is the case in the present study. Indeed, for the 

LEF questionnaire, the research team provided the first translation into French and English, as for 

the hyperacusis questionnaires (HIQ and SSSQ), which were translated and used in a study in 

French and German for the first time. The comparative analysis carried out on the French and 

German pilot data and on the British sample thus may be seen as an initial validation of the quality 

of the translation of the questionnaires used in the survey. Firstly, the comparison tests (Student's 

t-tests and Mann-Whitney U-tests) showed no significant difference between the noise sensitivity 

and annoyance scores of the three nationalities studied, and secondly, the correlation trends were 

the same for all languages. The translations thus proved to be accurate and unbiased and can 

therefore be reused for further studies. 

 

We thus did not observe any cultural or linguistic effects on the noise sensitivity scores when 

comparing the samples coming from different European countries in the pilot test and UK survey. 

However, the study is not yet complete, since data from 250 French, 250 German, 300 Korean, and 

300 US American participants are still to be collected and analyzed. Any more definite conclusions 

regarding cultural or linguistic effects can only be drawn once all the data from the entire survey 

have been collected and analyzed. In particular, the data collected so far only concern European 

countries (UK, France and Germany), which have cultural similarities and where English and 

German have the same linguistic roots. The comparison will therefore be even more relevant and 

interesting with American or Korean samples, as the cultural differences are more marked. These 

analyses will be dealt with later in the study and are therefore not covered in this report. 

 

These new samples will provide information on potential cultural and linguistic differences, but 

will also enable comparisons to be made between samples. For the moment, the only comparisons 

have been made between the reconciled French and German samples from the pilot test, and the 

UK sample from the actual, Prolific-recruited data collection. Thus, only the results of a subset of 

the questionnaires (Weinstein, Benfield, single-item scale, HIQ, SSSQ and road traffic annoyance) 

could be compared. In addition, the French and German samples were not demographically 
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representative, unlike the UK sample, so the comparison may be considered less robust. So, when 

all the complete and representative samples have been collected, comparisons and correlation 

analysis between other questionnaires, such as LEF and NoiSeQ, will be possible. This analysis will 

be particularly interesting as it will involve a large number of different questionnaires, but also 

different languages. Moreover, all languages will have a large number of participants (between 250 

and 300 people). In order to assess the psychometric properties of the different questionnaires, 

the internal consistency and reliability of the questionnaires will also be tested by calculating their 

Cronbach alpha. This future analysis will provide a wealth of data for future studies, as well as 

valuable conclusions concerning noise sensitivity, hyperacusis and annoyance. 

 

However, we can already draw interesting conclusion from the data analysis conducted on the 

French, German and English samples. First, regarding the French wording of the one-item 

question, (“E tes-vous sensible au bruit ?”), adding “en ge ne ral” does not influence participant 

rating in the online test. Besides, the use of a graduation on the slider also does not seem to change 

the average result, as we have concluded from the comparison between French and German 

sample and English sample results. Regarding the correlation analysis of the three samples, there 

was no evidence sex or age effects on the noise sensitivity scores. They also demonstrated a 

correlation between noise sensitivity and annoyance and hyperacusis. However, for hyperacusis, 

the validity of the questionnaires used might be questioned. Indeed, the results obtained with HIQ 

and SSSQ are not always consistent, even if compared with the same score (Weinstein score or 

LEF). Furthermore, self-reported hyperacusis is the only variable that does not lead to the same 

conclusions for the French and German sample (not significant correlation between SSSQ and 

Weinstein) and UK sample (Weinstein score and SSSQ significantly correlated). 

 

Based on correlation tests carried out on the noise-sensitivity questionnaires, the 5-items Benfield 

questionnaire derived from Weinstein (1978) appears to be the most practical, while at the same 

time exhibiting strong convergent validity. As already explained, it correlates very well with other 

noise-sensitivity questionnaires, and is particularly short (5 items). This means less loss of 

concentration, but also lower cost. Use of the Benfield questionnaire may therefore be particularly 

suitable for large-scale or long surveys. Thus, for future studies investigating the links between 

noise sensitivity and other factors (acoustic or otherwise), the Benfield questionnaire may prove 

interesting, particularly if the survey includes other questionnaires. Indeed, given the aims of our 

study (i.e. to compare different noise-sensitivity questionnaires in different languages), the survey 

was particularly repetitive. This, of course, was difficult to avoid in view of our final objective. 

However, in the context of subsequent research that does not aim to investigate the same 

questions, a single noise sensitivity questionnaire will suffice. Its choice depends on the purpose 
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of the study. Benfield is very practical for the reasons already explicated, but other questionnaires, 

such as NoiSeQ or LEF, may also be relevant in certain cases, notably due to their various subscales 

covering 5 or 7 different noise-sensitivity domains. Short versions of other questionnaires (LEF-

K, NoiseQ) may also be considered. 

 

Beyond the questionnaires to be used, the form and method of the survey can also be called into 

question. In our case, an online survey appeared to be most appropriate. However, as we have 

already mentioned, this method also has its share of disadvantages, particularly when it comes to 

the necessity of data cleaning due to speeded and careless responding. It does, however, allow us 

to quickly obtain a large sample of data, which is particularly practical. As with questionnaires, the 

survey method depends on the objectives of the study. In our case, the use of a pilot test enabled 

us to resolve presentation problems and check translations before launching the pilot test. 

Although launching the pilot test and analyzing its data were time-consuming, it proved very 

useful. 

 

In conclusion, the analysis presented in this report highlights initial findings and challenges 

encountered in studying noise sensitivity questionnaires across different languages and cultures. 

While the French and German pilot data, and the preliminary analysis of the British sample did 

not reveal significant linguistic or cultural biases in total noise sensitivity scores, further data 

analyses, and the imminent data collections from Korean and American participants will be crucial 

for a more complete understanding. The preliminary results of this study provide support for both 

convergent validity (due to correlations with other noise-sensitivity questionnaires) and 

construct validity (relation to annoyance, age and hyperacusis) of the translated questionnaires 

and suggest that, despite minor inconsistencies, these tools are effective in measuring noise 

sensitivity but also annoyance and hyperacusis. Future analyses will further clarify the 

psychometric properties of these instruments and refine our understanding of noise sensitivity. 

Ongoing research will thus provide valuable data and conclusions for future studies.  
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Conclusion 
 
 
Thus, the study carried out during this internship produced significant and consistent results, 

corroborating previous research findings and providing new insights, particularly with regard to 

the one item question wording and rating scale. This report provides an overview of noise 

sensitivity, its measurement and the factors that can influence it. Of course, this report is more 

concerned with noise-sensitivity questionnaires and how to measure noise sensitivity, since its 

aim was to compare different noise-sensitivity questionnaires. So, regarding the objectives and 

tasks of the internship, most of them were fulfilled. Indeed, during the course of the internship, I 

took part in almost every stage of the study: from analyzing overlap between questionnaires to 

translating most of them to French, by way of coding the survey on SoSci Survey, to providing an 

independent data analysis using Statistica and Excel. The results of the present analysis (this 

report) may then be compared with the results obtained by other project members with other 

statistical packages or procedures.  

