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Abstract 

Background: Taxi drivers as a class of professional drivers are exposed to an array 

of mental, physical and psychosocial hazards. Much of the available published works 

are on violence, whole-body vibration and exposure to exhaust emissions. Limited 

validated research exists on the prevalence of lower back pain (LBP) amongst taxi 

drivers with no published epidemiological studies having been undertaken on taxi 

drivers in Birmingham on this topic. 

Methods: Conduct a cross-sectional study was undertaken using an unaltered pre-

validated Nordic Musculoskeletal Questionnaire [NMQ] with a Demographic 

Questionnaire to verify and analyse the prevalence of perceived self-reported 

symptoms of MSD on LBP looking at age and prior lower back pain as factors. The 

method of differentiating between cohorts was analysed using SPSS using 

descriptive and inferential statistical methods. Data analysis was undertaken using 

Logistical Regression and Pearson’s Chi-Squared Test making adjustments for 

compounding factors in order to test the Null Hypothesis based on a confidence level 

of 10%.  

Results: From data gathered during this research the prevalence of self-perceived 

LBP In terms of the highest recorded for both chronic and acute symptoms followed 

by Shoulder and then the Knee(s).  Variable factors were reviewed and the following 

were identified as being statically significant. 

Conclusions: From the data obtained, there appears to be a high prevalence of 

perceived work-related or work-exacerbated LBP amongst hackney carriage taxi 

drivers in Birmingham, which is statistically significant being consistent with 

international studies. LBP and shoulder pain are consistent with other studies, 
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however knee pain seemed to be an inconsistent symptom identified in this study. 

Factors, namely prolonged seating, working hours, whole-body vibration and poor 

ergonomic design of cab space appeared to be identified significant risk factors. 

 

 

 

 

 

 

Image 1: Hansom Carriage at the turn of the 20th Century London, the precursor of 

the modern day Hackney Carriage. Source: Smithsonian (Stokes, 2010). 
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Chapter 1: Introduction and Literature Review 

1.0 Background study 

Musculoskeletal disorders [MSD’s] are a diverse range of medical conditions that 

can result in inflammatory and degenerative effects on the bones, tissues, tendons, 

joints, blood vessels and surrounding peripheral nerves (Punnett and Wegman, 

2004). Multi-causal in nature, these can present challenges in clinical diagnoses in 

the absence of a specific single causative factor. Sadhra (2013) asserts that less 

than 10% of cases have an identifiable cause or can be directly attributed to a 

primary event. Symptoms may appear as a result of acute pain or discomfort 

following an activity, adapting to an awkward posture or as a result of intense 

physical exertion to which the person is unaccustomed resulting in strain, sprain or 

other biomechanical restriction. Due to the gradual onset in most cases the person 

may not attribute pain to a specific scenario. As in the case with many workplace 

health issues the association with work is not always possible to establish whether 

work-related or work-exacerbated due to their complex pathology (WHO, 2005). 

Image 2: Anatomical illustration of the spinal column of a healthy human  
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Studies associated with the review of physiological and psychological factors are 

widespread such as the effects of whole-body vibration [WBV] which appears to play 

a significant role in the risk of herniated discs, early degeneration of the spine and 

lumbar associated muscles and ligaments (Gallais, 2008; Lusted, et al. 1996). 

However a recent Danish study has shown that an estimated 40% of lower back pain 

[LBP] diagnosis cases may be attributed to the presence of a low-variant anaerobic 

bacteria Propionibacterium Acnes bacteria entering the vertebrae which can be 

treated with a course of antibiotics rather than depending solely conventional 

physical therapy (Perry and Lambert, 2006) (Albert, Mannichie, Sorensen et al., 

2010). This research challenges the general consensus that biomechanical factors 

are the predominant causative factor. This is contrary to the clinical position taken by 

the National Institute of Clinical Excellence [NICE] who prescribe to: physical activity, 

manual therapy, invasive procedures and surgery. Consultant Orthopaedic Surgeon 

Philip Sell goes further to state that back pain prevalence in the population is genetic 

and contests arguments of biomechanical and microbiological causes (Chen, 2013). 
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Table 1: Conventional model of primary causative factors associated with 

work-related MSD which are being challenged by new research 

 

1.2 The Global Burden  

Working can have a positive influence on our lives such as income provision and 

social benefits but the dark side of it are the negative effect on workers’ mental, 

physical and psychosocial state of health (Chen, 2005). The case of MSD, 

particularly low back pain (LBP) tends to cause a more severe negative effect 

leading to incapacity as well as physical pain or discomfort for the worker. The World 

Health Organization [WHO] and the International Labour Organization [ILO] place 

the prevalence of work-related LBP at 37% of the total global burden (Punnett, et al. 

2005) equating to 818,000 disability adjusted life years lost. Although men were 

identified as having a higher global prevalence this could be as a result of men 

generally being involved in physically demanding jobs than female workers.   
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1.3 Costs to the EU / UK Economy  

This disease burden is not limited to developing countries but is also a major 

concern across the European Union. The European Agency for Safety and Health at 

Work [EASHW] (2010) states the musculoskeletal disorders are one of the most 

common type of collective occupational diseases.  

NICE (2009) places the national prevalence rate of LBP at one-third of the adult 

population, with an estimated 1 in 15 seeking medical intervention as a result of 

back-associated pain with an estimated 188,000 new incidences [0.63% incidence 

rate] equating to 5m patients accessing National Health Service [NHS] facilities 

resulting in spending in excess of £1b annually on back pain-related treatments with 

a further £0.6b spent on private healthcare. The Health & Safety Executive [HSE] 

estimates the cost to the national economy of this notifiable industrial disease is 

between £590-624m between 1%-2% of the Gross Domestic Product [GDP] annually 

as a consequence of MSD which includes LBP, which appears comparable to other 

EU countries such as The Netherlands (Maniadakis, 2000) but less than Austria at 

2.1-3.1 GDP (EASHW, 2010). The European Foundation for Living and Working 

Conditions [EFLWC] states that the prevalence of work-related LBP accounts for a 

major percentage of work-place illness: Ireland (14.5%); Germany (18.8%); Austria 

(24%) and Finland (26.2%). It is estimated that in the general population LBP has a 

lifetime prevalence of 60%-80% although there appears to be some reduction since 

2001/02 possibly as a result of greater awareness of ergonomics principles (Sadhra, 

2013). 
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Image 3: this image shows the most common disc problems assciated with 

both occupational and non work-related activites. Source: The Healthy Back 

Institute 

 

In the UK workplace, LBP is ranked the second most common health complaint after 

headaches (Waddell, 1999; Gallis, 2005) with an estimated prevalence of 207,000 

and annual incidence of 51,000 accounting for some 7.6m days/year lost in sickness 

(Waddell and Burton, 2000). For the period of 2009/10 this was as high as 9.3m of 

which 3.6m were attributed to upper limbs; 2.3m lower limbs and 3.3m due to 

combination of back conditions according to the Labour Force Survey [LFS]. In a 

significant portion of cases the case was viewed as work-related. LBP accounts for 

44% of RIDDOR reportable ill health followed by 28.4% of upper limb related MSD’s 

(HSE, 2013). The Labour Force Survey (2007) consistently shows MSD’s are the 

most commonly reported work-related illness from data obtained from the Self-

reported Work-related Illness Questionnaire (SWI), whilst LBP is the second highest 

reason cited for claiming Incapacity Benefit (Sadhra, 2013). This reflects similar 

trends in the US where LBP is the second most common reason cited for work-

related sickness absence (Carey, et al, 95) 
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Image 4: MSD Risk Management Framework adopted from the International 

Ergonomics Association – this has limited application amongst taxi drivers the 

majority of whom are self-employed 

1.4 Justification and Significance of Research 

Most studies in the field of environmental health and risk management have only 

focussed on work related MSD without any particular reference to commercial 

drivers. All the studies reviewed so far, however, suffer from the fact that taxi drivers 

who are constantly behind the wheel were not considered in any of the empirical 

studies conducted in previous research. Bio et al. (2007) in their study on LBP in 

underground gold miners in Ghana revealed that prevalence was significantly 

associated with increasing age. The current study aims at filling the gap in this area 

of research by considering taxi drivers who happen to be one of the most affected 

victims of LBP.  

It is imperative to state that there have been some studies available in the wider 

transportation sector but there is nothing published in peer reviewed journals on 

Birmingham taxi drivers pertaining to their health. Some studies have been 

undertaken on other professional drivers such as those operating construction and 

agricultural vehicles with one undertaken on the self-reported LBP symptoms in 
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urban bus drivers, but this deviates from addressing issues of exposure to whole 

body vibration (WBV) (Bovenzi, Massimo, Zadini, Antonella, 1992). The last formal 

peer reviewed global research on LBP prevalence and Taxi Drivers was undertaken 

in 2007 leaving a research gap of more than 5 years.  

The current technological advancement supports the case for a specific longitudinal, 

case-control or cross-sectional epidemiological study on this cohort who has not 

been subject to validated research. This has been verified with various professional 

bodies such as Spine Society for Europe; Society for Back Pain Research; 

Specialists within the NHS/ Department of Health; University of Birmingham 

Researchers in Rheumatology and Orthopaedics; Centre for Spinal Studies and 

Surgery; Birmingham Network of the Arthritis and MSD Alliance, and a number of 

Birmingham Taxi Drivers Associations. Benefits of study would have a wider public 

health impact due to the large population size in Birmingham (Filer, 2013) although it 

is important to ensure this is undertaken independently to avoid bias of views 

(Morgan, 2001).  

1.5 Aims and Objectives 

The aim of the current study is to investigate the prevalence of self-reported 

perceived musculoskeletal disorders particularly lower back pain amongst 

Birmingham hackney carriage taxi drivers using the pre-validated standardised 

Nordic Musculoskeletal Questionnaire and a custom developed demographic biased 

Supplementary Questionnaire.  

The specific objectives are: 

 To ascertain from the quantitative data whether there is any significant 

correlation between the age of taxi drivers and prevalence of perceived LBP.  
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 To establish the association between pre-existing LBP prior to driving a taxi 

and LBP as a result of driving a taxi. This investigation was part of the 

process of determining an association using the data obtained and statistical 

analysis.  

1.6 Hypothesis 

To be able to achieve the above stated objectives, the current study employed a 

suitable statistical tool to test the following alternative hypothesis (H1) against 

the null hypothesis (Ho): 

H0:  Significant association does not exist between the prevalence of perceived self-

reported work-related MSD LBP and the age of taxi drivers; nor pre-existing 

LBP before and after driving  

H1:    Significant association exists between the prevalence of perceived self-reported 

work-related MSD LBP and the age of taxi drivers  

H2:  Significant association exist between the prevalence of perceived self-reported 

work-related MSB LBP and pre-existing LBP before and after driving  

 

1.10 Literature Review 

1.11 The Association between MSD and Driving  

Lower back pain as a form of musculoskeletal disorder is synonymous with work-

related driving. There is a catalogue of published works that supports this view which 

indicates a high prevalence of acute and chronic pain associated the lower thoracic 

and lumbar regions. In minor cases this is usually localised to soft tissues, tendons, 
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ligaments and bones but can also include long term conditions such as sciatica and 

spinal degeneration and tumours in rare occurrences (Bovenzi and Hulshof, 1999). 

Some of this damage is as a result of the natural aging process or as a result of pre-

existing health conditions that may have a bearing on the muscle or skeletal systems 

(Jayson, 1992) over the years although most studies support the view of the multiple 

causal theory model that most MSD’s and LBP are as a result of a combination of 

mechanical, physiological and psychosocial factors (Bener, et al. 1998; NICE, 2009). 

1.12 Physical Risk Factors and WRMSD / LBP 

There is a wide body of research that has been undertaken that establishes a clear 

association with a number of variable factors (Bovenzi and Hulshof, 1999; 

Tiemessen, 2008) such as whole-body vibration [WBV] which is known to play a 

significant role in the risk of herniated discs, early degeneration of the spine and 

lumbar associated muscles and ligaments according to Kelsey and Hardy, 1975; 

Anderson, 1992; Krause, et al. 1998; Frymoyer, et al. 1984; Bovenzi, 1992; Chen, et 

al, 2005; Gallis, 2008, as well as an increased risk of sciatica (Heliövaara, 1987; 

Bovenzi,1992) and whiplash neck injuries as well as sleeping in vehicles resulting in 

spinal distortion resulting in an increased risk of rheumatism and osteoarthritis 

(Raanaas, 2008).  