The diversity of the task gave me a global view of noise sensitivity and its correlates (hyperacusis, 

noise annoyance), but also of the field of research, its scientific approach and statistical analysis. 

The initial objective was only to participate in the creation of the pilot test and analyze the results 

of this first test, but the project timetable also enabled me to join in the construction of the final 

version of the survey and the analysis of the UK data collected. Although the pilot test had already 

produced a complete and usable dataset, the actual survey carried out on the UK sample yielded 

even more data. It also made it possible to study data from an English-speaking country, as well as 

from other noise sensitivity questionnaires. In addition, the analysis covered several aspects of 

noise sensitivity, such as links with noise annoyance and hyperacusis, as well as demographic 

influences. The multiplicity of factors considered led to a very rich analysis, which may be used in 

future surveys. This report also aims to document and bring together all the methods and stages 

followed during the construction of the survey and pilot test. In conclusion, while this report 

provides some conclusions and methodologies that can be reused in future research, it constitutes 

above all a working basis for the research team with which I worked, thanks to the compilation of 

all the stages of the construction of our online survey. 
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Appendices 
Appendix 1: Noise sensitivity questionnaires in their original form 

1) Original Weinstein noise sensitivity questionnaire 

Source: Weinstein, N. D. (1978). Individual differences in reactions to noise: A longitudinal study 

in a college dormitory. Journal of Applied Psychology, 63(4), 458–466 
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2) Weinstein noise sensitivity questionnaire – Worthington version 

Source: Worthington, D. L., & Bodie, G. (Eds.). (2018). The sourcebook of listening research: 

methodology and measures. John Wiley & Sons, Inc. 

Item Worthington (2017)’s English version 

1 I wouldn't mind living on a noisy street if the apartment I had was 
nice. 

2 I am more aware of noise than I used to be. 

3 No one should mind much if someone turns up his or her stereo full 
blast once in awhile. 

4 At movies, whispering and crinkling candy wrappers disturb me. 

5  I am easily awakened by noise. 

6  If it’s noisy where I’m studying, I try to close the door or window or 
move someplace else. 

7 I get annoyed when my neighbors are noisy. 

8 I get used to most noises without much difficulty. 

9 It would matter to me if an apartment I was interested in renting were 
located across from a fire station. 

10 Sometimes noises get on my nerves and get me irritated. 

11 Even music I normally like will bother me if I’m trying to concentrate. 

12 It wouldn’t bother me to hear the sounds of everyday living from 
neighbors (footsteps, running water, etc.). 

13 When I want to be alone, it disturbs me to hear outside noises. 

14 I’m good at concentrating no matter what is going on around me. 

15 In a library, I don’t mind if people carry on a conversation if they do it 
quietly. 

16 There are often times when I want complete silence. 

17 Motorcycles ought to be required to have bigger mufflers. 

18 I find it hard to relax in a place that’s noisy. 

19 I get mad at people who make noise that keeps me from falling asleep 
or getting work done. 

20 I wouldn’t mind living in an apartment with thin walls. 

21 I am sensitive to noise. 
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3) NoiseQ 

Source: Griefahn, B., Marks, A., Gjestland, T., & Preis, A. (2007). Annoyance and noise sensitivity 

in urban areas. ICA 2007, Madrid. 
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4) LEF 

Source: Zimmer K, Ellermeier W., Konstruktion und Evaluation eines Fragebogens zur Erfassung 

der individuellen Lδrmempfindlichkeit. Diagnostica. 1998;44:11–20 
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Appendix 2: Pilot test screenshots – French 
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Appendix 3: Pilot test screenshots – English 
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Appendix 4: Survey screenshots – English
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Appendix 5: Survey screenshots – French 
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Appendix 6: Feedback example 

 

Feedback of the pre-pilot test 

 

Appendix 7: German data analysis 

1) Influence of the order of one item question and Weinstein questionnaire 

Two different comparison tests (Student and Mann-Whitney) were carried out on one-item scores 

and Weinstein scores as a function of data type (metric and categorical respectively). The results 

of these tests (Student and Mann-Whitney) do not indicate the existence of an order effect in the 

German samples. In fact, the sample of responses from participants who answered the Weinstein 

questionnaire first showed no significant difference from that of people who answered the one-

item question first, either for one-item score or for the Weinstein score. 

 

Figure 1: Student t-test conducted on the two samples of One item score 
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Figure 2: Mann-Whitney U-test conducted on the two samples of Weinstein score 

2) Correlations with 1 item and Weinstein scores + Benfield 

a) Correlation analysis between noise sensitivity scores 

 

Figure 3: Correlation matrix of noise sensitivity scores 

As with the French data, all three noise sensitivity scores (Weinstein, one-item and Benfield) are 

correlated. The correlations with the German single-item scores are stronger than for the French 

samples (roneitem/Weinstein_German=0.68 and roneitem/Weinstein_French=0.59 and roneitem/Benfield_German=0, 76 and 

roneitem/Benfield_French=0.60) but the correlation between Benfield and Weinstein scores is weaker for 

the German sample (rWeinstein/Benfield_German=0.78 and rWeinstein/Benfield_French=0.89). 

b) Correlation with age 

 

Figure 4: Correlation matrix of noise sensitivity scores and age 

Unlike the French data, which show no correlation between age and noise sensitivity scores, the 

German one-item question scores appear to be correlated with age. However, this correlation 

remains weak and, as the graph shows, the data are highly concentrated around a single value. 

This can be explained by the low age distribution among the German participants. Indeed, the 

average age is significantly younger than for the French participants, with a mean age of 23.35 and 

a standard error of 3.42. 
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Figure 5: Graph of linear regression of one item score as a function of age 

c) Correlation with sex 

i) Weinstein 

 

Figure 6: Mann-Whitney U-test conducted on the two samples of Weinstein score 

As with the French data, no significant difference was found between the Weinstein noise 

sensitivity scores of women and men. 

ii) One item 

 

Figure 7: Student t-test conducted on the two samples of One item score 

As with the French data, no significant difference was found between the one item scores of 

women and men. 

iii) Benfield 

 

Figure 8: Mann-Whitney U-test conducted on the two samples of Benfield score 

As with the French data, no significant difference was found between the Benfield scores of women 

and men. 

d) Correlation with annoyance 
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Figure 9: Correlation matrix of noise sensitivity scores and annoyance 

As with the French data, significant correlations were found between noise sensitivity scores 

(Weinstein, one item and Benfield) and annoyance rating. The German correlations are 

particularly close to the French ones (rWeinstein/ann_German=0.43 and rWeinstein/ann_French=0.42; 

rOne_item/ann_German=0.44 and rOne_item/ann_French=0.42; rBenfield/ann_German=0.39 and rBenfield/ann_French=0.39). 

e) Correlation with hyperacusis 

 

Figure 10: Correlation matrix of noise sensitivity and hyperacusis scores 

The German data show a much better correlation between noise sensitivity scores and 

hyperacusis scores than the French data. Indeed, for the German data, all noise sensitivity and 

hyperacusis scores are correlated, and with a good correlation index. 

f) Correlation with item 21 of Weinstein 

 

Figure 11: Correlation matrix of noise sensitivity and hyperacusis scores 

As with the French data, significant correlations were found between noise sensitivity scores 

(Weinstein, one item and Benfield) and annoyance rating. 
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Appendix 8: Histograms of the pilot test data  

I) Weinstein 

A) General 

B) Order 

C) Sex  

II) One item 
A) General 

B) Order 

C) Wording 

D) Sex 

III) Annoyance 

IV) Hyperacusis 

A) HIQ 

B) SSSQ 

V) Benfield 

Each part includes histograms of the three sets of data: French, German and combined data. 

I) Weinstein 

1) General 

 

French German 
 

 
All 
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2) Order  

 

3) Sex 

French 
Weinstein questionnaire before one item 

question One item question before Weinstein questionnaire 

  

German 
Weinstein questionnaire before one item 

question One item question before Weinstein questionnaire 

  

All 
Weinstein questionnaire before one item 

question One item question before Weinstein questionnaire 
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French 
Women Men 

  

German 
Women Men 

  

All 
Women Men 
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A) One item 

1) All 

French German 

  
All 

 
 

 

 

 

 

 

 

 

2) Order 

French 
Weinstein questionnaire before one item 

question One item question before Weinstein questionnaire 
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German 
Weinstein questionnaire before one item 

question One item question before Weinstein questionnaire 

  

All 
Weinstein questionnaire before one item 

question One item question before Weinstein questionnaire 

  
 
 

3) Wording 

        
With “en général” Without 
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4) Sex 

 

 

 

 

 

French 
Women Men 

  

German 
Women Men 

  

All 
Women Men 
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B) Annoyance 

 

French German 

  
All 

 
 

 

 

 

 

 

 

C) Hyperacusis 

1) HIQ  

 

French German 
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All 

 
 

2) SSSQ 

French German 

  
All 

 
 

V) Benfield 

French German 
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All 
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Appendix 9: Statistical distribution of Fmax 

Table extracted from Chanquoy, L. (2005), “Statistiques applique es a  la psychologie”, Chapitre 2, 

page 308. HACHETTE supe rieur. 

 

Appendix 10: two columns WO/OW of Weinstein scores and one item scores 

TAB 1: One item score 

 WO OW 

1 52 66 

2 63 31 

3 77 26 

4 81 41 

5 59 80 

6 38 60 

7 46 69 

8 58 77 

9 81 90 

10 71 94 

11 41 59 

12 44 29 

13 61 17 

14 26 59 

15 75 51 

16 64 82 

17 73  
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18 69  
Mean 60 58 

Standard error 15,9 23,9 

Variance 253,8 569,6 

 

Figure 3: Data table of responses to one-item question, according to the order of the noise 

sensitivity questionnaires 

TAB 2: Weinstein score 

 Order WNS 

1 WO 77 

2 WO 92 

3 WO 105 

4 WO 111 

5 WO 95 

6 WO 88 

7 WO 77 

8 WO 96 

9 WO 109 

10 WO 90 

11 WO 85 

12 WO 80 

13 WO 88 

14 WO 82 

15 WO 98 

16 WO 82 

17 WO 93 

18 WO 86 

19 OW 85 

20 OW 74 

21 OW 70 

22 OW 92 

23 OW 82 

24 OW 77 

25 OW 91 

26 OW 109 

27 OW 89 

28 OW 100 

29 OW 98 

30 OW 66 

31 OW 100 

32 OW 78 

33 OW 77 

34 OW 102 

Mediane  88,5 

Figure 6: Data table of Weinstein noise sensitivity scores, according to the order of the noise 

sensitivity questionnaires 
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Appendix 11: Comparison of German and French samples 

I) Noise sensitivity scores 

A) Weinstein 

 

Figure 1: Mann-Whitney U-test conducted on the two samples of Weinstein score 

The Mann Whitney test showed no significant difference between the German and French samples 

for the Weinstein score. 

B) One item 

 

Figure 2: Student t-test conducted on the two samples of One item score 

The Student t-test showed no significant difference between the German and French samples for 

the one item score. 

C) Benfield 

 

Figure 3: Mann-Whitney U-test conducted on the two samples of Benfield score 

The Mann Whitney test showed no significant difference between the German and French samples 

for the Benfield score. 

II) Annoyance rating 

 

Figure 4: Mann-Whitney U-test conducted on the two samples of annoyance rating score 

The Mann Whitney test showed no significant difference between the German and French samples 

for the annoyance rating score. 

III) Hyperacusis scores 

A) HIQ 
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Figure 5: Mann-Whitney U-test conducted on the two samples of hyperacusis (HIQ) score 

The Mann Whitney test showed no significant difference between the German and French samples 

for the hyperacusis (HIQ) score. 

B) SSSQ 

 

Figure 6: Mann-Whitney U-test conducted on the two samples of hyperacusis (SSSQ) score 

The Mann Whitney test showed no significant difference between the German and French samples 

for the hyperacusis (SSSQ) score. 

 

Appendix 12: Full sample (n=68), comparison of female and male noise sensitivity 
scores 

Weinstein: 

 

Student’s t-test conducted on the two sample of Weinstein scores (nwomen=43 and nmen=25) 

No significant difference between the two samples. 

One item: 

  

Mann Whitney U-test conducted on the two sample of Weinstein scores (nwomen=43 and nmen=25) 

No significant difference between the two samples. 

 

Appendix 13: French translation of the questionnaires used in the real survey and 

their changes 

Weinstein noise sensitivity questionnaire 

  Bigras et al Survey's version 

1* 
Cela ne me dérangerait pas de vivre dans une rue 

bruyante si l'appartement que j'avais était agréable. 

Cela ne me dérangerait pas de vivre dans une rue 

bruyante si l'appartement que j'avais était agréable. 

2 
Je suis plus conscient(e) du bruit que je ne l'étais 

auparavant. 

Je suis plus conscient⸱e du bruit que je ne l'étais 

auparavant. 