Physical activities such as handling luggage and wheelchairs (Thierry et al, 2008 and 

Schneider and Irastorza, 2011) demonstrated a higher incidence of LBP against 

those who did not handle such items (Allard, et al. 2008).  

Chen (2005) who identified 51% prevalence of LBP amongst Taiwanese taxi drivers 

asserts there is very limited epidemiological research available specifically on taxi 

drivers. Other studies reflect similar results such as 80% of New York taxi drivers 
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examined in a field study by the New York Taxi Workers Alliance reported LBP, 

whilst a separate study under the Taxi Driver Health Initiative (New York) 

demonstrated an equally high rate although reliability may be an issue due to same 

subjects being used in both studies. One key finding was an indication of elevated 

blood pressure rates amongst the cohort which is consistent with a study undertaken 

by Johansson (2010) who found similar associations with truck drivers against hours 

driven and presence of MSD.   

Due to this shortage of research data (Williams, 2011) other studies have reviewed 

other professional drivers which share a similar prevalence of LBP prevalence’s such 

as 51% of truck drivers reported by Robb (2007). A study however by Magnusson 

(1996) reporting 81% of bus drivers indicating LBP were refuted on the grounds of 

inappropriate methodology selection by King (2003) was argued multiple factors had 

been overlooked such as unspecified mechanical factors and physiological variations 

coupled with datasets inaccuracy. 

 

Table 2: Inter-relationship between various perceived risk factors contributing 

to LBP (Gallais, 2008) 
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One of the biggest concerns raised was the treat of physical/ verbal assault and 

robbery (Machin, 2004; Schwer, et al 2010). A study by US Department of Labour 

states that taxi drivers are 20x more likely to die as a result of murder on the job 

(Facey, 2010) than other workers equating to 9% of all work-related deaths NIOSH 

(2000) which is still likely to be under-reported a view supported by the Castillo & 

Jenkins (1994); Mayhew (2000); EFIWC (2007); ETSC (2013); EASHW 2013. 

Other hazards include exposure to chemical and biological hazards such as 

environmental pollutants (Burgaz, 2002) ranging from: incomplete combustion / 

diesel engine exhaust emissions [DEEE] (Pelvso, 2001); polycyclic aromatic 

hydrocarbons [PAH’s] (Barros, et al., 2009) and PM [particulate matter](Betha, et al., 

2011) all of which are recognised occupational hazards for drivers worldwide 

whether working in urban, rural or highway settings. Due to these variants there is 

compelling evidence that drivers are at a higher risk of bladder cancer (Silverman 

and Hoover, 1986) due to the presence of aromatic amines such as benzidine. In 

many studies it has been shown that smoking is a major factor. 

1.13 Individual Risk Factors and WRMSD / LBP 

With most studies tending to concentrate on physiological factors (Magnusson et al., 

1996) other occupational risk factors such as working hours (Sung, 2010), mileage 

driven (Sakakibara, 2006), poor ergonomic posture and vibration from the vehicle 

and pre-existing individual medical conditions can play a major causative role. For 

LBP there appears to be a strong associated with prolonged sitting posture (Sung, 

2010), frequent lifts and cigarette smoking (Bonger et al, 1990; Boshuizen et al, 

1992; Bovenzi and Betta, 1994; Bovenzi, 1996). Effects to the digestive and 

reproductive health systems, vestibular and visual acuity systems, abdominal pain, 
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haemorrhoids and prostatitis have also been drawn from LBP associations 

(Wikström, et al, 1994) as well as a single reference to stomach cancer cited by 

Balarajan and McDowall (1988). There is less consistent evidence relating to pulling 

and pushing; lack of physical fitness and psychosocial factors and individual lifestyle 

factors namely age, gender and pre-existing health conditions (Jaayson, 1992; 

Chen, et al, 2005; Robb, 2007; Williams, 2011) 

One major challenge is that workers will often adjust their work to avoid or reduce 

discomfort at the onset of an acute episode of pain but this conversely places strain 

on other parts of the body even though most of the episodes of mechanical LBP are 

self-limiting (WHO). For this purpose workplace interventions are critical in the form 

of adjustments and/or rehabilitation even if only for temporary periods in order to 

manage their condition. This is a lost opportunity with taxi drivers, were their only 

intervention is based on that of medical engagement. Especially if their condition is 

not one of the 50% that completely resolves after circa 4 weeks (Sadhra, 2013). In 

many cases there is a tendency of reoccurrence with an estimated 70% who have 

LBP going on to have three or more attacks during their lifetime (Smedley, Dick and 

Sadhra, 2013). Evidence shows return to work decreases and duration of sickness 

absence increases where immobilisation is used as a pain reduction technique which 

is contradictive to medical advice which is to become more active issued by NICE. 

This is particularly problematic as many drivers alluded to self-medicating and opting 

for rest and immobilisation to avoid detection of underlying conditions with their GP 

which is consistent with the issues of gross under-reporting identified by Brooker, 

(1997); Gallis (2008); Probst (2010). This has the potential to make a temporary 

acute condition become a sub-chronic condition due to lack of medical assistance 

(NICE, 2012). 
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General issues of fitness-to-work are contentious with taxi drivers from an 

unsubstantiated fear of losing their license even where medicals are more likely to 

address conditions which may render a driver a danger to the public such as 

uncontrolled epilepsy, severe mental incapacitation and liability of sudden attacks of 

giddiness or syncope (Doege, 1998; Harrington, et al., 1998; Owsley, 1999). The 

DVLA and Department of Transport guidelines (2005) adopted by the licensing team 

excludes MSD and LBP as a group of conditions warranting medical review.  Field, 

2012 claims the issue of high levels of cardiovascular disease and type 2 diabetes in 

this cohort is a double epidemiological risk a view shared by Gany, et al (2012) 

which cannot be overlooked from a clinical position.  

1.14 Psychological Risk Factors and WRMSSD / LBP 

Psychosocial hazards ranging from the effects of working in isolation (Bourdorias, 

2000), low support (Kompier; Di Martino, 1995; Raanaas and Anderson, 2008), low 

control, low job satisfaction, working unsociable hours (Hamelin, 2000; 

Apostolopoulos, et al 2012), night work (Ulh and Marqueze, 2012) through to threats 

from physical assault and mental overload (Bourdorias, 2000; Chen, 2005; Makishita 

and Matsunaga, 2008). In a study by Marras (2008) it was reported psychosocial 

hazards were responsible for 28%-84% of risk of MSD (particularly arms and upper 

body) and 14%-63% of risk to lower back.  

Other factors such as racial discrimination (Jha, 2001) towards non-Western 

immigrants (Raanaas, 2008), nature of social position (e.g. language barriers, 

immigrant status) and the nature of work constitutes threats was shown in on 

Canadian study of taxi drivers which has a profound influence on health status and 

health-related behaviour (Facey, 2003). One study undertaken at the University of 
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Southampton on LBP and Risk Factors for LBP in Car Drivers (Gallais, 2008) 51% 

reported having been taxi drivers over 10yrs which is similar to Birmingham and 

which is ethnically similar with most drivers being of South Asian origin. Field, 2012 

states this presents a set of new health challenges due to their underlying health 

status as a community. This has wider implications across the UK as the Equality 

and Human Rights Commission (2013) estimates that across the UK an estimated 

25% of all taxi drivers are of Pakistani origin and this may be as high as 70% in the 

Birmingham area (Litchfield, 2013) which was corroborated from the 66.7% 

responses received being from this cultural group during the study. The 2011 

Population Census places this community as the 2nd largest community in the city at 

144,627 which is 5x higher than the collective population across the UK which is a 

consideration for any future research. Culturally driving a taxi appears to be a 

preferred occupation for many males from this community due to ease of access to a 

vehicle, degree of autonomy and higher income generation potential than other 

skilled and unskilled jobs. Many additional numbers appear to have entered the 

profession as a result of the decline in local industries and overall financial climate 

according to the Licensing Team.   

1.15 Summary of literature review 

Although there is a body of evidence of the association of various variable factors, 

there is still scientific debate whether they work independently or work in 

combination with others to progress the onset of LBP in spite of the supporting 

evidence it is clear that there is still much to be learnt about this topic. Some of the 

research follows similar streams of biomechanical, psychosocial factors whilst others 

have suggested genetic and microbiological factors. Overall there is scientific 

consensus that there is a higher prevalence of perceived self-reported LBP amongst 



Student ID: 1294771 

26 | P a g e  
 

taxi drivers although it is possible in many cases they may have already had LBP or 

other forms of MSD before they started driving for a living.  

In brief conclusion the of driving professionally, whether a taxi or any other type of 

mechanical vehicle has clearly identified hazards which present physical, mental and 

psychosocial risk implications for drivers. For taxi drivers these have been 

summarised generically: 

1. prolonged driving over 4hrs;  

2. frequent bending and twisting particularly whilst driving;  

3. self-perceived stress and job dissatisfaction;  

4. violence and assault and their lack of reporting;  

5. lone working;  

6. working time / shift patterns;  

7. workspace design (Bovenzi, et al. 1992), 

8. use of communication devices whilst driving 

This study was intended to address whether there is any degree of prevalence of 

perceived lower back pain rather than determine the anatomical position, scale of 

pain or formal clinical diagnosis. These conclusions are drawn solely from the 

information acquired from self-reported responses received. 
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Chapter 2 – Methodology 

2.0 Research methodology 

This chapter presents the theoretical frameworks and analytical tools employed to 

address the research objectives. Also discussed in this chapter are data requirement 

and data collection techniques employed. 

The main aim of this chapter is to explore the research design according to the 

nature of this research purpose. The research philosophy is first introduced. Based 

on this philosophy, the research methodology and methods are discussed. Following 

that, the research strategy is put forward. In this chapter, the current study contends 

that both positivism and Phenomenological philosophies are suitable for the 

research. To be consistent with these philosophies, the deductive research approach 

was adopted. As for the research strategy, case of Hackney taxi drivers was 

employed. So as to analyse the case, secondary and primary data were collected to 

analyse and discuss. For primary data collection, questionnaire survey method was 

implemented. 

2.1 Research Philosophy 

There are two widely acknowledged schools of thoughts underpinning research 

philosophies: Positivism and phenomenology. Gill and Johnson (2002) defined 

positivism as an approach that emphasizes the use of methods that are presumed to 

be used in the natural and social sciences. Phenomenology is a study of how things 

appear to people according to their personal experiences. 

Saunders et al. (2009) in their study found that the research philosophy of any 

researcher depends on the way the individual thinks about the development of 
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knowledge. They argue that the positivist approach is based on the assumption that 

the world consists of social reality that can be observed objectively and analysed 

statistically to produce law-like generalization. This according to Seale, (1999) is an 

optimistic, moral commitment to a realm of ideas felt to have a universal validity, 

located in a world that is independent of local human concerns. With the positivist 

approach, human action is seen to be a result of external stimuli that can be 

analysed into cause-and-effect relationships. 

The phenomenological approach is a descriptive, interpretative approach to research 

based on the premise that the social world is too complex for scientific study. This 

approach as explained by Creswell (1994) is the approach in which human 

experiences are examined through detailed descriptions of the people being studied. 

Both Positivism and Phenomenological philosophies were adopted for the purpose of 

the current study since the whole process of this research reflects the empirical 

study of positivism and phenomenological. The research adopts both approaches in 

the way that there is an emphasis on a relatively structured methodology with 

questionnaire survey to analyse the prevalence of self-reported perceived 

musculoskeletal disorders (MSD) particularly lower back pain (LBP) amongst 

Birmingham hackney carriage taxi drivers using the pre-validated standardised 

Nordic Musculoskeletal Questionnaire and a custom developed demographic based 

Supplementary Questionnaire. This is to ascertain from the quantitative data whether 

there are any statistically significant correlations to support or disprove the 

hypothesis on the basis of the fundamental prevalence of LBP amongst this cohort. 
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2.2 Research Approach 

Cooper and Schindler (1998) emphasise that argument allows us to explain, 

interpret, defend, challenge, and explore meaning. The two types of argument of 

great importance to research are deduction and induction. In consistent with the 

positivist philosophy, the current research adopts the deductive approach. The 

deductive approach according to Cooper and Schindler is a form of inference that 

purports to be conclusive, thus the conclusion must necessarily follow from the 

reasons given. These reasons are said to imply the conclusion and to represent a 

proof. 

Deductive research is a study in which a conceptual and theoretical structure is 

developed and then tested by empirical observation; thus particular instances are 

deduced from general inferences. Therefore, the deductive method is referred to as 

moving from the general to the particular. Inductive argument on the other hand, is 

radically different. There is no such strength of relationship between reasons and 

conclusions in induction. To induce is to draw conclusion from one or more particular 

facts or pieces of evidence. Here, the conclusion explains the facts, and the facts 

support the conclusion. 