3* 
Personne ne devrait s'inquiéter si quelqu'un met en 

marche sa stéréo à plein régime de temps en temps. 

Personne ne devrait s'inquiéter si quelqu'un met en 

marche sa stéréo à plein régime de temps en temps. 



169 

4 
Au cinéma, les murmures et les emballages de 

bonbons froissés me dérangent. 

Au cinéma, les murmures et les emballages de 

bonbons froissés me dérangent. 

5 Je suis facilement réveillé(e) par le bruit. Je suis facilement réveillé⸱e par le bruit. 

6 

S'il y a du bruit là où j'étudie, j'essaie de fermer la 

porte et/ou la fenêtre ou encore je me déplace 

ailleurs. 

S'il y a du bruit là où j'étudie, j'essaie de fermer la 

porte et/ou la fenêtre ou encore je me déplace 

ailleurs. 

7 Je m'énerve quand mes voisins sont bruyants. Je m'énerve quand mes voisins sont bruyants. 

8* 
Je m'habitue à la plupart des bruits sans trop de 

difficulté. 

Je m'habitue à la plupart des bruits sans trop de 

difficulté. 

9 

Ça ne me dérangerait pas qu'un appartement que je 

souhaite louer soit situé en face d'une caserne de 

pompiers. 

Cela me dérangerait qu’un appartement que je 

souhaite louer soit situé en face d’une caserne de 

pompiers. 

10 
Parfois, les bruits me tapent sur les nerfs et 

m'irritent. 

Parfois, les bruits me tapent sur les nerfs et 

m'irritent. 

11 
Même la musique que j'aime normalement me 

dérange si j'essaie de me concentrer.  

Même la musique que j'aime normalement me 

dérange si j'essaie de me concentrer.  

12* 

Cela ne me dérangerait pas d'entendre les bruits de 

la vie quotidienne des voisins (des pas, eau 

courante, etc.) 

Cela ne me dérangerait pas d'entendre les bruits de la 

vie quotidienne des voisins (des pas, eau courante, 

etc.) 

13 
Quand je veux être seul(e), cela me dérange 

d'entendre des bruits extérieurs.  

Quand je veux être seul⸱e, cela me dérange 

d'entendre des bruits extérieurs.  

14* 
Je suis bon(ne) pour me concentrer, peu importe ce 

qui se passe autour de moi. 

Je peux me concentrer, peu importe ce qui se passe 

autour de moi. 

15* 

Dans une bibliothèque, cela ne me dérange pas que 

les gens tiennent une conversation s'ils le font 

calmement. 

Dans une bibliothèque, cela ne me dérange pas que 

les gens tiennent une conversation s'ils le font 

calmement. 

16 
Il y a souvent des moments où je veux un silence 

complet. 

Il y a souvent des moments où je veux un silence 

complet. 

17 
Les motocyclettes devraient être obligées d'avoir 

des silencieux plus grands. 

Les motocyclettes devraient être obligées d'avoir des 

silencieux plus grands. 

18 
Je trouve difficile de me détendre dans un endroit 

bruyant. 

Je trouve difficile de me détendre dans un endroit 

bruyant. 

19 

Je m'énerve contre les gens qui font du bruit qui 

m'empêche de m'endormir ou d’effectuer mon 

travail. 

Je m'énerve contre les gens qui font du bruit qui 

m'empêche de m'endormir ou d’effectuer mon 

travail. 

20* 
Cela ne me dérangerait pas de vivre dans un 

appartement aux murs fins. 

Cela ne me dérangerait pas de vivre dans un 

appartement aux murs fins. 

21 Je suis sensible au bruit. Je suis sensible au bruit. 

 

Rating scale : 

Tout a  fait d'accord D'accord 
Pluto t 
d'accord 

Pluto t pas 
d'accord Pas d'accord 

Pas du tout 
d'accord 

 

Changes : 

 Item Reasons of change 
2 Je suis plus conscient⸱e du bruit que je ne l'étais auparavant. Gender neutral 

5 Je suis facilement réveillé⸱e par le bruit. Gender neutral 

9 Cela me dérangerait qu’un appartement que je souhaite louer 

soit situé en face d’une caserne de pompiers. 

To better fit Worthington et al's (2017) 

version (and Weinstein's polarity). 

13 Quand je veux être seul⸱e, cela me dérange d'entendre des 

bruits extérieurs.  

Gender neutral 

14 Je peux me concentrer, peu importe ce qui se passe autour de 

moi. 

Better match the French language (rather 

than Quebecois) 
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NoiseQ 

  Version sent by Griehfahn Survey's version 

1 

J’ai du mal à me reposer dans un environnement 

bruyant. 

J’ai du mal à me reposer dans un environnement 

bruyant. 

2 

J’ai besoin de calme et de tranquillité pour effectuer 

un travail difficile. 

J’ai besoin de calme et de tranquillité pour effectuer 

un travail difficile. 

3 

Je suis prêt à accepter des inconvénients pour vivre 

dans un endroit calme. 

Je suis prêt·e à accepter des inconvénients pour vivre 

dans un endroit calme. 

4 Je suis très sensible au bruit de voisinage. Je suis très sensible au bruit de voisinage. 

5 

Il m’est difficile de communiquer dans un 

environnement bruyant. 

Il m’est difficile de communiquer dans un 

environnement bruyant. 

6 

Je n’ai pas de problème pour effectuer une tâche 

ordinaire dans un environnement bruyant. 

Je n’ai pas de problème pour effectuer une tâche 

ordinaire dans un environnement bruyant. 

7 

Je deviens très agité si j’entends quelqu’un parler 

alors que j’essaie de m’endormir. 

Je deviens très agité·e si j’entends quelqu’un parler 

alors que j’essaie de m’endormir. 

8 

Quand je suis plongé dans une discussion, je ne 

remarque pas si c’est bruyant autour de moi. 

Quand je suis plongé·e dans une discussion, je ne 

remarque pas si c’est bruyant autour de moi. 

9 Je peux m’endormir même quand c’est bruyant. Je peux m’endormir même quand c’est bruyant. 

10 

Je suis nettement moins performant dans les endroits 

bruyants. 

Je suis nettement moins performant·e dans les endroits 

bruyants. 

11 

Ecouter la musique fort m’aide à me relaxer après le 

travail. 

Ecouter la musique fort m’aide à me relaxer après le 

travail. 

12 

Au restaurant, je ne peux me concentrer sur ma 

conversation lorsqu’à d’autres tables des personnes 

parlent à voix haute. 

Au restaurant, je ne peux me concentrer sur ma 

conversation lorsqu’à d’autres tables des personnes 

parlent à voix haute. 

13 

J’ai besoin d’un environnement calme pour être 

capable d’effectuer de nouvelles tâches. 

J’ai besoin d’un environnement calme pour être 

capable d’effectuer de nouvelles tâches. 

14 

Lorsque les gens autour de moi sont bruyants, j’ai du 

mal à accomplir mon travail. 

Lorsque les gens autour de moi sont bruyants, j’ai du 

mal à accomplir mon travail. 

15 

J’ai besoin d’un environnement complètement calme 

pour avoir une bonne nuit de sommeil. 

J’ai besoin d’un environnement complètement calme 

pour avoir une bonne nuit de sommeil. 

16 Même le plus petit bruit m’empêche de m’endormir. Même le plus petit bruit m’empêche de m’endormir. 

17 Je suis sensible au bruit. 

Quand je suis à la maison, je m’habitue rapidement au 

bruit. 

18 

Quand je suis à la maison, je m’habitue rapidement 

au bruit. 

Au cinéma, je suis gêné·e par le chuchotement des 

gens et le froissement des papiers. 

19 

Au cinéma, je suis gêné par le chuchotement des 

gens et le froissement des papiers. 

Je pense que la musique interfère avec les 

conversations. 

20 

Je pense que la musique interfère avec les 

conversations. 

Il m’est très difficile de suivre une conversation quand 

la radio marche en même temps. 

21 

Il m’est très difficile de suivre une conversation 

quand la radio marche en même temps. 

Si mon lieu de travail était bruyant, j’essaierais 

toujours de trouver des solutions pour y remédier. 

22 

Si mon lieu de travail était bruyant, j’essaierais 

toujours de trouver des solutions pour y remédier. 

Lorsque je danse, je ne fais pas attention au volume 

sonore de la musique. 

23 

Lorsque je danse, je ne fais pas attention au volume 

sonore de la musique. Vivre dans une rue bruyante ne me dérangerait pas. 

24 Vivre dans une rue bruyante ne me dérangerait pas. 

Lorsque les enfants des autres sont bruyants, je préfère 

ne pas les voir jouer devant chez moi. 

25 

Lorsque les enfants des autres sont bruyants, je 

préfère ne pas les voir jouer devant chez moi. Je préfère un endroit calme le week-end. 

26 Je préfère un endroit calme le week-end. 

Je ne me sens pas bien reposé.e lorsque la nuit 

précédente a été bruyante. 

27 

Je ne me sens pas bien reposé lorsque la nuit 

précédente a été bruyante. 

Quand je suis chez moi, je n’aime pas laisser la radio 

ou la TV allumée juste pour avoir un fond sonore. 
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28 

Quand je suis chez moi, je n’aime pas laisser la radio 

ou la TV allumée juste pour avoir un fond sonore. 

Quand la musique est forte dans un restaurant, 

j’interromps ma conversation. 

29 

Quand la musique est forte dans un restaurant, 

j’interromps ma conversation. 

Je peux effectuer des tâches compliquées avec de la 

musique en fond sonore. 

30 

Je peux effectuer des tâches compliquées avec de la 

musique en fond sonore. Je me réveille au moindre bruit. 

31 Je me réveille au moindre bruit. J’évite les activités de loisirs qui sont bruyantes. 

32 J’évite les activités de loisirs qui sont bruyantes. 

Je n’aime pas les activités bruyantes dans mon 

quartier. 

33 

Je n’aime pas les activités bruyantes dans mon 

quartier. 

Les bruits de mes voisins peuvent être extrêmement 

dérangeants (par exemple, le bruit des pas). 

34 

Les bruits de mes voisins peuvent être extrêmement 

dérangeants (par exemple, le bruit des pas). 

Même lorsqu’il est fort, le bruit du tonnerre ne me 

réveille habituellement pas. 

35 

Même lorsqu’il est fort, le bruit du tonnerre ne me 

réveille habituellement pas. 

Il m’est difficile de me concentrer sur une 

conversation en présence de bruits de niveaux élevés. 

36 

Il m’est difficile de me concentrer sur une 

conversation en présence de bruits de niveaux élevés.  
 

Rating scale: 

Tout a  fait d'accord Pluto t d'accord Pluto t pas d'accord Pas du tout d'accord 
 

Changes: 

All wording changes have been made to ensure gender-neutral wording. 

Item 17 was removed from the questionnaire as it consisted of a repetition of the single-item 

question and item 21 of the Weinstein Noise Sensitivity Questionnaire. Furthermore, in all 

published studies using the NoiseQ-R, collected during Task 1 (including Griefahn, 2008; Pierrette, 

Parizet et al., 2015) - the 12-item version of the NoiSeQ-R (which does not include item 17) was 

used (which was originally published by Griefahn, 2008, in an ASA conference abstract only). 

LEF 

  Reconcilied version Survey's version 

1 
Avant de commencer à travailler, j'essaie d'éliminer 

toutes sources de bruit. 

Avant de commencer à travailler, j'essaie d'éliminer 

toute source de bruit. 

2 Quand je suis épuisé(e) la musique forte me revigore. 
Quand je suis épuisé·e, la musique forte me 

revigore. 

3 
Un sommeil réparateur n'est possible que dans un 

environnement absolument calme. 

Un sommeil réparateur n'est possible que dans un 

environnement absolument calme. 

4 Les portes qui claquent ne m´effraient pas. Les portes qui claquent ne m´effraient pas. 

5 
Dans un restaurant, je trouve irrespectueux si les gens 

parlent fort à la table voisine. 

Dans un restaurant, je trouve irrespectueux si les 

gens parlent fort à la table voisine. 

6 Je peux écouter la radio tout en lisant le journal. Je peux écouter la radio tout en lisant le journal. 

7 Le weekend, j'aime être dans un endroit calme. Le weekend, j'aime être dans un endroit calme. 

8 J'ai souvent envie de silence. J'ai souvent envie de silence. 

9 
Quand il y a du bruit, même le meilleur des repas ne 

pourrait me plaire. 

Quand il y a du bruit, même le meilleur des repas ne 

pourrait me plaire. 

10 
Si j’entends quelqu’un parler quand je veux 

m'endormir, cela m’énerve. 

Si j’entends quelqu’un parler quand je veux 

m'endormir, cela m’énerve. 

11 On attache trop de valeur à la protection contre le bruit. 
On attache trop de valeur à la protection contre le 

bruit. 
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12 Je n'aime pas aller à des évènements s'ils sont bruyants. 
Je n'aime pas aller à des évènements s'ils sont 

bruyants. 

13 Même au moindre bruit, j'ai du mal à m'endormir. Même au moindre bruit, j'ai du mal à m'endormir. 

14 
Je pense que même un grand bruit de fond n'affecte pas 

mes performances.  

Je pense que même un grand bruit de fond n'affecte 

pas mes performances.  

15 
Il n'y a aucun plaisir à discuter si la radio est allumée 

en même temps. 