The current study draws upon a relevant literature on musculoskeletal disorders and 

a discussion of the prevalence rate of lower back pain (LBP) with particular reference 

to types of research methodologies employed for the findings of these studies and 

the conclusions drawn from the results and understanding of these concepts helped 

to establish an analytical framework for the current study. 
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2.3 The Research Strategy 

Robson (2002) identified three traditional research strategies in scientific enquiry as: 

experiment, survey, and case study. Experiment strategy is a classical form of 

research, which is mostly used in the natural sciences, although it features strongly 

in much social science research, particularly psychology. By survey, the researcher 

can obtain information in standard form from groups. Usually questionnaire or 

interview is employed. The survey method, according to Saunders et al. (2003) is a 

popular and common strategy in social sciences. 

Case studies according to Cooper and Schindler (1998) place more emphasis on a 

full contextual analysis of fewer events or conditions and their relationships. 

Eisenhardt (1989:534) refers to the case study as “a research study, which focuses 

on understanding the dynamics present within single setting”. The purpose of the 

case study method according to Zikmund (2000) is to obtain information from one or 

a few situations that are similar to the researcher’s problem situation.  Robson 

(1993) defines case study as the development of detailed, intensive knowledge 

about a single case or multiple cases.  

A survey method is the research strategy adopted in the current study since the 

author wishes to gain understanding of the context of the research and the process 

being enacted. A survey method was adopted to administer 227 questionnaires from 

population of 1400 licensed hackney carriage drivers in and around the Birmingham 

area. The method was adopted to obtain the relevant data, which would allow the 

researcher to investigate the prevalence self-reported perceived lower back pain 

(LBP) amongst Birmingham hackney carriage taxi drivers using the pre-validated 

standardised Nordic Musculoskeletal Questionnaire and a custom developed 
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demographic based Supplementary Questionnaire. Data on the various influences 

on musculoskeletal disorders were captured for the purpose of the current study. 

2.4 Study Site 

Geographically this study was conducted across the City of Birmingham in the UK 

which has a rich multicultural population of approximately 1.1m (Birmingham City 

Council Population Census report 2011). In terms of car ownership in the city this is 

above the national average (England, 25.8% - Birmingham 35.5%) however there is 

also a large taxi community which supplements the extensive public and private 

transportation network that already exists. It is conceivable that a portion of this will 

be amongst the 5400 licensed private hire vehicles that work parallel to hackney 

carriages that use their own vehicles for work purposes. Many hackney carriage 

drivers also drive other vehicles, other than their taxi. Some of these drivers opt for 

working independently from one of the 63 licensed ranks, from hail stops in the street 

and also from the radio services from membership of one of many trade associations 

that operate in the city and wider county.  

2.5 Study Design 

The primary objective of this non-experimental and non-clinical cross-sectional 

quantitative study has been to ascertain if there is a relationship between set 

variables and ascertain a cause and effect between these variables in relation to 

actual or perceived WRMSD LBP whether work-related or work-exacerbated 

amongst this cohort (Burns and Grove, 2005).   

2.6 Method of data collection:   

The need for researchers to collect some primary and secondary data to answer 

their research questions cannot be overemphasized. After the researcher has 
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decided the information require for the study, s/he has to decide on the kind of data 

collection method to use. However, the choice of data collection method will depend 

upon judgement of which data is needed for a particular research problem. Campbell 

and Stanley (1996); Craig and Douglas (2000) argue that one important aspect of 

data collection method to adopt is to identify the unit of analysis. The current study 

having identified the crucial importance of musculoskeletal disorders and the 

prevalent lower back pain (LBP) amongst taxi drivers where data collected from 

these cohorts are to be analysed and interpreted, have ensured that the suitable 

data collection method is adopted in this study. 

Due to the nature of the data being sought an extensive review of pre-validated 

questionnaires was thoroughly undertaken. The conclusion drawn was to use the 

following two pre-existing industry approved standardised questionnaires, without 

any modifications and a supplementary demographic questionnaire developed by the 

researcher based on other study findings being suitable for general studies on MSD 

and not intended for used for clinical diagnosis purposes:  

1) Nordic Musculoskeletal Questionnaire [NMQ]  – T0 

2) Roland Morris Disability Questionnaire [RMDQ]  – T1 

3) Supplementary Questionnaire [SuppQue]  – T2 

4) Extended Nordic Musculoskeletal Questionnaire  – T3 

 

Pre-validated Questionnaires excluded from Study with reason for exclusion: 

Questionnaire or Software 

Solution 

Questionnaire Characteristics - Reason for Exclusion 

NIOSH Revised Lifting 

Equation 

Lifting biased rather than seating. It is likely drivers will aid 

passengers but this is ad hoc to the primary task of 

driving 
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OWAS – OVACO working 

posture-analysis system 

Observational technique for observing working postures 

setting criteria for tackling working posture issues. Tool 

requires in depth knowledge in ergonomics and 

reassessment after three weeks which renders this 

impractical  

RULA – Rapid Upper Limb 

Assessment  

A validated method of scoring physical posture and used 

predominantly for the investigation of cases of MSD 

rather than a preventative tool – we are investigating 

prevalence 

REBA – Rapid Entire Body 

Assessment  

Better suited for load/force exertion and is more a 

postural targeting method for estimating risk to the entire 

body – taking measurements is outside of scope this 

study 

Rodgers Muscle Fatigue 

Analysis 

 

Relates to muscle fatigue within certain defined work 

activities/patterns within 5minutes of the activity. Not 

suited as not taking measurements or concentrating on 

specific muscles 

Moore and Garg (Strain Index) Relates more to distal upper extremities rather the lower 

back although can be used in part of the hands, wrist and 

forearm on basis of strain caused as a result of driving  

Discomfort Questionnaire 

including variations 

Better suited for office environments and therefore are 

inherently less suited although some of the adaptations 

could be used but present verification challenges 

QEC – Quick Exposure Check Suitable for its observational element for postures and 

physical requirements by non-ergonomists, however 

concentrates on work tasks and measurement methods 

are considered vague  

Lehmann / Cornell 

Musculoskeletal Discomfort 

Questionnaire 

Best suited for an office environment but is intended as a 

7 days observational tool looking at frequency, severity 

and working ability  

ACGIH HAL  

 

Allows calculation of threshold limit values and set action 

levels for measuring normalised peak force – suitable for 

mono-task operations such as assembly work and use of 

a mouse  

MAC – manual handling 

assessment charts 

Better suited for lifting and lowering operations rather than 

static posture driving 

ART – assessment of 

repetitive tasks  

For repetitive movements in upper limbs rather than 

driving posture 
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2.7 Instrument for Data Collection  

For the purpose of this study a combination of two self-administered forms were 

used for the purposes of answering the core question and addressing the objectives 

of this study. Two standardised and pre-validated questionnaires using a simple tick 

method were carefully selected due to time limitations of the cohort. Adjustments had 

to be made for English not being the first language of the majority of drivers so 

where it was necessary the researcher translated the questionnaire verbally into the 

language of the driver. During the data gathering stage the following languages were 

spoken in order to get greater social inclusion: English (default), Urdu, Hindi, 

Punjabi, Mirpuri, Pashto and Kiswahili. Following the pilot trial it was considered 

prudent to have an Urdu translation of the questionnaires the native written language 

of 66.7% of the drivers interviewed.  

The choice of self-administered or assisted form completion was considered suitable 

for this descriptive method of data gathering and it was felt that being confidential 

would yield greater results and thus be more accurate (Cargan, 2007; Horton, 2012).   

Due to language barriers conversations were limited to purpose as described by 

(Eyles, 1988) and after obtaining the primary data of 227 it was felt theoretical 

saturation had been achieved (Jacquie Burgess 1992: 209). No notes were taken 

other than direct responses to the questions which remained in English therefore no 

transcribed notes were deemed necessary (Conradson, 2005) 

2.8 Method of Primary Data Collection  

This will be gathered utilising a structured health-based questionnaire across a 

random sample field.   
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The most suitable questionnaire after an extensive review consistently referred to the 

Nordic Musculoskeletal Questionnaire [NMQ] which is viewed as a standardised 

quantitative tool for epidemiological analysis of the perception of MSD symptoms 

(Dawson, et al. 2009) and is suitable in both an occupational health and ergonomic 

framework and is not intended for clinical diagnosis which is consistent with the 

research requirements as prevalence is required, not diagnosis.  Based on 

dichotomous questions this lends itself to ease of completion by subjects. This 

suitability (Malhotra and Peterson, 2006) met with the objectives of the study and it 

was determined this would be used. Variations of the NMQ were also reviewed and 

subsequently excluded for various factors normally pertaining to time constraints and 

complexity for the cohort to understand such as the modified Portuguese version (De 

Barros, et al. 2003) used in the last significant paper published on the topic (Chen, et 

al. 2005) or the 19 page Dutch version.  

The standardised and pre-validated RMDQ was used for gathering further 

information and data from physical or perceived LBP. In both cases it was 

determined that it would aid the reproductability (testing method) as suggested by 

Pallet, 2005 for follow on research.  

The option to utilise the Visual Analogue Scale and Perceived Stress Test of Cohen^ 

(^psychological instrument used to appraise perception of mental and psychosocial 

stress) were excluded due to their complexity and time limitation factors.  

During the data gathering stage a dynamic risk assessment was undertaken and 

continuously monitored for the safety of the researcher and the drivers involved in 

the study.  
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2.9 Questionnaire Selection / Pilot Study  

It is considered good research protocol to conduct a pilot study in order to validate 

the process by allowing both the researcher to identify any elements that may 

present challenged but fundamentally review clarity, ease and average time 

completion of questions (Fink, 1995; Cargan, 2007; Lynch, 2013).  

The initial pilot of twenty eight (28) was considered highly beneficial and endorsed 

the researcher’s views that language and trust issues could be addressed by simple, 

transparent dialogue with the cohort. This then allowed the research to progress with 

the collection of an additional one hundred and ninety nine (199) responses.  

As part of the study the researcher sought to review and trial a pilot of the 

standardised and pre-validated NMQ-E (extended version) [see Appendix 4] and a 

custom designed Supplementary Questionnaire [see Appendix 3?] based on key 

elements from other formative studies in order to ascertain consistency with trends 

from other studies identified in the literature review. These provided an additional 

dimension of data that could allow further hypotheses to be formulated based on 

tentative results.  Responses obtained for NMQ-E generated ten (x10) responses. 

None of these subjects completed any other questionnaires. The NMQ-E provided 

no additional research value in this study due to time constraints even though this is 

suited for descriptive and longitudinal studies (Dawson, et al. 2009). 

2.10 Inclusion criteria: 

1. Licensed hackney carriage drivers regardless of length of time worked as a 

taxi driver; 

2. Active in driving for work; 

3. Any age, gender or ethnicity. 
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2.11 Exclusions applied:  

1. After the trial the private hire vehicle [PHV] community was excluded due to 

poor data response; 

2. After the primary data gathering stage the RMDQ was excluded due to 

incomplete responses/data possibly skewing results.  

The NMQ was not modified in order to retain its principal of being a standardised 

questionnaire for comparing lower back and other common musculoskeletal 

complaints for use in epidemiological studies (Kuorinka, et al. 1987) and was 

explicitly not intended for clinical diagnosis (Crawford, 2007) which formed an 

important consideration in our study unlike the extended and significantly altered 

Portuguese and Dutch versions which are more suited for clinical assessment 

purposes (Mequita, et al.2010). 

2.12 Study Participants / Cohort Profile 

Compounding factors  

Target population was the taxi driving community of the City of Birmingham 

regardless of age, gender or other variables. As a result the study had to be modified 

when it became apparent from the trial study that the support of the PHV community 

would be challenging (ethical dilemma of requests of financial inducements) and 

results unreliable due to bias. As a consequence the study was adjusted and 

hypothesis changed to concentrate on hackney carriage drivers only.  

2.13 Cohort profile  

Birmingham’s population is serviced by a number of modes of transport, the largest 

by far being private taxis as defined under the SIC49.32 code which are 

fundamentally split into two groups: Hackney Carriages [HC] and Private Hire 
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Vehicles [PHV] which as of April 2013 equated to a total population size of circa 

6,800 licensed drivers registered with Birmingham City Council Licensing 

Department equating to HC: 1,400 (20.5%) / PHV: 5,400 (79.5%).  