Il n'y a aucun plaisir à discuter si la radio est allumée 

en même temps. 

16 
En dansant, on peut mettre la musique aussi forte qu'on 

le souhaite. 

En dansant, on peut mettre la musique aussi forte 

qu'on le souhaite. 

17 Là où c'est calme, je suis plus détendu. Là où c'est calme, je suis plus détendu·e. 

18 Même un orage ne peut pas me sortir du sommeil. Même un orage ne peut pas me sortir du sommeil. 

19 
Quand il y a du bruit autour de moi, j’ai du mal à 

trouver des mots. 

Quand il y a du bruit autour de moi, j’ai du mal à 

trouver des mots. 

20 
Manger dans un environnement bruyant me donne mal 

à l'estomac. 

Manger dans un environnement bruyant me donne 

mal à l'estomac. 

21 Je ne peux m'endormir que dans un silence total. Je ne peux m'endormir que dans un silence total. 

22 
J'aime écouter de la musique forte en faisant le 

ménage. 

J'aime écouter de la musique forte en faisant le 

ménage. 

23 
Je suis d´avis, que la musique forte dans un café ne 

perturbe pas une conversation. 

Je suis d´avis, que la musique forte dans un café ne 

perturbe pas une conversation. 

24 
Les collègues qui sont bruyants me rendent nerveux 

(nerveuse). 

Les collègues qui sont bruyants me rendent 

nerveux·se. 

25 
J'essaie toujours d'échapper au plus vite au bruit 

quotidien de la rue. 

J'essaie toujours d'échapper au plus vite au bruit 

quotidien de la rue. 

26 
Pendant le travail, la musique de fond ne me dérange 

pas. 

Pendant le travail, la musique de fond ne me dérange 

pas. 

27 Je remarque les bruits gênants plus tard que les autres. 
Je remarque les bruits gênants plus tard que les 

autres. 

28 Il est désagréable de discuter dans le bruit. Il est désagréable de discuter dans le bruit. 

29 Le bruit rend agressif. Le bruit rend agressif·ve.  

30 
J'évite les évènements bruyants comme les matchs de 

football ou les fêtes foraines. 

J'évite les évènements bruyants comme les matchs 

de football ou les fêtes foraines. 

31 
Le bruit me rend agressif (agressive) sur mon lieu de 

travail. 
Le bruit me rend agressif·ve sur mon lieu de travail. 

32 
Les voisins doivent être aussi silencieux que s'ils 

n'étaient pas là. 

Les voisins doivent être aussi silencieux que s'ils 

n'étaient pas là. 

33 Je me réveille au moindre bruit. Je me réveille au moindre bruit. 

34 
Je suis capable de travailler vite et de me concentrer 

dans un environnement bruyant. 

Je suis capable de travailler vite et de me concentrer 

dans un environnement bruyant. 

35 La musique doit être écoutée à plein volume. La musique doit être écoutée à plein volume. 

36 
Lorsque je suis en ville et fais les courses, je ne 

remarque pas le bruit de la rue. 

Lorsque je suis en ville et fais les courses, je ne 

remarque pas le bruit de la rue. 

37 
Après une soirée dans un endroit bruyant, je me sens 

épuisé(e). 

Après une soirée dans un endroit bruyant, je me sens 

épuisé·e. 

38 
Quand je veux m'endormir, presque aucun bruit ne me 

dérange. 

Quand je veux m'endormir, presque aucun bruit ne 

me dérange. 

39 
Les tâches mentalement exigeantes nécessitent du 

calme. 

Les tâches mentalement exigeantes nécessitent du 

calme. 

40 La musique forte ne nuit pas à mon audition. La musique forte ne nuit pas à mon audition. 

41 
Si un chien aboie sous mes fenêtres quand je lis le 

journal, cela m'énerve. 

Si un chien aboie sous mes fenêtres quand je lis le 

journal, cela m'énerve. 

42 
Je trouve agréable, que la télévision ou la radio soient 

allumées en fond sonore pendant la journée. 

Je trouve agréable, que la télévision ou la radio soit 

allumée en fond sonore pendant la journée. 
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43 
Si la musique est forte dans un endroit, je cesse de 

discuter. 

Si la musique est forte dans un endroit, je cesse de 

discuter. 

44 
Je suis capable de me concentrer sur un livre même s'il 

y a de la musique à côté. 

Je suis capable de me concentrer sur un livre même 

s'il y a de la musique à côté. 

45 Si une fête devient trop bruyante, alors je m’en vais. Si une fête devient trop bruyante, alors je m’en vais. 

46 Après le travail, j'aime écouter de la musique forte. Après le travail, j'aime écouter de la musique forte. 

47 A mon avis, le silence doit être total pendant la nuit. A mon avis, le silence doit être total pendant la nuit. 

48 
Si c'est bruyant, je désire faire quelque chose pour y 

remédier. 

Si c'est bruyant, je désire faire quelque chose pour y 

remédier. 

49 
Il est évident que l'on ne peut pas travailler dans le 

bruit. 

Il est évident que l'on ne peut pas travailler dans le 

bruit. 

50 
Quand je suis plongé(e) dans une conversation, je ne 

remarque pas si le lieu est bruyant. 

Quand je suis plongé·e dans une conversation, je ne 

remarque pas si le lieu est bruyant. 

51 Je me détends en écoutant de la musique forte. Je me détends en écoutant de la musique forte. 

52 Le bruit rend malade. Le bruit rend malade. 

 

Rating scale: 

Tout à fait d‘accord Plutôt d’accord Plutôt pas d’accord Pas du tout d’accord 

 

Changes: 

The only changes made to the reconciled version concern gender-neutral wording and a few 

grammatical and spelling errors. 

One item scale: 

 

1-item scale (Kodji et al. 2023) : 

Original (Kodji et al. 2023) :  En ce qui concerne le bruit en général, estimez-vous que par rapport aux 

personnes de votre entourage, vous êtes :  

1: beaucoup plus sensible, 2: un peu plus sensible, 3: aussi sensible, 4: un peu moins sensible, 5: 

beaucoup moins sensible ?  