Neither group has been subject to published research undertaken on driver’s health. 

Due to the large numbers involved this has been selected as a research cohort. 

What little global research has been undertaken shows gross under-reporting of 

health conditions of by self-employed taxi drivers (Brooker, 1997; Probst, 2010).  

Literacy levels were assessed from the trial study and from reference to the 

Population Census which showed that 37.1% of residents have no formal 

qualifications which is significantly higher than the national average 22.5%. taxi 

drivers although literate (due to having to undertake ‘the knowledge’ test) showed 

varying degrees of competency in basic reading English which is why the design and 

questions of the questionnaires have a readability level of approximately 11yr 

according to the SMOG calculator to address these variations in literacy levels.  

2.14 Sample Size  

For the purposes of determining the necessary sample size (n value) required of this 

cross sectional study, the RoaSoft online tool [www.raosoft.com] was used to 

determine the necessary parameters. Due to logistical considerations and the 

monitory restriction of a £100 budget the sampling was restricted to the Birmingham 

City Centre and Airport taxi rank during the 6 weeks sampling period. Consideration 

was given to shift patterns, workloads of drivers, rush hours and other mitigating 

circumstances identified.  

http://www.raosoft.com/
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The option to utilise online questionnaire survey tools was excluded due to costs, 

however with the support of the TOA Taxis (Taxi Owners Association) a large 

number of responses (n=158) were received adding to the initial trial responses from 

New Street Station (n=28). In the last data gathering stage Airport Ranks 

(Birmingham Airport) provided additional responses (n=40) as well as trial responses 

for the NMQ-Extended [n=10] for a possible Phase II of research. It should be noted 

that following a quality control screening many were excluded and the final number 

subject to data analysis dropped from 227 to 171 which also reduced the margin of 

error from 6% to 10%.  

2.15 Analysis of Data  

Data analysis can be used in descriptive or explanatory research methods. 

Descriptive research, such as that undertaken using attitude and opinion 
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questionnaires and taxi drivers LBP perception measurement will enable the 

researcher to identify the variability in different phenomena (Saunders et al. 2003). 

On the contrary, explanatory research can help the researcher examine and explain 

relations between variables, in particular cause-effect relationships. 

This study takes into account the complex nature of multi-causal factors leading to 

MSD and the need for data analysis that may involve both qualitative and 

quantitative research. According to Ghauri and Gronhaug (2005) analysis of data in 

this situation becomes more complex due to the existence of multiple units of 

analysis. As such those equivalences of the units of analysis in this multi-causal 

research were considered by this study. It is however, imperative to state that, both 

explanatory and descriptive analyses were employed in the current study using 

SPSS statistical package (v.21).  

The design of the questionnaires was based on several parameters such as gender, 

NMQ lower back pain, age, driving experience, seat features, average hours, 

existing health concern – both before and after driving etc. 

Each respondent was issued with a unique reference code to aid with the analysis 

and to reduce biases. To accept or reject the null (H0) and/or alternative (H1) 

hypotheses the primary data gathered was subjected to univariate and multivariate 

statistical analysis using Pearson’s Chi-Square Test.  The statistical package for 

social sciences [SPSS] was employed in this study to analyse the primary data 

which according to Ghauri and Grouhang (2005) is the most widely used package 

suited for the purposes of analysing statistical data. The use of Chi-square statistical 

tool was employed in this study to analyse the various categorised data into gender, 

age, years of taxi driving, working hours per day, type of taxi cab driven, nature of 
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car seat, age of vehicle, vehicle transmission type, manual handling, body mass 

index (BMI), pre-existing LBP before and after driving, smoking habit, existing health 

concern as against perceived work-related LBP. There was an exception pertaining 

to BMI data which require One Way Analysis of Variance. Other analytical tools (e.g. 

PSPP, DAP, SAS and Minitab) were excluded to ensure consistency with research 

guidelines from the university, however for the tabular presentation of data Microsoft 

Excel 2010 was chosen over SigmaPlot 12.0 for clarity of graphical data being more 

descriptive than those generated in SPSS.   

Due to the dichotomous nature of answering given in T0 the suitable statistical tool 

adopted in the current research is the Chi-Squared Test which was applied for 

statistical testing to determine goodness-of-fit test to determine trends and 

correlations.  

 =  

2.16 Research limitation 

For the limit of time, finance and labour, the current research has the following 

limitation: 

1. The respondents for this research were Birmingham hackney taxi drivers who are 

not a true representation of the population of drivers in UK. Therefore, the findings of 

the current research may have a limited generalization. Due to logistical 

considerations and the monitory restriction the sampling was restricted to the 

Birmingham City Centre and Airport taxi rank during the 6 weeks sampling period. 
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2. The response rate though was acceptable it became apparent that a large number 

of the RMDQ had not been completed accurately and as a result this invalidated the 

possibility of a thorough analysis using SPSS. As a result the data although added to 

SPSS was excluded from final analysis. No formal responses were received from the 

trade associations and a tepid response from the licensing team. This will in fact 

affect the reliability and validity of the analysis. 

2.17 Reliability and Validity 

According to Saunders et al. (2003), there are two threats to the credibility of 

research data: reliability and validity. 

Robson (1993) asserts that there may be four threats to reliability: subject error, 

subject bias, and observer error and bias. The problem of reliability concerns the 

lack of standardization in the interviewing or questioning process. Bias can result 

from the interviewer or interviewee. The way in which the researcher interprets the 

data can introduce bias. Likewise, the interviewee may have inherent prejudices or 

personality traits that may influence their response. In this study, a structured 

questionnaire was designed and adapted to the languages spoken by the 

respondents across board. This was achieved by modifying the questionnaires to 

meet the individuals literacy needs rather than giving the forms to drivers, many of 

whom do not speak English as a first language and for many where literacy 

presented challenges it was therefore better to offer additional options for example 

asking the driver if a questionnaire in Urdu would be preferred and secondly assist 

the drivers in completing these. 
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2.18 Ethical Considerations  

Ethical approval had been obtained before conducting the study and an Informed 

Consent Statement produced and shared with participating organisations and 

drivers. Other dissertations were reviewed to ensure no duplication using the 

University of Birmingham Research Archive (UBIRA) / eThesis Repository (British 

Library EThOS project). 

To avoid ethical conflicts pertaining to medical confidentiality two unmodified pre-

validated /peer reviewed questionnaires were selected which were designed to avoid 

such an issue and concentrate on prevalence rather than clinical diagnosis.  

Before any discussion about the questionnaires with drivers the confidentiality of the 

study was relayed clearly. In the case of drivers from South Asia this was done in 

translation by the researcher to avoid ambiguity.  The questionnaires were clearly 

marked as being Strictly Confidential and were only handed to willing participants 

with their consent. All data was then promptly filed in order to maintain confidentiality 

and avoiding cross contamination as prescribed by (Balmer, 2001) 

2.19 Summary of Adopted Methodology 

Two pre-validated self-administered questionnaires were used as the primary means 

of data gathering through random sampling. This was done to establish the cause of 

the perceived prevalence MSD amongst taxi drivers in Birmingham. Following the 

trial it was determined the original idea of doing a comparative study between two 

classes of taxi drivers would be discontinued due to sensitive issues. 

Following the review of the primary data many of the drivers failed to adequately 

complete the second part of the RMDQ questionnaires and for the purposes of 
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statistical analysis this was disallowed to avoid skewing of the results with multiple 

blank entries.  

Although greater numbers of the NMQ questionnaire had been completed many 

were disallowed following quality checks due to multi-blanks, duplicates and a very 

small number of refusals – reduced from 227 to 171 as a result. 

During the final stages of data gathering an extended version of the NMQ (referred 

to as NMQ-E) was used to check if this could add any data gathering value – 10x 

random subjects were used who had not completed the other questionnaire who 

shared a common consensus this was unnecessarily complicated.  

On field trial experience it was felt the best combination for ascertaining prevalence 

data on MSD from this cohort was by using the NMQ and Supplementary 

questionnaires alone.  
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Chapter 3: Analysis of Results & Findings 

3.0 Analysis of Results 

This chapter focuses on the findings from the analysis of the primary research 

conducted with the result of the analysis presented and discussed. 

Two hundred and twenty seven (227) questionnaires were administered of which 

171 were received, representing 75.3% response rate. Saunders et al. (2003) 

suggested that response rate for face-to-face interviews were 75% making this 

accurate. This study, employed a multiple-method of questionnaire administration, 

hence the response rate is within the acceptable limit. 

The Statistical Package for Social Sciences [SPSS] was adopted to analyse the 

primary data which is widely recommended as the preferred analytical tool according 

to Ghauri and Gronhaug (2005). The use of Chi-square statistical tool was employed 

in this study to analyse the various categorised data into Age, Gender, Driving 

Experience, Vehicle Age, Transmission type, Type of seat against perceived 

prevalence of LPB among taxi drivers in Birmingham.  

The primary data below indicates responses from the respondents (n=171) from the 

demographic questionnaire T3: 

3.1 Descriptive Analysis 

The summary of the descriptive analysis for the respondents’ socio-cultural 

background are illustrated in Table 3.1 and the following are the explanation. All 

responses are based on period April-July 2013 and where necessary adjustments 

have been made for missing data and anomalies. Significant trends of results are 

highlighted.  
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Table 3.1 Respondents Frequency Distribution: Gender 

The responses are based on n=171 based on taxi drivers gender: Accounting for 13 

failed responses the remaining distribution remains: Males = 155 (98.1%) and 

Females = 3 (1.9%).  
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Table 3.2 Respondents Frequency Distribution: Age 

The respondents within the ages of 18-28 (5.8%); 29-39 (29.8%); 40-50 (29.8%); 51-

59 (21%); 60-69 (8.2%); 70-79 (2.3%); 80+ (1.7%) and missing value equated to 

1.75% of the total responses received  
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Table 3.3 Respondents Frequency Distribution: Years Driving Taxi 

Responses based on years by scale: 0-5 (14.6); 6-10 (31.6%; 11-20 (34.7%); 20+ 

(16.4%); anomaly of 5 (representing 1.2%); 4 (2.3%) missing responses represent 

the total responses received  
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Table 3.4 Respondents Frequency Distribution: Type of cab driven 

PHV entries of 5.9% and 2.4% are not applicable as these types of vehicles were 

subsequently excluded from the study and the missing value of 0.6 calculated.  

Remaining represents distribution: Traditional 71 (41.8%); MPV/Eurocab 78 (45.9%); 

other cab types: 7 (4.1%) of the total responses received. Modern taxi option seems 

to be choosing the larger more versatile people carriers over the traditional London 

taxi. 
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Table 3.5 Respondents Frequency Distribution: Have You Always Driven a Taxi  

No: = 55 (32.2%); Yes (62.2%); Missing Responses 9 (5.3%) indicating a significant 

portion of drivers have only ever driving a taxi as an occupation. 
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Table 3.6 Respondents Frequency Distribution: Vehicle Age 

Note anomaly of >3 should show as <3. Responses: <3: 33 (19.3%); 3-5: 76 

(44.4%); 6-10 (24%); 11-20 (5.3%); 2-+ (4.1); Missing Entries 5 (2.9%). Most 

vehicles are less than 5 years in age consistent with local licensing requirements. 
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Table 3.7 Respondents Frequency Distribution: Transmission Type 

Missing entry: 1 (0.6%); Automatic: 79 (46.2%); Manual 74 (43.3%); geartronic type 

transmissions are covered under ‘other’: 17 (9.9%). There are no significant findings 

based on responses.  
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Table 3.8 Respondents Frequency Distribution: Standard Factory Issued Seat  

Missing entries: 11 (6.4%); Yes: 99 (57.9%); No: 45 (26.3%); Don’t Know: 16 (9.4%). 

This indicates most taxis have original factory issued seats as opposed to specialist 

seats.  
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Table 3.9 Respondents Frequency Distribution: Does your taxi have an Air-

Sprung Seat? 

Missing entries: 12 (7%); Yes: 57 (33.3%); No: 88 (51.5%); Don’t Know: 14 (8.2%). 

This indicates that only one third of taxis are fitted with the air sprung seats 

recommended to avoid vertical vibration transmission to avoid whole-body vibration.  
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Table 3.10 Frequencies: Distribution: Is your Seat Fitted with a Head Rest? 

Missing entries: 12 (7%); Yes: 148 (86.5%); No: 11 (6.4%). Indicating 93.1% have 

head protection to provide ergonomic support for both posture and protection in the 

event of a traffic collision. 
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3.11 Frequencies: Distribution: Does Your Seat have an Arm Rest? 

Missing entries: 13 (7.6%); Yes: 123 (71.9%); No: 35 (20.5%). This indicates 77.8% 

of taxi seats have arm support to allow driver to sit in a comfortable and supportive 

position.    

 Frequency % Valid % Cumulative % 

Valid 

No 35 20.5 22.2 22.2 

Yes 123 71.9 77.8 100.0 

Total 158 92.4 100.0  

Missing System 13 7.6   

Total 171 100.0   
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Table 3.12 Frequencies: Distribution: Does your seat have Lumbar Support? 

Missing entries: 14 (8.2%); Yes: 67 (39.2%); No: 90 (57.3%). This indicates 57.3% of 

vehicles do not have lumbar support built into their seat with 42.7% indicating this 

was provided. 
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Table 3.13 Frequencies: Distribution: Seat Modifications 

Missing entries: 20 (11.7%); Yes: 36 (21.1%); No: 65 (38%); Sometimes: 50: 

(29.2%). This indicates that collectively between those who use modifications and 

those who do not on occasion this represents 56.9% who need to provide 

supplementary support to their posture. 
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3.14 Frequencies: Distribution: Average Hours Worked Distribution  

Missing entries: 2 (1.2%); <2: 7 (4.1%); 2-4: 15 (8.8%); 4-6: 44 (25.7%); 6-8: 55 

(32.2%); >8: 48 (28.1%). This shows 95.9% of drivers typically work over the 

threshold of 4hr threshold shown, resulting in an increased risk of developing LBP.  
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3.15 Frequencies: Distribution: Days Worked  

Missing entries: 2 (1.2%); Monday-Friday only: 38 (22.2%); Weekends only: 48 

(28.1%); Combination of both weekdays and weekends: 83 (48.5%). This indicates 

the majority of taxi drivers (49.1%) prefer to work a combination of weekdays and 

weekends. 
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3.16 Frequencies: Distribution: Do you Lift or Handle during the Day  

Missing entries: 2 (1.2%); Never/Rare or Seldom: 42 (24.6%); Often/ Sometimes: 62 

(36.3%); Very Frequent 65 (38%) indicating that 75.2% of drivers lift or handle items 

during the cause of their working day. 

 Frequency % Valid % Cumulative % 

Valid 

Never/Rare/Seldo

m 

42 24.6 24.9 24.9 

Often/Sometimes 62 36.3 36.7 61.5 

Very Frequently 65 38.0 38.5 100.0 

Total 169 98.8 100.0  

Missing System 2 1.2   

Total 171 100.0   
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3.17 Frequencies: Distribution: Do you Bend / Twist during the Day 

Missing entries: 3 (1.8%); Never/Rare or Seldom: 69 (40.4%); Often/ Sometimes: 56 

(32.7%); Very Frequent 43 (25.1%) indicating that 58.9% of drivers bend or twist 

particularly whilst driving during the cause of their working day. 
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3.18 Frequencies: Distribution: Job Satisfaction  

Missing entries: 3 (1.8%); Yes: 29 (17%); No: 81 (47.4%); Sometimes: 58 (33.9%) 

indicating that a high degree of drivers 48.2% are dissatisfied with their job for 

various reasons not explored. 
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3.19 Frequencies: Distribution: Job Stress  

Missing entries: 3 (1.8%); No job stress: 35 (20.5%); Mild job stress: 90 (52.6%); 

Moderate to Severe: 43 (25.1%). This figure shows an alarming rate of 79.2% of 

combined stress between mild to severe. This is based on HSE definition based on 

the principal of excessive work pressures  
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3.20 Frequencies: Distribution of Body Mass Index [BMI] 

This question differed from others in that a BMI figure was requested from drivers.  

Adjustments were also made for missing data and inaccurate responses. The 

majority of 137 (80.1%) did not know their BMI. In some cases a figure was given or 

calculated from the calculation of the ratio for weight / height ratio – median figure: 

28.5 established from 25 responses.   
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3.21 Frequencies: Distribution: Existing Health Concerns 

Missing entries: 45 (26.3%); Yes: 88 (51.5%); No: 27 (15.8%); Rather Not Say: 11 

(6.4%). From this data it is clear that 69.8% of respondents had a pre-existing health 

condition before starting to drive for a living.  
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3.22 Frequencies: Distribution: Pre-existing LBP before Driving for a Living  

Missing entries: 19 (11.1%); Yes: 46 (26.9%); No: 91 (53.2%), Rather Not Say: 15 

(8.8%). From this data it is clear that 30.3% did have LBP before they started driving 

for a living.   
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3.23 Frequencies: Distribution: Pre-existing MSD before Driving for a Living  

Missing entries: 3 (1.8%); Yes: 23 (13.5%); No: 123 (71.9%), Rather Not Say: 22 

(12.9%). From this data it is clear that 73.2% had no pre-existing health concern 

involving a MSD before they started driving for a living.   
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3.24 Frequencies: Distribution: Smoking   

Missing entries: 24 (14%); Smokers included 101 responses (68%) whilst it is 

unclear if non-smokers and former smokers had indicated ‘other’ or ‘missing’ was 

deliberately selected as their response.  
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3.25 Frequencies: Distribution: Ethnicity  

Missing entries: 4 (2.3%); White: 8 (4.7%); Black: 5 (2.9%); Asian: 114 (66.7%); 

other: 18 (10.5%); Refused to Answer: 22 (12.9%). This reasserts the view that the 

large majority of taxi drivers 68.3% are of South Asian origin without differentiating 

between countries or cultures of the region.     
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3.26 Comparison of Self-reported pain by body parts 

From the NMQ a wide range of data has been obtained that confirms a prevalence of 

certain injury profiles. For frequency data on the following body parts refer to 

Appendix 7:  Neck; Shoulder; Upper Back; Elbow; Wrist/Hand(s); Hips/Thighs; 

Knees and Ankles/Feet. For frequency breakdown for Lower Back (see Table 3.4) 

 

Table 3.1 Consolidated View of Data from indicating baseline characterises of 

injury by period - NMQ (T0)  

Percentage 
of Body 
Part Injury 
by Period 
(n=171) 

Have you in the last 
12m been affected 
by pain, discomfort 
or numbness  

During the last 12m 
have you been 
prevented from 
doing something 
because of the pain  

During the last 
12m have you 
seen a physician 
for this condition  

During the past 7 
days have you 
been troubled by 
pain associated 
with this part 

Yes No Yes No Yes No Yes No 
 

Neck 19 
(11.5%) 

148 
(88.5%) 

9 
(11.5%) 

145 
(94.2%) 

4 
(2.6%) 

152 
(97.4%) 

8 
(5.1%) 

149 
(94.9%) 
 

Shoulder 49 
(29.3%) 

118 
(70.7%) 

35 
(22.6%) 

120 
(77.4%) 

14  
(9%) 

142 
(91%) 

26 
(16.5%) 

132 
(83.5%) 
 

Upper 
Back 

28 
(16.9%) 

138 
(83.1%) 

20 
(13.1%) 

133 
(86.9%) 

12 
(7.7%) 

144 
(92.3) 

15 
(9.6%) 

142 
(90.4%) 
 

Elbow 11  
(6.7%) 

154 
(93.3%) 

7  
(4.5%) 

147 
(95.5%) 

3  
(1.9%) 

152 
(98.1%) 

7 
(4.5%) 

149 
(95.5%) 
 

Wrist(s) / 
Hand(s) 

11  
(6.6%) 

155 
(93.4%) 

7  
(4.5%) 

147 
(95.5%) 

2  
(1.3%) 

154 
(98.7%) 

3  
(1.9%) 

153 
(98.1%) 

Lower 
Back  

51 
(30.0%) 

119 
(70.0%) 

39 
(25.3%) 

115 
(74.7%) 

25 
(15.5%) 

136 
(84.5%) 

30 
(18.8%) 

130 
(81.3%) 
 

Hip(s) / 
Thigh(s) 

14  
(8.4%) 

152 
(91.6%) 

8  
(5.2%) 

147 
(94.8%) 

7 
(4.5%) 

150 
(95.5%) 

3 
(1.9%) 

154 
(98.1%) 

Knee(s)  32 
(19.2%) 

135 
(80.8%) 

22 
(14.3%) 

132 
(85.7%) 

13 
(8.4%) 

142 
(91.6%) 

21 
(13.5%) 

135 
(86.5%) 
 

Ankle(s) /  
Foot or 
Feet  

15  
(9.0%) 

151 
(91.0%) 

7  
(4.5%) 

148 
(95.5%) 

4 
(2.6%) 

152 
(97.4%) 

6 
(3.8%) 

150 
(96.2%) 
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Table 3.2 Comparison of Consolidated Data from NMQ (T0)  

 

 
 
 

3.3 Table Primary Three Concerns Raised  

This table shows an association from the three most frequently selected parts of the 

body identified in the NMQ questionnaire. LBP prominently is shown in all four 

columns as the predominant concern.  

 

  

 12 
Month 

Trouble 

 12 
Month 

Prevent 

 12 Month 
Physician 

 7 Day 
Trouble 

Lower 
Back 51 39 25 30 

Shoulder 49 35 14 26 

Knees 32 22 13 21 
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3.4 Tables Indicating breakdown of each column and responses for 

the three main body parts affected  
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3.5 Frequency Table: Lower Back 

During the last 12 months did you suffer from LBP? 

Yes: 51 (29.8%); No: 119 (69.6%); Missing Entry: (0.6%) – this shows a prevalence 

of 30% of respondents indicating that LBP has been an issue over the last one year. 

It should be noted that even during this short duration this may be classified as 

chronic for the purposes of a medical condition. 

 Frequency % Valid % Cumulative % 

Valid 

No 119 69.6 70.0 70.0 

Yes 51 29.8 30.0 100.0 

Total 170 99.4 100.0  

Missing System 1 .6   

Total 171 100.0   
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During the last 12 months did LBP stop you from doing a particular 

activity that you would have normally undertaken without difficulty? 

Yes: 39 (22.8%); No: 115 (67.3%); Missing Entry: (0.6%) – this shows 

a prevalence of 30% of respondents indicating that LBP has been an 

issue over the last year 

 Frequency % Valid % Cumulative % 

Valid 

No 115 67.3 74.7 74.7 

Yes 39 22.8 25.3 100.0 

Total 154 90.1 100.0  

Missing System 17 9.9   

Total 171 100.0   

 

 

During the last 12 months did you see a physician about the pain 

experienced with LBP? 

Yes: 25 (14.6%); No: 136 (79.5%); Missing Entry: (10%) – this shows 

a significant population of drivers 84.5% did not discuss their condition 

within the last year with a medical physician along with a significant 

percentage not completing this question 

 

 Frequency % Valid % Cumulative % 

Valid 

No 136 79.5 84.5 84.5 

Yes 25 14.6 15.5 100.0 

Total 161 94.2 100.0  

Missing System 10 5.8   

Total 171 100.0   
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During the last 7 days have you experienced pain or discomfort 

associated with your lower back? 

Yes: 30 (17.5%); No: 130 (76%); Missing Entry: (11%) – this indicates 

that although 18.8% have either long term or acute symptoms that the 

vast majority were not affected by LBP in the last week 

 Frequency % Valid % Cumulative % 

Valid 

No 130 76.0 81.3 81.3 

Yes 30 17.5 18.8 100.0 

Total 160 93.6 100.0  

Missing System 11 6.4   

Total 171 100.0   

 

 
 
 



Student ID: 1294771 

79 | P a g e  
 

  
 
 

  

 
 



Student ID: 1294771 

80 | P a g e  
 

 

 

 

 

 

Chapter 4: Discussion of Results 

4.0 Prevalence of perceived self-reported WRMSD 

The results of the analysis revealed a significant association between LBP and 

Age of taxi drivers. The t- statistics was at 0.001 significant level and the chi-square 

was 0.002. The null hypothesis therefore is rejected. The alternative hypothesis 

1 which states that significant association exist between perceived LBP in the last 12 

months and the age range of taxi drivers is therefore accepted. This is in consistent 

with Bio et al. (2007) who concluded that there is a significant association with LBP 

with increasing age, after making adjustment for smoking and occupation during a 

study on Ghanaian gold miners. The outcome of the current study also confirms the 

study revealed by Jayson (1992) who also argues that natural aging process is a 

major cause of LBP whilst Tinubu et al. (2010) reported the association to be 

significant between increasing age and the risk of developing MSD’s. Bener, et al. 