Survey version: 

 



174 

Appendix 14: correlation analysis of the 19 common items of NoiseQ and LEF 

questionnaires 

 Pearson Person Time 

1 0,701 0,701 33,2 

2 0,696 0,696 20,2 

3 0,739 0,739 25,4 

4 0,856 0,856 15,3 

5 0,684 0,684 8,1 

6 0,232 0,232 25,7 

7 0,725 0,725 15,4 

8 0,518 0,518 12,3 

9 0,654 0,654 11,8 

10 0,466 0,466 9,5 

11 0,601 0,601 11,3 

12 0,224 0,224 11,9 

13 0,247 0,247 9,8 

14 0,708 0,708 11,5 

15 0,490 0,490 10,5 

16 0,726 0,726 13,7 

17 0,689 0,689 21,7 

18 0,828 0,828 15,5 

19 0,745 0,745 10,3 

20 0,607 0,607 9,1 

21 0,656 0,656 11,8 

22 0,645 0,645 12,2 

23 0,795 0,795 30,4 

24 0,746 0,746 8,5 

25 0,620 0,620 10,8 

26 0,558 0,558 16,3 

27 0,504 0,504 13,2 

28 0,656 0,656 23,0 

29 0,408 0,408 23,2 

30 0,403 0,403 17,2 

31 0,707 0,707 13,8 

32 0,798 0,798 9,4 

33 0,731 0,731 9,6 

34 0,775 0,775 14,9 

35 0,717 0,717 14,0 

36 0,169 0,169 12,7 

37 0,201 0,201 13,3 

38 0,787 0,787 18,3 

39 0,611 0,611 10,9 

40 0,734 0,734 9,9 

41 0,587 0,587 27,2 

42 0,514 0,514 19,4 

43 -0,199 -0,199 13,4 

44 0,760 0,760 10,1 

45 0,664 0,664 18,6 

46 0,600 0,600 11,4 

47 0,477 0,477 26,6 

156 0,985 0,985 10,0 

157 0,375 0,375 21,6 

158 0,403 0,403 26,5 

159 0,731 0,731 14,5 

160 0,795 0,795 7,7 

161 0,336 0,336 9,5 

162 0,323 0,323 7,8 

163 0,694 0,694 12,5 

164 0,394 0,394 9,1 

165 0,407 0,407 11,7 

166 0,855 0,855 12,7 

167 0,158 0,158 10,2 

168 0,239 0,239 11,9 

169 0,536 0,536 8,7 

170 0,641 0,641 12,8 

171 0,807 0,807 11,4 

172 0,320 0,320 16,6 

173 0,237 0,237 11,6 

174 0,777 0,777 11,3 

175 0,452 0,452 11,6 

176 0,192 0,192 11,8 

177 0,522 0,522 11,5 

178 0,563 0,563 17,1 

179 0,879 0,879 12,6 

180 0,757 0,757 21,1 

181 0,626 0,626 20,9 

182 0,693 0,693 10,1 

183 0,816 0,816 12,6 

184 0,566 0,566 11,4 

185 0,633 0,633 9,5 

186 0,668 0,668 18,3 

187 0,300 0,300 11,1 

188 0,659 0,659 15,2 

189 0,769 0,769 7,7 

190 0,875 0,875 11,0 

191 0,525 0,525 16,8 

192 0,486 0,486 12,0 

193 0,475 0,475 22,0 

194 0,431 0,431 10,3 

195 0,644 0,644 8,6 

196 0,721 0,721 15,3 

197 0,691 0,691 16,0 

198 0,671 0,671 11,5 

199 0,749 0,749 10,5 

200 0,896 0,896 16,1 

201 0,487 0,487 10,7 

202 0,614 0,614 11,8 

203 0,794 0,794 11,5 

204 0,697 0,697 9,0 

205 0,700 0,700 15,9 
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48 0,317 0,317 11,4 

49 0,702 0,702 8,8 

50 0,805 0,805 6,5 

51 0,543 0,543 10,9 

52 0,519 0,519 13,5 

53 0,645 0,645 8,3 

54 0,557 0,557 11,6 

55 0,668 0,668 10,5 

56 0,683 0,683 12,1 

57 0,199 0,199 11,8 

58 0,663 0,663 15,7 

59 0,755 0,755 10,7 

60 0,710 0,710 11,5 

61 0,503 0,503 15,0 

62 0,731 0,731 14,3 

63 0,100 0,100 7,4 

64 0,675 0,675 10,3 

65 0,488 0,488 13,2 

66 0,480 0,480 18,3 

67 0,635 0,635 16,3 

68 0,897 0,897 13,5 

69 0,748 0,748 20,2 

70 0,486 0,486 8,2 

71 0,459 0,459 7,9 

72 0,714 0,714 12,0 

73 0,347 0,347 13,5 

74 0,678 0,678 14,5 

75 0,645 0,645 11,9 

76 0,753 0,753 9,9 

77 0,780 0,780 8,4 

78 0,632 0,632 13,9 

79 0,505 0,505 11,1 

80 0,019 0,019 16,9 

81 0,274 0,274 19,6 

82 0,785 0,785 18,2 

83 0,710 0,710 8,2 

84 0,843 0,843 8,9 

85 0,244 0,244 8,3 

86 0,286 0,286 7,9 

87 0,340 0,340 13,0 

88 0,752 0,752 8,0 

89 0,643 0,643 16,6 

90 0,083 0,083 7,9 

91 0,324 0,324 7,2 

92 0,856 0,856 14,5 

93 0,711 0,711 9,5 

94 0,939 0,939 11,3 

95 0,736 0,736 19,7 

96 0,704 0,704 21,9 

97 0,580 0,580 14,4 

98 0,526 0,526 15,5 

206 0,584 0,584 10,6 

207 0,393 0,393 16,1 

208 0,518 0,518 16,0 

209 0,563 0,563 9,1 

210 0,672 0,672 13,6 

211 0,525 0,525 17,2 

212 0,853 0,853 10,5 

213 0,712 0,712 27,7 

214 0,825 0,825 23,6 

215 0,614 0,614 12,7 

216 0,604 0,604 12,5 

217 0,456 0,456 15,7 

218 0,803 0,803 16,2 

219 0,676 0,676 16,2 

220 0,768 0,768 14,6 

221 0,765 0,765 11,2 

222 0,552 0,552 13,4 

223 0,753 0,753 15,4 

224 0,600 0,600 8,7 

225 0,723 0,723 9,2 

226 0,482 0,482 12,0 

227 0,781 0,781 7,7 

228 0,645 0,645 18,3 

229 0,824 0,824 14,8 

230 0,919 0,919 22,7 

231 0,675 0,675 7,3 

232 0,374 0,374 10,2 

233 0,648 0,648 14,3 

234 0,455 0,455 14,1 

235 0,527 0,527 10,0 

236 0,629 0,629 9,9 

237 0,389 0,389 12,2 

238 0,213 0,213 11,4 

239 0,780 0,780 14,4 

240 0,670 0,670 18,6 

241 0,674 0,674 12,2 

242 0,550 0,550 10,9 

243 0,493 0,493 13,0 

244 0,564 0,564 12,2 

245 0,447 0,447 16,3 

246 0,716 0,716 19,0 

247 0,554 0,554 17,3 

248 0,574 0,574 18,3 

249 0,765 0,765 13,2 

250 0,678 0,678 23,8 

251 0,851 0,851 9,2 

252 0,305 0,305 16,9 

253 0,808 0,808 8,0 

254 0,698 0,698 12,8 

255 0,245 0,245 9,1 

256 0,472 0,472 21,2 

257 0,504 0,504 12,5 
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99 -0,012 -0,012 5,5 