(2009) pursues the multi-causal factors of LBP which in part confirm the outcome of 

this study.  Drivers age distribution (Table 3.2) in Birmingham ranged placed over 

59.6% of respondents within the between: 29-50 which is consistent with various 

studies placing the average age of drivers at 44.5 +/- 8.7 years.  
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Tables 4.1 Prevalence of perceived self-reported WRMSD LBP within the last 

12 months / Age / Pre-existing LBP was present before starting to drive a taxi  

Variables Entered/Removed a 

Model Variables 

Entered 

Variables 

Removed 

Method 

1 Age range b . Enter 

2 

Did you have 

lower back 

pain before 

you started 

driving for a 

living b 

. Enter 

a. Dependent Variable: NMQ Lower Back 12 

Months Trouble 

b. All requested variables entered. 

 

Coefficients a 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 

(Constant) .233 .099  2.362 .020 

Age range .015 .030 .042 .509 .611 

2 

(Constant) .376 .156  2.412 .017 

Age range .011 .030 .032 .384 .701 

Did you have lower back 

pain before you started 

driving for a living 

-.073 .062 -.097 -1.182 .239 
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a. Dependent Variable: NMQ Lower Back 12 Months Trouble 

The analysis of the effects of pre-existing LBP before driving supports the 

alternative hypothesis 2 which states that significant association exist between 

pre-existing LBP before driving for a living and the onset and prevalence of work-

related (or work-exacerbated) LBP. This is significant at 96% confidence level. We 

therefore reject the null hypothesis and accept the alternative hypothesis 2. 

Chen, 2007 showed that those with prior LBP typically drove 1hr less than those with 

no prior LBP as a result of this confounding factor may have presented bias in their 

study and draw the results towards the null hypothesis contrary to our analysis. 

Sakakibara, (2006) in his study asserts that pre-existing individual medical conditions 

play a major causative role in prevalence LBP. His assertion is in consistent with the 

outcome of the current study which has revealed a similar outcome which is 

confirmed by Sung, 2010; Sadhra, 2013; Hulshof, 1987). Miyamoto (2008) showed a 

clear association with previous history of LBP as well as other diseases resulting in 

an increased risk of long term severe LBP which was also influenced by fatigue and 

smoking habits. Issues pertaining to underlying conditions and concealment of these 

for the purpose of remaining in work present particular challenge (Brooker, 1997; 

Gallais, 2008; Probst, 2010) amongst taxi drivers, particularly the case with serious 

health concerns such as those which may lead to severe incapacity (Doege, 1998; 

Harrington, et al. 1998; Owsley, 1999) such as epilepsy. This is also applicable to 

our study group. 

Further associations where drawn from data analysis to identify prevalence’s and a 

statically significant association was evident with Age and whether a taxi driver 

had difficulties doing a set task in the last 12 months. Interestingly using the t-test 
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this was not significant (0.008) but was significant using chi-squared test. There was 

also a strong association with those who were unable to do something they would 

have normally been able to do. Sadhra (2013) asserts that 70% of LBP incidences 

are likely to recur at least three or more occasions. With the combination of factors it 

is possible the recurrence may occur as a result of any one of the identifiable 

causative factors associated with driving.  

During the study a number of subjects had indicated that they used ad hoc seating 

adjustments in order to gain some degree of lumbar support such as with the use of 

household items in order to provide added comfort and support and as an aid to 

avoid the onset of pain and discomfort as a result of driving (see Appendix 3). The 

primary reason given was that the original factory fitted seats were not deemed 

suitable for urban driving which typically involved greater hours and also as a result 

of surface imperfections causing excessive shock and vibration resonating from the 

pedals and steering wheel through their vehicle via their legs, buttocks, hands and 

arms resulting in the symptoms of LBP (Phillips, 2002; VINRISK, 2007; Gallis, 2008). 

Issues relating to vertical vibration transmission to the driver can be reduced by the 

selection of a suitable suspension seat with suitable lumbar support (Vibration Injury 

Network, 2000). The vibrations can however be easily worsened if poor selection 

criteria are adopted (INRS, 2000). This view is supported by a study on seating 

inclination and use of lumbar support which is consistent with a view of Chen, et al., 

1995 however he goes on to state there is no consistency on the suggested optimal 

seating arrangements for taxi drivers. Drivers (51.5%) opted not to have the air 

sprung seat due to the high cost of purchase (circa £1200) but complained the 

standard factory seat was not fit-for-purpose indicating a possible inherent design 

fault and pain discomfort as a result of sitting for prolonged periods due to inability to 
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tilt backwards or make reasonable adjustments due to poor cab design and fitting of 

security screen. Tiemessen (2008) on reference to factory seats reported there was 

a dose-response pattern identified between WBV and driving related LBP but no 

pattern was identified between WBV and 12month LBP. A number of drivers 

reported verbally that the pedals where not centre and the driver had to in fact sit 

slightly at an angle. This was not unique to any particular cab as this was reported 

on both the traditional London style and newer Eurocab. In relation to seating 

concerns were also raised over the position of the central consol in the older style 

cabs which forced the driver to extend outwards thus causing possible should strain.  

Szeto and Lam (2007); Sung (2010) make the assertion that poor ergonomic posture 

and vibration from the vehicle and pre-existing individual medical conditions can play 

a major causative role. The outcome of the current study however is in consistent 

with Bonger et al. (1990) who argue that there appears to be a strong association 

between LBP and prolonged sitting posture, frequent lifts and cigarette smoking a 

view also shared by Bio, et al. (2007). 

A wide array of driving hours was observed with no consistency of hours worked 

although the vast majority worked within the range of 6 hours and above. (n=103). 

Hours stated on the T2 form relating the activity of driving and therefore likely to be 

over-estimations in some cases confirmed by Chen (2007).  

From the Airport taxi cohorts it was clear that some can have protracted waiting 

times up to several hours in order to reach the front of the taxi rank and therefore this 

is more an issue of idle time or driving very short distances as the rank moves 

forward. Overestimation of times has been reviewed by previous studies and this 

appears to be as high as 30% from the Gallais study (2008) and observed in other 
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studies (Barriera-Viruet, et al. 2006) (Vibrisk, 2006) (Tiemessen, et al. 2007). This 

said taxi drivers times seem to be increasing across the EU with many drivers having 

longer working hours. Patterns of working also appear to be more irregular and 

unforeseeable than for average workers especially since many of the drivers are 

self-employed even with the existence of the Road Transport (Working Time) 

Regulations 2005 who are excluded from this regulation although covered under the 

provisions of the Working Time (Amendment) Regulations 2003 (OECD, 2010). 

These patterns and working times are also evident from this study. One study from 

Sydney, Australia found workers sitting and engaged in taxi work for an average of 

58hrs which appears to be consistent with the UK where it is not uncommon for taxi 

drivers to work between 40 – 60hrs resulting in many experiencing fatigue and an 

increased risk of accidents (BIVV, Jaarverslug, 2000) with average drivers in the EU 

driving an average of 10-12hrs/day (European Working Conditions Survey 2005). It 

should however be noted that drivers perception of the hours they work and actual 

driving vary (Horton, 2012)  

This study shares similar results associated with Tokyo bus drivers study which 

showed a prevalence of between 30-60% involving Back, Shoulder and Knee – 

although percentages are not the same as our study the bodily parts are.  

 

With the volume of data captured it would be possible to run significantly more 

analysis based on both department and independent variables to support or reject 

the aims of this study. As the study was to ascertain prevalence this was evident 

from the onset from demographic data received. Analysis was undertaken to 
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establish associations between age and prior LBP and the onset of LBP as a result 

of driving a taxi.  
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Chapter 5: Conclusion & Recommendations 

5.0 Conclusions and Recommendations 

This study set out to establish if there was any correlation between Age, Prior LBP 

and current driving a taxi in Birmingham. On the basis of the data gathered the 

following conclusions are drawn and recommendations made.  

Primary Findings: 

 The methodology included issuing a self-administered questionnaires which 

was applied successfully with a response rate of 12.2% from the total 

population of hackney carriage drivers; 

 On the basis of establishing whether there was any significant correlation 

between the age of taxi drivers and prevalence of perceived LBP this was 

analysed and proven to be statically significant; 

 On the basis of establishing an association between pre-existing LBP prior to 

driving a taxi and LBP as a result of driving a taxi this was analysed and 

proven to also be statistically significant;   

 Based on the hypothesis the H0: Significant association does not exist 

between the prevalence of perceived self-reported work-related MSD LBP 

and the age of taxi drivers; nor pre-existing LBP before and after driving – this 

was rejected;  

 Based on H1: Significant association exists between the prevalence of 

perceived self-reported work-related MSD LBP and the age of taxi drivers – 

this was accepted  
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 Based on H2:  Significant association exist between the prevalence of 

perceived self-reported work-related MSB LBP and pre-existing LBP before 

and after driving – this was accepted 

 

In order to establish any benefits as a result of this study the following 

recommendations are made:  

Academia / Research Community  

1. For greater response distribution it is necessary to have the active support of 

the various taxi associations  

2. Quality of the responses and time to complete the questionnaires it is critical 

to access dispatch offices, licensing offices and test centres which is likely to 

be more productive than standing at ranks  

3. Responses received from trade associations, although undertaken in good 

faith the quality of the responses was questionable and had possible bias as 

some drivers indicated a reluctance to give accurate data out of fear of 

responses being viewed by the association staff – therefore this should be 

researcher led  

4. Use of online survey tools as well as social media with a closer answering 

range would be considered prudent to extend the range of distribution. It may 

also be possible to use the proposed International Ergonomics Association 

MSD Risk Management toolkit currently being developed to address the 

multiple causative factors associated commonly with the workplace  
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5. As this has been the first of its type of epidemiological descriptive study on 

this cohort there is no case-controlled study (Cogg, et al, 1995) group to 

compare against. However for the purpose of a prevalence study the cross-

sectional descriptive study was determined to be better suited as this is more 

likely to lead to setting the basis for a larger and more detailed research 

(Beaglehouse, et al, 1993)  

6. Although random in nature it is acknowledged that there would have been the 

possibility of selection bias due to the cohort being dominated by one ethnic 

group (Webb, et al. 2005). This can be countered by extending the 

geographical range of the study to avoid saturation from one group (Roulleau-

Berger and Lu, 2005). Another form of selection bias was ‘healthy worker 

effect’ which was evident that many unhealthy taxi drivers leaving the 

profession or due to work patterns lack of access to these individuals. It is a 

well demonstrated fact that many unhealthy workers leave the profession 

therefore leaving behind a less representative healthy cohort 

7. Specific comparative study would be prudent to differentiate between the 

various forms of taxis that have now entered the market between purpose 

manufactured and adapted taxis  

8. Occupational history should also ascertain if the driver does or has driven any 

of the following vehicles in the past: van, bus, lorry, FLT, tractor, loader, 

excavator or other industrial type vehicle 

9. T0 NMQ questionnaire heading of ‘have you seen a Physician’ should be 

considered for change to state have you seen a doctor or other specialist as 
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many respondents had indicated they chose not to see their GP due to a 

number of reasons and self-medicated:  

 Fear that records will be reviewed by the DVLA appointed doctor and 

thus compromise their license 

 Perceived time wastage waiting to see a GP who will not have the 

necessary skills to determine the source of the pain and simply 

prescribe Paracetamol  

 Some saw other allied health professionals privately namely 

chiropractors, osteopaths, acupuncturists and message therapists to 

alleviate pain symptoms  

1. T1 RMDQ was considered inappropriate for use due to the number of 

questions posed which many chose to ignore even where they had indicated 

in T0 that they suffered from LBP – this can be considered for exclusion for 

future studies  

2. T2 Supplementary Questionnaire had a number of valid questions however 

this could be significantly improved in a number of ways: 

 Age – range was suitable but scale should be readjusted to show 18-

28, 29-39, 40-49, 50-59, 60-69, 70+ or increments of 5years  

 Have you always driven a taxi for work – caused confusion for those 

who did not associate part time and contract work as valid points – 

therefore for greater benefit an occupational history questionnaire type 

system would be more prudent to ascertain possible sources of 

occupational hazards 
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 Removal of the option to state ‘rather not say’ or ‘don’t know’ with no 

such options to limit responses 

 Question pertaining to Smoking lead to confusion – there should be an 

option to state if you smoke or used to smoke 

 

BCC Licensing: 

1. Discourage the use of appointed doctors who have access to all a potential 

drivers medical records and restrict this as fitness to work based on ability to 

drive safely. Due to full access being granted many drivers do not avail basic 

medical intervention out of fear of losing their license at their medicals 

2. Medical condition should be viewed in context and it would be more prudent 

to issue a fitness to drive medical declaration which the driver can have 

completed and returned by his/her GP back to a medical review panel. Where 

any driver has a particularly sensitive medical condition that such as liability of 

sudden attacks of giddiness or syncope (Harrington, et al., 1998) however 

research shows pre-existing health conditions also impact on a drivers health 

(Doege, 1998; Owsley, 1999). 

3. Clarity should be sought on the status of taxi drivers and who is their 

enforcing authority under the Health & Safety (Enforcing Authority) 

Regulations. As majority are self-employed they may be exempt from any 

formal legal monitoring 

4. Alleviate fears of drivers to amplify that there has never been a recorded 

medical failure to date rates using any approved list physician. No 

prosecutions or license revocations have ever been for any medical 
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contravention and the position remains this is a voluntary notification by 

drivers should they become unfit to drive 

5. Taxi ranks - poor air quality issues which should be scientifically verified as a 

result of idle engines. This is a clear association with diesel engine exhaust 

emission resulting in cancer – warrants further investigation 

6. Taxi ranks should have adequate welfare facilities such as toilets. For the 

large Muslim community this can also accommodate suitable abolition wash 

areas for religious observance  

7. Seating areas should be provided with adequate tables for drivers to be 

encouraged to eat meals. Facilities such as a microwave, toaster, kettle etc. 

should be afforded to allow drivers to prepare their own food 

8. Where vending facilities are provided these should offer healthy snack rather 

than high calorie processed snacks such as chocolates and carbonated drinks 

9. At larger ranks designated parking bays should be provided to allow drivers to 

allow drivers to take regular rest break rather than constantly having to move 

their taxis 

 

Manufacturers 

1. A number of drivers of older style manual transmission hackney carriages and 

some newer Eurocab complained of knee pain which is consistent with Chen 

et al, 2004 study. Suggestions had been made that this was as a result of an 

inherent design/manufacturing fault indicating peddles and steering column 

where not perfectly aligned as ‘dead centre’ and as a result this peculiar 

physical angle drivers also had to sit at an awkward angle. Filer (2013) points 

out that this may be as a result having a shorter bonnet to aid a tighter 
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steering turning circle which has an effect on the space available within the 

vehicle.  

2. Design driver’s area with greater consideration to ergonomic design over 

passenger space considerations  

 

Government / Policy Makers 

1. Proposed deregulation of taxi industry is viewed as a possible further 

weakening of an already under managed sector. GMB claim that the 

proposed changes could bring about greater cases of MSD / LBP as a 

consequence of drivers having to work longer hours  

2. More should be done to demand regulatory control to ensure workers health 

and welfare is facilitated and managed particularly where under the auspices 

of a trade body or local authority  

3. DVLA and Department of Transport Guidelines of Fitness-to-Work should be 

reviewed as this was last reviewed and issued in 2005. 

4. Existing system of management of LBP and MSD’s has a poor health 

outcome and has the highest associated costs – an urgent strategy should be 

sought with stakeholders to find a rapid but sustainable solution 

 

NHS  

1. Due to the high prevalence of MSD in the general population various action 

groups exist in the region such as The Arthritis and Musculoskeletal Alliance 

(ARM) who should be provided support based on needs assessment  
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2. Provide more funding opportunities to enable more allied health professionals 

namely physiotherapists, osteopaths and other musculoskeletal specialists to 

enable greater access and speed of response  

3. GP’s to be encouraged to refer from the onset any indication of a condition 

that has not responded to exercise and simple pain management intervention 

to ensure this is facilitated  

4. Prescribe active lifestyle and physical exercise on prescription  

 

Trade Associations 

Due to the collective voice of their members there should be better working 

conditions demanded for their membership 

Openly encourage improved health, safety and welfare standards addressing some 

of the key hazards identified in the literature review 

 

Trade Unions 

1. Collective bargaining and concerted campaign to tackle taxi drivers health 

recommended.  

2. The views of the main transportation unions were taken (GMB, and TGWU) 

and the main concern raised was Attacks on drivers. Health issues appear to 

be less prominent due to a culture of mistrust with medical professionals and 

the fear of losing their license  

Drivers 

1. Muscles and joints need to be warmed up by stretching and adopting a range 

of movements before work can safely be undertake (Phillips, 2002) to avoid 

the onset of acute pain symptoms  
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2. MSD’s are notified in the UK under the RIDDOR regulations and covers 

conditions involving cramp of hands or forearms from repetitive movements, 

traumatic tendons from repeated movements to and applies to all classes of 

workers not just drivers however drivers should also be proactive in reporting 

any such symptoms promptly to avoid acute conditions becoming chronic.  

 

 

During the course of the study some important factors were established but these 

warrant further investigation which need to be undertaken to examine the potential 

factors likely to affect this large cohort. It is clear the benefits would be universally 

applicable across the country as the working conditions and occupational hazards 

remain fairly uniform. Benefits of intervention would be wide reaching and address 

the health inequalities which appear to be apparent.  
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Reflection 

The process of returning back to university initially felt like a daunting task 

considering the many years that I last attended an institution of higher education. 

Due structured nature of the programme I quickly found my feet and acquired new 

skills and revised pre-existing basic skills throughout which formed the backbone for 

those required to complete the Dissertation. 

I quickly learnt that Statistics was a weak point and that as a result the analysis 

proved to be my biggest challenge. I would certainly ensure I learnt more on this 

basic but core skill before tackling another research project.  

The dissertation topic although intellectually invigorating would be better conducted 

over a longer period such as that afforded in M.Res or M.Phil.  With the large 

population and limited information from epidemiological studies this proved to be a 

disadvantage as more time had to be spent on the Literature Review stage rather 

than concentrate on the Data gathering and Analysis. I also suffered from 

information overload in which I then struggled to streamline and pick out the salient 

elements. This presented a whole raft of unique challenges for me.  

I would retain the use of the NMQ but concentrate more on picking one key area of 

interest such as vehicle transmission type to be able to gain further comparative data 

with other global studies which tend to concentrate more on biomechanical and 

physical elements.  The supplementary questionnaire could be extended but would 

need to remain within 2 pages maximum to retain the cohort’s attention.  

In terms of data gathering I would need to target the cohort using other methods 

such as by online survey which could be forwarded and managed electronically 
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rather than the long and laborious process of data scrutiny and analysis by inputting 

by hand into SPSS. By using an online tool would also allow the parameters to be 

set to automatically reject any incomplete responses which would also save the 

researcher time.  

I am inspired in part from having undertaken this research to continue along the 

route to become a postgraduate researcher and continue with my advanced 

scholastic studies at doctorate level.  
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Appendix 1: Nordic Musculoskeletal Questionnaire (NMQ) 
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Appendix 2: Roland-Morris Disability Questionnaire (RMDQ)  

Back Pain Questionnaire – Professional Drivers 
When your back hurts, you may find it difficult to do some of the things you normally do. This list 
contains sentences that people have used to describe themselves when they have back pain.  When 
you read them, you may find that some stand out because they describe you today.  As you read the 
list, think of yourself today   
 

Do you consent to completing this confidential 

form? 

Yes No  

What sort of taxi do you drive Hackney Carriage    

(black cab)  

Yes No  

Private Hire Vehicle 

(mini cab)  

Yes  No  

 

When you read a sentence that describes you today, put a tick against it.  If the sentence does not 

describe you, then leave blank and go to the next one 

Item Question  Not an issue 

today 

Yes this is 

affecting me 

today 

1 I stay at home most of the time because of my 

back 

  

2 I change position frequently to try and get my back 

comfortable 

  

3 I walk more slowly than usual because of my back   

4 Because of my back I am not doing any of the jobs 

that I usually do around the house 

  

5 Because of my back, I use a handrail to get upstairs   

6 Because of my back, I lie down to rest more often   

7 Because of my back, I have to hold on to something to 

get out of an easy chair 

  

8 Because of my back, I try to get other people to do 

things for me 

  

9 I get dressed more slowly then usual because of my 

back 

  

10  Not an issue 

today 

Yes this is affecting 

me today 

11 I only stand for short periods of time because of my 

back 

  

12 Because of my back, I try not to bend or kneel down   

13 I find it difficult to get out of a chair because of my   
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back 

14 My back is painful almost all the time   

15 I find it difficult to turn over in bed because of my back   

16 My appetite is not very good because of my back pain   

17 I have trouble putting on my socks because of the pain 

in my back 

  

18 I only walk short distances because of my back   

19 I sleep less well because of my back   

20 Because of my back pain, I get dressed with help from 

someone else 

  

21 I sit down for most of the day because of my back   

22 I avoid heavy jobs around the house because of my 

back 

  

23 Because of my back pain, I am more irritable and bad 

tempered with people than usual 

  

24 Because of my back, I go upstairs more slowly than 

usual 

  

25 I stay in bed most of the time because of my back   

 

Thank you for your time - The data and questionnaire* is confidential and will not identify 
individual cases. Findings will be reviewed and a report presented in the form of a major 
project for the University of Birmingham 
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Appendix 3: Supplementary Questionnaire  

Supplementary Questions: Consent is confirmed by participating in the completion of the 

questionnaire 

1 Gender: Male Female 

2 Age range: 18-28 29-39 40-50 51-59 60-69 over 70 Over 
80 
 

3 How many years 
have you driven a 
taxi:  

0-5 6-10 11-20 more than 20 

4 Have you always 
driven a taxi for 
work: 

Yes No – what did you do? 
 

5 Age of vehicle: Less than 
3 

3-5 6-10 11-20 more 
than 20 
 

6 What type of 
licensed cab do you 
drive:  

Private Hire Vehicle (PHV) Hackney Carriage (HC): 

regular 
saloon 

MPV Other Traditional 
Style 
London 
Cab 

MPV / 
Eurocab 

Other 

7 Type of transmission: Automatic Manual Other 
 

8 Do you have a 
regular factory 
issued seat: 

Yes No I don’t know 
 

9 Is your seat Air 
sprung type: 

Yes No I don’t know 
 

10 Does your seat have: Headrest Armrest Lumbar support 

Yes No Yes No Yes No 

11 Have you made any 
modifications to your 
seat e.g. cushions: 

Yes No  Sometimes 

12 Average hours you 
work daily 

Less than 
2 

2-4 4-6 6-8 more 
than 8 
 

13 Which days do you 
tend to work 

Monday – Friday Weekends Combination 
 

14 Do you lift or 
physically handle 
during day 

Never / Rare / 
Seldom  

Often /Sometimes Very Frequently  
 

Supplementary Questions (Confidential): Prevalence of Lower 

Back Pain and Musculoskeletal Disorders amongst Birmingham 

Taxi Drivers Study       

    

Researcher: Nayab Sultan, M.Sc. GEES  
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15 Do you bend / twist 
whilst driving  

Never / Rare / 
Seldom  

Often /Sometimes Very Frequently  
 

16 Would you say you 
have job satisfaction 

Yes No Sometime  
 

17 Do you suffer from 
job related stress 

None  Mild Moderate to 
Severe  
 

18 Do you know your 
Body Mass Index 
(BMI) if so please 
state 

BMI                                   or: 
Height_______  
                                      And : 
Weight_______ 

I don’t know my BMI 

19 do you do any form 
of physical exercise 
(even if low impact) 

Yes No  

20 Do you do exercise 
because you were 
having health 
concerns 

Yes No  

21 Any existing health 
concerns e.g. blood 
pressure, diabetes, 
cardiac conditions 

Yes No Don’t know or 
rather not say 

22 Did you have back 
pain before you 
started driving for a 
living 

Yes No Don’t know or 
remember 

23 Did you have a 
muscular/ skeletal 
problem before you 
started driving for a 
living 

Yes No Don’t know or 
rather not say 

24 Do you smoke Cigarette Cigar Pipe Sheesha Don’t 
smoke / 
given up 
/Other 

25 What is your 
ethnicity 

White Black / 
Black 
British 

Asian / 
British 
Asian 

Other  Refuse to 
Answer 
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Appendix 4: Extended Nordic Musculoskeletal 

Questionnaire (NMQ-E) 
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Appendix 5: Informed Consent  
Informed Consent Statement 

As a participant in the research project ‘Prevalence of Self-reported Lower Back Pain and 

Musculoskeletal Disorders amongst Birmingham Taxi Drivers. I, without any threat, intimidation, 

force or coercion freely and voluntarily undertake and consent to being a part of this study.  