100 0,514 0,514 10,3 

101 0,425 0,425 23,5 

102 0,479 0,479 13,8 

103 0,856 0,856 9,8 

104 0,368 0,368 10,1 

105 0,537 0,537 25,9 

106 0,699 0,699 8,3 

107 0,418 0,418 13,0 

108 0,587 0,587 17,5 

109 0,210 0,210 13,0 

110 0,796 0,796 14,7 

111 0,694 0,694 11,4 

112 0,663 0,663 8,9 

113 0,503 0,503 17,0 

114 0,408 0,408 9,3 

115 0,600 0,600 25,1 

116 0,755 0,755 10,4 

117 0,773 0,773 15,0 

118 0,027 0,027 7,5 

119 0,714 0,714 9,2 

120 0,700 0,700 10,7 

121 0,741 0,741 18,0 

122 0,568 0,568 9,7 

123 0,799 0,799 13,9 

124 0,553 0,553 17,4 

125 0,867 0,867 13,4 

126 0,862 0,862 13,7 

127 0,569 0,569 12,3 

128 0,479 0,479 11,6 

129 0,678 0,678 12,0 

130 0,659 0,659 18,9 

131 0,700 0,700 13,6 

132 0,616 0,616 16,8 

133 0,776 0,776 23,9 

134 0,840 0,840 11,3 

135 0,749 0,749 11,3 

136 0,784 0,784 14,7 

137 0,619 0,619 12,5 

138 0,670 0,670 12,2 

139 0,375 0,375 11,4 

140 0,278 0,278 11,7 

141 0,893 0,893 9,8 

142 0,971 0,971 7,9 

143 0,752 0,752 20,3 

144 0,475 0,475 18,7 

145 0,770 0,770 7,6 

146 0,666 0,666 16,0 

147 0,304 0,304 18,3 

148 0,687 0,687 12,2 

149 0,715 0,715 11,2 

256 0,472 0,472 21,2 

257 0,504 0,504 12,5 

258 0,739 0,739 18,9 

259 0,668 0,668 15,3 

260 0,754 0,754 9,6 

261 0,475 0,475 22,0 

262 0,882 0,882 16,5 

263 0,593 0,593 10,0 

264 0,527 0,527 25,2 

265 0,538 0,538 12,9 

266 0,831 0,831 8,4 

267 0,393 0,393 14,5 

268 0,691 0,691 8,3 

269 0,506 0,506 9,7 

270 0,710 0,710 14,5 

271 0,700 0,700 13,5 

272 0,555 0,555 7,4 

273 0,553 0,553 9,1 

274 0,368 0,368 13,7 

275 0,876 0,876 8,8 

276 0,854 0,854 8,2 

277 0,753 0,753 11,3 

278 0,834 0,834 14,6 

279 0,820 0,820 23,9 

280 0,776 0,776 18,6 

281 0,422 0,422 14,2 

282 -0,032 -0,032 6,5 

283 0,546 0,546 13,4 

284 0,752 0,752 13,4 

285 0,595 0,595 13,1 

286 0,730 0,730 14,5 

287 0,887 0,887 11,8 

288 0,799 0,799 21,3 

289 0,774 0,774 12,8 

290 0,877 0,877 11,0 

291 0,598 0,598 15,6 

292 -0,047 -0,047 14,5 

293 -0,003 -0,003 17,0 

294 0,875 0,875 9,3 

295 0,495 0,495 24,1 

296 0,047 0,047 10,7 

297 0,701 0,701 13,0 

298 0,850 0,850 14,7 

299 0,737 0,737 32,0 

300 0,654 0,654 19,0 

301 0,774 0,774 28,3 

302 0,784 0,784 15,0 

303 0,599 0,599 16,6 

304 0,609 0,609 28,3 

305 0,451 0,451 10,3 
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150 0,934 0,934 10,2 

151 0,690 0,690 16,8 

152 0,763 0,763 10,5 

153 0,629 0,629 13,1 

154 0,615 0,615 9,3 

155 0,756 0,756 20,7 

156 0,985 0,985 10,0 

 

Appendix 15: Kendall test 

43    
NoiseQ LEF 

2 2 

2 2 

2 2 

1 3 

2 3 

2 2 

3 2 

2 3 

2 2 

2 3 

3 2 

2 2 

2 2 

1 2 

2 2 

3 2 

3 2 

1 2 

1 2 

-0,198955606 

 

99    
NoiseQ LEF 

2 3 

4 2 

4 2 

2 3 

1 3 

1 2 

2 2 

3 3 

2 2 

2 2 

3 2 

1 2 

2 3 

3 3 

1 2 

1 2 

2 3 

3 2 

2 2 

-0,012314748 

306 0,606 0,606 20,7 

307 0,821 0,821 29,7 

308 0,299 0,299 17,5 

309 0,663 0,663 14,9 

310 0,805 0,805 18,8 

311 0,626 0,626 17,2 
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292  

  
NoiseQ LEF 

3 2 

2 3 

2 2 

2 3 

2 1 

2 3 

2 3 

2 4 

1 2 

3 3 

3 3 

3 2 

2 4 

2 1 

1 3 

3 3 

3 3 

3 2 

3 2 

-0,046814084 

 

 

 

 

 

 

 

 

282    
NoiseQ LEF 

3 2 

4 1 

3 3 

2 3 

2 3 

3 2 

2 2 

1 2 

3 3 

3 3 

3 2 

3 4 

4 3 

3 3 

2 2 

3 2 

3 2 

4 2 

2 2 

-0,032178174 

293  

  
NoiseQ LEF 

1 1 

2 4 

2 1 

3 1 

3 2 

2 3 

3 3 

4 4 

3 2 

3 1 

3 3 

4 1 

1 3 

2 1 

3 3 

1 3 

3 2 

4 3 

2 4 

-0,002725534 
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Appendix 16: Graphs of scores correlated with age 

1) Graph of linear regression of NoiseQ score as a function of age 

 

2) Graph of linear regression of LEF score as a function of age 
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3) Graph of linear regression of HIQ score as a function of age 

  

4) Graph of linear regression of SSSQ score as a function of age 
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5) Graph of linear regression of annoyance score as a function of age 

 

 

Appendix 17: Histograms UK 

Weinstein noise sensitivity: 
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LEF: 

 

One item – slider: 

 

NoiseQ: 
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One item – comparison: 

 

HIQ: 
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SSSQ: 
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Annoyance: 

 

 