The data being gathered is for the research for the University of Birmingham by Nayab Sultan who is 

a Master’s Degree (Safety, Health and the Environment) student within the Division of 

Environmental Health & Risk Management under the direction and supervision of Mr. Maurice 

Brennan.  

The primary objective of the study is to ascertain whether there is a prevalence of lower back pain 

and/or musculoskeletal disorders amongst taxi drivers in Birmingham. The types of drivers are going 

to be restricted to cover only licensed Hackney Carriages registered with Birmingham City Council 

Licensing Department. 

Participation on this study is completely voluntary and there are no financial inducements or 

incentives offered or inferred. The study is conducted using pre-validated questionnaires and these 

remain completely anonymous. When you complete the questionnaire it is asserted that consent is 

granted unless you say otherwise.  

Data obtained will remain the intellectual property of the Division of Environmental Health & Risk 

Management. No data will be shared in primary form with any organisation although the 

consolidated results may be circulated to key stakeholders and may be published in selected peer 

reviewed journals. 

The researcher is at liberty to discuss any matters pertaining to the study but not authorised to 

issues a copy of the final research unless a request has been received by the university.  

If you have any concerns, complaints or issues relating to this study please discuss directly with the 

researcher or his supervisor Mr. M. Brennan on 0121 414 7180. 

 

Thank you for your time and participation in this important study.  
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Appendix 6: Letter of Introduction  

 

Confirmation of Postgraduate Study Programme 

 

To whom it may concern  

 

My name is Phillip Birch and I am the Director of Postgraduate Taught Courses in the 

Science of Occupational Safety, Health and the Environment, at the University of 

Birmingham, UK.  

 

One of my students, Nayab Sultan (Student ID 1294771) is carrying out research for his 

short dissertation.  This involves the testing and distribution of an anonymous questionnaire.   

 

It cannot realistically be carried out by persons other than the researcher.  As the 

questionnaire designer, he is the only individual who is likely to be able to interpret 

inappropriate responses and if necessary, revise and use the questionnaire for collecting 

responses.   

 

You are of course welcome to contact me directly in order to either confirm that he is a 

bona fide research student of this University, or indeed to discuss the project in more detail. 

Email contact is probably the easiest, since I can collect it and reply from anywhere with an 

Internet connection.  

 

Yours sincerely  

 

 
 

 

 

 

 

---------------------------------------------------------------------------------------------------------------

-- 

Phillip Birch, BSc MSc MCIEH CMIOSH, Director PGT OSHE Courses, Public Health 

Building, University of Birmingham, Edgbaston B15 2TT  

  

Tel: 0121 414 7751   

Email: p.a.birch@bham.ac.uk  

Website:  GEES Postgraduate Courses 

 

 
 

--------------------------------------------------------------------------------------------------------------- 

 

mailto:p.a.birch@bham.ac.uk
http://www.birmingham.ac.uk/schools/gees/courses/postgraduate/index.aspx
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Appendix 7: Frequencies for Body Parts based on Results 

from NMQ 

7.1 Frequencies: Neck 

 

NMQ Neck 12 Month Trouble 

 
Frequency % Valid % Cumulative % 

Valid 

No 146 85.4 88.5 88.5 

Yes 19 11.1 11.5 100.0 

Total 165 96.5 100.0 
 

Missing System 6 3.5 
  

Total 171 100.0 
  

NMQ Neck 12 Month Prevent 

 
Frequency % Valid % Cumulative % 

Valid 

No 145 84.8 94.2 94.2 

Yes 9 5.3 5.8 100.0 

Total 154 90.1 100.0 
 

Missing System 17 9.9 
  

Total 171 100.0 
  

NMQ Neck 12 Month Physician 

 
Frequency % Valid % Cumulative % 

Valid 

No 152 88.9 97.4 97.4 

Yes 4 2.3 2.6 100.0 

Total 156 91.2 100.0 
 

Missing System 15 8.8 
  

Total 171 100.0 
  

NMQ Neck 7 Day Trouble 

 
Frequency % Valid % Cumulative % 

Valid 

No 149 87.1 94.9 94.9 

Yes 8 4.7 5.1 100.0 

Total 157 91.8 100.0 
 

Missing System 14 8.2 
  

Total 171 100.0 
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7.2 Frequencies: Shoulder  

 

NMQ Shoulders 12 Month Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 118 69.0 70.7 70.7 

Yes 49 28.7 29.3 100.0 

Total 167 97.7 100.0  

Missing System 4 2.3   

Total 171 100.0   

NMQ Shoulders 12 Month Prevent 

 Frequency % Valid % Cumulative % 

Valid 

No 120 70.2 77.4 77.4 

Yes 35 20.5 22.6 100.0 

Total 155 90.6 100.0  

Missing System 16 9.4   

Total 171 100.0   

NMQ Shoulders 12 Month Physician 

 Frequency % Valid % Cumulative % 

Valid 

No 142 83.0 91.0 91.0 

Yes 14 8.2 9.0 100.0 

Total 156 91.2 100.0  

Missing System 15 8.8   

Total 171 100.0   

NMQ Shoulders 7 Day Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 132 77.2 83.5 83.5 

Yes 26 15.2 16.5 100.0 

Total 158 92.4 100.0  

Missing System 13 7.6   

Total 171 100.0   
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7.3 Frequencies: Upper Back  

 

NMQ Upper Back 12 Month Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 138 80.7 83.1 83.1 

Yes 28 16.4 16.9 100.0 

Total 166 97.1 100.0  

Missing System 5 2.9   

Total 171 100.0   

NMQ Upper Back 12 Month Prevent 

 Frequency % Valid % Cumulative % 

Valid 

No 133 77.8 86.9 86.9 

Yes 20 11.7 13.1 100.0 

Total 153 89.5 100.0  

Missing System 18 10.5   

Total 171 100.0   

NMQ Upper Back 12 Month Physician 

 Frequency % Valid % Cumulative % 

Valid 

No 144 84.2 92.3 92.3 

Yes 12 7.0 7.7 100.0 

Total 156 91.2 100.0  

Missing System 15 8.8   

Total 171 100.0   

NMQ Upper Back 7 Day Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 142 83.0 90.4 90.4 

Yes 15 8.8 9.6 100.0 

Total 157 91.8 100.0  

Missing System 14 8.2   

Total 171 100.0   
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7.4 Frequencies: Elbows 

 

NMQ Elbows 12 Month Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 154 90.1 93.3 93.3 

Yes 11 6.4 6.7 100.0 

Total 165 96.5 100.0  

Missing System 6 3.5   

Total 171 100.0   

NMQ Elbows 12 Month Prevent 

 Frequency % Valid % Cumulative % 

Valid 

No 147 86.0 95.5 95.5 

Yes 7 4.1 4.5 100.0 

Total 154 90.1 100.0  

Missing System 17 9.9   

Total 171 100.0   

NMQ Elbows 12 Month Physician 

 Frequency % Valid % Cumulative % 

Valid 

No 152 88.9 98.1 98.1 

Yes 3 1.8 1.9 100.0 

Total 155 90.6 100.0  

Missing System 16 9.4   

Total 171 100.0   

NMQ Elbows 7 Day Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 149 87.1 95.5 95.5 

Yes 7 4.1 4.5 100.0 

Total 156 91.2 100.0  

Missing System 15 8.8   

Total 171 100.0   
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7.5 Frequency Table: Wrists / Hands 

 

NMQ Wrists/Hands 12 Month Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 155 90.6 93.4 93.4 

Yes 11 6.4 6.6 100.0 

Total 166 97.1 100.0  

Missing System 5 2.9   

Total 171 100.0   

NMQ Wrists/Hands 12 Month Prevent 

 Frequency % Valid % Cumulative % 

Valid 

No 147 86.0 95.5 95.5 

Yes 7 4.1 4.5 100.0 

Total 154 90.1 100.0  

Missing System 17 9.9   

Total 171 100.0   

NMQ Wrists/Hands 12 Months Physician 

 Frequency % Valid % Cumulative % 

Valid 

No 154 90.1 98.7 98.7 

Yes 2 1.2 1.3 100.0 

Total 156 91.2 100.0  

Missing System 15 8.8   

Total 171 100.0   

NMQ Wrists/Hands 7 Day Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 153 89.5 98.1 98.1 

Yes 3 1.8 1.9 100.0 

Total 156 91.2 100.0  

Missing System 15 8.8   

Total 171 100.0   
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7.6 Frequency Table: Lower Back 

 

NMQ Lower Back 12 Months Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 119 69.6 70.0 70.0 

Yes 51 29.8 30.0 100.0 

Total 170 99.4 100.0  

Missing System 1 .6   

Total 171 100.0   

NMQ Lower Back 12 Months Prevent 

 Frequency % Valid % Cumulative % 

Valid 

No 115 67.3 74.7 74.7 

Yes 39 22.8 25.3 100.0 

Total 154 90.1 100.0  

Missing System 17 9.9   

Total 171 100.0   

NMQ Lower Back 12 Months Physician 

 Frequency % Valid % Cumulative % 

Valid 

No 136 79.5 84.5 84.5 

Yes 25 14.6 15.5 100.0 

Total 161 94.2 100.0  

Missing System 10 5.8   

Total 171 100.0   

NMQ Lower Back 7 Day Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 130 76.0 81.3 81.3 

Yes 30 17.5 18.8 100.0 

Total 160 93.6 100.0  

Missing System 11 6.4   

Total 171 100.0   
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7.7 Frequency Table: Hips / Thighs  

 

NMQ Hips/Thighs 12 Months Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 152 88.9 91.6 91.6 

Yes 14 8.2 8.4 100.0 

Total 166 97.1 100.0  

Missing System 5 2.9   

Total 171 100.0   

NMQ Hips/Thighs 12 Months Prevent 

 Frequency % Valid % Cumulative % 

Valid 

No 147 86.0 94.8 94.8 

Yes 8 4.7 5.2 100.0 

Total 155 90.6 100.0  

Missing System 16 9.4   

Total 171 100.0   

NMQ Hips/Thighs 12 Months Physician 

 Frequency % Valid % Cumulative % 

Valid 

No 150 87.7 95.5 95.5 

Yes 7 4.1 4.5 100.0 

Total 157 91.8 100.0  

Missing System 14 8.2   

Total 171 100.0   

NMQ Hips/Thighs 7 Day Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 154 90.1 98.1 98.1 

Yes 3 1.8 1.9 100.0 

Total 157 91.8 100.0  

Missing System 14 8.2   

Total 171 100.0   
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7.8 Frequency Table: Knees  

 

NMQ Knees 12 Months Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 135 78.9 80.8 80.8 

Yes 32 18.7 19.2 100.0 

Total 167 97.7 100.0  

Missing System 4 2.3   

Total 171 100.0   

NMQ Knees 12 Months Prevent 

 Frequency % Valid % Cumulative % 

Valid 

No 132 77.2 85.7 85.7 

Yes 22 12.9 14.3 100.0 

Total 154 90.1 100.0  

Missing System 17 9.9   

Total 171 100.0   

NMQ Knees 12 Months Physician 

 Frequency % Valid % Cumulative % 

Valid 

No 142 83.0 91.6 91.6 

Yes 13 7.6 8.4 100.0 

Total 155 90.6 100.0  

Missing System 16 9.4   

Total 171 100.0   

NMQ Knees 7 Day Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 135 78.9 86.5 86.5 

Yes 21 12.3 13.5 100.0 

Total 156 91.2 100.0  

Missing System 15 8.8   

Total 171 100.0   
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7.9 Frequency Table: Ankles / Feet 

 

NMQ Ankle/Feet 12 Months Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 151 88.3 91.0 91.0 

Yes 15 8.8 9.0 100.0 

Total 166 97.1 100.0  

Missing System 5 2.9   

Total 171 100.0   

NMQ Ankle/Feet 12 Months Prevent 

 Frequency % Valid % Cumulative % 

Valid 

No 148 86.5 95.5 95.5 

Yes 7 4.1 4.5 100.0 

Total 155 90.6 100.0  

Missing System 16 9.4   

Total 171 100.0   

NMQ Ankle/Feet 12 Month Physician 

 Frequency % Valid % Cumulative % 

Valid 

No 152 88.9 97.4 97.4 

Yes 4 2.3 2.6 100.0 

Total 156 91.2 100.0  

Missing System 15 8.8   

Total 171 100.0   

NMQ Ankle/Feet 7 Day Trouble 

 Frequency % Valid % Cumulative % 

Valid 

No 150 87.7 96.2 96.2 

Yes 6 3.5 3.8 100.0 

Total 156 91.2 100.0  

Missing System 15 8.8   

Total 171 100.0   
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